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Hurst,    Nelson.    &    Co.,    428 
India-Rubber,    Gutta-Percha    &    Tele- 
graph   Works   Co.,   571,   618 
Indian     Electric    Supply    &     Traction 

Co.,    451 
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Pernambuco  Tramways  &  Power  Co., 

114 
Pollock   &    Macnab,    547 
Power    Gas    Corporation.    523.    571 
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Electrical,    by    W.    A.    Gillott,    W7. 
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Cooking-  box.   A   portable  electric    fimp, 
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Cooking,   EWrtfic,    602 
Cooking,    Electricity    for,    160 
Cooking    in    the   factory.    Electric,    77 
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Cooling,    Electrode,   329 
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by    \V.   J.    Ebb(.n.    IHTt 
Apprf  ntici-ship     in     (.-leclricity    supply, 

by  "  Pro  Huno  I^ublito,"  416 
Association  movement,  The,  by 
O.  N.  I.ookcr,  370;  by  L.  B. 
Atkinson,  -.irr,,  467;  by  H.  H. 
Hrrrv.  :t9o,  487;  by  F.  S.  I'ater- 
son  '(Li*^ut.),  416;  by  R.  C. 
Andt_Tson,  467 
British    methods  in    foreign    trade,    bf 

■  J.    W.    Mearcs.    53,1 
Captive     balloons     and    lightning,     by 

K.    Hedges,   103 
City     and    Guilds    lists    of    works    of 
reference,     by     A.     P.     Lundberg 
and    Suns,   224 
Cit>        Guilds'        subject — **  Electrical 
Installation      Work,"      The,       by 
A._  P.    Lundberg  &    Sons,   294 
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A.     E.    Baker,    369 
Diesel  engine  fuel,   by  *'  Flameplate,*' 

559 
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by   T.   D.  Spark.   611 
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"  E.  'S.    S.,"    559' 
Eloftricity    supply    meters    and    fuses, 

by  "  H.  G.r  345 
Elecliro-CuUure,  bv  Leslie  Miller, 
fl;  by  W.  A.  Turnbull,  32;  by 
"  The  Writer  of  the  Article,'* 
102 
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'*  E.  M.  F.."  128;  by  A.  Bridges. 
128;  by  *'  Megger,"  153;  bv 
"  A.M.LMech.E.,  A.M.LE.E..'' 
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by    E.    Stroud,    586 
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M>n,   510 
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1 1  is  aiinoniiced  that  the  Ministry  of  Labour  lia.s 
placed  before  the  leading  .Vssociation.s  of  Employers 
and  before  the  Trade  Unions  a  number  of  proposal.s 
respecting  the  future  relations  of  Capital  and 
Labour.  The  proposals  are  the  outcome  of  the 
investigations  and  study  upon  which  a  "sub-commit- 
tee of  the  Reconstruction  Connnittee  of  the  Govern- 
ment has  lieen  engaged  for  some  time.  The  /■.•r- 
soiDic!  of  the  Committee  does  not  matter  greatly, 
foi-  the  recommendations  have  to  pass  through  the 
mill  which  is  composed  uf  the  minds  of  authoi'ities 
of  practical  experience  on  both  sides,  and  it  is  upon 
the  conclusions  arrived  at  by  these  authorities  that 
so  much  must  depend.  We  are  all  in  real  earnest 
in  our  search  for  ways  and  means  whereby  in  the 
new  industrial  situation  that  must  inevitablv  fol- 
low the  war,  there  shall  be  as  near  an  approach  to 
industrial  peace  as  is  possible  in  a  human  state  of 
existence.  We  shall  show  our  sincerity  best  by 
approaching  all  proposals  that  are  authoritatively 
advanced  with  reason  and  with  sympath^v,  and  one 
of  the  tirst  things  that  we  have  got  to  recognise  is 
that  the  Government  in  war-time  has  given  the 
workers,  upon  whom  we  have  had  to  rely  to  furnish 
the  wherewithal  to  wage  successful  warfare  against 
a  common  foe,  the  most  definite  undertakings  for 
the  after-the-war  period.  These  undertakings  took 
the  form  of  Government  guarantees,  sanctioned  by 
Parliament,  which,  of  course,  represents  all  manu- 
facturing industry  concerned  in  the  compact,  what- 
ever may  be  the  likes  or  dislikes  of  individual  firms 
or  persons.  All  concerns  that  received  the  benefits 
of  the  temporary  suspension  of  trade  union  provi- 
sions which  made  for  limitation  of  output  and  other 
things  of  a  like  character  dear  to.  the  heart  of 
Labour,  whether  they  will  or  no  are  bound  by  the 
guarantee. 

The  agreements  thus  arrived  at  have  been 
adhered  to  during  the  war,  but  it  was  not  foreseen 
how  .great  would  be  the  effects  of  the  European  up- 
heaval upon  all  industrial  conditions.  It  was  not 
foreseen  then  that  there  woulcb  come  a  time  when 
practically  everybody  would  recognise,  as  the  sub- 
committee su.ggests  in  its  interim  report  is  the  case, 
that  the  war  enforced  some  reconstruction  of  in- 
dustry. That  we  shall  not  for  perhaps  a  generation, 
if  ever  ^gain,  be  able,  even  if  we  so  desired,  to 
return  to  the  industrial  state  of  affairs  that  obtained 
before  the  war  is  as  certain  as  anything  well  can 
be  in  these  moving  times.  We  have,  therefore,  to 
look  forward  to  a  new  period  altogether,  in  which 
arrangements    of    all    kinds   made   in   the    past   will 
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come  under  revision.  The  ver)-  guarantees  which 
have  been  so  delinitely  given  will  naturally  be 
among  the  arrangements  calling  for  attention.  It 
is  most  necessary,  as  well  as  being  desirable  on 
other  grounds  besides  tliat  of  sheer  necessity,  that 
there  should  be  no  ground  for  suspicion  or  appre- 
hension on  the  part  of  Labour  that  the  nation 
desires  to  avoid  obligations  that  have  been  shoul- 
dered by  its  ofTicial  representatives.  We  are 
unitedly  fighting  the  most  dishonourable  foe  that 
history  lias  ever  made  infamous,  and  it  is  not  likely 
to  be  the  will  of  the  nation  to  have  any  taint  of  dis- 
honour besmirching  its  own  record  when  it  comes  to 
settle  the  problems  arising  for  settlement  among 
ourselves.  The  question,  then,  arises  how,  in  this 
period  of  industrial  reconstruction,  these  coming 
days  of  new  relationships,  we  can  all  work  together 
so' that- the  industrial  well-being  of  the  people  shall 
be  protected  by  industry  being  made  prosperous, 
and  so  that,  at  the  same  time.  Labour  conditions 
shall  be  so  revised  as  to  make  the  position  of  the 
workers  no  less,  and  perhaps  far  more,  satisfactory 
than  it  could  possibly  have  been  if  they  had  been 
able  to  return  to  the  state  of  affairs  that  existed 
before  the  Unions  agreed  to  the  suspension  of  the 
rules. 

It  is  recognised  by  the  Reconstruction  Sub-Com- 
mittee, in  what  is  described  as  its  Interim  Report  on 
Joint  Standing  Industrial  Councils,  that  there  must 
be  the  larg'est  possible  measure  of  co-operation  be- 
tween employers  and  employed;  also  that  any  pro- 
posal put  forward  for  securing  that  end  should  offer 
to  the  workpeople  the  means  of  attaining  improved 
conditions  of  employment  and  a  higher  standard 
of  comfort  generally.  Such  proposals  should  also 
involve  "  the  enlistment  of  their  active  and  con- 
tinuous co-operation  in  the  promotion  of  industry." 
In  order  to  attain  these  ends  it  is  necessary  that 
each  industry  should  have  its  own  organisation, 
representative  of  its  employers  and  workpeople, 
such  organisation  to  have  as  its  object  the  regular 
consideration  of  matters  affecting  the  progress  and 
well-being  of  the  trade  from  the  .point  of  view  of  all 
those  engaged  in  it,  so  far  as  this  is  consistent  with 
the  general  interest   of  the  community. 

The  principal  recommendation  of  the  sub-commit- 
tee is  tliat  if,  after  the  representatives  of  employers" 
associations  and  trade  unions  have  considered'  the 
s  propositions,  they  approve  of  them  so  that  Govern- 
ment may  legislatively  act  in  the  same  direction, 
Joint  Standing  Industrial  Councils  shall  be  set  up 
•in  the  several  industries  in  which  they  do  not  alreadv 
exist,  composed  of  representatives  of  employers  and 
employed.  It  is  further  suggested  that  in  the  well- 
organised  industries  local  and  works  organisations 
may  supplement  and  make  more  effective  the  work 
of  the  central  bodies.  There  should  be  triple  organi- 
sation— works,  districts,  and  national.  The  various 
questions  that  the  National  Council  should  handle 
are  detailed  in  the  Times  of  June  29th,  to  which  we 
refer  our  readers  who  have  an  interest  in  the  matter, 
but  have  not  officially  received  the  interim  report. 
It  is  obvious  that  eflicient  and  suitable  organisa- 
tion is  the  very  first  requirement  of  the  situation. 
Many  of  the  points  covered  in  the  report  will  come 
under  discussion  in  the  coming  months,  but  this 
question  of  organisation,  upon  which  we  have  so 
often  and  so  emphatically  dwelt  in  these  pages,  is 
essential  in  the  earliest  stage  of  our  approaches  to- 
ward permanent  industrial  peace.  The  efforts  of 
the  past  year  toward  that  end,  including  ^he  estab- 
lishment of  the  Alliance  of  Employers  and  Em- 
ployed, will  not  have  been  wasted. 

There  is  not  the  least  room  for  doubt  that  if 
employers  and  employed  are  afforded  better  facili- 
ties for  meeting  and  discussing  industrial  questions 
together,  causes  of  friction  mav  often  he  removed. 


reduchig  materially  the  number  of  occasions  on 
which  it  will  be  necessary,  in  the  words  of  the  com- 
mittee, "  to  contemplate  recourse  to  a  stoppage  of 
work."  The  necessity  of  providing  some  method 
of  ensuring  the  due  observance  on  both  sides  of 
agreements  thus  arrived  at  must  not  be  overlooked. 
The  appearance  of  the  report,  in  our  opinion,  is 
most  timely,  and  the  general  tenor  of  its  proposals 
is  .satisfactory.  We  hope  that  the  employers'  and 
unions'  organisations  which  now  have  it  before 
them  will  find  it  convenient  to  advance  their  criti- 
cisms and  suggestions  for  the  improvement  of  the 
scheme,  wherever  such  may  ije  necessary,  without 
delay. 

L'p     to     the    present     the    water 
Cheshire        powers    of  this    country  have  occu- 
Water=power     pied   a   very    secondary    position   in 
Proposals.       the  public  estimation;  we  have  not, 
of  course,   any    spectacular  powers, 
judged   by   American  standards,  and,    on  the   other 
lian.d,    we    have,    or    had,    an    abundant    supply    of 
cheap    coal,     both    of    which    considerations    have 
tended    to     obscure     the     fact    that    there    are     a 
good    many     low-head    water     powers     possessing 
certain  economic  possibilities  in  this  country,  espe- 
cially if  the  price  of  coal  remains  at  a  high  level. 
In  tills  connection,  considerable  interest  attaches  to 
the  recent  decision  of  the  Chester  Town  Council  to 
apply  for  a  grant  of  £200  under  the  Development 
Fund  Act  of  1909,   for  the  purpose  of  investigating 
the  water-power  possibilities  of  the  River  Dee  above 
Chester,  with  a  view  to  generating  electricity  to  be  ^ 
used  for  agricultural  purposes  and  for  the  develop- 
ment of  rural  industries. 

It  will  be  remembered  that  the  Chester  Corpora- 
tion has  now  experienced  the  benefits  of  its  own 
hydro-electric  development,  at  the  Chester  Weir, 
for  some  3i  years,  the  system  of  operation  being 
such  that  electrical  energy  can  be  generated  with  a 
fall  of  2  ft.  or  more,  resulting  in  the  production  of 
30  per  cent,  more  energy  than  is  usuaUy  obtained 
in  developments  of  this  nature.  Up  to  RIarcli  last 
some  5f  million  units  had  been  obtained  from  this 
plant  at  an  average  cost  per  unit  of  .o876d.  for 
labour,  repairs,  &c..  and  .1483d.  foi-  interest  and 
lean  charges. 

The  inception  and  carrying  out  of  the  above  pro- 
ject is  to  the  credit  of  Mr.  S.  E.  Britton,  the  city 
electrical  engiineer,  Wiho,  in  view  of  the  success 
attending  the  original  scheme,  and  the  prospective 
advantages  of  an  adequate  supply  of  electricity  to 
the  thriving  agricultural  and  rural  comnumities  of 
Cheshire,  has  now  brought  forward  a  projiosal  for 
the  further  development  of  the  water  power  in  the 
higher  reaches  of  the  river.  It  is  considered  that 
upwards  of  a  dozen  hydro-electric  plants  could  be 
provided  in  40  miles  of  river,  and  that  some  10  mil- 
lion units  per  annum  could  be  supplied  to  the  adja- 
cent farms  and  villages.  Rough  estimates  based  on 
the  Chester  scheme  show  that  with  ojierating  costs 
at  about  ^d.  per  unit  generated,  and  an  average 
income  of  2d.  per  unit  sold,  the  available  surplus 
would  allow  of  a  capital  expenditure  far  in  excess 
of  the  probable  cost  of  the  works;  moreover,  such  a 
development  would  utilise  a  natural  source  of  energy 
now  running  to  waste,  and  to  produce  the  equiva- 
lent from  coal  would  recjuire  some  20,000  tons  a  year 
of  that  now  precious  commodity.  The  matter  has 
been  i)laced  before  the  Board  of  A,griculture  and 
I'islieries,  which  is  obviously  a  much  interested 
party,  and  it  is  on  the  suggestion  of  the  Board  that 
the  City  Council  has  now  decided  to  apply  for  a 
Government  grant  towards  the  cost  of  the  neces- 
sary surveys  and  investigation  of  the  proposal. 

We  congratulate  Mr.  Britton  on  ha\in,g  brought 
forward  and  secured  official  consideration  of  a  pro- 
ject which  combines  so  many  features  of  economic 
ndvantage  to  the  penjile  of  Cheshire. 
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Vs  Fridiiy  last  the  annual  uifctiiif;  of  the  'J'l'aiinvays  ami 
i;ij;lil  Railways  Association  took  phife  at  the  Institution  of 
Civil  Hngineers,  the  Hon.  Aitluir  Stanley,  51.1'.,  oceupyinjr 
the  chair  durinsj  the  prcliniinary  stafjes.  The  chainnan,  in 
a  short  speech,  xvclconiinsj  those  present,  mentioned  that 
the  I'evenue  from  subscriptions  iiad  amonntecj  to  L'73<),  and 
that  the  expenses  had  been  t'lUT,  showing,  after  allowance 
is  made  for  certain  items,  a  balance  to  the  <;ood  of  f'.il  on 
the  year,  and  iriving,  with  (he  iialance  in  hand,  a  total 
balance  of  f."iL'2  to  carry  forward. 

Amongst  the  matters  which  had  oociii}ied  tiie  Association 
during  the  year  were  the  (piestions  of  '•  leaving  certificates  " 
and  ••  substitution  "'  ;  leaving  certificates  had  Ijeen  abolished 
and  the  results  of  substitution  had  lieen  somewhat  dis- 
appointing. The  supply  of  materials  had  been  the  most 
tlitficnlt  subject,  and  some  relief  had  been  given  l)y»the 
(iovernlnent  offering  them  materials  ready  for  shipment 
abroad,  also  by  enabling  them  to  import  from  .\merica. 
Negotiations  with  the  authorities  in  regard  t<i  a  standard 
rate  of  dej>reciatiou  allowance  for  niotor-'buses  had,  he  was 
glad  to  say,  resulted  in  an  acceptable  arrangement. 

The  balance-sheet  having  been  ajiproved.  the  following 
new  Members  of  Council  were  elected,  in  place  of  those 
retiring  this  year  : — Mr.  R.  J.  Howley  (B.E.T.  Co.)  as 
vice-chairman ;  Mr.  A.  Good  (Canmiell  Laird  &  Co.)  : 
Mr.  T.  B.  Goodver  (Croydon)  ;  Mr.  (i.  -W.  Holford 
(Salford) ;  Mr.  C".  G.  Tegetmeier  (Swansea)  :  INfr.  W. 
Thorn  (Potteries)  :  and  :\Ir.^V.  E.  Hardy  (Bath). 

After  a  few  words  from  Viscount  Chilstoti,  I'resiilent  of 
the  Association,  who  occupied  the  chair  dtiring  the 
remainder  of  the  proceedings,  Mr.  Arthur  Norton  read  a  paper 
on  •'  The  Manufacture.  Life  and  ^Maintenance  of  Tramway- 
car  Tires."  which  was  illustrated  by  numerons  lantern  slides. 

In  this  the  author  outlined  briefly  the  processes  of  manu- 
facture from  the  ingot  stage,  referred  to  the  importance  of 
accurate  ganging  of  the  bore,  and  described  the  methods  of 
heating  tires  prior  to  shrinking  on  to  the  wheel  centres,  and 
of  removing  worn  tires,  by  the  use  of  gas.  A  safe  tempera- 
ture limit,  beyond  which  it  is  undesirable  to  go,  is  420"  C. 
The  most  important  section  of  the  paper  dealt  with  the 
maintenance  of  tires  ;  the  author  urged  the  importance  of 
■observing  and  recording  wear,  and  of  maintaining  flanges. 
Less  material  is  cut  away  from  the  body  of  the  tire  to 
reform  the  profile,  if  differences  in  wheel  diameter  are 
corrected  as  soon  as  possible. 

Tire  wear  is  ad\-ersely  affected  by  (1)  systems  which 
operate  in  very  hilly  districts  ;  (2)  in  narrow  streets,  where 
sharj)  curves  obtain;  (3)  narrow-gauge  tracks:  (4)  single 
tracks  with  loops  ;  (5)  worn  condition  of  tracks  ;  (())  main- 
tenance of  car  frames  ;  (7)  and  motors  running  against  each 
other.  The  life  of  a  tire  is  generally  concluded  when  its 
thickness  is  reduced  to  |  in.  or  ^  in.,  although  there  have 
lieen  cases  where  pony  tires  have  been   worn   to  aljout  ^  in. 

The  author's  firm  have  carried  out  a  considerable  number 
of  tests  on  tramway  tires  rolled  to  standard  section,  some 
being  untreated,  while  others  were  sulijected  to  a  regular 
form  of  heat  treatment.  The  results  of  falling-weight  tests 
on  such  tires  are  shown  graphically,  being  much  in  favour 
of  the  teat- treated  tires.  The  paper  contains  a  number  of 
diagrams  of  unequal  wear  in  both  tires  and  rails.  In  con- 
clusion, the  author  urged  on  the  memljers  the  advantages 
of  adopting  standard  tire- sections. 

In  the  discussion  which  followed.  Mr.  Good  welcomed  the  paper. 
remarking-  that  if  it  led  to  manajfers  looking  nearer  home  for  the 
causes  of  defects  instead  of  blaming-  the  tire  makers,  it  would  not 
have  been  in  vain.  The  smaller  the  nip  and  tension  in  the  tire 
when  in  position  the  better,  provided  a  sufficient  margin  was 
allowed.  In  a  particular  case,  a  reduction  of  ^\  in.  down  to  !-\  in. 
nip  had  solved  the  question  of  tires  bursting.  Cooling  tires  by 
water  was  a  dangerous  process,  particularly  with  hard  tires,  and 
ivir  cooling,  which  took  but  little  time,  should  be  adopted. 

Mr.  Mozley  (Burnley)  said  they  only  used  bogie  cars,  and  their 
records  showed  only  negligible  variations  in  tire  wear,  and  flanges 
gave  no  trouble.  They  had  scrapped  their  old  trucks,  and  now 
obtained  excellent  results  from  their  own  trucks  :  he  wondered  at 
the  persistence  of  the  four-wheel  car. 

Mr.  a.  R.  Fearnley  tShetfield)  pointed  out  that  the  sectional 
views,  showing  tire  and  rail  wear  at  Sheffield,  were  intentionally 
bad  cases.  The  uneven  and  bad  wear  did  suggest  that  great  care 
was  required  in  selecting  the  right  section  of  rail  ;  in  their  ca-^e, 
unfortunately,  they  could  n^t.    under  pres>nt  conditions,   replace 


llie  rails  of  inudequute  .section,  whiuli  liuJ  l>een  decided  on  many 
years  ago.  It  was  necessary  to  turn  the  tires  on  the  wheels  before 
placing  them  in  service,  and  a  more  convenient  method  of  removing 
used  tires  was  to  .'aw  them  through.  In  maintaining  tires,  they 
expected  to  get  ,"),001)  miles'  use  for  J-in.  wear.,  and  to  turn  the 
tires  up  once  or  twice  to  secure  a  good  flange.  He  thought  tire 
wear  was  due  to  some  other  retison  than  hail  yet  been  found, 
judging  by  the  different  results  obtained  on  systems  which  operated 
under  practically  similar  conditions, 

Mk,  Ireland  tL,C,t'.)  agreed  that  a  very  small  [jereentage  of  new 
tires  was  good  enough  to  go  straight  on  to  the  road.  The  question 
of  gauges  was  very  important  when  many  wheels  and  tires  had  to 
be  dealt  with  and  interchaiigeability  wa.s  reciuired.  He  agreed 
with  the  author  that  the  temperature  for  shrinking  puriwfies  should 
not  exceed  |o()°  C.  and  did  not  consider  that  the  use  of  water  for 
cooling  tires  was  justified.  It  was  much  quicker  and  cheajwr  to 
saw  old  tires  off.  Exjierience  showed  that  two  tires  from  the  same 
cast  gave  very  different  results  :  one  would  wear  J  in.  more  than 
another.  It  was  important  to  keep  wiual  diameters,  and  in  the 
L.C.C.  service,  cars  were  turned  daily  to  equalise  wear  and  tear. 
He  thought  the  .lutlior  had  not  sufficiently  mentioned  the  results 
obtained  with  heat  and  oil-treated  tires  ;  tests  .showed  an  increase 
in  tensile  strength  from  .'j."  to  7.S  tons,  and  under  an  abrasive  test, 
while  2'4  gr.  was  removed  from  the  untreated,  only  r42  gr.  wa.s 
removed  with  the  treated  tires,  showing  the  remarkable  results 
obtained  by  oil  treatment, 

Mr.  Wilkinson  (Iluddersfield)  referred  to  the  effect  of  the 
differential  gear  (introduced  by  himself)  on  tire  wear.  It  was  fully 
expected  that  a  substantial  reduction  would  occur  in  wear  and 
"energy  consumption.  l)ut  they  found,  so  far.  very  little  saving — 
only  3,0o0  miles,  in  tire  life.  The  track  was  mostly  single  ;  the 
flanges  all  wore  in  the  same  manner,  from  tread  to  flange,  and  the 
diameter  of  tires  varied  but  little,  showing  not  more  than  ^  in. 
difference  when  discarded.  Xo  studs  were  emjiloyed  to  fix  tires, 
but  the  latter  were  caulked  on  the  inside  to  secure  them.  The 
band  brake  employed  exjierimentally  had  practically  doubled  the 
life  of  tires  :  it  had  been  in  use  2i  years  on  one  route.  The  gears 
were  adopted  to  overcome  corrugation  trouble,  and  in  that  respect 
they  promised  very  well. 

Mk.  a.  V.  Masox  (South  Metropolitan  Tramways  Co.) 
introduced  the  subject  of  "Return  Fares"  for  discussion, 
mentioning  that  women  made  excellent  conductors  :  that 
time  was  saved  liy  platform  fare  collection,  and  that  return 
fares  and  weekly  tickets  were  a  convenience  to  passengers 
and  conductors.  He  felt  that  after  the  war  receipts  would 
drop  while  e.xpenses  would  remain  high,  and  that  the  public 
would  ha\e  to  pay  the  extra  money.  One  method  of 
securing  this,  he  suggested,  was  to  charge  Id.  per  mile, 
divide  the  mile  into  four  portions,  so  that  overkps  were 
frequent,  and  issue  single  fares  at  the  sums  of  the  Id.  stages 
— no  odd  -jd.  values — and  return  journeys  :  cheap  return 
tickets  would  be  issued  for  all  fares  above  Id. 

The  Id.  fares  were  usually  over  75  per  cent,  of  all  fares 
taken,  and  the  bulk  of  the  rides  were  under  the  mile,  so 
that  a  fairly  drastic  proposal  was  necessary. 

The  workman  was  protected  by  the  id.  per  mile,  and  a 
sufficient  service  before  8  a.m.  and  after  5  p.m.  had  to  be 
given.  "\Miat  was  wanted  was  some  method  of  making  the 
short-distance  passenger  pay  who  had  only  the  alternative 
of  walking,  and  to  offer  competitive  attractive  fares  -for 
long-distance  passengers  and  joy  riders. 

Mr.  C.  D.  Stanley  (St.  Helens)  thought  it  was  very  necessary 
to  do  away  with  workmen's  and  similar  reduced  fares  ;  he  did  not 
quite  see'  why  getting  up  early  should  entitle  a  passenger  to  a 
reduced  fare.  He  thought  there  was  one  undertaking  which  gave 
no  preferential  rate,  but  provided  a  long  stage  for  Id,  It  was  very 
difficult  to  answer  the  argument  thtit  a  man  getting  less  wages 
than  a  "  workman  "  had  to  pay  more  fare. 

Mr.  H.  Exglaxd  t\V,ikefield)  considered  the  author's  ideas  were 
entirely  wrong.  He  disagreed  that  women  were  excellent  con- 
ductors, and  with  return  or  exchange  tickets.  They  must  run  a 
tramway  on  a  cash  basis.  He  did  not  agree  that  receipts  would 
necessarily  decrease  after  the  war.  and  would  be  glad  to  join  in' an 
agitation  tor  the  revision  of  workmen's  fares,  as  it  was  unreason- 
able to  carry  a  man  earning  &i  or  £'•  a  week  at  reduced  rates. 

Mr.  Holf-ord  (Salford)  said  his  Conioration  had  abolished  return 
fares,  and  endeavoured  to  do  the  same  with  all  concessions.  He 
could  not  see  why  fares  should  come  down  again  :  many  towns 
were  shortening  the  stages,  and  efforts  had  been  made  to  raise  the 
statutory  fare  limits. 

Mr,  Ho wley  (B.E.T.  Co.) -hoped  that  tramway  revenues  would 
be  maintained  after  the  war,  as  expenses  almost  certainly  would. 
Practically  the  only  industry  which  could  not  increase  the  price  of 
its  commodity  was  the  tramway  industry,  and  efforts  were  now 
being  made  to  obtain  sanction  to  the  raising  of  the  statutory  limits 
of  fares. 

iliTT  E.  H.  Edwardes  introduced  the  question  of 
"  Standardisation  of  conditions  of  laljour  and  rates  of  ])ay  " 
for  discussion.  He  Sitid  that  labour  long  ago  came  to  the 
conclusion   that  the  best  and   most  satisfactory  method  of 
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dealinfi;  with  conditions  of  lalionr  and  rates  of  pay  was  to 
become  united. 

It  must  ))e  admitted  that  the  tramway  industry  througli- 
out  the  country  was  most  disjointed.  Even  the  various 
negotiations  with  (lovernment  Departments  had  to  be 
carried  through  by  the  two  Associations  instead  of  one, 
whicl)  involved  a  considerable  amount  of  overlapping. 
Further,  each  authority,  without  consultation  with  one 
another — even  in  cases  where  iuter-rnnning  arrangements 
were  in  force — settled  its  own  laliour  tr<iul)lcs  independently, 
often  witli  disastrous  results,  which  were  becoming  moi'c 
and  more  obvious  every  day.  lie  suggested  the  possil)ility 
of  forming  a  united  tramway  federation  to  deal  with  these 
comple.K  problems.  There  was  nothing  original  in  the  idea, 
and  he  saw  no  reason  why  it  slujuld  not  be  accomplished  in 
the  tramway  industry,  wliich  was  becoming  more  and  more 
important  every  year. 

It  must  not  be  assumed  that  the  proposal  was  that  a 
standai'd  rate  of  wages  should  be  establ-ished  for  the  whole 
country,  but  that  the  country  should  be  divided  into  areas, 
and  the  rates  of  wages  ti.xed  in  such  areas  in  accordance 
with  the  cost  of  living,  etc.,  in  such  localities.  This  was  the 
system  adopted  by  such  trades  as  engineering,  building,  &c. 

At  the  suggestion  of  the  Committee  on  Production,  such 
a  federation  was  in  course  of  formation,  the  authorities  in 
(luestiiin  comprising  Lancashire  and  Cheshire  Municipal 
Tramways,  and  practically  all  the  undertakings  in  that 
area,  including  the  companies,  had  promised  to  join,  and  a 
Sub-Connuittee  had  already  been  appointed  to  formulate  a 
scheme  :  he  felt  confident  that  the  great  majority  of 
tramway  undertakings  throughout  the  remainder  of  the 
country  would  Vie  equally  pleased  to  joiu  a  central  federa- 
tion, should  one  be  formed. 

JIr.  IIolpord  (S.alforiJ)  supported  the  in-oposal  ;  it  was  felt  that 
such  a  federation  -n-ould  be  advantafreous  both  to  the  under- 
takings and  men,  and  that  many  troubles  would  disappear  if  an 
area  were  dealt  with. 

Mr.  Howi.ftv  (B.E.T.  Co.)  suggrested  that  the  proposal  amounted 
to  the  stand.ardisation  of  wafres  and  conditions  of  work.  He 
iloubted  whether  their  Association  could  deal  with  wag-es,  but  it 
could  i-ender  assistance  in  equali-sinfr  conditions  of  work. 

Mr.  White  (Grimsby)  said  the  Trade  Tnion  officials  did  make 
some  allowance  to  company  undertakinffs  which  had  no  ratepayei's 
behind  them.  He  saw  difficulty  in  g'etting'  uniformity  in  w-ages, 
though  that  might  he  arranged  in  regard  to  conditions  of  labour. 

Mr.  Robson  (Southampton)  thought  there  would  be  difficulty  in 
arranging  uniform  rates  of  pay  even  in  small  areas,  but  imiform 
conditions  of  work  could  be  arranged  ;  he  hoped  the  Association 
would  take  the  matter  up.  .The  author,  in  reply,  said  it  was  diffi- 
cult to  sejiarate  wages  and  the  conditions  of  labour,  and  he  thouglit 
it  ([uite  feasible  to  copy  the  engineering  trades  in  regard  to  uni- 
formity in  certain  localities. 

M'oiiicn  Di-hcrx. — Mr.  A.  Robertson  then  gave  a  brief  i-i-xiinu' 
of  the  Greenock  and  Port  Glasgow  Tramway  Co.'s  experience  with 
women  drivers,  who  represent  <)2  per  cent,  of  the  total.  The  eai'lier 
ones  were  the  better  trained,  and  had  scarcely  any  accidents.  The 
necessity  of  time-keeping  was  not  always  recognised  by  them,  and 
they  were  not  so  satisfactory  in  emergency  as  the  men. 

Mr.  Fred  Coutts  (Paisley)  sai4  his  experience  was  the  opposite 
to  that  given  by  Mr.  Robertson.  While  women  made  good  con- 
ductors, his  experience  with  them  as  drivers  had  been  unfortunate  ; 
only  13  outof  39  psissed  out  after  graining,  and  those  who  ciualified 
hatl.  owing  to  physical  disabilities,  dwindled  down  to  one.  who  had 
been  driving  18  months.  From  an  inspectidh  of  the  Gla.sgow 
service  he  found  that  about  8  i>er  cent,  of  the  cars  were  driven  by 
women,  which  was  nothing'  to  boast  about.  They  had  a  heavy 
workmen's  service  in  the  morning,  some  H.(J(ll)  early  passengers 
being  carried  each  day,  and,  if  the  women  drivers  failed  to  turn 
out.  it  would  be  a  serious  matter.  He  hjul  greatly  improved  time- 
keeping by  introducing  a  bonus  arrangement,  with  considerable 
deductions  for  broken  time. 

Mr.  Stanley  (St.  Helens)  said  he  thought  there  was  a  labour 
objection  to  the  use  of  women  drivers,  an<l  Mr.  Maso.s'  (Sutton) 
said  he  felt  that  the  only  way  out  of  the  labour  shortage  was  to 
employ  women  as  drivers  on  level  road- 


ERRORS     OF     REOISTRATION     OF 

ELECTRICITY     METERS     WITH     VARYING 

LOADS. 


By  G.  W.  .STI'BBING.S. 


The  errors  of  registration  of  electricity  meters  over  periotls 
iluring  which  there  is  a  variation  of  tlie  current  passing  are 
a  matu-r  of  considenible  interest.  The  problem  of  obtaining 
the  errors  of  meters  fin  constant   loads  is  one  of  great  sim- 


plicity, but  this  information  gives  no  /Jiimii /uric  indication 
as  to  the  degree  of  accuracy  with  which  a  meter  will  register 
over  a  period  during  which  the  load  may  vary  between  wide 
limits.  ~  An  interesting  case  of  this  cpiestion  is  that  cif  a 
house  in  which  a  moderate  load  is  used  for  a  few  hours  in 
the  evening,  one  light  through  the  night,  and  an  occasional 
use  of  one  light,  an  electric  iron,  or  some  similar  device 
throughout  the  day.  The  inaccuracy  of  the  meter  on  one 
light  may  be  considerable,  but  the  imjxirtant  point  is  the 
extent  to  which  this  error  will  aflfect  the  total  inaccuracy 
over  such  an  extended  period  as  one  day.  The  jiresent 
article  is  an  attempt  to  investigate  this  iiuestion  theoretic- 
ally, and  it  may  be  observed  tihat  the  results  apply  equally 
to  cases  of  rapidly  varying  loads,  such  as  are  taken  by  cer- 
tain machines.  The  investigation  is  concerned  With 
ampere-hour  meters  only,  and  variations  of  \oltage  have 
not,  therefore,  to  be  taken  into  account.  The  ]ierformancc 
of  a  theoretically  accurate  meter  with  varying  currents  has  . 
been  previously  investigated,  and  it  is  now  well  known  that 
such  a  meter  with  eddy-current  liraking,  \vhethcr  shunted 
or  'not,  correctly  records  the  total  ijuantity  of  electricity^ 
notwithstanding  any  variation  of  the  curivnt. 

The  case  of  a  meter  of  the  commutator  type  may  first  be 
considered.  With  such  a  meter  the  error  is  due  to  an 
approximately  constant  f'rictional  tonpie,  and  the  percentage 
error  cur\'e  is  of  the  fortn  >,  =  k  —  /ijc,  ,;  being  the  per- 
centage error  ;  n  a  constant  depending  on  the  frictional 
torque  ;  K.  the  percentage  difference  between  tlie  correct 
and  ideal  speeds  of  the  meter  :  and  c,  the  current  passing. 
Since  the  meter  is  inaccurate,  the  speed  of  the  meter  rotor 
will  correspond  to  an  inaccurate  value  of  the  current,  which 
will  be — 

C„,  =  0  (1   -f-  k/100  —  ;//l(Kt  c). 
=  c  +  K  c/KK)  —  «/100. 

This  expression  refers  to  instantaneous  values  of  the 
current,  which  may  be  any  function  of  the  time.  The 
quantity  recorded  by  the  meter  will,  therefore,  be  obtained, 
by  integrating  the  expression  between  the  limits  0  and  /'.. 
/'  being  the  time  during  which  current  has  been  passing. 


/ 


,-//  =  (,1  4-  K  q/100  —  ntjlOO, 


1,1  being  the  correct  quantity.  The  percentage  error  will 
accordingly  be  K  —  «/('«.  ('a  being  thg  average  current  over 
the  period  /'.  It  therefore  follows  that' in  the  case  of  a 
meter  with  an  error  curve  of  the  form  given,  the  error  of 
registration  over  a  jieriod  will  be  the  error  at  tlie  average 
current  over  the  same  period,  whatever  be  the  nature  of  the 
variation  of  the  current. 

A  simple  numerical  example  may  be  taken  of  a  meter 
with  a  percentage  error  of  2  —  2/c,  used  for  four  hours  per 
day  on  a  constant  load  of  2  a  peres  whi'iv  the  error  is  1  per 
cent,  fast,  and  for  the  remaining  20  hours  on  a  load  of 
0"2  ampere  when  the  meter  is  S  per  cent,  slow  :  the  average ' 
load  being  ^  ampere,  the  inaccuracy  of  registration  over  tlic 
])eriod  of  one  day  is  2  per  cent.  slow. 

Tt  will  be  immediately  apparent  that  /'  in  the  above 
investigation  refers  only  to  times  during  which  current  is 
passing  through  the  meter,  and  that,  therefore,  the  average 
current  is  to  be  reckoned  on  this  time  only,  and  is  not  to 
be  taken  over  periods  of  no  load.  This  follows,  of  cotirse. 
from  the  fact  that  however  bad  the  performance  of  a  meter 
may  be,  on  even  moderately  low  loads,  it  is  always  (piiEe 
accurate  on  no  load.  The  assumption  has  also  to  lie  made 
that  the  lowest  current  passing  is  greater  than  starting 
current,  otherwise  the  expression  for  percentage  error  will 
not  be  applicable. 

The  case  of  a  meter  having  fluid  as  well  as  solid  friction, 
may  now  be  considered.  With  such  a  meter  the  error 
curve  will  be  of  the  form  ,7  =  k  —  itjc  —  m  c,  >»  being  a 
constant  depending  upon  the  magnitude  of  uncompensated 
Huid  friction.     We  have  therefore — 


=  (•  -I-  K  c/KMi  — 
1,1  +  K  1,1/ U)0  —  /// 


//  1(10 
Uiit  —  (/// 


m  (■-■  100 


/    (•„,,//  =  II  +  K  <)j\()0  —  III  Uiit  —  (////I(iO)  /    c-  <ll 

the  percentage  error  being  k  —  /)/r„  —  (//i/y)  /    1-  '//. 

The  jiortion  of  the  error  due  to  fluid  friction  is  therefore 
proportional  to  the  ratifi  of  the  mean  square  of  the  current 
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to  the  avc'i'iifie  value  of  the  siiine,  and  sncli  value  of  llie 
fluid  friction  error  will  thus  always  ho  higher  than  that  at 
the  averaije  load.  In  the  ease  of  most  liouse-service  meters, 
not  only  is  the  compensation  for  liuid  friction  fairly  coni- 
plete,  hut  tlie  eli'ect  of  such  friction  is  at  the  usual  loads 
\-ery  small  ;  the  A'alue  of  k  is  also,  owintf  to  the  difl'erent 
.shape  of  the  error  curve,  hifjher  than  in  the  case  of  a  meter 
with  .solid  friction  only.  It  is  therefore  legitimate  to  assume 
that  the  accuracy  of  a  house-service  mercury  meter  over 
extended  periods  will  he  eijual  to  that  of  a  commutator 
meter  under  similar  conditions,  the  circumstance  of  varia- 
tion of  cm-rent  only  heinjr  taken  into  account. 

The  eli'ect  of  fluid  friction  with  meters  of  higher  capacities 
will  become  more  important  with  varying  loads,  the 
magnitude  depending  upon  the  nature  of  the  variation. 
With  a  load  corresponding  to  c  =  c^  (1  +  a  sin  p/),  the 
ratio  of  the  mean  square  to  the  mean  current  will  he 
Co  (1  +  i  "')-  and  the  effect  of  fluid  friction  is  sensibly 
increased.  An  example  may  be  taken  of  a  :.'.")-am])ere 
meter  having  the  values  k  =  4,  w  =  2,  ui  =  }  in  the 
above  formula.  The  errors  at  full,  half,  one-quarter,  and 
one-twentieth  loads  will  be  respectively  2'1  per  cent,  slow,  0'8 
per  cent,  fast,  2'2  per  cent,  fast,  2'0  per  cent.  fast.  Assuming 
Go  =  Ki  and  a  =  '^,  the  current  will  vary  between  4  antl 
28  amperes.  The  percentage  error  being  k  —  ?ijVa  —  /"  (o 
(1*  -I-  5  (I-),  substitution  of  the  assumed  values  gives  a 
figiu'e  of  V2i)  per  cent,  slow,  corre.~'iouding  to  the  error  for 
a  constant  current  of  about  2o-(J  amperes. 


THE   MEETINQ    OF   THE 

INCORPORATED     MUNICIPAL     ELECTRICAL 

ASSOCIATION,     1917.— III. 


Fuel  Economy. 

Abstriict  of  jHiiicv  bji  .h  A.  I'  .;TSOX  (Salford). 
The  necessity  for  fullj-  utilis;;:,'  our  national  resources  to 
meet  the  economic  conditions  arising  out  of  the  war  has  made 
the  question  of  fuel  economy  one  of  urgent  and  vital  import- 
ance. The  sulijcct  is  under  consideration  at  the  present  time 
by  a  sub-eoiuiuittee  appointed  by  the  Advisory  Council  of 
the  Department  of  Seienifie  and  Industi'ial  Research, ^of  which 
Sir  George  Beilby  is  chairman,  and  will  no  doubt  also  receive 
attentiim  from  the  Departmental  Committee  on  Electricity 
Supply  reeentl\-  set  up  by  the  Board  of  Tiade. 

It  goes  without  sa^'ing  that  any  propo.saJs  on  national  lines 
for  economising  fuel  must  necessarily  include  a  large  co- 
ordinate scheme  for  the  cheap  production  ^t  electricity,  and 
the  time  is  therefore  opportune  tor  consideration  of  the  ques- 
tion by  this  Association,  representing  electrical  undertakings 
whose  output  amounts  to  70  per  cent,  of  the  total  output 
from  statutory  undertakings  in  this  country. 

It  is  proposed  to  discuss  in  the  pnper  the  possibihty  of 
economising  fuel  :  — 

(a)  By   centralising   the  production   of  power;   and 

(b)  By  comliining  the  carbonisation  of  coal  and  by-product 
recovery  with  the  generation  of  electricity. 

For  the  present  purpose  the  discu.ssion  may  be  confined  to 
the  better  utilisation  of  coal. 

After  deducting  the  anuount  of  coal  exported,  the  home 
consumption  of  coal  in  1911  was  1S4  million  tons.  It  remains 
to   be  considered  in   what  directions  economy  is  possible. 

^Yith  regard  to  .the  fuel  used  for  blast  furnaces  and  iron 
and  steel  production,  considerable  economie.?  have  been 
effected  in  recent  years.  The'  employment  of  modern  coke 
ovens  with  by-product  recovery  plants,  referred  to  later  in 
the  paper,  has  extended  rapidly,  and  as  a  consideralde  amount 
of  surplus  heat  is  available  for  the  production  of  power,  a 
modern  coke  oven  installation  may  be  regarded  as  an  ex- 
tremely economical  method, of  coal  jUtili.sation.  While  the 
electritication  of  railways  would,  in  addition  to  other  advan- 
tages, iiiipnive  their  working  efticiency,  it  would  not,  the 
author  thinks,  greatly  affect  the  amount  of  fuel  consumed. 
There  is  much  room  for  economy  in  the  fuel  consumed  at 
mines  and  als<i  in   chemical  trades.     For  power-station  engi- 

,,     neers  the  two  items  of  outstanding  interest  are  "  Factories  " 

'•     and  "Domestic  Purposes,"  representing  a  consumption  of  4-3 
million  tons  and  30  nnllion  tons  per  annum  respectively. 

In  view  of  tlu>  growth  of  jiowcr-using  industi'ies  since  1907. 
the  horse-power  now  installed  I'oi-  fiictories,  including  electric 
motors,  cannst  be  less  than  Kl  million  hnrse-i>ower,  and  is 
probably   more. 

It  will  be  fairly  safe  to  estimate  that  at  the  present  time 
each    horse-power    hour   produced    entails   a   consumption    of 

^      4i   lb.   of  fuel. 

l-.        To   engineers  who  consider   this   a  high  figure,  it  may  be 
pointed   out  that  for   the  central    stations  furnishing   returns 


I'or  the  1907  census  of  production  the  consumption  of  coal 
comes  out  at  5.1  lb.  per  unit,  or  about  ;t.9  lb.  per  electrical 
bor.sc-i)ow('r    hour. 

In  considering  thes<^  fuel  consumptions,  regard  must  he 
bad  to  the  low  price  at  which  fuel  roulil  be  purchawd  up  ti> 
recent   years. 

Jn  the  mutter  of  fuel  consumption,  the  central  station  has 
enormously  improved  its  [losition  relatively  to  the  i}rtvi]te 
power  plant  during  the  lust  few  yeais.  Tlie  developntejit  of 
the  .steam  turbo-generatoj-,  the  genei-al  adoption  of  extra-high- 
tiMision  transnnssinn,  the  increased  output,  and  tin-  imiiroved 
load  factor-,  have  undoubtedly  elfect^'d  a  consider.-ible  reilue- 
tion   in   the  1907  hgure  of  .5.1    lb.  per  unit. 

In  a  census  taken  last  year  of  four  gi-oups  comiirising  -Ji 
electiieal  undertakhigs  in  bauc-ashire  and  Cheshire  ranging  in 
capacity  from  ;J(Hl  kw.  up  to  90,000  Kw..  it  wiis  found  that 
the  consumption  oi  coal  vaiied  from  -li  lb.  tf)  H  lb,  p'ei-  unit 
.solil ;  tlu-av<'iage  consuujption  of  all  the  undertakings  in  the 
grou[is  (including  the  largest  nnndcipal  undei-taking  in 
Britani)  being  3.'2  lb.  The  average  calorihc  value  of  the  coal 
may  be  taken  as  1'2,o(K)  B.TH.n.  This  figure,  equnl  to  2.4  lb. 
per  hor.se-poM-er  hour,  represents  a  reduction  of  .52  per  cent, 
compared  with  Sir  George  Beilby's  estimate  in  liWS,  and 
'M  jiei-  cent,  compared  with  the  average  consumption  in  central 
stations  in  l'.KI7. 

Very  little  ((insideration  of  these  figures  is  required  to  show 
that  a  considerable  fuel  saving  could  be  effected  by  an  im- 
mediate transference  of  the  factory  pow<>r  load  from  private 
Jilants  to  central  stations.  Even  adnntting- that  ns  nnicli  as 
one  third  of  the  total  coal  consumption  in  factories  is  required 
for-  direct  heating  pm-poses,  it  will  be  observed  that  the  trans- 
fei-ence  of  the  remaining  two  thirds  of  the  load  to  central 
stations  under  exi.sting  conditions  would  effect  a  saving  of 
not  less  than  35  nnllion  tons  of  coal  per  annum. 

With  a  consumption  of  3.2  lb.  jier  \niit  of  fuel  containing 
12,.5(X)  B.TH.i'.  per  lb.,  the  thermal  <'fficiency  comes  out  at 
only  8i  per  cent.  There  are  sevornl  power  .stations  in  the 
Ignited  States  clainn'ng  an  overall  efficiency  of  17  to  18  per 
cent.  Under  a  ceutrali.sed  sy.stem  of  jii-oduction  opei-ating  with 
power  stations  equipped  with  generators  of  15,000  or  20,fKI0 
K\v.  capacity,  coudiined  with  water-tube  boilers  of  lO.OtIO  KW. 
each,  and  auxiliary  plant  designed  and  airanged  so  as  tc-i  re- 
duce the  heat  los.ses  to  the  ab.soluto  minimum,  a  continuous 
thermal  efficiency  of  IS  per  cent,  is  well  within  the  range  of 
possibility.  In  support  of  this  clium  the  following  estimate 
prepared  by  a  well-known  firm  of  manufacturers  for  a  com- 
bined generator  and  water-tube  boiler  unit  of  15,000  KW. 
capacity  is  submitted. 

Steam  pressure  at  .stop  v,alve  ...         200  1b. 

Initial  steam  temperature       ...         650°  F. 

Vacuum  at  turbine  exhaust  (30-in.  barometer)  2'.>  in. 

Feed-water  temperature  to  economiser         ...  160°  F. 

Steam  consumption  at  fulllo.id  per  KW.-hour  lofl  lb. 

Power  required  for  condenser  auxiliaries     ...  2  per  cent. 

Thermal  efficiency  of  Jiurbine,  generator,  and 

auxiliaries       ...         ...         ...          ...          ...  2"i-l!)     .,     ., 

Boiler  efficiency *..         ...         ...  S4     ..     „ 

B.TH.n.  per  Kw.-hoiu- ...  16.120 

Thermal  efficiency,  boilers,  eoonomisers,  tur- 
bine, generator,  and  condenser  plant         ...  2ri5     ,,     „ 

If  we  add  the  power  required  to  operate  artificial  draft 
plant,  coal  and  and  ash  conveyors,  and  circulating  water 
pumps  (this  .should  not  under  normal  conditions  exceed  3  per 
cent.),  the  efificiency  of  the  plant,  i.e.,  the  ratio  between  the 
heat  units  contained  in  the  coal  consumed  and  their  equiva- 
lent in  KW. -hours  delivered  at  the  switchboard  is  20..5  per 
cent. 

Further  econonn'es  in  fuel  consumption  are  po.ssible  by  in- 
creasing the  pressure  and  temperature  of  the  steam.  The 
boiler  manufactureis  are,  satisfied  that  there  will  be  no  trouble 
in  con.structing  boilers  for  pres.sures  as  high  as  .500  or  GtXl  lb., 
and  the  turbine  manufacturers  arc  prepared  to  guarantee 
■  tm-l>ines  to  operate  at  this  pressure  with  steam  superheated  up 
to  7.50  deg.  F.  Boilers  have  already  been  con.structed  for 
•3.50  lb.  pressure,  and  the  following  estimates  which  the 
Biitish  manufacturers  guarantee  may  be  compared  with  the 
figures  in  the  previous  table. 

Steam  pressure  at  stop  Valve 

Initial  steam  temperature 

Vacuum  at  turbine  exhaust  (30-in.  barometer) 

Feed  water  temperature  to  economiser 

Steam  consumption  at  full  load  per  KW.-hour 

Power  required  for  condenser  auxiliaries     ... 

Thermal  efficiency  of  turbine,  generator,  and 

auxiliaries       ...         ...         ...         ...         ...     26-39     ,,     „ 

Boiler  efficiency 84     „     ,, 

B.TH.u.  per  KW.-hour 15.370 

^hermal  efficiency  boilers,  eoonomisers,  tur- 
bine, generator,  and  condenser  plant        ...     22'17     „     ,. 

The  increased  offici<'ncy  due  t<i  increas<^d  pressure  and  super- 
heat is  appi-oximately  5  per  cent.  Allowing  3  per  cent,  for 
operation  of  auxiliaries  and  T2  per  cent,  fiu- •transnn'.ssion  and 
transforijier  lo.s.ses.  it  is  possible  to  obtain  an  overall  efficiency 
of  18,,S~per  cent,  for  energy  delivered  to  the  iVinsumer.  The 
coal  con.sumption  on  this  ba.sis  would  amount  to  1.45  lb.  per 
KW-.-hour  sold,  (jr  1.09  It),   per  electrical   horse-power. 

If  irver;il  large  stations  are  interconnected,  it  will  be  quite 
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possible  to  operate  the  plant  in  coiuiuis.siou  continuously  at 
or  nearly  at  full  load.  Under  these  conditions,  the.  author  is 
of  the  opinion  that  10  per  cent.  \voul<l  be  ample  to  cover 
stand-by  and  light-load  losses. 

Turning  again  to  Sir  George  Beilby's  estimate,  and  assum- 
ing a  consumption  of  fuel  at  the  present  tii"e  for  factory 
purposes  of  4i  lb.  per  horse-power  hour,  the  iiossible  saving 
is  about  3i  lb.  of  fuel.  <ir  nearly  7.5  per  cent.  It  follows  that 
if  two-thirds  of  the  factory  load  was  transferred  the  saving 
in  fuel  would  amount  to  approximately  'i'2  million  tons  per 
annum. 

With  regard  to  the  consumption  of  fuel  for  domestic  pur- 
poses amounting  to  39  million  tons  per  annum,  it  is  question- 
able if  the  efficiency,  i.e..  the  ratio  of  heat  units  actually 
utili.sed'to  the  heat  units  contained  in  the  coal  consumed  is 
more  than  5  [nn-  cent.  The  use  of  gas  fires  and  gas  cooking 
applianses  is  undoubtedly  on  the  increase,  and  although  some 
may  be  inclined  to  disagree,  it  must  be  admitted  that  for  con- 
venience and  cleanliness  they  pos.sess  distinct  advantages*  On 
the  other  hand,  the  products  of  combustion  nui.'^t  be  got  rid 
of  at  the  expense  of  heat  in  the  fuel,  and  it  is  doubtful  if  the 
actual  efficiency  of  gas  fires  is  more  than  10  or  12  per  cent. 

Taking  the  "same  basis  of  comparison,  the  efficiency  of 
electric  radiators  and  cooking  devices  may  be  as  high  as  85 
to  90  per  cent.,  while  for  convenience  and  cleanliness  they 
far  surpass  the  gas  fire  or  gas  cooking  stove.  The  author  is 
familiar  with  a  cooking  installation  of  1.50  KW.  capacity  at  a 
cotton  mil!  providing  7(X)  meals  per  day,  which  has  given 
complete  satisfaction  both  on  the  score  of  reliability  and 
economy,  with  energy  costing  Id.  per  unit.  If  energy  can  be 
sold  at  prices  from  fd.  to  Jd.  per  unit,  electric  c(K)king  would 
undoubtedly    become   universal. 

In  a  particular  ca.se  a  domestic  consumption  of  13  tons  of 
coal  per  annum  was  reduced  to  2  tons  by  the  adoption  of 
electricity  for  cooking  and  partial  heating.  The  increased 
con,sumption  of  electricity  for  four  quarters  of  one  year 
amounted  to  6,820  units.  Assuming  a  consumption  of  11  lb. 
of  coal  per  unit,  the  total  amount  of  coal  consumed  at  the 
central  .station  for  this  output  would  amount  to  11,900  lb., 
or  approximately  .5i  tons  per  annum,  as  compared  with  11 
tons  saved,  or  a  reduction  of  nearly  52  per  cent.  If  only  one 
half  the  cooking  and  heating  for  which  coal  is  now  used  w?as 
performed  by  electricity  supply  from  central  stations,  there 
is  a  po.';,sible  .saving  of  nearly  10  million  tons  per  annum. 

It  is  outside  the  scope  of  this  paper  to  estimate  the  cost  of 
a  national  centrali.sed  system  of  electricity  production,  but  it 
appears  beyond  question  that  the  .saving  in  fuel,  amnnnting  to 
not  less  tiian  .30  miUion  tons  per  annum  for  factories  and 
domestic  purposes  alone,  would  be  amply  sufficient  to  meet 
the  charges  on  the  capital  expended,  and  also  to  compensate 
tho.se  existing  interests  which  might  be  adversely  affected. 

If  British  manufacturers  are  to  have  a  fair  chance  a  cheap 
supply  of  power  is  ab.solutely  necessary.  The  benefits  to  the 
nation,  direct  and  indirect,  would  be  so  great  that  the  Govern- 
ment would  be  justified  in  siipporting  a  centralised  .scheme 
of  power  production  with  the  national  credit,  and  in  making 
such  regulations  as  might  be  sequired  to  en.sure  its  successful 
operation. 

Intrrronnrrlion  of  Electrical  rndcrfakings. — The  original 
object  of  the  linking-up  proposjd  was  to  meet  the  special 
conditions  arising  out  of  the  war.  While  fuel  saving  was  put 
forward  in  the  Board  of  Trade  circular  letter  as  the  object  of 
linking-up.  it-;  hief  advantage,  in  the  author's  opinion,  is  that 
it  will  iiermit  the  capacity  of  exis-ting  stations  to  be  more  fully 
utilised  to  meet  the  increa-stvl  demand,  for  power  which  mav 
be  expected  after  the  war.  .\n  a  means  of  fuel  saving  it  \yill. 
however,  exercise  an  important  effect,  as  it  will  be  possible 
with  a  system  of  linked-up  stations  to  utilis«>  the  more  effi- 
cient plant  to  its  fullest  extent,  shutting  down  the  less  effi- 
cient plant  during  the  night,  at  weekn^nds.  and  other  times 
of  light  load.  In  the  case  of  the  20  T.ancashire  undertakings 
already  refeired  to,  it  was  estimated  that  110.000  tons  per 
annum  could  be  ssved. 

Linking-up  proposals  must,  however,  be  considered  with 
relation  to  the  bigger  scheme  of  lentialisation,  and  it  will 
be  necessary  for  the  local  joint  lioards  who  operate  such 
schemes  to  pos.se.ss  powers  with  regard  to  ext.ensions  of  plant 
in  all  the  undertakings  in  their  group,  and  so  ensure  that 
extensions  will  only  take  place  at  those  stations  which  are 
favourably  situated  for  economical  ueneration.  If  only  sta- 
tions which  are  favourablv  situat<>d  for  economical  genera- 
tion are  permitted  to  install  new  plant,  manv  of  the  smaller 
stations  could  shut  down  immediately,  while  others  might 
retain  a  portion  of  their  plant  to  meet  peak  load  demands. 

Tn  no  case  should  financial  considerations  alone  prevent 
the  super.ses.'rion  of  inefficient  generatiuL'  plant.  In  those 
caseR  where  the  financial  l)Urden  would  be  teinporarily  in- 
creased, it  will  be  .sound  policy  in  th<'  national  interest  to 
extend  the  repayment  j>eriod.  or  even  to  suspend  the  pay- 
ment of  outstanding  loans,  until  such  times  as  the  economies 
from  the  new  system  can  be  fully  realised. 

Cnrhiininafion  nf  Cnal. — ^Tt  is  common  knowledge  that  from 
n  purely  thermal  efficiency  point  of  view,  the  carbonisation  of 
coal  in  gas  works  is  a  much  more  efficient  process  than  the 
direct  burning  of  coal  in  central  power  stations.  Tlie  thermal 
efficiency  of  a  gasworks  may  be  ns  high  as  CJi  or  70  per  cent., 
whereas  the  average  thermal  efficiency  of  central  power  sta- 
tions is  in  the  neighbourhood  of  8  or  9  per  cent.,  although 
ppvernl    large    power   stations    ^irp   obtaining    efficiencies    of 


between  12  and   1.3  per  cent, 
illustrate  this  point :  — 

Electricity  Work.s. 
1  ton  of  coal  (12,500  b.th.U.) 
burned  direct  in  boiler  furnaces 
will  produce,  at  2i  lb.  consump- 
tion per  unit,  81)6  units  of 
electricity. 

Thermal  value  =  2,965,000 
B.TH.U. 
Thermal  efficiency,  II  iier  cent. 


The  following  comparison  will 

Gasworks. 
1  ton  of  coal  (12,500  B.TH.U.) 
will  produce  11,000  cb.  ft.  of 
gas  =  6,050,000  B.TH.U.,  9  cwt. 
of  coke  of  9,500  B.TH.U.  per  lb. 
=  9,576,000  B.TH.U.,  10  gallons 
of  tar  =  1,550,000  B.TH.U. 

Total,  17,176,000  b.th.u. 
Thermal  efficiency,  64  per  cent. 


Total  heat  in  coal  26,992,000  B.TH.U. 

There  is  no  direct  economy  in  carbonising  coal  for  the  pur- 
pose of  producing  gas  to  be  utilised  for  firing  .steam  boilers. 
The  amount  of  coal  consumed  by  such  a.  process  must  always 
be  greater  than  the  an.ount  of  coal  required  to  produce  an 
equivalent  amount  of  heat  by  direct  firing.  The  whole  ques- 
tion turns  on  the  value  of  the  by-products  produced,  and 
before  any  general  scheme  of  coal  carbonisation  is  adopted 
it  will  be  necessary  to  a.scertain  if  there  is  a  permanent  and 
remunerative  market  for  the.se.  If  the  cheap  production  of 
electricity  will  lead  to  its  universal  adoption,  it  would  be  a 
mi.staken  policy,  for  instance,  to  carbonise  coal  with  the  sole 
or  luiniary  object  of  producing  a  smokeless  fuel  for  domestic 
purpo.ses. 

To  obtain  the  highest  possible  efficiency  in  power  produc- 
tion from  the  carbonisation  of  coal  involves  the  employment 
of  internal-combustion  engines.  The  high  thermal  efficiency 
of  gas  engines  (about  27  per  cent.)  has  often  attracted  power 
engineers,  but  although  enormous  sums  have  lieen  spent  on 
their  developinent  in  large  sizes,  they  can  hardly  be  claimed 
as  a.  conmiercial  success. 

There  are  two  systems  apart  from  the  carbonisation  of  coal 
in  gasw(jrks  (where  illuminating  gas  is  the  chief  product) 
which  may  be  considered.     These  are  :  — 

(n)  Producers  of  the  "  Mond  "  type,  in  wWch  coal  or  coke 
is  burned  to  an  ash  with  or  without  the  production  of  by- 
products, 

(/))  Coke  oven  installations,  wliich  distill  coal  at  a  low  tem- 
]>e.rature  producing  metallurgical  coke  as  the  chief  product, 
with  a  certain  amoimt  of  surplus  ga.s  and  other  by-products. 

The  "  Mond  "  producer  has  been  in  use  fin-  gas  engine 
installations  with  and  without  by-product  recovery  plants 
for  at  least  20  years.  It  pi'oduces  gas  at  the  rate  of  about 
12(),(XXI  cu.  ft.  per  ton  of  coal  carbonised,  having  a  calorific 
value  of  1.50  b.th.u.  per  cu.  ft. 

When  employed  for  by-product  recovery,  sulphate  of  am- 
monia is  obtained  equal  to  about  4  per  cent,  of  the  weight 
of  coal  carbonised,  and  about  3  per  cent,  by  weight  of  a 
somewhat  inferior  tai'.  The  thermal  efficiency  of  a  "  Mond  " 
)i,othu'ei'  iiiiiy  be  tiikeii  at  05  [XT  cent,  when  employed  solely 
for  the  jiroduction  of  gas.  If  employed  with  liy-product 
leeovery.  the  efficiency  is  rediu-ed,  owing  to  the  larger  amount 
of  steam — about  two  and  a  half  times  the  weight  of  coal  car- 
boni.sed — which  is  required  for  the  furnace.  It  will  be  a  fair 
estimate  to  a.ssume  that  the  efficiency  under  these  conditions 
is  about  57  per  cent, 

Oas  Firing  of  Boilcm. — Consideraliie  difference  of  opinion 
appears  to  exi.st  regarding  the  efficiency  of  g;is-fired  boilers. 
some  authorities 'placing  it  as  low  as  75  per  cent.,  while 
others  claim  85  or  90  per  cent.  The  lower  efficiency  is  prob- 
ably the  result  of  tests  made  with  boilers  and  furnaces  origin- 
ally designed  for  the  direct  burning  of  coal.  Prof.  Bone,  in 
his  address  to  the  Royal  Institution  la.st  year,  put  forward 
the  following  eoiiipari.son  between  the  Bone-Court  surface 
combustion   gas-fired  boiler  and   direct  firing. 


Heat  utilised        

Heat  lost  : — 

In  burnt  gases 

In  unburnt  gaaes.  &c. 

By  radiation... 


Gas-fired  siirfaoe 
combuBtion  boiler. 

...      927 


Coal-flred 
boiler, 

75-1 


sol  18-1  1 

Nil      y7-3  2  8  1-24 -9 

43  J  roj 


100  100 

'A.ssuming  an  efficiency  of  90  per  cent,  for  gas  firing  and 
.80  per  cent,  fcjr  direct  coal  firing,  we  obtain  the  following 
results  : 

Per  cent. 
Efficiency  of  gas-fired    producer  with   by-product 

r<"covery  57 

f^tfieiency  of  gas-fired  boiler 90 

Coinbiiied    efficiency        51.3 

Kffieieiuy  of   dire<-t-fiied    boiler         80 

In  other  words,  for  every  100  tons  of  coal  consumed  for 
dir<'ct  firing  we  require  155  tons  to  produce  the  same  amount 
of  heat  from  producer  ga.s-fiied  boilers,  against  which  w-e  re 
cover  4  per  cent,  by  weight  of  sulphate  of  ammonia,  and 
4  p<T  cent,   by  weight  of  tar. 

An  incidental  advantage  of  gas  firing  is  the  clennliness  of 
the  l)oiler  house  and  the  better  control  of  the  fuel  supply. 
There  .should  also  be  a  slight  re(lu<tion  in  the  labour  and 
maintenance  costs.  On  the  other  hand,  the  efficiencies  claimed 
for  gas  producers  are  only  po.ssible  witli  a  high  load  factor, 
and  in  the  ease  of  central  stations  it  would  be  necessary  in 
most  cases  to  supplement  gas  firing  \\iith  coal-fired  boilers  for 
dealing  with  fluctuations  of  load. 
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It  is  appiiit'iit.  tlu'iefore,  that  the  uluile  case  lor  gas  liiint' 
from  pnxlui-or  I'lant  rests  on  thi'  |iroiluctiou  of  by-pruiluuts. 
The  most  valuable  of  those  is  Milphatt',  of  ammoniit\  Tin- 
amount  of  this  by-inoduft  ilopcnils  upon  the  iXM-i-entat;e  of 
nitrofjen  present  in  the  fuel.  The  averajje  for  British  eoais 
may  lie  taken  at  l.H  |hm'  cent.,  yieldin^j  in  a  "  Monil  "  pro- 
ducer from  S(l  to  SKI  II).  of  ammonia  sulphate  l)cr  ton  car- 
bonised. 

the  follouirij,'  estimate,  bastni  on  results  obtained  from 
smaller  plant,  is  put  forward  as  an  ilhistration  of  what  mij;ht 
be  expected  from  a  producer  (,'a.s-rned  boiler  installation  of 
■i5,tKK.(  K\v.  capacity,  dealing,'  with  a  maximum  denuuul  of 
lo.tltK)  KW.  and  .o{X'rating  with  a  10  per  cent,  station  load 
factor. 

Direct  Firing.      (Boiler   efficiency   8tl  per   cent.) 

ocl.Uai.WK.)   units   at,  say,    '2   lb.   of  coal    ix'r  unit 

generated;   tons        =     4.S,(KI0 

Coal  at  15s =  i,':«i,(X)t) 

G.\s  Producf.h  .and  G.^s-riuKi)  Boii.eus  with  Bv-rRODUCT 
RKCovEuy. 

Boiler  etticiency  tKJ  i)er  cent. 
Combined  elHciency  5"2  per  (.xnit. 

liXW  tons  of  coal'  at  1.5s i'.55,.j()U 

•2,y(_iU  tons  of  acid  at  .i"2  =      5,920 

Extra   labour   on   gas    plant  at   Is.    3d.    per   ton 

carbonised       •.        ...  4,625 

Extra  stores  1,500 

Extia   labour  on   by-product    recovery,   including 

bagging  sulphate' of  ammonia  2,8J0 

Interest,  depreciation,   and   maintenance   on   cost 

of  producer  and  recuverv  plant,  15  per  cent. 

on  £'52,000      ...   =       7,800 


Less   2,9G0   tons   ammonia   sulphate    at 

£U  per  ton       £41.440 

l>ess  2,900  tons  of  tar  at  ±'1  per  ton    ...  2,960 


£78,195 


44.40.') 

£33,795 

.\  saving   per  annum    over   diiei-t    firing  of        ...  £2,205 

The  figure  of  £14  for  ammonia  sulphate  is  above  the  aver- 
age price  received  during  the  last  10  years,  but  about  £2  less 
than  the  present  war  piice  of  £16  per  ton.  If  the  pre.sent 
price  is  taken,  the  saving  would  be  increased  from  £2.205  to 
.£8.125.  On  the  other  hand,  on  the  ba.sis  of  £12  per  ton. 
which  approximates  to  the  average  pre-war  price,  the  saving 
of  £2,205  would  be  converted  into  a  loss  of  £3,715. 

.Although  producers  have  been  in  operation  for  20  years, 
it  is  not  suggested  that  finality  of  design  has  been  reached. 
Experiments  have  recently  been  made  with  a  view  to  utilis- 
ing the  heat  generated  by  the  producer  to  supply  the  steam 
required  for  by-product  recovery,  and  it  is  possible  that  deve- 
lopments in  this  direction  may  increase  the  producer  effici- 
ency by  8  or  10  per  cent.  It  has  also  been  shown  that  pro- 
ducers can  deal  successfully  with  the  lower  grades  of  fuel', 
and  as  these  poorer  grades  frequently  contain  as  high  a  per- 
centage of  nitrogen  as  the  richer  grades,  it  may  be  possible 
to  utilise  the  producer  with  by-product  recovery  for  burning 
grades  of  coal  which  it  is  not  profitable  under  present  condi- 
tions to   bring   to  the  surface. 

ColiC  Oren  Gas. — The  distillation  of  coal  at  low  tempera- 
tuies  for  the  primary  purpose  of  producing  metallurgical 
coke,  and  yielding  in  addition  a  quantity  of. surplus  gas  of 
high  calorific  value  in  addition  to  other  by-products,  has  been 
advocated  in  certain  quarters  as  a  universal  solution  of  the 
fuel  econorny  problem.  The  low  temperature  at  which  the 
coal  is  distilled  permits  of  the  recovery  of  by-products  which 
are  lost  in  the  producer  system.  The  chief  of  these  are 
benzol  and  a  rich  quality  of  tar,  from  which  are  derived  toluo- 
lene.  naphtha,  picric  acid,  and  the  basic  materials  for  the 
manufacture  of  aniline  dyes. 

Each  ton  of  coal  distilled  produces  about  15  cwt.  of  hard 
blast  ^furnace  coke,  which  at  present  has  a  higher  market 
price  than  its  equivalent  weight  in  coal.  On  the  other  hand, 
the  yield  of  ammonia  is  less  than  from  gas  producers,  being 
about  25  to  30  lb.  per  ton  of  coal.  Hitherto  the  industry  has 
been  confined  to  steelworks  and  collieries,  where  its  advan- 
tages are  unquestioned,  but  the  imiiortance  of  the  by-products 
recovered  and  the  possibility  of  utilising  the  surplus  gas  has 
drawn  attention  to  the  possibility  of  combining  low  tem- 
perature distillation  with  the  production  of  power.  The 
ainount  of  surphis  gas  is  equal  to  4.fWK1  to  5.000  cu.  ft.  per 
ton.  having  a  calorific  value  of  .5-50  p.th.u.  per  cu.  ft.  The 
expense  of  the  installation,  however,  is  very  great,  and  the 
amount  of  coal  consumed  to  produce  a  given  amount  of  heat 
in  the  form  of  surphis  gas  is  abnmt  12  to  14  times  as  much  as 
would  be  required  for  direct  firing. 

Very  little  con.sideration  is  required  to  show  that  as  a 
means  of  producing  nower,  the  coke  oven  can  only  have  a 
limited  application.  The  demand  for  electricity  in  the  form 
of  light,  power,  and  heat  is  bound  to  exceed  enormously  the 
demand  for  coke  and  by-products,  and  while  the  .surplus  heat 
from  coke  oven  gas  .should  be  fully  utilised,  either  in  indepen- 
dent power  .stations  or  where  convenient  in  conjunction  with 


larger  power  systems,  the  prtxiess  cannot  \)c  looked  on  as 
more  than  a  partial  solution  of  the   fuel  economy  problem. 

It  is  claimed  that  instead  of  metallurgical  coke,  a  soft 
smokeless  fuel  can  be  produced  which  is  suitable  for  domestic 
purposes;  the  author  is  of  ojiiidon  that  an  arrangement  of 
ihis  kind  can  only  have  a  local  ami  temporary  ap|)Iication, 
and  that  the  burning  of  fuel  for  (iomestic  purposes  must 
ultimately  be  sup<>r.seded    by  electricity. 

('i](i/  Su])])lics. — While  it  is  proved  beyond  doubt  that  vast 
economies  aie  po.s.silile  by  the  better  ulilimiion  of  coal,  there 
is  also  an  enormous  wastage  going  on  in  mining  oiK'rations. 
Coal  should  be  regarded  as  our  national  capital — a  vanishing 
capital,  uid'ortunately — and  the  greatest  natural  source  of 
the  countiy's  wealth.  The  proper  grading  and  clasNification 
of  C(Hds  and  their  treatment  by  wa.'-liing  and  .sorting  is  a 
subject  which  is  worthy  of  the  continuous  attention  of  a 
conunittee  of  scientific  exiXM'ts. 

The  .saving  already  estimated  through  better  utilisation 
would  probably  be  doubled  under  a  scientifically  organised 
system  of  coal  jiroduction. 

C'onc/M.sioHs.— To  .secui'e  the  most  economical  utilisation  of 
the.  national  coal  supplies,  it  is  necessary  to  centralise  the 
production  of  electricity  on  a  larg<>  scale,  and  t<.>  adopt  a 
scheme  for  its  distribution  over  suitable  areas  formed  without 
regard  to  existing  lounicipal  boundaries.  The  consequent 
cheapening  of  production  would  ensure  the  gi'iieral  use  of 
electricity,  and  would  result  in  a  saving  in  fuel  now  con- 
sumed in  factories,  and  for  domestic  purposes  of  not  less 
than  30  million  tons  per  annum. 

That,  the  erection  of  large  power  stations  on  sites  selected 
for  economical  working,  and  equipix'd  with  turbo-generators 
and  direct-fired  boilers,  is  at  present  the  only  proved  method 
of  economical   power  production  fin  a  large  scale. 

That  careful  investigatifin  should  be  made  of  the  present 
and  potential  demand  for  suliihate  of  ammonia  and  other  by- 
products, and  tlie  sources  from  which  .such  by-products  are 
likely  to  be  available  in  future.  That  in  some  ca.ses  the 
generation  of  electricity  can  be  combined  with  the  production 
and   manufacture  of  by-products. 

In  the  ea.<ie  of  coke  oven  installations  producing  bla.st  fur- 
nace coke,  the  .surplus  heat  should  be  fully  utilised  in  gas-fired 
boilers  for  the   generation  of  electricity. 

That  in  order  to  organise  the  economical  production  and 
distribution  of  coal,  the  control  and  operation  of  all  coal 
mines  in  the  T.'nited  Kingdom  should  be  plai'cd  umler  a. 
central  expert  authority,  the  object  being  to  prevent  wastage 
in  producing  coal,  and  al.so  to  avoid  uimecessary  transport  in 
conveying  coal  from  the  collieries  ti>  the  users. 


DiSCDSSION. 

Dr.  Ferranti,  in  opening  the  discussion,  said  the  coal  con- 
sumption was  the  vital  question,  the  by-products  were  the 
other  vital  matter,  though  a  solution  of  the  latter  question 
was  not  iwrhaps  fea.sible  now.  Me  took  it  that  distribution 
costs  would  also  come  down  with  greatly  extended  use  of 
electricity.  When  he  discussed  the  matter  before  the  Institu- 
tion i}f  Electrical  Engineers  in  1910.  he  had  hoped  that  greater- 
economy  would  be  obtained  generally,  and  had  sugge.sted  a 
thermal  efficiency  of  25  per  cent.,  while  the  author  took  18 
j)?r  cent,  as  a  po.ssible  figure.  In  the  cheaper  generation  of 
electricity  today  there  was,  unfortunately,  no  by-product;  the 
gas  engine  w"as  handicapped  by  the  inefficiency  of  gas 
making,  as  the  cost  of  obtaining  by-products  absorbed  the 
profit.  In  any  case,  at  its  present  price  sulphate  of  ammonia 
was  too  co.stly,  though  if  the  price  were,  say.  ,£8  a  ton,  as  he 
estitnated  it  in  1910,  there  would  be  a  great  demand  for  it. 
By  improving  the  efficiency  of  the  conversion  of  coal  into 
power,  and  realising  to  the  necessary  extent  the  by-products, 
the  process  of  providing  a  general  supply  of  electricity  was 
automatically  started.  He  congratulated  the  A.s.socialion  on 
the  work  it  had  done,  and  on  the  paper  under  di.scussion ; 
nothing  so  vitally  affected  the  welfare  of  the  country  as  a 
cheap  supply  of  electricity. 

Bailie  Smith  (Gla.sgow)  said  he  was  specially  interested  in 
the  carbonisation  of  fuel  and  by-product  recovery,  in  which 
his  Corporation  had  had  three  years'  experience^  The  plant 
dealt  with  about  20  tons  a  day,  and  it  had  proved  practicable 
to  make  power  gas  for  boilers  and  nnover  by-products  on  a_ 
commercial  ba.sis.  The  results  were  better  than  thos<^  indi- 
^  cated  in  the  paper;  although  there  was  no  tar.  thev  got 
£14,800  for  the  liquid  olitained,  as  against  only  £2,000  for 
tar,  and  the  saving  was  about  £20.000,  as  against  f2.20fi 
shown  by  the  author  in  his  paper.  Much  cheai>er  coal  could 
be  used,  and  only  1  lb.  of  .steam  per  lb.  of  coal,  as  against 
ih  lb.  in  the  Mond  process,  was  required.  The  liquid  by- 
product divided  into  a  series  of  resins  which  gave  them  a 
number  of  dyes  direct,  and  thev  could  dispn.se  of  sulphate  of 
ammonia  at  £4  per  ton.  and  .still  make  a  profit.  The  equip- 
ment could  be  an-anged  to  pi'oduce  gas  or  gas  and  smokeless 
fuel;  the  latter  was  an  amorphous  coke,  while  gas  coke  was 
more  graphite,  and  less  ea.sy  to  burn.  Experiments  showed 
that  13  cwt.  of  this  smokeless  fuel  gave  more  heat  than  a  ton 
of  ordinary  coal,  in  addition  to  chemicals  and  gas  of  .300 
B.TH.r. 

Mr.  DirKTvsox  (T.iverptx)!)  drew  attention  to  the  necessitv 
of  .solving  the  difficulty  of  heating  water  electrically,  if 
domestic    heating  liy   electricity    was   to    be    developed,      The 
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quo.stioii  of  interlinking  .supply  undertakings  must  be  looked 
iit  hroaHlv. 

Ml-.  ('.  H.  WoRUiNOHAM  (Prosident-clect,  Inst,  of  Electrical 
Enginoons)  thought  no  sane  por.son  would  dispute  the  value 
of  tho  suixT-station ;  he  felt  strongly  that  general  power  supply 
would  be  brought  about  by  hnking-up,  eo-ordination  of  sup- 
plie.'i.  and  the  use  of  su[>er-stations.  On  the  whole,  he  agreed 
with  the  author.  Was  the  primary  oliject  very  economical 
use  of  coal  or  to  make  the  most  of  the  coal  by  extracting  the 
liy-products?  He  had  been  much  crit)ci.>4ed  for  advocating 
the  coud)ination  of  tho  gas  and  electrical  interests,  bfit  it  was 
foolish  to  throw  away  tho  gas  engineeis'  knowledge,  and 
they  should  .strive  to  get  the  niaxinmm  po.ssible  out  of  the  • 
coai.  lie  firmly  believed  that  progress  would  be  slow  unless 
there  wa.s  agreement  between  the  public  and  private  supply 
int:invsts.  and  a  scheme  on  a  souml  financial  liasis  was  carried 
out.  Hi-  thought  it  would  lie  preferalile  to  set  up  a  controlling 
authority  to  ensure  that  future  development  was  on  correct 
lines.  He  agnvd  with  tlic  author's  views  in  regard  to  electric 
cooking. 

Mr.  Sr.iAKY  agreed  with  tlie  author  practically  throughout, 
and  witli  his  conclusions.  There  were  niatters  alfecting  the 
us<^  of  coal  which  were  not  r<'rerred  to  in  the  pajier.  If  a 
lioorer  coal  were  worked  generally,  the  co.st  per  n.Tll.u.  to  the 
pulilic  would  be  increased.  The  increa.sed  u.se  of  power  in  the 
pit  (htl  not  necessarily  mean  an  increased  output  from  the 
man.  Coal  carbonisation  residting  in  by-product  recovery 
meant  additional  supplies,  and  they  must  move  cautiously  in 
tlie  nuitter. 

Mr.  S.  .1.  Watsox  (Hury)  suggested  that  .station  engineers 
.should  find  out  what  jiower  «as  used  in  their  an-as;  in  his 
ca.se.  lu-  fonnd  that  he  .supplied  about  '20  l>er  cent,  of  the 
industrial  load,  and  he  thought  it  would  be  found  that  great 
inci-oases  had  occurred  during  the  last  three  years.  He  agreed 
tluit  the  thermal  efficiency  of  electric  heating  was  high  com- 
pared with  other  means.  Carlionisation  schemes  required 
moro  coal,  labour,  and  money,  and  were  not  likely  to  be 
adopted  during  the  war;  he  thought;  they  should  strive  for 
simplification   rather  than  complication  of   processes. 

Mr.  H.  S.  ErxTS  (South  Shields)  drew  attention  to  the 
average  figure  of  .5  lb.  coal  per  H. P. -hour  for  factories,  men- 
tioned in  the  paper,  and  said  that  in  the  case  of  Bradford, 
he  considei'ed  it  should  be  nearer  2  lb. ;  he  also  asked  whether 
coal  for  heating  purposes  was  included  in  the  figure. 

Mr.  Geoffrey  ronTEH  (Bexhill)  complained  that  oil  fuel 
had  been  neglected  by  the  author.  He  and  others  were  now 
using  coal  tar  oils,  produced  in  this  country,  with  Diesel 
plant,  and  no  difficulty  was  experienced  in  obtaining  overall 
thermal  efficiencies  of  ij  to  28  ix>r  cent.  They  obtained  2.fl(X) 
units  per  ton  of  oil,  as  against  only  .some  800  units  in  the 
ca.s<;  of  turbine  plant.  Tliere  was  an  exten.sive  shale  belt  in 
this  counti'y  available  for  oil  production,  and  he  thought  the 
smaller  i.solated  supply  areas  would  be  more  economically 
worked  by  using  oil  engines  than  by  linking-up  with  bulk 
suppliers. 

Mr.  Ci-F.GG  (Accrington).  speaking  from  experience  of  Mond 
plant  and  Large  gas  engines,  modified  some  of  the  author's 
figures  for  by-products,  and  agreed  with  him  that  the  large 
gas-engine  installation  was  not  suited  for  the  requirements  of 
a  centrali.sed  power  scheme. 

Mr.  RoBEHTSOx.  in  reply,  said  the  figure.s  for  the  Glasgow 
experimental  gas  plant  were  very  interesting,  but  he  rather 
doubt<>d  the  capital  co.st  of  ;£1.3,000.  He  had  an  open  mind 
in  regard  to  coal  carbonisation  processes,  and  had  not  con- 
sidered the  combination  of  gas  and  electricity  works,  but  if 
that  would  result  in  national  fuel  .s.iving,  he  felt  that  it  must 
l>e  considered.  He  was  intere,st<>d  in  the  e.stimate  (by  Mr. 
Selvey)  that  only  half  the  factory  power  in  the  country 
would  utilise  some  8.000  million  units  per  annum  ;  the  pre- 
sent output  for  all  purposes  was  about  2.000  million  units. 
No  doubt  Mr.  Clegg's  results  from  liy-product  plant  were 
not  unusual  at  the  present  time,  and  as  lietween  them  and 
those  given  by  Bailie  Smith,  they  mu.st  keep  an  open  mind. 
He  thought  that  the  available  oil  fuel  would  not  be  much 
more  than  sufficient  for  naval  and  mercantile  marine  pur- 
poses for  some  time  to  come. 


Electric  Vehicle  Committee  of  Great  Britain. 

(Ffirmrd  tnulrr  llir  nunpicrs  «j  llir    [.M.I-:. A.) 

AxNTAi,  Report   (abstract). 

Cnmtlilitlinn  nf  the  ('nmmiUrr.—-V)\mnR  the  period  covered 

by  this  report,  the   eon.stitiition  of   the   Committee  has  been 

liroadened     by    including     representatives    of    the    following 

liodics  :  — 

The  Society  of  Motor  Maniifaeturer.s  &  Traders.  Ijtd. 

Tlie  Royal  Automobile  Club. 

The  Institute*  of  Cleansing   Ruperintendentn. 

Tlie  British   Riibl)er  Tire  Manufacturers'  .\.s.sociatinn. 

Tlie  In.stitution   of  Automobile  Engineers. 

■Inurnal.—'YXw  Committee's  journal.  The  Ehrlrir  Vrhlclr. 
has  been  pulilished  each  quarter,  and  continues  to  gain  in 
popularity,   as  evinced   by  increased  sales. 

In.iiiriinrr  of  F.lrrlrlr  Vrhiclm.—As  the  result  of  negolia- 
tions,  the  Car  and  General  Insuranee  Corporation,  T^td.. 
agreed    to  make  certain  alterations   in    liieir  Special  Electric 


Vehicle  Policy  in  oi'der  to  bring  it  into  line  with  the  Com- 
mittee's views. 

Ch-arging  Plug  anil  Receptacle. — In  regard  to  the  British 
standaid  charging  plug  and  receptacle,  it  was  decided  to 
suggest  to  the  Engineering  Standards  Committee  that  the 
length  of  the  encasing  .shell  of  the  receptacle  should  be  in- 
crea.sed by  n/16  in.  (18  mm.).  This  alteration  does  not 
entail  any  change  in  the  dimensions  of  the  contacts  or  insu- 
lating shield,  nor  will  it  prevent  the  receptacle  with  the  in- 
creased dimension  receiving  the  ,  plug  as  at  present  ■  stan- 
dardised. 

The  design  is  not  covered  by  any  patent,  consequently 
any  manufactuier  in   this  country  is  at  liberty  to  make  it. 

Oovrnimciif  Rcdulniions. — The  Conunittee  has  paid  close 
attention  to  orders  and  regulations  issued  by  Government 
Departments  affecting  the  manufacture  and  employment  of 
motor  vehicles.  At  the  present  time,  no  vehicle  can  be  made 
or  imixu'ted  unless  for  puriX)ses  directly  or  closely  connected 
■with  war  work.  ' 

Ijiical  Gooernnieiil  liadid  Jjoanx. — The  Committee  has  had 
under  consideration  the  .short-loan  periods  recently  granted 
by  the  Local  Government  Board  for  the  purchase  of  motor 
vehicles,  and  a  communication  was  .sent  to  the  Board  express- 
ring  the  hope  that  upon  the  termination  of  the  war  the  latter 
would  be  prepared  to  consider,  evidence,  showing  that  the 
actual  u.setul  life  of  the  electric  vehicle  was  such  as  to  justify 
a   con.siderably  longer  period  than   five  years. 

Tire  and  Boiidirear  Rc»carch  I'ommilirc. — Through  the 
courtesy  of  the  Society  of  Motor  Manufacturers  and  Traders, 
the  Committee  now  has  a  representative  upon  the  Tire  and 
Roadwear  R<>.s(^arch  Committee  that  has  been  formed  by  the 
S(H-iety.  The  Conmiittee's  representative  is  Mr.  E.  W.  Curtis. 
Cliariiiiig  FacUitien. — A  list  of  charging  statiofis  in  England, 
Scotland  and  Wales  has  recently  been  compiled.  The  list 
contains  the  names  of  over  200  stations,  and  gives  particulars 
as  to  maximum  charging  current  available,  hours  during 
which  charging  can  be  done,  taritt',  garaging  accommodation, 
&c.  ,   _ 

Progress  in  fhc  Adnpfion  of  Electric  Vehicles. — The  total 
numbei'  recorded  as  being  in  use  or  on  order  at  the  end  of 
March,  1917,  was  914;  this  compares  with  680  in  the  previous 
year. 

Manufacture  of  Vehicles  and  Equipment. — In  view  of  the 
probable  demand  for  electric  vehicles  after  the  termination  of 
the  war,  the  C»ommittee  sent  to  all  automobile  manufactjirers 
in  Great  Britain  a  circular  letter  .suggesting  that  the  manu- 
facture of  electric  vehicles  .should  be  given  consirleration  as  a 
branch  line  to  the  manufacture  of  petrol  vehicles.  A  some- 
what similar  letter  was  addressed  to  electrical  manufacturers 
suggesting  the  advisability  of  producing,  after  the  war,  the 
electrical  equipments  for  electric  vehicles. 

The  Committer  wLshes  again  to  place  on  record  its  high 
appreciation  of  the  voluntary  services  of  its  Hon.  Secretary, 
Mr.  F.  .\yton. 


.AN    ENLARGED     ELECTRON    OF     PRACTICAL 
SIZE  :    THE    FARADAY.' 


By  CARL  HERING. 


It  is  the  fashion  to-day  to  talk  in  terms  of  electrons,  the 
entities  which  compose  the  atoms.  Physicists  tell  us  that  the 
smallest  atoms  are  about  one-three-hundred-millionth  of  an 
inch  in  diameter,  and  the  largest  not  many  times  this;  that 
there  would  have  to  be  a  row  of  about  200  of  them  to  form 
something  large  enough  to  be  visible  in  the  most  powerful 
.micro.scope  known  ;  that  if  a  drop  of  water  were  enlarged  to 
the  .size  of  the  earth,  the  atoms  in  it  would  be  about  the  size 
of  a  base-ball ;  that  helium  gas  contains  77  billion-billion  atoms 
per  cubic  inch,  presumably  meaning  at  atmospheric  pressure. 
And  still  further  straining  our  abilities  of  conception,  they 
tell  us  that  the  negative  electrons,  which  are  supposed  to  be 
all  alike,  are  about  a  one-hundred-thousandth  part  of  an  atom ; 
that  if  an  average  atom  were  enlarged,  to  a  .sphere  100  yards 
in  diameter,  the  electron  would  be  about  the  size  of  a  pin- 
head,  though  its  density  is  .said  to  be  a  million-million  times 
that  of  the  atom. 

Such  staggering  and  bewildering  figures,  and  the  fact  that 
they  are  not  yet  accurately  known,  make  it  impossible  to 
talk  quantitatively  about  electrons  in  practice,  yet  if  the  engi- 
neer is  supposed  to  deal  with  electrons  he  must  know  some- 
thing more  precise  about  the  quantity  of  negative  electricity 
which  an  electron  represents. 

The  chemist,  who  has  had  to  deal  with  these  tiny  atoms  in  a 
quantitative  way.  has  solved  this  difficulty  in  practice  by  the 
ingenious  and  perfectly  .safi.sfaefory  and  accurate  method  of 
imagining  a  practical  substantial  form  of  atom,  or  "  life- 
size "  atom,  to  consi.st  of  a  certain  number  of  millions  of  the 
real  atoms;  the  exact  number  is  not  known,  nor  is  it  neces- 
.sary  to  know  it,  as  long  as  all  of  them  Iwve  been  increased 
exactly  the  same  number  of  times.  If  the  atomic  weight  of 
hydrogen  is  1.    then    this  aggregation,  or  enlarged,   practical 
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atom  is  by  (ii'liiutiou  such  that  it  weiylis  I  yi!'!".  !'iid  \\  h<-ii 
the  atiiiiis  of  all  thr  t)thcr  <'lciMi.'iits  an-  iiicioa.'^ed  in  miiulifr 
tho  siDHC  ntinibtr  of  tiniex  tlio  piai'tical  atciius  will  woiyh  as 
Jiiaiiy  j,'iains  as  aiv  ivpiv.siMitt'il  liy  tlu'ir  atoiiiic  \\t'i;;hts;  thi-s<' 
enlarged,  practical  atoms  arc  the  well-known  uimn-atoms  of 
the  chemist,  the  gram-molecules  l)ein(,'  similarly  dehnod. 
These  practical  atoms  are  quite  suhstuntial  and  workable 
amounts,  bein^;  easily  weijjhed  and  measured.  Thus  a  gram- 
atom  of  co[>iH'r  weighs  t.i;i.;J7  grams,  a  piece  of  cojjper  about 
the  size  of  a  large  marble,  and  a  gram-mole.cide  of  hydrogen 
under  normal  conditions  measures  2'2.3U  litres,  or  a  little  less 
than  a  cubic  fiK)t. 

This  ingenious  and  quite  satisfactory  sclieme  of  the  chemist 
to  get  over  this  difliculty  naturally  suggests  that  a  .similar 
method  might  be  used  to  'establish  a  sub.stantial,  workable, 
"life-size"  electron.  Fortunately  a  simple  relation  exists 
which  makes  this  quite  practical. 

It  is  known  from  Faraday's  law  tliat  an  atom  of  every 
element  requires  exactly  the  same  quantity  of  electricity  to 
oxidise  or  reduce  it  electrochemically  i>er  unit  change  of 
valence,  hence  the  gain  or  lo.ss  of  the  same  number  of  elec- 
trons, whatever  that  number  is.  For  the  chemist's  enlarged, 
practical  gram-atom,  it  is  known  definitely  that  this  quantity 
18  equal  to  96,494  coulombs  or  '2(3.80  amiK-re-hours,  which  is 
also  a  substantial,  ea,sily  measured  quantity,  and  like  the 
gram-atom  requires  no  straining  of  the  imagination  to  con- 
ceive it;  it  is,  in  fact,  a  very  large  amount  for  a  gram-atom 
to  carry  when  we  conceive  that  it  means  a  charge  whic'h 
could  cause  a  st-eady  flow'  of  nearly  '27  amperes  for  one  hour. 
This  constant  quantity  has  received  the  name  of  a  faraday 
and  is  now  beginning  to  be  referred  to  in  literature  by  that 
name. 

It  will  be  seen,  therefore,  that  if  the  constant  (the  imknown) 
quantity  of  electricity  which  is  gained  or  lost  when  one  real 
atom  is  oxidised  or  reduced  electrochemically,  be  multiplied 
by  the  same  (unknown)  number  that  the  real  atoms  have 
been  multiplied  by  to  make  the  practical  gram-atoms,  it  will 
be  equal  to  the  faraday.  Hence  this  definite  quantity  of 
electricity  (the  faraday)  is  obtained  quantitatively  in  exactly 
the  .same  way  from  the  minute,  unknown  quantities  of  elec- 
tricity, as  the  definite  quantity  of  matter  (the  gram-atom)  is 
obtained  from  the  minute,  unknown  quantity  of  matter  in  a 
real  atom,  thus  deducing  a  real,  definite,  .substantial  quan- 
tity from  the  realm  of  the  unknown  and  inconceivable.  Even 
another  unknown  quantity  is  eliminated  thereby,  namely,  the 
number  of  real  electrons  which  a  real  atom  gains  or  loses  in 
being  oxidised  or  reduced;  this  need  not  be  known  either  in 
establishing  these  substantia-1,  workable  units  in  this  way. 

The  faraday  may,  therefore,  quite  con.sistently  and  cor- 
rectly be  called  a  gram-afom-clcctron,  or  enlarged  electron,  or 
IX)pularly,  a  life-size  electron,  and  with  this  understanding 
this  enlarged  electron  can  be  rationally  and  correctly  used 
in  calculations  and  in  literature;  and  as  its  size  is  so  incon- 
ceivably larger  than* the" real  electron,  no  confusion  could  ever 
arise  in  the  intelligent  mind  as  to  w'hether  the  real  or  the 
enlarged-  electron  is  meant  if  the  latter  is  referred  to  more 
briefly  as  an  electron,  just  as  the  chemist  may,  and  often 
does,  refer  briefly  to  the  atom  when  he  really  means  the 
enlarged   gram-atom. 

Thus  it  is  quantitatively  correct  to  say  that  a  gram-atom  of 
hydrogen  (1.008  grams)  loses  one  enlarged  electron  (one  fara- 
day, or  26.8  ampere-hours)  on  being  reduced,  or  that  one 
gram-atom  of  iron  (.55.84  grams)  gains  three  enlarged  elec- 
trons (3  faradays  or  80.4  ampere-hours)  on  being  oxidised 
from  iron  to  the  ferric  state.  Each  of  the  -I-  and  —  signs 
often  placed  over  the  symbols  of  -atoms  showing  the  free 
charges  carried  after  di.s.sociation,  and  every  unit  of  valence. 
therefore,  represents  an  enlarged  electron  of  one  faraday  if 
the  symbol  represents  a  gram-atom.  Similarly,  each  -bond 
then  repre.sents  quantitatively  the  attraction  of  one  negative 
faraday  or  enlarged  electron  on  one  element  to  one  positive 
electron  on  the  other.  .  ' 

\\'hether  chemical  reduction  is  a  loss  of  negative  electrons. 
a.s  .stated  above,  or  a  gain,  is  perhaps  still  controversial,  and 
not  yet  proved  phy.sically;  whichever  it  is,  oxidation  is  the 
exact  reverse ;  this  does  not  affect  what  has  been  said  above 
about  the  quantity  of  the  enlarged  electron,  but  merely  the 
direction   of  its  flow. 


CORRESPONDENCE. 


Letters  received  hy  vs  after  5  p.m.  on  Tuesday  cannot  appear  imti 
tlie  following  iceeh.      Correspo/tdetit.^ .^liotdtl forward  their  communi- 
cations at  the  earliest  possible  moment,     Xo  letter  can  he  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


Induction  Methods  of  Fault  Localisation. 

Having'  read  with  interest  Mr.  H.  E.  Blake'3  article  in  your  issue 
of  June  15th  on  the  above  subject,  I  should  like  to  make  a  few 
remarks. 

With  a  medical  coil  on  a  high-resistance  fault  one  has  to  connect 
the  secondary  to  the  fiiulty  cable,  but  on  a  low-resiatance  fault,  or 
when  locating  the  position  of  a  buried  cable,  the  primary  connected 
up  instead  is  very  much  louder. 


A  clearer  sound  ia  obtained  With  a  condenser  shunted  acrO!<9  tin- 
telephone  receiver. 

1  find  that  orilin.ary  watch  tele)>lione  rei'eivers  are  quite  satis- 
factory if  the  search  coil  is  wound  to  get  niaxiniinu  sound  with  the 
receivers  you  intend  using.  A  good  method  in  winding  is  to  bring 
out  the  ends  of  tho  various  layers,  and  then  experiment  by  con- 
necting them  in  series  ur  parallel. 

You  should  be  able  to  hear  the  hum  (or  tap,  using  a  single-stroke 
arc-intei-rupter)  with  the  receivers  held  slightly  away  from  the 
ears.  I  think  a  search-coil  with  a  :i-ft.  base  is  most  suitable, 
not  so  cumbersome,  and  brings  the  location  of  the  fault  within  that 
length. 

I  have  made  a  coil  with  a  base  of  1  ft.  4  in.,  which  has  enabled 
me  to  mark  out  faults  within  that  length  ;  also,  it  is  handy  for 
using  on  cables  inside  draw-boxes  where  cables  are  laid  on  that 
system. 

W'hile  on  the  subject  of  fault  localisation,  I  would  like  to  mention 
that  in  this  district  we  now  and  again  have  cables  ilraw  a)iart  A 
to  1^  in.  at  joints  due  to  mining  subsidence.  I  have  wondered 
whether  it  would  hurt  a  good  cable  to  connect  tlie  secondary  of  a, 
petrol  engine  type  ignition  coil  to  one  end  of  the  open-circuited 
cable  and  earth  the  other  end,  thereby  obtaining  a  spark-gap  at  the 
drawn-out  joint. 

It  not  detrimental  to  the  cable,  would  it  l)e  feasible,  with  the  aid 
of  a  wireless  coherer,  detector,  or  other  instrument,  to  go  over  the 
surface  where  each  cable  joint  is  situated,  and  locate  tlie  sparkiug- 
gap  joint .' 

North  Staffs. 

Lniin,  Jiili/  •Jiid^  l',)17. 


Electru-CuUure. 

With  reference  to  your  lea*ling  article  in  last  week's  issue,  can 
any  reader  say  why  some  form  of  Armstrong's  machine  for  develop- 
ing frictional  electricity,  by  means  of  etUuent  steam,  should  not  l)e 
used  for  charging:  the   field   network  '     The  esca])ing  steam  woidd    ' 
not  be  objectionable  in  open  situations. 

Leslie  Miller. 

London.  E.O..  Jidy  -Ind.  l;il7. 


LEGAL 


The  Electric  Lighting  of  Chipi'INg  Wycombe. 

In  the  King's  Bench  Division  on  Tuesday  last,  before  Mr.  Justice 
Bailhache,  aji  action  was  brought  by  the  Wycombe  Borough 
Ele'ctric  Light  and  Power  Co.,  Ltd.,  to  recover  £1,290  under  an 
agreement  for  public  lighting  from  the  Mayor  and  Burgesses  of 
Chipping  Wycombe,  and  there  was  a  counterclaim. 

Counsel  for  the  plaintiffs,  Mr.  E.  Pollock,  K.C.,  and  Mr.  C.  E. 
Dunlop  ;  for  the  defendants,  Mr.  J.  B.  Matthews  and  Mr.  A.  E. 
Hughes. 

Mr.  Pollock,  K.C.  in  Laying  the  plaintiffs' case  before  the  Court, 
said  they  claimed  £1,290  under  an  agreement,  dated  October  3rd. 
1911,  for  electric  current  for,  and  maintenance  and  repair,  and 
renewal  and  cleaning  of.  electric  lamps  used  in  the  street  lighting- 
of  the  Borough  of  Chipping  Wycombe.  There  were  due  four 
quarters'  instalments,  the  amounts  being  £332  10s.  each,  and  the 
plaintiffs  further  claimed  interest  at  the  rate  of  £4  per  cent,  per 
annum  from  the  date  of  the  writ  to  judgment. 

The  defendant  Corporation  denied  that  £1,290.  or  any  part  of 
that  sum.  was  due  to  the  plaintiffs  under  the  agreement,  by  which 
it  was  provided  that  payment  should  only  be  made  in  respect  of 
each  lamp  lighted,  at  the  rate  of  £13  per  annum  for  each  arc  lamp, 
and  £3  per  annum  for  each  wire  lamp.  The  number  of  lamps 
lighted  during  the  period  referred  to  in  1916,  and  the  times  when 
they  were  so  lighted,  and  the  amounts  payable,  were  stated,  the 
total  being  £86  1.5s.  2d.  It  was  provided  in  the  agreement  that  it 
the  lamps  should  not  be  lighted  the  defendants  should  be  at  liberty 
to  deduct  from  any  payment  3s.  per  night  for  each  arc  lamp,  and 
8d.  per  night  for  each  wire  or  other  lamp.  The  number  and  des- 
cription of  lamps  which  remained  unlighted  during  1916  were 
stated,  and  the  defendant  Corporation  claimed  to  be  entitled  to 
deduct  from  the  payments  to  the  plaintiffs,  under  the  agreement. 
a  sum  in  excess  of  the  £1.290  mentioned  in  the  statement  of  claim, 
and  plea<:ied  that  the  statement  of  claim  did  not  disclose  any  cause  of 
action.  It  was  an  implied  term  of  the  agreement  that  the  plain- 
tiffs should  only  receive  remuneration  in  respect  of  each  lamp 
actually  lighted.  The  non-lighting  was  due  to  the  Defence  of 
the  Realm  Act.  by  which  lighting  was  maiie  impossible,  and  the 
defendants  were  thereby  discharged  from  their  obligations,  and 
the  provisions  had  thereby  become  unenforceable  by  the  plaintiff's 
as  against  the  defendants. 

Mr.  Pollock  then  dealt  with  the  legal  aspects,  especially 
mentioning  the  Leiston  case  in  support  of  the  plaintiffs'  claim,  and 
said  they  were  entitled  to  recover  the  full  amount. 

Mr.  Matthews,  for  the  defendant  Corporation,  dealt  seriatim  ■ 
with  the  provisions  in  the  agreement,  and  said  that  there  was  no 
obligation  on  the  part  of  the  defendants  to  pay  anything  except 
in  respect  of  each  lamp  lighted  ;  therefore,  nothing  could  turn  on 
the  penalty  clause.  The  contract  was  not  to  be  regarded  as  having 
been  frustrated  by  the  conditions  which  had  arisen.  The  defen- 
dants treated  the  contract  iis  being  still  in  force,  and  under  it  he 
submitted  that  they  were  liable  only  for  the  lamps  lighted,  and 


10 


THE    ELECTRICAL    REVIEW. 


[Vol.  81,    No.  2,0(17,  July  0,  1917. 


that,  they  were  lejjall.y  in  a  position  to  deduot  fori  those  lamps 
which  had  been  unlig:ht«d. 

Mr.  Justice  Bailhache.  in  sriring  judfrment.  said  the  case 
would  hare  been  interestinij  but  for  the  fact  that  a  somewhat 
similar  case  had  been  before  the  Court  of  Appeal — he  referred  to 
the  action  brought  against  the  Leistou  Urban  District  Council  by 
the  Leiston  Gas  Co.  There  was  not  much  to  distinguish  between 
the  two  cases.  Reading  the  Wycombe  "  penalty  clause  "  in  con- 
nection with  Clause  7  and  the  end  of  Clause  3,  he  was  satisfied  that 
the  words  "  from  any  cause  whatever  "'  wen'.,  in  fact,  limited  to 
causes  over  which  the  electric  lighting  company  had  control  ; 
limited,  in  fact,  to  cases  of  default  or  neglect  on  the  part  of  that 
company.  There  was  no  distinction  in  that  respect  from  the 
Leiston  penalty  clause.  In  the  Leiston  case  the  decision  of  the 
Court  of  Appeal  w;us  nia«le  clear,  and  it  was  binding  on  him.  He, 
therefore,  must  give  judgment  for  the  plaintiffs  for  the  full  amount 
claimed,  with  costs. 

Ml!.  Matthews  asked  for  a  stay  of  execution,  on  payment  of 
costs  into  Court. 

Mk.  Pollock  said  that  if  thfe  defendants  would  agree  to  pay 
interest  on  the  money  he  would  consent  to  a  stay  of  execution. 

Ml!.  Justice  Bailhache  :  Very  well ;  then  there  will  be  judg- 
ment for  the  plaintiffs  for  ,<;  1,2!IU,  with  interest  from  the  date  of 
the  issue  of  the  writ. 


Lighting  Restriction  Order. 

The  Stalybridge,  Hyde,  Mossiey,  and  Dukinfield  Tramways  and 
Electricity  Board  were  fined  40r.  by  the  iStalybridge  Magistrates, 
on  Monday,  for  failing  to  shade  or  reduce  the  lights  at  the  generat- 
ing station  on  June  I'.lth.  It  was  stated  that  the  Board  had 
obtained  an  exemption  under  the  Lighting  Restriction  Order  on 
complying  with  the  condition  that  a  responsible  person  was  in 
constant  attendance  to  answer  telephone  calls  within  15  seconds. 
On  June  lUth  the  defendants  failed  to  respond  to  a  call  made  for 
the  purpose  of  receiving  a  test  message  issued  by  the  Field-Marshal 
Commanding-in-Chief  Home  Forces  (Lord  French).  The  defence 
was  that  there  was  something  wrong  with  the  relay  connected  with 
he  telephone  system. 


WAR     ITEMS. 


Shipping  .\fter  the  War. — With  reference  to  arrange- 
ments that  were  recently  living  entered  into  in  certain  cases 
for  the  cliarter.of  British  vessels  for  use  after  the  war,  the 
Ministry  of  Shipping  has  announced  that  it  thinks  it  desir- 
ahle  to  warn  all  concerned  that  they  can  have  no  a.ssurance 
that  national  reijuirenieiits  will  admit  of  effect  being  given'to 
such  ariangementi  when  the  time  comes. 

Carbon  Imports  Prohibited. — .\  Proclamation  dated  June 
•i.Sth  prohibits  the  importation  of  the  following  into  the 
I  nit<'d  lYingdom,  .sa\<'  tlioNc  imported  under  Board  of  Trade 
licence  :  — 

Carbons  for  arc  laniiis;  carlions  for  .searchlights;  cartridges 
of  all  kinds  and  parts  thereof;  electric  dry  cells  and  carhoiis 
tlierefor. 

South  African  linj^ineers'  Corps.— Mr.  Mason,  chief 
mechamciil  and  elr'ctriciil  assistant  engineer  <if  the  Rand 
Water  Board,  who  has  schmi  s<'rvice  in  (lerman  Bast  .\frica, 
lias  been  appointed  to  the  command  of  a  Misc<;llaneous  Trades 
Corjis  for  Euiope,  The  strength  of  the  corps  is  &2.  and  the 
age  limit  o'2  years.     The   corijs  will  consist   of  boiler-makers. 


fitters,  trimmer.'^ 
like. 


pipe-(itters,  carpenters,  platelayers,   and  the 


Excess  Profits. — In  \br  House  of  Conimons,  .Sir  Fr;mcis 
Lowe  asked  the  Chancellor  <if  the  Exchequer  whether  in 
coinputing  the  exc-ess  profits  tax  he  woidd  rec<igiiise  the  claims 
of  tlio.se  who  had  .sunk  capital  in  dcvi'loping  industries  to 
have  the  amount  .so  ex|H'nded  by  them  added  to  their  other 
capital  exi)enditure  in  estimating  their  pre-war  standard  of 
profits.— Mr.  Bonar  Law  replied:  In  computing  capital  for 
the  iuirpf)ses  of  the  excess  profits  duty  account  is  taken  under 
existing  law  it!  proprietors'  capital  employed  in  the  business. 
.\  return  on  unreiimnerative  capital  invested  during  the  stan- 
dard years  is  also  provided  for  by  section  -11  (■!)  of  the  Finance 
(No.  '2)  .Vet.  1!I1.5. — Fiii/iiuiiil   Timrx. 

American   Comment  on  the   Risinff    Cost   of  iMaterials. — 

Tlie  Elrit rical  .l(;e.  of  New  York,  coiniiients  editorially  on  the 
situation  in  its  June  issue  thus :—"  Those  of  us  who  eat 
to  live  know  only  tfio  well  l.ow  the  coat  of  foodstuffs  is  climb- 
ing. Even  flog  biscuit  is  .soaring,  and  that  despite  the  fact 
that  virtually  no  demand  for  it  comes  from  dogs.  The  old 
economic  axiom  of  supply  land  demand  seems  to  play  fast 
and  loose  when  there's  a  war  on.  The  supplies  appear 
though    to  come  .'dong   somehow    whenever  a    dollar   is   fi.shed 

.out  of  a  iKxket   tlint  fori ly  held   hut  W  cents.     If  anyone 

doubts  the  truth  (if  this  staU-iiient  let  him  ask  the  manager 
of  any  (lublic  utility,  say  the  manager  of  a  [Kiwer  plant  or 
an  electric  lailway.  He  will  tell  you  how  much  the  cost 
of  labour,  coal,  oil,  cotton  waste  and  repair  parts  has  gone 
up  since  Oeriiiany  started  out  to  .sit  in  the  sun.  The  railway 
man  .says  it  takes  about  two  fares  to  buy  what  roiild  be  hail 
for  one  fare  in  antebelliini  days.      He  can  Ket  the  stufT,   but 


he  must  have  more  fares.  Judging  from  our  own  experience 
with  dog  biscuit  and  other  things,  we  guess  the  railway  man 
is  right. .  He  wants  more  revenue  from  his  property  to  help 
him  pay  his  mounting  bills,  so  he  has  asked  the  public  ser- 
vice commission  hereabouts  to  let  him  tack  on  a  charge  of  a 
couple  of  cents  for  transfers.  If  he  wins  the  commission  over 
to  his  side,  the  people  will  stop  transferring  and  take  to  walk- 
ing; if  he  doesn't  win,  his  railway  is  headed  for  bankruptcy. 
In  ('ither  event,  his  lot  is  not  an  enviable  one." 

Bad  TinTe=keeping. — Tire  Ministry  of  Munitions  is  put- 
ting into  elTcc't  tile  jirovision  made  in  the  Schedule  of  Pro- 
tected Occupations,  M.M.  130,  for  withdrawing  protection 
from  recruitment  on  account  of  bad  time-keeping  from  men 
engaged  on  Admiralty,  War  Office,  or  munitions  work.  The 
following  procedure  is  being  adopted  :  — 

1.  Allegnttons  of  bad  timi--ki'Opin|^  will  in  tlie  first  instance  be  invesligatcil 
on  the  spot  by  the  Local  Representative  of  the  Admiralty  or  the  Ministry  of 
Munitions.  If  hu  considers  that  the  case  is  a  serious'  one,  he  will  send  a 
report  on  it  to  the  Admiralty  or  to  the  Ministry  ol  Munitions,  as  the  case 
may  be,  who,  if  they  consider  that  further  action  should  b,-  taken,  will  refer 
the  case  to  the  Local  Enlistments  Complaints  Commiltei-  for  the  Division  in 
which  the  man  is  employed  in  order  that  Ihey  may  report  upon  it.  The 
(_"oniniitlce  will  be  instructed  in  all  cases  to  hear  the  man  personally  before 
making  their  report,  and,  if  he  wishes  it,  to  hear  also  the  I>ranch  Secretary 
or  other  representative  of  his  Trade  Union.  They  will  also  communicate 
with  the  employer  if  he  makes  representations  to  them,  or  if  they  consider  it 
tlesirable.  On  receiving  the  report  from  the  Committee,  the  Admiralty,  or 
Ministry  of  Munitions,  as  the  case  may  be,  will  decide  whether  the  case  is 
sufficientlv  serious  to  warrant  the  withdrawal  of  protection  under  the 
Sch.'dule.' 

2.  Siikness  or  other  reasonable  cause  will  be  taken  into  account  in  decid- 
'infl   whfihrr   the   case    is   one   where    protection   should    he    withdrawn. 

3.  In  Ihc  case  of  men  employed  in  controlled  establishments,  the  question 
i>f  the  withdrawal  of  proleclion  for  bad  time-keeping  .will  not  ordinarily  be 
considered  unless  the  man  concerned  has  been  previously  convicted  of  bad 
time-k<'eping  by  a   Munitions  Tribunal   and  has  subsequently  failed   to   improve. 

4.  The  prtK'edure  set  out  above  will  apply  to  men  in  non-controlled  as  well 
;is  controlled  firms:-  but  in  the  case  of  non-controlled  firms,  the  preliinin.iry 
of    prosfiution    before  a    tribunal    will    not    be   practicable. 

Exemption  Applications. — Dover  Tribunal  has  granted 
four  months'  exemption  to  G.  P.  Howard  (34,  01),  a  fitter 
in  the  Corporation  tramway  department. 

At  Aldershot,  Mr.  Ver'lue.  electrical  engineer,  appealed  for 
W.  G.  Hubbard  (30,  C'2),  mechanic,  who,  he  contended,,  was 
doing  better  service  in  his  present  employment  than  he  would 
be  as  a  soldier.  The  ap{>eal  was  dismissed  on  the  under- 
standing that  the  Military  would  use  the  man  as  a  substitute. 

At  Gillinghain  (Kent),  Mr.  A.  D.  Chahners,  borough  elec- 
trical engineer,  appealed  for  W.  A.  Macdonald  Pa  ton  (19), 
electrical  engineer,  and  said  that  he  had  done  all  he  could 
to  replace  him.    Exemption  pending  substitution  was  granted. 

On  a  Military  appeal,  exemption  to  November  1st,  allowed 
by  Gloucester  Rural  Tribunal  to  the  electrical  engineer  at  a 
local  private  a.sylum,  has  been  reduced  to  July  lotH,  and  made 
final. 

At  Gloucester,  the  Military  appetiled  against  conditional 
exemption  granted  to  two  motormen  (3()  and  .34,  Class  C  2) 
on  the  Corporation  tramways,  on  the  ground  that  they  were 
engaged  in  one  of  the  i)nblic  .services  ificluded  in  the  list 
of  certified  occupations.  The  general  manager  (Mr.  F.  H. 
Corson)  .said  that  they  had  cut  down  the  .services  to  the  lowest 
con.si.stent  with  public  requirements.  The  appeals  were 
allowed,  and  the  calling-up  notice  was  fixed  for  July  31st. 

The  Central  Api»eal  Court  has  dismissed  an  appeal  in  res- 
pect of  Mr.  ]j.  Marshall,  manager  of  the  Taunton  Ti'nmway 
Co..  Ltd. 

I^eyton  Tribimal  have  allowed  a  Military  appeal  against 
exemption  held  by  T.  D.  Linder  (27),  fitter  and  turner  with 
the  Hart  Accumulator  Co. 

The  Isle  of  Thanet  Tramway  c(-  Lighting  Co.  appealed,  at 
Broadstairs,  for  four  men  engaged  on  the  tramways.  The 
manager  (Mr.  li'orde)  .said  that  the  men  concerned  were  in- 
dispensable to  the  proper  working  of  the  undertaking,  which 
was  decidedly  one  of  public  utility.  He  had  relea.scd  other 
men  passed  for  general  service,  though  they  had  been  granted 
conditional  exemption,  and  he  was  quite  prepared  to  release 
tlies<<  men  if  satisfiictory  substitutes  could  be  provided,  but 
it  was  no  good  sending  him  a  ilraper  oi''  a  tailor.  At  the 
beginning  of  the  substitution  scheme  they  sent  him  a  uuin 
who,  he  shoiilil  think,  had  never  bi^en  inside  an  engineering 
.shop.     Conditional  exemption    was   grant<'d  in  each   case. 

On  a  review,  Folkestone  Tribunal  has  renewed  conditional 
exemption  held  by  F.  J.  Robinson  (34,  Class  CI),  electrician 
at  the   Pavilion    Hotel. 

At  Folkestone,  the  Electric  Tight  Co.  ajiplicd'  for  two 
months'  exemption  for  W.  V.  Baker,  met<^r  reader  and 
account  collector,  to  enable  a  substitute  to  be  trained.  The 
reipie.st  was  granted.  v,  ■ 

At  Tiincoln.  exemption  was  claimed  by  Mr.  Gregory,  elec- 
trician, for  his  wireman.  placed,  after  rejection,  in  Class  B  2. 
He  Siiiil  that  he  had  in  hand  an  important  contract  under 
licence  from  the  Ministry  of  Munitions.  Three  months  were 
conVeded. 

.\t  .Maidstone,  tliree  months'  exemption  has  been  allowed 
to  Mr.  W.  T.  Lambert  (.'iOl.  manager  of  the  Corporation 
tramways,  and  M.  Hayes  and  C.  Hudson,  coal  unloaders  at 
the  Corporation    <>Ic(tricity    works. 

At  Rvde.  exemption  was  claimed  by  P.  G.  Churchill  (Q^i. 
Class  A\,  stoker  at  the  works  of  the  Isle  of  Wight  Electric 
Light  Co.  It  transpired  that  Churchill  liad  been  reiected 
from  hoth  the  .\rmv  and  Navy,  and  the  company  engaged  him 
in  consequence.     Exemption    until   .lamiary   1st  was  granted. 

A  Military  appeal  was  made  at  Ryde  (Isle  of  Wight)  against 
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t'xfinption  held  by  F.  A.  Whitf.  (2t'i,  Class  A),  electrical  fitter 
with  tlic  Isle  of  \Vight  Electric  Lif,'lit  Co.  It  was  iirfjed  that 
\Vliit<'  was  in  a  reserved  occupation,  hut  the  Military  Repre- 
sentative contended  that  there  was  no  restMvatiou  at  all.  It 
transpired  that  by  a  new  regulation  anyone  at  a  generatint; 
station  wa.*!  exempt,  and  the  Tribunal  decided  that  \Vhit<' 
was  in  a  re.served  occupation,  and  conliruied  their  previous 
decision. 

.\t  Burnley  Tiibunal,  Mr.  Mozley.  tramways  manager,  ap- 
[x^aled  for  the  s<'nior  conductor  and  i-hecker,  aged  39  and 
marrii'd.  pasu'd  0  "2.  The  Town  Clerk  stated  that  such  men 
were  not  now  certified.  Mr.  Parker  (Military  Representa- 
tive) had  no  objection  to  a  temiX)rary  .short  exemption.  Mr. 
Mo/ley  asked  if  they  could  Ih'  allowed  to  retain  the  man 
until  the  busy  sca.son  was  over.  Me  was  given  to  September 
;«lth    (oi>en). 

.\t  South wark,  Coun.  T.  E.  Hewitt,  who  is  a  member  of 
the  Trilimial,  and  carries  on  business  as  an  electrical  engineer 
in  the  borough,  applied  for  the  further  exemjition  of  tlire*' 
metal  workers,  lis,  '27,  and  'i^i  years  old  rcsivctively,  all  pas.s<^d 
for  general  service.  He  stated  that  before  the  war  he  em- 
ployed 17  men,  but  had  now  oidy  these  three  men  left.  They 
were  engaged  on  making  metal  parts  for  the  R..\.O.D., 
whilst  the  Minister  of  Munitions  had  taken  over  certain  .pre- 
mises in  South  Wales,  and  had  called  upon  him  to  light  them 
up  at  once.  He  was  also  engaged  on  installing  the  electrii' 
light  at  Red  Cross  Hospitals.  If  he  could  get  men  to  take 
the  places  of  these  employes  he  shoulil  be  glad  to  relea.se  them, 
but  they  were  engaged  on  work  of  extreme  national  import- 
ance, and  they  were  Ijehind  with  their  deliveries.  They  were 
granted   a  mouth's  exemption  each. 


LOW-TEMPERATURE     ELECTRO-THERMAL 
PROCESSES. 


A  PAPER  read  by  Mr.  C.  F.  Hirshfeld,  chief  of  the  Research 
Department  of  the  Detroit  Edison  Co.,  before  the  American  Electro- 
Chemical  Society,  was  recently  reported  in  MetaUin-gifitl  nnJ 
Chemifnl  Enijineeriiiij.  The  author  said  that,  in  a  general  sense, 
the  electric  furnace  could  not  be  considered  a  commercial  com- 
petitor of  furnaces  heated  by  combustion.  The  use  of  the  electric 
furnace  must  make  possible  the  attainment  of  something  unattain- 
able by  combustion  methods,  or  else  there  was  no  possibility  of  its 
being  used  in  place  of  the  older  type  excepting,  possibly,  under 
very  unusual  conditions  as  to  the  relative  costs  of  fuel  and  electrical 
energy. 

There  were  certain  low-terajjerature  processes  which,  under 
certain  circumstances,  could  be  conducted  to  better  commercial 
advantage  by  means  of  electric  heating  than  was  possible  by  means 
of  combustion  heating.  The  term  "  low  temperature  "  might  be 
taken  as  referring  to  temperatures  below  about  290'  C.  (554*  F. ). 
Such  temperatures  were  below  practically  all  commercial  metal- 
melting  temperatures,  but  were  common  in  numerous  baking  and 
drying  operations,  which  formed  a  surprisingly  large  part  of 
industrial  processes. 

During  the  past  few  years  the  use  of  electric  heating  for  such 
temperatures  had  been  adopted  in  cases  calling  for  the  installation 
of  equipments  with  capacities  ranging  from  several  hundred  to 
several  thousand  kilowatts. 

The  best  example  of  the  extensive  adoption  of  electri,  heating 
for  low-temperature  work  was  furnished  by  the  electric  japanning 
equipment  installed  during  the  past  few  years.  The  word  japan 
was  used  as  a  sort  of  collective  title  for  a  number  of  p.aint-like 
materials  intended  to  be  baked  at  various  temperatures  between 
\m°  C.  (212'  F.)  and  260°  C.  (bOO*  F.)  for  decorative  or  protective 
coatings  on  metal  objects. 

When  electric  baking  of  japan  was  first  considered  a  few  years 
ago,  it  was  found  that  practically  all  japanning  practice  was  of 
an  empirical  character.  Makers  of  japans  practically  all  agreed 
upon  certain  rules  and  regulations,  but  there  was  a  large  mass  of 
8  )-called  trade  secrets  which  were,  partly  or  wholly,  mutually  con- 
tradictory ;  operators  were  hired  on  the  basis  of  a  self -advertised 
collection  of  rules  of  thumb,  combined  with  imaginary  charms  of 
various  sorts  for  ensuring  excellent  results.  The  executive  respon- 
sible for  factory  production  were  entirely  at  the  mercy  sof  these 
self-styled  experts.  It  was  not  surprising  that,  under  such  con- 
ditions, the  japanning  room  should  have  been  a  source  of  constant 
worry.  In  many  establishments  an  average  rejection  of  as  much 
as  10  per  cent,  of  the  finished  work  was  regarded  as  a  characteristic 
of  japanning  processes,  and  was  taken  as  a  matter  of  course.  The 
methods  in  vogue  made  it  so  impossible  to  control  the  essential 
variables  that  little  opportunity  existed  for  studying  in  the  field 
the  effects  produced  by  giving  them  different  values. 

The  application  of  electric  heating  to  this  art  served  the  very 
useful  purpose  of  making  it  possible  to  control  accurately  some  of 
the  variables,  and  the  combination  of  electric  heating  with  the 
continuous  methods  which  were  introduced  with  it  made  this  con- 
trol more  extensive  and  automatic.  With  the  combination  of 
electric  heating  and  continuous  types  of  oven  as  now  built,  it  was 
possible  to  control  accurately  and  automatically  all  of  the  variables. 
Therefore,  if  one  piece  of  work  was  satisfactory  all  must  be  satis- 
factory, if  they  came  to  the  japanning  room  in  the  same  state  of 
preparation  and  if  they  had  the  same  characteristics  as  to  quality 
of  material,  contour,  distribution  of  mass.  kc. 

Much  of  the  credit    for   the    control   attainable  with  electric 


heating  must  be  given  to  the  mobility  of  electric  heating  units. 
They  could  be  shifted  about  with  great  ease  until  that  particular 
arrangement  which  gave  the  best  temperature  distribution  and  best 
temperature  graiiient  waa  discovered.  After  they  were  once  located 
in  such  |)08itions,  the  results  attained  were  indejKjndent  of  all  of 
the  variable  characteristica  of  combustion  processes.  Their  per- 
f.irniance  must  tie  the  same  not  only  day  after  day,  but  even  year 
after  year. 

The  ease  and  certainty  with  which  electric  h(;ating  units  could 
be  controlled  automatically  must  also  be  given  its  full  share  of 
credit.  The  human  factor,  with  all  of  its  inherent  tendency 
toward  forgetfulneas  and  toward  variation  from  lime  to  time,  wan 
absolutely  eliminated  by  this  method. 

Since  the  introduction  of  continuous  electrical  metho<ls  it  had 
l)een  possililc  to  make  semi-scientific  investigations  in  the  industrial 
field,  and  several  notabli'  pieces  of  work  ha<l  l)een  done  along  these 
lines.  As  a  result  of  one  such  investigation,  the  japanning  in  one 
large  plant  hiul  been  reduced  to  what  was  practically  an  absolute 
ba.sis.  In  this  case  practically  everything  was  controlled  auto- 
matically, and  one  individual  located  in  front  of  an  instrument 
board  some  distance  from  the  ovens  and  out  of  sight  of  all 
operations  had  general  siipervision  of  the  entire  process,  and  was 
responsible  for  results. 

At  the  time  when  electrification  started  it  was  customary  to  bake 
japan  in  direct-fired  gas  ovens,  in  most  plants.  In  these  ovens  gas 
was  burned  within  the  space  in  which  the  work  was  enclosed,  and 
the  products  of  combustion  baked  the  work  during  the  entire 
process.  It  was  found  to  be  particularly  difficult  to  be  sure  of 
obtaining  a  high  gloss,  and  the  weathering  qualities  of  work  miuie 
under  what  were  supposed  to  be  exactly  similar  conditions  were 
remarkably  diverse. 

Photomicrographs  showing  typical  structures  resulting  frcun 
baking  japan  were  given  in  the  paper.  It  was  shown  that  fioiu 
baking  japan  slowly  in  a  direct-fired  gas  oven  the  formation  of 
small  craters  resulted,  which  seemed  to  be  typical  of  all  baking 
methods  in  which  the  heating  was  done  by  means  of  hot  gasea 
bathing  the  work. 

On  the  other  hand,  photomicrographs  of  work  done  in  electric 
japanning  ovens  under  otherwise  identical  connections,  show  that 
the  electrically-baked  piece  had  smaller  and  more  evenly  dis- 
tributed craters,  and  that,  the  surface  wa-s  more  perfect.  The 
baking  of  the  coats  in  the  gas  oven  consumed  a  total  of  .■>i  hours, 
whUe  the  three  corresponding  coats  were  baked  electrically  in 
2  hours  and  40  minutes.  Insjxiction  of  pieces  baked  in  direct-fired 
gas  ovens,  and  similar  pieces  baked  in  electrically-heated  ovens, 
always  showed  that  the  electrically-baked  material  had  a  higher 
and  more  perfect  gloss  or  finish. 

Practically  all  heat  transferred  to  the  work  in  a  direct-fired  gas 
oven  was  carried  to  it  by  convection.  In  an  electrically-heated 
oven  at  least  part  of  the  heat  was  brought  to  the  work  in  the  same 
way  ;  the  rest  of  the  heat  was  transferred  by  radiation  from  the 
heaters,  and  it  seemed  probable  that  the  action  of  the  heat  received 
in  this  way  was  different  from  that  received  by  convection.  'It  was 
at  least  probable  that  radiant  energy  penetrated  the  japan  coat  to 
a  considerable  depth  before  lieing  entirely  absorted  and  converted 
into  heat,  and  this  caused  more  rapid  setting  of  the  inner  portions 
of  that  coat. 

If  the  craters  were  due  to  the  causes  assumed  above,  if  should  be 
possible  to  eliminate  them  entirely  by  baking  the  japan  from  the 
inside  out.  This  could  be  done  electrically  by  heating  the  metal 
itself,  either  by  the  direct  passage  of  current  or  by  induced  eddy 
currents. 

Certain  experiments  were  conducted  on  a  small  scale,  and 
inspection  showed  the  sample  baked  by  convection  heating  to  have 
the  poorest  surface,  while  that  baked  by  internal  heating  very 
obviously  had  the  highest  gloss  and  most  perfect  surface.  Baking 
by  internal  heating  was  essentially  an  electrical  method,  far 
removed  in  every  way  from  methods  previously  in  use.  With  this 
method  a  maximum  metal  temperature  of  the  order  of  170"  C. 
(338  F.)  and  a  bake  of  15  minutes  were  perfectly  capable  of  giving 
better  results  than  could  be  obtained  with  external  electric  heating 
with  l.'i-minute  bake  and  a  maximum  temperature  of  230°  0. 
(446°  F.").  It  seemed  probable  that  one  coat  baked  in  this  way 
would  prove  the  equal  of  two  or  three  baked  by  the  older  methods. 
The  effect  of  all  this  upon  energy  charges  for  a  given  weight  of 
metal  baked  was  obvious. 

An  equally  promising  field  existed  in  foundry  core  rooms.  The 
bakinjr  of  foundry  cores  was  a  most  haphazard  process  in  the 
majority  of  foundries.  Preliminary  experiments  conducted  for  the 
purpose  of  discovering  whether  the  essential  properties  of  cores 
varied  as  greatly  as  their  colours  gave  astounding  results. 

There  were  now  in  operation  several  electrically-heated  core- 
baking  ovens,  and  their  users  all  appeared  highly  enthusiastic  over 
the  results  attained. 

There  were  numerous  other  low-temperature  baking  processes, 
and  the  majority  were  in  the  same  undeveloped  state  as  the  two 
cited  above.  One  very  important  field  in  which  little  had  been  done 
was  the  baking  of  foodstuffs,  such  as  bread  and  other  cereal 
products.  Electric  heating  had  been  applied  to  the  baking  of  such 
materials  in  several  cases  with  very  gratifying  results,  improving 
both  the  appearance  and  quality  of  the  product. 

The  introduction  of  electrical  methods  for  such  purposes  as 
enumerated  above  should  be  of  particular  interest  to  the  chemist, 
because  it  made  it  possible  to  reproduce  on  an  industrial  scale  a 
sequence  of  operations  and  conditions  which  had  been  worked  out 
fan  a  small  scale  in  the  laboratory  ;  it  made  it  possible  to  control 
industrial  production  to  the  same  extent  that  laboratory  investiga- 
tions were  controllable,  and  thus  opened  to  the  chemist  in  the 
industrial  field  a  tremendous  opportunity  for  improvement  of 
product  and  increased  production. 
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Prof.  HirshfeW's  paper  elicited  a  lou^'  and  animated  discu.ssiou.l 
In  his  final  reply.  Prof.  Hirshfeld  emphasised  that  £he  cost  of 
ener;;'}-  \va.s  by  no  means  necessarily  the  vital  point.  Ten  years 
ayo  japanning-  was  done  by  coal  and  coke  firing-.  The  change  to 
jjas  heatimr  involved  an  enersfy  differential  of  18  to  1,  but  the 
hig-her  cost  of  the  gas  was  considered  of  minor  importance.  Why 
not  now  changre  to  electric  heating,  -ndiere  the  diilerential  was  so 
many  times  smaller  than  in  the  former  case  .' 


BUSINESS   NOTES. 


Book  Notices. — Srholi'ifs  Mtiii,i..l:i( .v;\w\\was,  sus]iondeil 

at  the  outbreak  of  the  war,  is  now  being  re-issued.  The  June 
number  is  largely  devoted  to  the  question  of  efficiency,  which  is 
being  closely  studied  by  industrial  and  labour  leaders.  Efficiency 
in  the  boiler  house,  where  perhaps  the  g-ieatest  economies  can  be 
effectetl,  is  the  main  feature  of  the  issuG,  which  can  be-  obtained 
from  Jtessrs,  Scholey  *:  Co.,  Ltd.,  price  2d. 

Vol.  XII  of  the.  I'l-oomliNi/ii  ot  the  Rii'vby  Engineering  Society 
for  the  session  liU-l-l,')  has  recently  been  issued,  the  delay  being 
due  to  the  war.  It  contains  papers  on  "  Mo.lern  Electric  Lighting," 
by  H.  C.  Wheat ;  "  Modern  Condensing  Plant  Systems,"  by  T.  R. 
Houston  ;  and  "  Deep  Well  Boring,"  by  —  Sahl  ;  as  well  as  a  list 
of  members  and  other  domestic  information. 

We  have  received  a  cojiy  of  No.  7  of  l/ii.ixiii,  an  illustrated 
ma^razine  of  Anglo-Russian  trade,  published  by  Messrs.  R.  Martens 
and  Co.,  Ltd.  (.Development  Deiiartment),  lt!i,  Leadenhall  Street, 
E.C.  ;h. 

The  Centrul  for  June  contains  articles  on  "  A  New  Form  of 
X-ray  Localiser."  by  F.  F.  Renwick  ;  "  The  Human  Element  in 
Industry,"  by  "■  Works  Manager "  :  "  With  a  Field  Company  in 
Picardy,"  by  R.O.B.  ;  and,'"  Arthur's  Pass  Tunnel.  N.Z.."  by  E.  L. 
Cosset;  as  well  as  numerous  "Old  Student  Notes"  and  additions 
to  the  Roll  of  Honour. 

The  second  issue  of  the  J)/,  nrnl  ('.  Ajijircntices'  JI<iijii:iiie  has 
come  to  hand,  rejoicing  in  the  success  of  its  predecessor.  It  con- 
tains many  interesting  articles  and  humorous,  technical,  and 
personal  items. 

Trade  Announcements.— Messrs.  Veritys.  Ltd..  licavu 

taken  new  offices  in  Birmingham  at  Phtcnix  Chambers,  Colmore 
Row.     Telephone  number  unaltered  :  "Central  12." 

Mr.  H.  G.  CitCSE  announces  that  he  is  continuing  the  business 
of  his  late  father,  Mr.  Cru.se,  electrician,  of  37,  New  Road,  Lewea 
(Sussex). 

Swedish  Trade  in  Canada.— According  to  a  report  from 

the  Imjierial  Trade  Correspondent  at  Toronto,  quoted  in  the  Board 
of  Traile  Journal,  a  Swedish  Association  of  Canada  (.Svenska  For- 
bundet  i  Canada")  has  been  estaljlished.  with  offices  in  Montreal,  for 
the  purpose  of  bringing  Swedish  nationals  in  Canada  into  closer 
communication  with  each  other  for  mutual  benefit,  and  for 
furthering  intercourse  between  Canada  and  Sweden.  It  is  anti- 
cipated that  for  the  present  the  activities  of  the  Association  will 
be  largely  confined  to  preparations  for  closer  relations  after  the 
war. 

Catalogues    and    Lists. — Messrs.   E.   Bennis   &  Co.' 

Ltd.,  28,  Victoria  Street,  London,  S.W.  1. — New  catalogue  (28  pp.)' 
admirably  illustrate<l  with  half-tones  and  line  drawings,  dealing 
with  their  boiler-house  elevators.  A  general  description  of  their 
gravity  bucket  elevators  is  followed  by  some  notes  on  the  economy 
of  small  elevators,  and  on  their  self-starting  and  self-stoppinir 
device.  Brief  .accounts  are  then  given  of  plants  installed  by  them' 
for  a  number  of  well-known  mills.  Copies  of  the  catalogue  will 
be  forwarded  on  ajiplication. 

Mn.  G.  WrTHKicn,  of  Oswaldestre  House.  Norfolk  Street, 
London.  W.C.  2,  sends  us  a  lU-page  booklet  containing  illustrations 
of  a  number  of  the  principal  specialities  of  the  Oerlikon  Co.,  also 
interior  and  exterior  views  of  the  company's  works  in  Sn'it'/.erland. 

BliiriSH  INSUI.ATKD  AND  IlKLSISV  CABLES.  LTD.,  PreSCOt, — 
Twelve-piige  illustrated  catalogue  of  the  "Prescot"  wiring  system. 
The  system  and  its  component  i)arts  are  described,  and  prices  are 
talinlated  for  twin  house  wire,  joint-boxes,  bases,  and  distribution 
boxes. 

Makers  of  all  classes  of  electrical  material  are  requested  to  send 
their  catalogues  to  TllE  B.E.  Co.  (of  London  and  Birming^ham). 
Ltd..  110,  Mansion  House  Chamlxirs,  E.C.  4,  for  transmission  to 
the  firm's  agent  in  Paris. 

Change  of  Name.— ilu.  W.  A.   S(,()tt  (iLssrs.  AV.  A. 

Schult/.  A:  Co.,  chartered  accountants)  announces  that  he  hits  by 
Deed  Poll  abandoned  the  name  of  Schultz.  and  adojrted  that  of 
Scott.    The  style  of  the  firm  will  be  VV.  A.  Scott  J;  Co. 


LIGHTING  AND  POWER  NOTES. 


Australia. — Tlic  .Sydney  Mimicipal  Council  Electric 
Li)fhting  Committee  hsM  decided  to  dispose  of  a  numl>er  of  obsolete 
arc  lamps,  valued  at  Clf..n0O,  owinj;  to  carbons  being  unobtainable 
and  to  a  more  efficient  lamp  having  been  placed  on  the  market. 


Barrow.- — The  lj.(i.l>.  has  suggested  to  the  Health  Com- 
mittee the  advisability  of  submitting  its  proposals  for  electrifying- 
the  sewage  pumping  plant  as  soon  as  practicable,  in  order  to  facilitate 
the  granting  of  a  loan  for  the  work  when  the  present  restrictions 
are  withdrawn. 

Belfast. — Price  Increase. — The  Trauiways  and  Elec- 
tricity Committee  has  recommended  that  the  present  rate  for 
electricity  be  increased  by  id.  per  unit  from  July  Ist. 

Bexhill-on-Sea. — Owing  to  the  increase  in  the  cost  of 

service  cables,  the  T.C.  has  decided  that  consumers  shall  in  future 
pay  for  such  part  of  the  cable  and  laying  as  is  beyond  iO  ft.  from 
the  centre  of  the  roadway. 

Brighton.  —  Year's    Working.  —  The    report   of    Mr. 

Christie,  the  manager  of  the  electricity  undertaking,  to  which  we 
referred  last  week,  points  out  that,  owing  to  lighting  restrictions, 
Kc,  nearly  2}  million  units  output  had  been  lost  as  compared  with 
normal  times,  but  this  had  been  largely  compensated  by  power 
supply,  for  while  lighting  and  power  sales  were  about  equal  in 
pre-war  times,  they  now  had  a  ratio  of  3  :  7.  CoalcostfOs.  Uid.per 
ton,  against  17s.  3d.  in  11113-14,  representing  an  increase  in  cost  of 
£10,742;  the  average  fuel  costs  for  1!)14  and  1917  were  ■37d,  and 
■S4d,  per  unit  respectively.  The  consumers  numbered  (),73;i,  and 
4,01.5  H,l>.  of  motors  were  connected,  l,2.5(i  H.P.  being  hired.  The 
maximum  load  was  4,312  "KW.,  and  the  load  factor  2.5'9  per  cent. 

Burnley. — Proposed  Loan. — An  additional  feeder  cable 

being  required  for  the  Calder  Vale  district  owing-  to  the  increasing 
demands  for  power  purposes,  the  Electricity  Committee  has  decided 
to  ask  the  L,G.B.  for  powers  to  borrow  £l,(i(JO,  the  estimated  cost 
of  laying  the  cable. 

At  its  monthly  meeting  the  Chamber  of  Commerce  agreed  to 
support  the  proposal  for  the  better  organisation  of  electrical  supply 
for  the  benefit  of  industries. 

Chester. — Water   Power  Proposals. — The   T.C.   ha.s 

decided  to  apply  for  a  grant  Qf  :e200  under  the  Development  Fund 
Act,  with  a  view  to  investigating  the  potentialities  of  the  River  Dee 
for  hydro-electric  development,  yi'iVa  the  object  of  supplyingf  elec- 
tricity to  the  agricultural  and  other  rural  industries  of  the  county. 
The  projiosal  has  been  favourably  considered  by  the  Board  of 
Agriculture,  and  is  referred  to  in  a  leaderette  in  this  issue. 

Continental. — Prance. — Prof.  Glangeaud,  of  the  Faculte 

des  Sciences,  at  Clermont-Ferrand,  has  drawn  attention  to  the 
natural  wealth  in  the  shape  of  water  power,  hydro-carbons,  and 
carbonic  acid  of  the  Mont-Dore  district  in  the  centre  of  France. 
On  the  Dore  River  two  electrical  installations  are  working,  with  an 
aggregate  capacity  of  50,0(10  h.p.,  and  two  others  are  planned  :  but 
these  are  far  below  the  capabilities  of  the  river.  Abundant  petrol 
resources  also,  he  says,  abound  in  the  volcanic  ground  of  this 
district  ;  while  in  the  plain  of  Limagne.  3i  1(1,000  kg  of  natural 
carbonic  acid  exudes  from  the  earth  daily,  and  is  unutilised,  A 
closer  co-operation  of  the  Departmental  technical  engineers, 
scientists,  and  manufacturers  is,  the  Professor  thinks,  needed  in  the 
interests  of  the  country  and  of  the  electrical  industries.  Similarly 
with  regard  to  lignite.  France  possesses  extensive  deposits,  but  only 
those  of  Aulepin,  in  Haute-Loire,  are  utilised,  by  means  of  German 
prisoners'  lAbour,  to  provide  local  fuel,  whereas  at  Giovanni  d'Arno, 
in  Italy,  200  tons  per  day  are  extracted  for  the  production  of 
electrical  energy. 

Italy. — Conditions  produced  by  the  war  have  led  to  a  discussion 
on  the  ability  of  Italy  to  find  within  herself  sources  of  power  for 
present  and  future  industries.  It  appears  that  the  only  source  of 
power  which  can  be  used  to  free  the  country  from  her  dependence 
upon  imports  of  foreign  coal  is  the  streams  and  torrents,  which 
can  be  utilised  for  generating  and  transmitting  electricity  to  a 
great  part  of  the  country  :  some  of  this  work  has  alrciuly  been 
done.  Of  the  800.1.100  hydro-M.p.  in  use  on  June  lioth,  lull,  it  is 
estimated  that  235,000  w-as  in  Piedmont,  225,000  in  Lombardy, 
10,500  in  Lig-uria,  57,000  in  Veneto,  5.500  in  Emiliii,  22,(;00 
in  Tuscany,  24,800  in  Marcho,  110,200  in  Umbria,  32,000 
in  Lazio,  75,000  in  Abrizzi  e  Molise,  7  in  Sardinia,  and 
the  remainder  in  the  Departments  of  Puglie,  Basilicat:i,  and 
Calabria.  During  the  past  year  concessions  that  are  expected  to 
develop  20il.il0()  n.i'.  have  been  granted.  French  and  Italian  engi- 
neers have  estimated  that  from  4.000,000  to  5,000,000  water  H.r. 
could  be  developed.  If  the  mean  of  these  estimates,  4,500.0(10  H.P.  is 
taken  as  correct,  and  the  8O11.000  H.P.  already  developed  iadeducted, 
there  remains  3,700,000  yet  to  he  developed.  To  rcphu-e  the  enerffy 
obtained  from  imported  coal  used  in  railways  and  industries  about 
1,150.000  H.P.  must  be  further  deducted,  leaving  a  surplus  over  all 
present  uses  of  2,550,000  h.p.,  or  sufficient  to  more  than  double  the 
power  now  in  use  in  the  country. —  f'niteil  Sta^tex  11/  Aiiierica 
(\nninrrce   ttrpoit. 

In  a  decree  just  issued  the  Ministry  of  War  anticipates  the 
expenditjire  of  .t  1,000,000  on  the  utilisation  of  water  power  for  the 
production  of  electrical  energy  and  the  working  of  the  necessary 
plants.  The  exjienditure  embracers  the  acquisition  of  material  as 
well  as  the  cost  of  the  lulditioual  labour. 

Spain. — A  concession  has  recently  been  granted  for  the  estab- 
lishment of  a   plant  to  utilise  the   water   power  of   the   River 
Guadalquivir,   in   the   Province  of    .laen,   in    the    generation   of- 
electrical  enerjfy  f(jr  lighting  and  power  purposes. 

Croydon. — The  T.C.  has  decided  to  extend  the  mains  to 
certain  local  works,  at  an  estimated  cost  of  ii\Jit\.  \  garag-e  for 
charging  electric  vehicles  is  to  be  provided  at  the  electricity  station, 
at  an  estimated  cost  of  it 550. 
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Dundalk. — -Tlio    (.•.stiniMtc    ul'     tlie    C(iuiii'ir.s    ekTtrii'iil 

enpiieer  for  the  year  ciidiiifr  in  March,  llllS,  shows  a  deticit  of 
.<  I,o.")0,  after  ineetinjjall  working'  expfiuses  and  interest  aiidsinkinjr 
fund  chartres.  This  is  due  mainly  to  the  hi^h  cost  of  fuel  oil.  In 
the  circiiinstanoes  it  w:is  decided  by  the  Committee,  and  approved 
l)y  the  Council,  to  increase  the  price  of  enertjy  for  liffhtinn' 
purpo.ses. 

Finchley. — In  conimeiitini;  on  the  working  of  tlie  elec- 
tricity (li'iiartment  during  the  psist  12  months,  the  chairman  of  the 
Coinniitti'C  stated  that  coal  cost  over  L'lis,  per  ton.  or  s  per  cent, 
more  than  in  the  precedinjr  year,  and  fuel  oil  cost  t.S  12s.  ))er  ton,  or 
HO  per  cent  more.  Increased  charges  hroujfht  in  iJl.lliiO  a«lded 
revenue,  but  the  fuel  bill  increased  by  t-l,I!(2,  They  used  4,071 
tons  of  coal  and  5011  tons  of  oil,  Keneratintr  l,mr>,0UO  units  by  coal 
at  a  cost  of  id.  per  unit,  and  l,4r),"),U00  units  by  oil  at  a  co.st  of 
'728d.  per  unit.  The  jjross  i)rofit  amounted  to  C  10,(1110,  eiiual  to 
121  per  cent,  on  the  outstandinf,'-  capital.  It  has  been  decided  to 
further  increase  the  charges  for  electricity  for  li^'htin;;  and  power. 

Ilford. — Proposed  Loax. — The  U.D.C.  has  decided  to 
apply  to  the  L.G.B.  for  a  loan  of  £.'),800  for  freneratin^'  plant  for 
the  utilisation  of  steam  at  the  refuse  destructor  works. 

London. — KENsraoTON. — The  .Works  Committee  of  the 

B.C.  ha.s  ajjreed  to  a  pi-oposal  by  the  Nottinjr  Hill  Electric  Lit;htinfr 
Co.,  Ltd.,  to  increase  the  charffe  for  electricity  supplied  for  street 
lijrhtinjf  from  Id.  to  1  Jd.  per  unit,  The  change  is  to  come  in  at 
the  end  of  the  current  quarter. 

Maidenhead, — Price  Increase. — Tlie  T.C.  has  advanced 

the  price  of  current  to  ordinary  consumers  by  Id.  par  unit. 'and  t 
power  consumers  by  10  per  cent. 

Manchester. — Year's  AVorking. — The  annual  state- 
ment of  the  Corporation  electricity  department  for  the  year  ended 
March  31st  la(5t  shows  a  total  income  of  £742,073,  compared  with 
£(i20,l.iOO  in  the  previous  year  ;  the  net  surplus  was  £62,8811,  as 
compared  with  £54,897.  Of  the  surplus.  £30,000  has  been  trans- 
ferred to  the  rate  account,  £31,804  in  payment  of  income-tax,  and 
£1,085  for  capital  expenditure.  The  report  states  that  one  of  the 
problems  has  been  the  maintenance  of  an  adequate  coal  supply  to 
the  three  generating  stations.  Arrangements  have  been  made  to 
still  further  increase  the  amount  of  coal  carried  in  stock  by  the 
acquisition  of  further  land  for  storage  and  the  installation  of 
mechanical  appliances  for  handling  coal.  The  average  price  paid  for 
coal,  taking  the  stations  as  a  whole,  rose  38d.  per  ton  during  the 
year,  whilst  the  average  weight  of  coal  consumed,  fell  '04  lb.  per 
unit  sold.  A  5,000-KW.  turbo-alternator  has  been  completed  at  the 
Stuart  Street  station,  also  a  high-pressure  turbine  for  coupling  up 
to  a  4,500-KW.  alternator.  It  is  anticipated  that  a  new  15,000-KW. 
turbo-alternator  will  be  in  commission  by  September,  whilst  a 
contract  has  recently  been  placed  for  a  20,000-KW.  turbo-alternator. 
New  or  additional  supplies  have  been,  or  shortly  will  be,  furnished 
to  27  important  consumers,  principally  through  sub-stations 
installed  on  their  own  premises. — Manchester  Diyiateh. 

Middleton. — Year's  Workino. — There  was  a  net  loss  of 

£1.605  on  the  working  of  the  electricitj-  undertaking  for  the  past 
year. 

Newcastle  (Co.  Down). — The  U.D.C.  has  agreed  to  pay 

the  Irish  Towns  Lighting  Co.  £230  per  annum  for  nine  months' 
public  electric  lighting  for  a  period  of  three  years. 

Northampton. — Price   Increase. — The  Electric  Light 

and  Power  Co.  has,  owing  to  the  continued  increase  in  the  cost  of 
production,  temporarily  advanced  the  price  of  current  for  all  pur- 
poses by  10  per  cent,  as  from  the  midsummer  meter  readings. 

Perth. — Wages. — The  staff  of  the  Corporation  elec- 
tricity station  have  received  an  additional  2s.  on  their  weekly 
wages,  in  order  to  put  them  on  a  level  with  other  Corporation 
departments. 

Scunthorpe. — Prov.  Order. — The  U.D.C.  h.as  decided 

to  apply  at  the  earliest  availiible  opportunity  to  the  B.  of  T.  for  a 
prov.  order  for  electric  supply.  A  prov.  order  obtained  iu  lliu3  was 
revoked  five  years  later. 

Shipley. — Wahics. — The     Conncil     has     approved     the 

Finance  Committee's  recommendation  granting  a  further  advance 
of  OS.  per  week  on  pre-war  rates — making  123.  in  all — on  the  pay 
of  Council  workmen,  particularly  in  the  electricity,  gas,  anil 
highways  departments.  The  advances  are  retrospective  as  from 
May  1st. 

South  Africa.— The  Cape  Town  T.C.  has  decided  to  call 

for  tenders  for  a  motor-driven  circulating  jiump,  at  an  estimated 
cost  of  about  £  750. 

Owing  to  the  non-delivery  of  the  additional  boiler  plant,  and  the 
inability  of  the  electric  light  department  to  obtain  suitable  boiler 
tubes  for  the  existing  boilers,  very  drastic  restrictions  have  had  to 
be  imposed  on  would-be  consumers.  All  new  connections,  except 
for  private  houses,  are  prohibited,  and  no  extensions  either  to 
lights,  motors,  or  cooking  are  now  allowed. 

Uckfield.— Prov.  Order.— The  B.  of  T.  has  granted  an 

extension  for  a  further  period  of  12  months  of  the  electricity 
order  obtained  by  the  Crowborough  Gas  Co. 


TRAMWAY    and    RAILWAY   NOTES. 


Belfast. — At  tiie  monthly  meeting  of  the  Coriwration  on 
Monday  last.  Alderman  Tyrell  said  thivt  the  tramway  receipts 
continued  to  be  satisfactory.  The  net  revenue  from  the  electricity 
undertaking  was  £5.(>97.  The  effect  of  the  Daylight  Savings  Act 
was  a  saving  of  1,300  units  per  day  bust  winter.  By  the  recent 
awards  some  12(>  men  employed  at  the  Corporation  tramway  depot 
are  to  receive  an  increase  of  from  la.  3d.  to  Is.  (id.  jier  day,  accord- 
ing to  age,  in  lieu  of  war  bonuses.  In  the  case  of  tlie  employes 
who  struck  at  the  electricity  station,  an  increa.se  of  Ss.  to  I  la.  ]ier 
week  hiis  been  made,  in  lieu  of  war  lionuses,  according  to  age,  the 
higher  rate  being  for  all  over  IS  and  the  lower  rate  for  those 
under  it. 

Blackburn. — IIaii,  Rkn'kwai.s. — .\s  a  result  of  the  inter- 
vention of  the  Ministry  of  Munitions,  the  Birmingham  Corpornticm 
is  sujiplying  the  (jirporation  with  sullicient  rails  for  the  relaying 
of  a  worn-out  portion  of  the  track  in  I'restcni  Old  Road.  It  hiul 
been  proposed  to  take  rails  from  the  Cherry  Tree  route,  and 
discontinue  that  service,  but  the  residents  objected  and  sought 
Government  help. 

Burnley. — On  Saturday  morning  the  members  of  the 
Tramwiiy  Workers'  Union  decided  to  strike  against  overcrowding 
and  working  overtime.  The  strike  was  in  progress  until  Saturday 
night,  and  was  resumed  on  Sunday  evening  until  the  cars  returned 
to  the  depot.  It  was  not,  however,  resumed  on  Monday,  when 
publicity  was  given  to  the  following  resolutions,  adopted  in  Man- 
chester on  Sunday  : — "That  hostilities  cease  for  the  present,  with 
a  view  to  endeavouring  to  arrange  a  meeting  with  the  Managers' 
Federation,  as  advised  by  Sir  D.  Shackleton  "  ;  "  that  no  one  be 
taught  the  duties  of  driver  or  conductor  unless  he  or  she  was 
learning  before  the  dispute  commenced,  or  was  at  the  time  a 
member  of  our  Association." 

Canada. — -An  electric  car  on  the  Niagara  (iorge  route 
ran  off  the  track  lat  a  washout,  and  tell  into  the  river,  27  persons 
being  reported  killed  and  40  injured, 

Darwen. — The  Tramways  Committee,  last  week,  declined 
to  grant  free  passes  on  the  cars  to  local  Guardians  attending  board 
meetings  at  Blackburn.  A  request  by  the  local  special  constables 
for  free  car  passes  was  also  refused. 

Halifax. — With  the  consent  of  the  Council,  the  Tram- 
ways Committee  has  authorised  an  option  to  purchase  from  it,  on 
or  before  August  4th,  at  the  price  of  £(5,283,  land  and  buildings  at 
Highroad  Well,  originally  used  as  a  car  shed. 

Rail  Rekewals. — The  Tramways  Committee  proposes  to  relay 
North  Bridge  with  new  rails,  such  rails  being  at  present  in  store. 
The  borough  engineer  has  been  instructed  to  prepare  a  report  as 
to  the  lengths  of  rails  laid  in  streets  not  now  used  for  the  purpose 
of  tramways,  together  with  the  cost  of  taking  them  up  and 
relaying  them  where  renewals  are  reijuired. 

Ilford. — Tramway  Lease. — With  regard  to  the  leasing 
of  the  Barking  tramway  track,  a  conference  has  been  held 
between  representatives  of  the  two  councils,  and  a  provisional 
agreement  has  been  arrived  at  to  the  effect  that  the  existing  lease 
be  renewed  for  three  years  from  June  1st,  1917,  upon  the  same 
terms,  with  the  exception  that  the  annual  rental  be  £1,250,  and 
that  the  price  for  the  purchase  of  current  from  the  Barking 
Council  be  li^jd. 

Keighley. — Arlntration  proceedings  were  held,  last  week, 

in  connection  with  the  local  tramway  employes'  demands  which 
caused  the  recent  strike.  The  employes  asked  for  an  advance  of 
wages  to  correspond  with  the  Bradford  rate  of  pay  for  male  and 
female  workers,  a  war  bonus  of  (is.  per  w^eek  for  males  and  females, 
and  time  and  a-quarter  for  work  on  the  seventh  day.  The  pro- 
ceedings lasted  about  two  and  a-half  hours  ;  the  award  will  be 
announced  later. 

Sheerness. — The  U.D.C.  has  decided  not  to  entertain  an 

offer  to  purchase  the  undertaking  of  the  Sheerness  and  District 
Electric  Power  and  Traction  Co.  The  company  has  informed  the 
Council  that  it  intends  at  an  early  date  to  close  the  service  tetween 
Sheerness  Pier  and  Cheyney  Bock  and  Sheerness  East,  and  to 
remove  the  rails,  poles,  and  overhead  equipment. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Japan. — Although  the  State  telephone  system  is  operated 

at  a  large  profit,  the  Department  has  not  been  able  to  keep  pace 
with  the  demand  for  connections,  of  which  134,300  were  awaiting 
attention  attheendof  1914  ;  the  resultlias  been  that  persons  urgently 
req  uiring  connection  have  had  to  purchase  from  others  their  telephone 
rights  at  heavy  cost.  Each  telephone  in  Tokio,  on  the  average, 
makes  22  calls  per  day.  Sin  average  more  than  double  that  pre- 
vailing even  in  New  York,  a  flat  rate  of  charge  being  in  force. — 
T.  and  T.  A{ie. 

United  States. — The  New  York  Telephone  Co.  has  com- 
pleted the  work  of  laying  a  large  submarine  telephone  cable  across  ■ 
Raritan  Bay,  a  distance  of  nearly  5i  .miles.     It  is  said  to  be  the 
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longest  masimum  size  duplex  submarine  telephone  cable  at  the 
present  time.  It  contains  74  pairs  of  wires  for  regular  telephone 
work  and  12  pairs  for  testing'  purposes. 

Mr.  J.  J.  Carty,  chief  enffineer  of  the  American  Telephone  and 
lelegraph  Co.,  has  become  a  Major  in  the  U.S.  Signal  Corps 
Keserve.  The  Bell  telephone  companies  will  form  25  signal  corps 
reserve  companies,  a  total  of  about  100  officers  and  2,500  non- 
commissioned officers  and  men.— 7'.  and  T  Age 


CONTRACTS  OPEN  and  CLOSED. 

OPEN. 

Australia.— SVDNKY.—Aup:ust  22Tld.  N.S.W.  Govern- 
ment Railways  and  Tramways.  Thirty -six  induction  motors 
tbpeoibcation  No.  488).  September  19th.— One  225-h.p  synchro- 
npus  motor  (Specification  No.  489).  Particulars  from  Electrical 
1-ngmeers  Office,  81,  Hunter  Street,  Sydney. 

Dublin.  — July  Ifith.  Electricity  Supply  Committee. 
Transformers  for  one  year.     See  "  Official  Notices  "  to-day. 

Edinburgh.- July  12tli.  Scottisli  National  Housing 
Co..  Ltd.     Metal-filament  lamps.     See  ''  Official  Notices  "  to-day. 

Glasgow.— Electricity  Department.  Boiler-house  plant. 
E.H.T.  s witchgear  (20,000  volts).     See  "  Official  Notices  "  June  1 5th. 

Hull.— July  lilth.  T.C.  Macliinery  oils  for  the  elec- 
tricity works  and  sub-stations.  Mr.  J.  F.  Magoris,  Acting  Electrical 
i-ugineer. 

Manchester.  — July  lOth.  Tramways  Committee.  Ui') 
Cloth  (beaver,  serge  and  pilot)  ;  («)  block  tin.  Mr.  J.  M.  McElroy 
Oreneral  Manager. 

July  nth.  Electricity  Committee.  Stuart  Street  station.  High 
and  low-pressure  steam  and  feed  pipework.  Mr.  F.  E  Hughes 
Secretary,  Electricity  Department.  °       ' 

Spain. — Tenders  have  recently  been  invited  hy  the 
municipal  authorities  of  Deva  (Province  of  Guipuzooa)  for  the 
concession  for  the  electric  lighting  of  the  town  during  10  years. 

West  Ham.  — July  17th.  Corporation.  Two  motor 
ambulauce  vehicles.     See  "  Official  Notices  "  to-day. 


CLOSED. 

Brighton. — The    Tjitrhtiui;   Conunittee   recommends   the 

acceptance  of  the  offer  of  the  Underfeed  Stoker  Co.,  Ltd.,  for  three 
travelling  grate  mechanical  stokers,  at  £3,087.  ■\ 

Manchester.— Electricity  Committee.    Accepted  tenders  : 

Hydraulic  aceu»ulator  and  ram  pump.-Hydraulic  Engineering  Co.,  Ltd. 

Cual  elevator.— W.  J.  Jenkins  &  Co.,  Ltd. 

750-K\v.  converter.— B.T.H.  Co.,  Ltd. 

l.OOO.Kiv.  rotary  converter  and  transformer.— Mather  &  Piatt,  Ltd. 

Co  ""Ltd"^  converter  and  tranaformer.-British  Westinghouse  E.  &  M. 
.SOO-Kw.  motor-converter.— Bruce  Peebles  i  Co.,  Ltd 
Cables  -CaUender's  Cable  &  Construction  Co.,  Ltd.  ;  Liverpool  Electric 

Cable  Co.,  Ltd. ;  B.L  &  Helsby  Cables,  Ltd. 
Stores  for  12  months.     Accepted  tenders  :— 
Adhesive  tape.— L.  Andrews  &  Co. 
Dry  batteries  tor  tiash-lamijs Ward  &  Goldslone 

Co°Ltd""''    ""^    ^'"''^    tape.-Callendcr's    Cable    &    Construction 
Cast-iron  cable  troughing  — Coalhrookdale  Co. 

Hmith'i''L'td''''    *"**    Enreka    wire.-London    Electric    Wire    Co.   and 
Enamelled  wire.— Connolly  Bros.,  Ltd. 

Insulators.-Bullers,  Ltd. ;  Doulton  &  Co. ;  Gaskcll  &  Grocott. 
Lion  jointing  and  packing.— J.  Walker  4  Co.,  Ltd. 
Nickel  chrome  and  strip.  -H.  Wiggin  «  Co.,  Ltd. 
Rubber  '.^P^-''- Andrew  &  Co  ;  W.  T.  Henley-s  Telegraph  Works  Co., 

Ltd.  ;   W.  T.  Glover  &  Co.,  Ltd. ;  C.  Macintosh  &  Co.,  Ltd. 
Service  boxes.— J.  Htubbs,  Ltd. 

Tinned  steel  and  armature  wire.-W.  N.  Brunton  &  Sons. 
Auto-transformers  and  auto-balancers.-Brit.  Klec.  Transformer  Co.,  Ltd. 
Trifurcatlng  bo.xcs.— B.L  *  Helsby  Cables.  Ltd. 
Tubmg  and  accessories.- Brotherton  Tubes  and  Conduits,  Ltd. . 
Tubing,  40.  (aimplex).— Simplex  Conduits,  Ltd. 


Salford. — Electricity  Committee. 

Cable.— Macintosh  Cable  Co.,  Ltd.,  £5,306. 


Accepted  tender  :- 


FORTMCOMINQ     EVENTS. 

Salford   Technical  and    eiglneerlni)    A8SociaUoa.-SatiirdaT,    July   7th. 

Vimt  to  Mtssr^.  Roy,.-.,  i.td..  IrLii.j. 

BlrmlnCham  and  District  Electric  Club.  Saturday,  July  llth.  Visit,  in 
conjunction  with  th'j  Association  of  Mining  Klcclrical  Engineers, 
Waiwi  kshirc  and  stafTordshlr-.  Branch,  to  the  Walsall  Corporation 
generaUng  station  at  Birchills. 


OUR     HALF-YEARLY     INDEX. 


TiiK  lude.v  to  Vol.  81)  of  the  Electrical  Rka'iew  has  now 
been  printed.  As  already  announced,  it  will  not  he  dis- 
tributed with  the  .journal,  owing  to  the  need  for  effecting 
paper  economy.  Coiiies  will  be  supplied  for  3d.,  jK)st  free, 
to  those  who  make  siiccial  application  for  it.  Readers 
and  others  who  require  copies  for  binding  the  half-yearly 
volume,  or  for  keeping  together  with  tlieir  loose  copies, 
should  make  application  at  once  to  the  Publisher,  Elec- 
trical Review,  4,  Ludgp,te  liill,  London,  E.C.  4. 


NOTES. 


Volunteer  Notes. — County  of  London  Volunteer 
Engineers  (Fiecd  Companies). — Headquarters,  Balderton  Street, 
Oxford  Street,  W. 

Orders  for  the  week,  by  Lieut. -Colonel  C.  B.  Clay,  V.D.,  commanding : — 

Monday,  July  9iA.— Technical  instruction  for  No.  3  Company,  Right  Half 
Company,  at  Regency  Street.  Drill,  No.  3  Company,  Left  Half  Company. 
Signalling  Class.    Recruits'  Drill,  6.3U. 

Tuesday,  July  10(/i.— Lecture,  6.30.     Physical  drill  and.bayonet  fighting,  7.30. 

Wedneitday,  July  llth. — Drill,  No.  I  Company,  Right  Half  Company. 

Thursday,  Jitlij  12(/i.— Drill,  No.  2  Cbmpany,  Right  Half  Company.  Ambu- 
lance Class,  6.30.    Signalling  Class. 

Friday,  July  13th, — Technical  instruction  for  No.  3  Company,  Left  Half 
Company,  at  Regency  Street.  Drill,  No.  3  Company,  Right  Half  Company. 
Recruits'  Drill,  6.30. 

Saturday,  July  14t/i.— C.O.'s  Parade,  2.46.     Uniform,  for  Drill  in  Hyde  Park. 

MACLEOD  Yeabslet,  AdivAant, 

The  Aluminium  Resources  of  the  Empire. — As  a  result 

of  inquiries  made  as  to  the  position  of  aluminium  production  in 
the  Empire,  the  British  Empire  Producers'  Orjjanisation  learns 
that,  notwithstandinpr  the  fact  that  some  of  the  best  deposits  of 
bauxite — the  ore  from  which  aluminium  is  extracted — are  in 
foreign  territory,  namely,  in  France  and  the  United  States,  the 
British  Empire  has  an  important  place  amongst  the  ■world's  pro- 
ducers of  this  metal,  and  is  likely  to  hold  it.  The  best  British 
deposits  of  bauxite  are  in  Co.  Antrim,  Ireland,  whence  the  ore  is 
sent  to  the  aluminium  works  at  Foyers  and  Kinlochleven,  in  Scot- 
land, where  the  output  of  metal  is  now  well  over  10,000  tons  a 
year.  Canada  also  manufactures  nearly  as  much  at  Shawinigan 
Falls,  in  Quebec  Province,  from  bauxite  imported  from  the  United 
States.  A  lease  of  some  of  the  bauxite  deposits  recently  proved  in 
British  (iuiana  has  been  granted  to  the  company  owning  these 
Canadian  works  on  condition  that  within  seven  years  it  establishes 
in  British  territory  refining  works  capable  of  producing  about 
4,000  tons  of  aluminium  per  annum.  Large  deposits  of  bauxite 
which  could  be  worked  by  simple  quarrying  are  awaiting  develop- 
ment in  the  Central  Provinces  of  India.  This  bauxite  could  hardly 
be  exjxirted  from  India  at  a  profit,  but  it  might  be  treated  on  the 
spot  lor  the  extraction  of  alumina  for  export,  and  possibly  alu- 
minium might  ultimately  be  niiide  in  India.  The  British  Empire 
alreatly  has  a  good  share  in  the  world's  production  of  this  metal, 
and  also  has  large  reserves  of  the  raw  material  upon  which  it 
can  draw  in  due  course. 

National  Insurance  (Unemployment)  Acts,  191 1  to  1916. 

— Contriliutions  are  payable  in  respect  of  ; — 

2,325  X.  Workmen  engaged  wholly  or  mainly  in  fitting  upcast- 
iron  fuse-boxes,  such  as  are  commonly  used  for  ordinary  domestic 
installations. 

2,327  .X.  Workmen  employed  by  firms  of  tube  makei-s,  and 
engaged  wholly  or  mainly  in  tagging,  skimming  or  bell-mouthing 
tubes  for  the  automobile  industry. 

The  Fixation  of  Nitrogen  in  Germany. — The  production 

of  ammonia  by  the  Halicr  synthetic  process  rose  from  30,000  tons 
in  litl3  to  60.00(1  tons  in  I'.IU,  I.'.O.OOO  tons  in  liun,  and  300,0<IO 
tons  (estimated)  in  \'i)\ti.  An  output  of  ."lOO, 000  tons  of  ammonia 
is  anticipated  in  11117,  containing  100,000  tons  of  nitrogen  ;  at  the 
same  time  700,000  tons  of  sulphate  of  ammonia  (140,000  tons  of 
nitrogen),  and  400,000  tons  of  calcium  nitrate  (80,000  tons  of 
nitrogen  )  are  expected  to  be  produced,  the  total  including  320,000 
tons  of  nitrogen,  which  exceeds  hy  lOii.oOO  tons  the  entire  con- 
sumption of  nitrogen  in  (iermany  in  1SU3.  I.u  Itenie  (n-nn-ale  de 
r Elevtriritr.  from  which  we  derive  these  figures,  originally  pub- 
lished in  the  I'nmkfurtcr  /vitung,  makes  reservations  with  regard 
to  their  accuracy. 

Summer  Time. — The  U.S.  Senate  has  parsed  a  Daylight 
Saving  Bill,  with  an  amendment  to  make  it  take  effect  next  year. 
The  measure  is  now  before  the  House  of  Representatives. 

With  a  view  to  economy  in  fuel,  the  Provisional  Government 
has  decided,  beginning  on  July  14th,  to  advance  the  normal  time 
by  one  hour  throughout  Russia. 

Spain. — La  Socicdad  Anonima  Productora  de  Fuerziw 
Motrices  has  been  formed  at  Bilbao,  with  a  capital  of  U, 400,000 
pesetas,  for  the  aciiuisition  and  utilisation  of  waterfalls,  the 
manufacture  and  sale  of  materials  for  the  electrical  industries,  and 
the  ocquisition    and  working  of  fuel,  metal,  and  other  deposits. 
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The  company  is  the  owner  of  a  fall  on  tlie  River  llamisell.  province 
of  Levida,  jvhere  the  installation  is  expected  to  be  completed  by 
the  end  of  IDlii. 

Terms  of  Apprenticeship. — Tl^'.  iifed    for   tlie  lietier 

industrial  training,'  of  youiijf  workers  ajid  the  question  of  appren- 
ticeship i\s  the  most  suitable  method  by  which  this  can  be  obtained 
is  at  present  beinn  widely  discussed  by  employers  in  all  trailes. 
The  followinjr  recommendations  on  the  arran^'in;;  of  apprentice- 
ships have  been  drawn  up  by  the  Apprenticeship  and  Skilled  Kni- 
ployment  Association,  which  has  had  lon^;'  experience  of  the  actual 
ai>prenticinfr  of  boys  and  ;jirls  to  employers  in  skilled  trades.  In 
framin;.''  these  su^'jrestions  due  rejiard  has  l)een  Inul  to  the  necessity 
of  adjnatinjr  the  old  and  too  riirid  apjirenticeship  system  to  answer 
the  altered  social  and  industrial  conditions  now  obtaining  : — 

Lenijth  of  Tfnn, — A  nniximiun  period  of  five  years.  A  seven 
years'  apprenticeship,  thou^'li  upheld  by  many  Trade  Unions,  is 
needlessly  lonjr.  having  re^rard  to  the  present  standard  of  education 
now  reached  by  candidates  for  apprenticeship  and  the  later  a^'e  of 
attendance  at  school,  and  it  undoubtedly  operates  as  a  deterrent  in 
many  cases. 

Age  lit  Ciimmi'iwemeiit. — 1.")  or  Hi  where  it  is  possible  for  the  boy 
to  remain  at  school.  For  those  leavintr  the  Elementary  Schools  at 
14  years  of  ajre.  it  is  best  that  they  should  enter  the  works  where 
they  are  to  Ix;  apprenticed  immediately  on  leavinj;  school. 

The  Periiul  of  Trial — before  the  indentures  are  signed-  should 
be  at  least  one  month  in  lenprth  ;  a  lonjrer  period  is  sometimes 
desirable.  This  period  should  be  included  in  the  term  of  appren- 
ticeship. DurinsT  this  time  the  boy  should  be  put  on  work  which 
he  will  do  when  apprenticed,  in  order  that  his  ability  and  likiutr 
for  it  may  be  tested.  A  wa^e  should  be  paid  durini;  this  period  not 
gfreater  than  the  wajre  during  the  first  year  of  apjirenticeship. 

Wagex  must  vary  accordins:  to  trade  and  locality,  but  should  not 
compare  so  unfavourably  with  the  wages  paid  to  boys  in  unskilled 
trades  as  to  deter  poor  parents  from  apprenticing  their  sons  on 
purely  financial  grounds.  Much  talent  which  would  have  been  of 
the  greatest  use  to  the  nation  has  been  lost  through  apprenticeship 
wages  being  so  low  that  lads  from  poor  homes,  but  with  marked 
industrial  gifts,  have  been  unable  to  enter  skilled  trades. 

Preniiums  should  not  be  required  ;  they  have  the  same  effect  in 
keeping  out  poor  boys  as  have  low  wages.  If  charged,  the  wages 
should  be  proportionately  high, 

A  Bonus — payable  at  intervals  for  good  time-keeping,  behaviour, 
and  work — is  an  incentive  to  the  apprentice  to  do  his  best. 

General  and  Teclnihal  i'rf«cafi(i«  at  continuation  classes  should 
be  arranged  for  and  insisted  on,  especially  iti  the  case  of  appren- 
tices who  are  boiuad  at  14.  Where  possible  this  should  be  during 
working  hours,  in  order  that  the  apprentice  may  come  fresh  to 
the  classes  and  get  the  utmost  profit  from  them.  Where  this  is 
not  possible,  some  relaxation  of  hours  should  be  allowed  either  on 
the  afternoon  of  the  day  on  which  the  class  is  to  be  held,  or  on  the 
following  morning.  During  the  first  two  years  of  the  apprentice- 
ship the  classes  attended  should  be  on  subjects, of  general  rather 
than  technical  education. 

The  Indentures  must  contain  an  undertaking  by  the  employer  to 
teach  the  trade,  and  by  the  apprentice  to  learn  it,  and  must  be 
signed  by  the  parent,  boy,  and  employer  In  the  presence  of  a 
witness.  Clauses  should  be  included  relating  to  all  the  above 
points,  and  to  the  hours  of  work,  overtime,  holidays,  and  payment 
during  sickness.  If  an  outside  and  impartial  agency  is  interested 
in  the  apprentice  it  is  an  advantage  that  this  agency  should  appoint 
a  member  to  sign  the  indentures  as  a  fourth  party,  and  that  the 
power  of  arbitration,  and  in  the  last  resort  cancellation,  should  be 
given  him.  This  avoids  recourse  to  a  court  of  law  in  the  event  of 
any  dispute  between  the  employer  and  apprentice.  An  indenture 
must  be  stamped  with  a  revenue  stamp.  A  specimen  form  of 
indenture  can  be  sent  if  desired,  price  lid  post  free. 

Photoelectric     Sensibility. — lu    the    PJujsirtd  Revieir, 

Mr.  T.  W.  Case  describes  a  systematic  search  for  substances  which 
show  a  change  of  resistance  when  exposed  to  light.  The  results 
of  the  author's  research  are  given  in  a  long  table.  Two  specimens 
which  show  remarkable  fiction  are  acicular  crystals  of  bismuth 
sulphide  (bismuthinite)  and  a  granular  lead  antimony  sulphide. 
The  resistance  of  a  piece  of  the  latter  1  mm.  x  10  mm.  "  reduces 
about  5,001)  per  cent.  "  {sic)  from  the  value  in  the  dark  in  dull 
sunlight  at  an  applied  potential  of  110  volts.  If  the  substance  be 
actually  heated  up,  either  by  exposure  to  heat  or  passing  a  current 
which  slowly  heats  the  substance,  then  the  resistance  is  graduall.v 
lowered,  but  this  is  a  slow  process.  All  of  the  photo-active 
sulphides  show  the  quick  light  reaction  in  the  red  part  of  the 
spectrum.  Both  the  bismuthinite  and  the  lead  antimony  sulphide 
give  fine  results  when  used  as  a  transmitter  in  a  photophone 
system,  using  a  uianometric  flame  for  transforming  the  voice 
variations  into  light  variations.  The  voice  reproduction  is  very  clear 
and  loud. — Electrical  World. 

Danger    of    Compressed    Oxygen. — According   to   Mr. 

George  S.  Rice,  Chief  Mining  Engineer  of  the  Bureau  of  Mines. 
U.S.A..  there  has  been  a  large  number  of  explosions  in  various  parts 
of  the  country  of  tanks  containing  oxygen  made  by  the  electrolytic 
process,  due  to  the  presence  of  hydrogen  mixed  with  oxygen,  and 
the  Bureau  has  been  making  an  investigation  of  this  subject. 

In  general  the  findings  of  the  Bureau  arp  these  : — That,  strictly 
speaking,  there  is  no  spontaneous  combustion,  but  in  all  cases 
where  sufficient  data  have  been  obtained  the  oxygen  has  been  used 
in  conjunction  with  a  torch  for  welding  or  cutting,  and  the  ttame 
has  flashed  back  through  the  mixture.  It  is  possible  that  ignition^ 
may  occur  by  a  jet  of  oxygen  playing  on  carbonaceous  material 
under  certain  special  conditions  ;  nevertheless,  these  conditions  are 


most  unusual,  as  in  many  experimental  tests  made  by  the  Bureau 
the  jet  could  not  be  so  arranged  as  to  cause  ignition,  although 
there  was  a  rise  of  temperature  at  a  certain  point  and  cooling  due 
to  expansion  at  a  point  beyond. 

In  all  cases,  however,  the  real  danger  is  in  the  hydrogen  getting 
into  the  oxygim,  an<l  it  has  beim  found  that  this  is  due  to  im])roper 
design  in  the  manufacturing  apparatus— that  is,  the  cells  and  elec- 
trical connections  ;  to  inauffii'ient  safeguards  connected  with  the 
electric  apparatus,  the  ix)larity  suddenly  and  unexi)ectedly  shift- 
ing ;  to  the  manufacture  of  oxygen  without  frequent  analyses; 
and  to  incomi)etent  or  ignorant  attendants. 

Unfortunately,  certain  makers  of  oxygen-mnimfacturing  appa- 
ratus have  iwlvertised  that  any  labourer  can  take  care  of  their 
apparatus.  It  is  lielieved  that  the  manufacture  of  electrolytic 
oxygen  can  be  carried  on  in  a  manner  to  make  it  entirely  safe. 
In  fact,  there  has  to  be  over  !•  per  cent,  of  hydrogen  with  the 
oxygen  to  make  an  explosive  mixture.  Nevertheless,  certain  tanks 
from  one  batch  caused  three  widely  separated  explosions  in  Cali- 
fornia, killing  seven  men  in  all,  and  an  analysis  of  gas  from  a  tank 
filled  at  the  same  time  showed  that  it  contained  over  50  per  cent, 
of  hydrogen, — American  Machinist. 

Economy  in  Coal  Consumption,   and    Inter-connection 

of  Electricity  Works.--The  Controller  of  l^'oal  Mines  has  been 
advised  that  an  economy  in  the  use  of  coal  can  be  effected  and  much 
inconvenience  avoided  during  the  next  and  succeeding  winters  by 
giving  effect  as  far  as  possible  to  the  following  suggestions  :  — 

Power  Cser.i. — That  the  various  factory  owners  throughout  the 
country  who  at  present  generate  their  own  power  by  means  of 
coal  should  make  arrangements  for  taking  their  power  require- 
ments from  an  outside  source  in  districts  where  the  power  supplies 
have  a  margin  available.  The  Coal  Controller  will  assist  as  far  as 
possible  in  obtaining  priority  for  plant,  machinery,  and  motors 
required,  provided  a  substantial  coal  saving  can  be  demonstrated. 

(se  of  Coke. — The  use  of  locally-produced  coke  or  coke  breeze  in 
place  of  coal  as  much  as  possible  in  domestic  grates,  factory 
furnaces  (where  such  cannot  take  an  outside  supply),  public  utility 
plants  at  light  loads,  also  in  baths  and  wash-houses,  provided  coke 
is  available  in  sufilcient  quantities. 

Pnhlic  Serrices. — The  curtailment  of  those  public  services  which 
entaD  coal  consumption,  such  as  early  and  late  tramway  running — 
after  consultation  with  the  Ministry  of  Munitions,  where  munition 
workers  are  likely  to  be  affected — and  the  prevention  of  unnecessary 
use  of  water, 

Stoclis. — The  accumulation  of  stocks  in  the  summer  months,  as 
far  as  deliveries  will  permit,  of  the  coal  required  during  the  winter 
months,  the  cost  of  such  storage  being  considered  as  a  form  of 
insurance  against  the  probable  coal  shortage. 

Coohing  and  Heating. — The  installation  of  gas  or  electric  cooking 
and  heating  appliances  in  public  and  private  buildings,  with  a  view 
to  saving  coal  generally,  and  lessening  the  serious  incovenience  to 
the  public  next  winter  should  the  local  distribution  of  coal  become 
irregular  or  insufficient.  * 

Emergency  Disconnection. — The  application  to  the  Board  of 
Trade  by  the  electric  supply  authority  for  sanction  under  Regula- 
tion B  1  to  disconnect  classes  of  non-essential  consumers  in  cases 
of  urgent  necessity,  in  order  to  enable  the  supply  to  be  continued 
to  munition  and  other  essential  users.  This  power  should  be 
obtained,  although  it  need  not  be  put  into  execution  until  the 
necessity  arises. 

Interconnection. — Making  arrangements  as  suggested  in  the 
letter  of  the  Board  of  Trade  dated  May  2.')th,  191(5.  with  the 
neighbouring  towns  to  interconnect  electric  distribution  systems 
or  generating  plants  by  means  of  underground  cables,  or  in  suitable 
cases  of  temporary  overhead  wires  over  the  intervening  country, 
so  as  to  enable  one  or  two  of  the  most  economical  power  stations 
in  each  district  to  supply  several  towns  at  light  loads,  instead  of 
eafeh  town  having  to  run  its  own  power  station  uneconomically  at 
such  times.  This  would  also  enable  the  various  power  plants  to 
shut  down  in  turn  during  week-ends  and  holidays  to  effect  plant 
repairs,  and  would  provide  some  amount  of  power  at  call  as  a 
stand-by  in  case  of  coal  supplies  giving  out  locally. 

In  order  to  carry  out  the  last  suggestion,  the  Controller  is 
advised  that  additional  powers  wHl  have,  in  some  cases,  to  be 
obtained  as  regards  passing  over  private  property,  trading  between 
public  utility  companies  and  local  authorities,  and  possibly  relief 
from  some  of  the  existing  po%ver  supply  regulations  ;  and  if  cases 
are  brought  to  his  notice,  they  wUl  receive  his  assistance  where 
the  saving  in  coal  would  warrant  the  provision  of  the  necessary 
plant,  mains.  &c. 

Regulation  of   Coal    Prices.— The   Controller   of   Coal 

Mines  has  issued  a  code  of  directions  as  to  the  sale  of  coal,  with  a 
view  to  dealing  with  fluctuations  in  colliery  prices  which  have 
recently  occurred  in  certain  districts  owing  to  abnormal  market 
conditions,  and  preserving  the  regularity  in  the  distribution  of 
coal  which  is  so  necessary  at  the  present  time.  The  directions 
mainly  affect  prices  of  coal  for  export  and  bunker  purposes,  for 
which  a  definite  schedule  of  prices  has  been  drawn  up,  but  they  also 
provide  that  the  prices  of  coal  for  home  consumption  shall  remain 
at  the  maxima  prescribed  by  the  Price  of  Coal  (Limitation)  Act. 

The  Board  of  Trade  Committee  on  Electricity  Supply. — 

We  are  informed  by  the  Board  of  Trade  that  Sir  A  chibald 
Williamson,  Bart.,  M.P..  has  consented  to  act  as  chairman  of  the 
Committee  on  Electric  Power,  in  place  of  the  Right  Hon,  F.  Huth 
Jackson,  who  has  resigned  on  medical  grounds,  and  that  the  fol- 
lowing representatives  of  local  authorities  owning  electric  supply 
undertakings  have  been  added  to  the  Committee,  viz.  : — Mr.  W.  B, 
Smith,  Mr.  Harold  Dickinson,  and  Mr.  E.  F.  Tesey  Knox,  K.O. 
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The  Fixation  of  Nitrogen.— Plant  is  about  to  be  erected 

at  Manchester  for  the  mimufactiire  of  nitrogenous  products  by 
means  of  an  electrical  process  of  British  origin,  the  rights  for 
which  are  owiied  by  the  International  Nitrogen  and  Power  Co. 
The  installation  is  expected  to  be  at  work  within  six  months. 

Fatality. — At  Bolton   Electricity  Works,  on   Sunday,  a 

switchboard  attendant  named  Hoarier  was  killed  through  coming 
into  contact  with  a  H.T.  wire. 

Institution  and  Lecture  Notes.— Royal  Society  of  Arts. 

— The  annual  general  meeting  was  held  on  June  27th,  Dr.  Dugald 
Clerk.  F.R.S.,  in  the  chair.  H.R.H.  the  Duke  of  Connaught,  K.G., 
was  re-elected  President  of  the  Society,  and  amongst  the  new  vice- 
presidents  elected  was  Fielfl-Marshal  Sir  Douglas  Haig,  who  is  a 
Fellow  of  the  Society  of  over  20.  years'  standing.  Sir  Henry 
Trueman  Wood  was  re-elected  secretary,  but  it  was  announced  that 
he  had  tendered  his  resignation  to  the  Society,  to  date  from 
September  next.     He  has  held  the  secret.-iryship  since  187'.'. 

Societe  Internationale  des  Electriciens.— In  order  to  comply 
with  legal  rcijuirements  regarding  societies  recognised  to  be  of 
public  utility,  the  Societe  Internationale  des  Electriciens  has 
revised  its  statutes,  and  has  taken  the  opportunity  to  change  its 
title  to  Societe  Fran(7aise  des  Electriciens. 

American  Institute  of  Electrical  Engineers — The  annual  con- 
vention, which  was  to  have  been  heUl  in  June,  was  cancelled  on 
account  of  the  national  situation.  Instead,  a  special  meeting  was 
to  l)e  held  in  New  York  on  .Tune  27th  and  28th,  at  which  the 
convention  pa])ers  were  to  be  presented  and  discussed. 

Institute  of  Metals. — The  Council  announces  that  an  extra 
election  of  members  will  take  place  on  July  18th.  Those  desirous 
of  applying  for  membership  of  the  Institute  are  invited  to  write 
to  the  Secretary.  .SG.  Victoria  Street,  S.W.  1,  for  a  copy  of  the  new 
membership  booklet,  which  includes  an  up-to-date  list  of  the  Insti- 
tute's 7G0  members.  The  membership  of  the  Institute  has  recently 
shown  a  very  considerable  increase,  more  additions  to  the  roll 
having  been  made  during  the  past  six  months  than  in  the  previous 
three  years.  A  new  financial  year  of  the  Institute  commences  this 
month.  The  annual  autumn  meeting  of  the  Institute  of  Metals 
will  be  held  on  Wednesday,  September  19th.  in  the  rooms  of  the 
Chemical  Society,  Burlington  House,  London,  W.  1,  when  many 
interesting  papers  will  be  submitted  for  discussion. 

Institution   of   Electrical    Engineers The  Committee  of  the 

Students'  Section  of  the  Institution  of  Electrical  Engineers  invites 
offers  of  papers  from  students  of  the  Institution  to  be  read  during 
the  coming  session,  between  September.  1917,  and  May,  1918. 
Offers  should  be  sent  at  once,  with  as  much  information  .as  possible, 
to  the  Hon.  Secretary  of  the  Students'  Section,  Mr.  A.  W.  Grace, 
"  Evandale, "  Cranville  Road,  Sidcup. 

More  tiian  3,000  Uses  of  Electricity.— The  Society  for 

Electrical  DevelCpment  (New  York)  has  issued  a  booklet  listing 
more  than  :^,000  applications  of  electricity,  which  has  been  sent 
free  to  its  members.  It  is  intended  as  a  guide  or  reminder  for 
sales  managers,  contractors  and  electric  suppliers,  and  'is  one  of  a 
series  to  be  issued  in  connection  with  the  Society's  "  Keep  Business 
Going  "  campaign. 

Late    Legal.— ELErxRic"  Tramway  Co.  Sued. — In  the 

King's  Bench  Division,  on  Tuesday  and  Wednesday  last,  before  Mr. 
Justice  Avory  and  a  Special  Jury,  an  action  was  heard  in  which 
Mrs.  E.  M.  Lloyd  and  Mr.  G.  W.  Lloyd,  of  West  Hendon,  sued  the 
Metropolitan  Electric  Tramways  Co.,  Ltd.,  Mr.  G.  Simpson,  of  the 
Army  Service  Corps,  Hounslow,  and  Mr.  T.  Owen,  of  Cricklewood, 
in  respect  of  personal  ih juries  sustained  on  June  27th,  1910,  in 
Cricklewood  Broadway,  to  the  female  plaintiff  by  reason  of  the 
alleged  negligence  of  the  various  defendants.  The  male  plaintiff 
sued  iu  respect  of  the  loss  that  had  resulted  to  him  by  the  occur- 
rence. The  case  arose  out  of  a  collision  between  one  of  the  Metro- 
politan Electric  Tramway  Co.'s  cars  and  a  motor  lorry  driven  by 
Simpson,  who,  it  was  said,  was  being  instructed  in  driving  by  the 
defendant  Owen.  Owen  denied  negligence,  and  Simpson  said  that 
the  accident  was  the  fault  of  the  driver  of  the  car.  The  Tramway 
Co.  denied  liability.  A  large  body  of  evidence  was  called,  and  in 
the  result  the  jurv  fouod  for  the  plaintiff  against  Simpson  and  the 
Tramway  Co.  They  found  in  favour  of  Owen.  Judgment  was 
given  for  the  plaintiff  for  the  agreed  sum  of  £2.'  against  Simpson 
and  the  Tramway  Co.  Judgment  was  given  in  favour  of  Owen, 
with  costs. 

Ce.vtrivuciai.  Fass.— Patent  Rkvoked. — A  petition  for  the 
revocation  of  a  patent  for  a  centrifugal  fan  wa-s  heard  by  Mr. 
Justice  Sargant  in  the  Chancery  Division,  on  Tue.s<lay.  The 
petitioners  were  James  Keith  &  Blackman  Co.,  Ltd.,  the  registered 
owners  of  patented  inventions  in  connection  with  centrifugal  fans 
for  delivery  of  air  and  other  gases  un<Ier  pressure.  The  patent 
attacked  was  Ralph  Hancock's  patent  21.3.".:<  of  1913.  Mr.  Moritz 
ap|iearefl  for  the  petitioners,  and  there  was  no  appearance  for  Mr. 
Hancock,  who,  it  was  stated,  was  in  America. 

Evidence  having  }>eea  given  on  liehalf  of  the  petitioners  by  Mr. 
Jag.  Swinburne  and  Mr.  Chaa.  Tuson,  his  Lordship  said  that  there 
■v/OB  not  sufficient  subject-matter  to  justify  the  grant  of  the 
English  iratent.  Further,  tests  had  lieen  made  by  Mr.  Swin- 
burne and  Mr.  Tuson  of  a  fan  designed'in  accordance  with  the 
English  specification  of  Hancock,  as  against  the  ordinary  design  by 
Keith,  and  it  had  been  shown  that  'he  Hancock  fan  waa  less 
efficient  than  the  Keith  fan  ;  tftid  accordingly  there  waa  a  prc- 
aamption  ariflinr  from  that  that  there  was  no  utility  in  the  design. 
On  the  whole,  his  Lordship  thought  that  he  must  grant  this 
petition  for  revocation.  , 


Electrolytic   Smelting   of   Tin  Ores.— H.M.  Consul  at 

Antofagasta.  Chile,  reports  that  experiments  on  a  small  scale  in 
the  electrolytic  smelting  of  tin  ore  have  been  made  in  Bolivia. 
The  tin  extr.acted  is  stilted  to  have  been  of  high  quality,  but, 
owing  to  the  prohibitive  cost  of  production,  the  experiments  did 
not  indicate  the  possibility  of  commercial  operation. 

Fleet  Street  Memorial  Service. — The  Bishop  of  London 

will  take  the  service  at  St.  Bride's  Church,  Fleet  Street,  E.C.,  on 
Saturday,  July  28th,  which  has  been  arranged  by  the  committee  of 
the  Press  Cluli  in  memory  of  the  members,  sons  of  members  of  the 
Press  Club,  and  other  Fleet  Street  journalists  who  have  fallen  in 
the  war.  Particulars  will  be  announced  later,  and  memlwra  and 
others  who  desire  names  to  be  included  are  asked  to  communicate 
with  the  Hon.  Secretary,  the  Press  Club,  St.  Bride's  Passage, 
Salisbury  Square,  Fleet  Street,  E.C.  4. 

Japanese    Copper. — .Tajwii   ranks    second    only   to   the 

United  States  in  the  production  of  copper,  and  the  Swedish 
Ambassador  at  Tokio  and  Pekin  calls  the  attention  of  the 
Swedish  College  of  Commerce  to  this  f.act,  .and  to,  the  need  of 
knitting  first-hand  relations  with  Japanese  producers  and  exporters, 
so  as  to  escape  the  commissions  exacted  by  middlemen  in  London, 
Hamburg,  and  Antwerp. 


OUR     PERSONAL     COLUMN. 

The  Editors  i/irite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  si4e  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  t)ie 
Electrical  Review  posted  as  to  tlieir  movements. 


Central  Station  and  Tramway   Officials.— Mr.  E.  S.  Ray- 

N'En,  the  uiiinayer  of  the  DoncustiM-  <'lectricity  and  tramway 
utulertakiugs,  a  proposed  increa.se  of  whose  salary  from  ±'450 
to  JboOi)  was  recently  rejected,  after  a  heated  debate,  by  a 
narrow  margin  of  votos  in  the  Council,  is  to  leave  Doncaster, 
by  request  of  the  Deputy-Contrpller  of  the  Admiralty  for  an 
apix)intuient  under  that  department.  Mr.  Roberts,  tlu' 
deputy-engineer,  is  to  take  charge  pending  the  Council's  deci- 
sion as  to  re-arrangement  of  work,  Mr.  Rayner's  departure, 
owing  to  Admiralty  ilemands,  bejng  practically  immediate. 

We  regret  to  learn  that  Mr.  Pickvance,  electrical  engineer 
to  the  Wrexham  T.C.,  who  had  a  motor  accident  some  time 
ago,  is  ill,  and  will  have  to  rest  for  a  few  weeks. 

The  Manchesjier  Corporation  Electricity  Connnittee  recom- 
mends that  Mr.  J.  G.  Thomson  be  appoint-ed  boiler-house  engi- 
neer at  the  Stuart  Street  .station  at  a  salary  of  .i"275,  rising  to 
.£300,  and  that  Mr.  H.  W.  Bristow  be  appointed  assistant 
boiler-house  engineer  at  Stuart  Street  station  at  a  salary  of 
.£•200,  ri.sing  to  £'225. 

.According  to  the  Daitu  Telegraph.  Mr.  R.  0.  Baldwin. 
traffic  superintendent  of  the  Bournemouth  tramways,  has 
been  appointed  general  manager  of  the  Exet<'r  tramwavs. 

Mr.  J.  T.  Pavle,  traffic  assistant  to  I#yton  TT.D.C.',  has 
been  appointed  traffic  jnanager  to  the  Southend  Corporation 
tramways. 

The  following  increases  of  .salary  have  been  given  liy  the 
Bolt(jn  Town  Council  ; — Mr.  B.  S.  Hornby,  chief  assistant 
electrical  engineer,  £'250  to  £280;  Mr.  H.  E:  Annett,  generat- 
ing station  engineer,  .£2.50  to  £280;  Mr.  E.  Jonrs,  chief  clerk, 
electricity  department,  £1-50  to  £170;  Mr.  E.  R.  JAMESON, 
a.ssistant  engineer,   £140  to  .£1.50. 

The  L.C.C.  Highways  Connnittee  recommends  that  as  from 
July  15th  next.  Mr.  E.  W.  Dickinson,  superintendent  of  tlie 
(ireenwich  generating  .station,  be  the  power-.station  engineer, 
at  a  .sahiry  of  £.500.  ri.sing  to  £7(X)  a  year;  that  Mr.  E.  I.'. 
Poi'H,  resident  electrical  superintendent  (.southern  section), 
be  the  distriliution  engineer  (.smithern  .section),  and  Mr.  T.  1,. 
MoiiN,  resident  electrical  superintendent  (northern  section), 
be  the  distiiluition  engine<'r  (northern  section),  both  Mr. 
I'ope  and  Mr.  Horn  at  a  commencing  .salary  of  .£500.  rising 
to   I'tlCHI  ii  year. 

Inspector  W.  Thomas,  of  the  Walthamstow  tramway  staff, 
wlio  is  leaving  for  South  .\frica  for  the  benefit  of  his  health, 
lias  lieen  presenU'd  by  his  colleagues  with  £80. 

General. — The  following  appear  in  the  new  list  of  Civil  List 
rensinn  awards  : —  ' 

£100  to  Mrs.  Charlton  Bastian.in  consideration  of  the  ser- 
vices to  science  of  her  late  husband.  Dr.  Charlton  Bastian, 
and  of  her  straitened  circumstances. 

£75  to  Mrs.  Miiichin.  in  eon.sideration  of  tl\e  .scientific  work 
of  her  lat<'  husl)and.  Prof.  E.  A.  Miiu'liin.  and  nf  her  strait- 
ened circumstances. 

Sir  A.  R.  BiNNiE,  lat*"  chief  enginwr  of  the  I.otulon  County 
Council,  who  died  on  Mav  ISth.  aged  78,  left  property  of  the 
value  of   £10,aa5. 

Mr.  Lawi'ori)  Grant,  who  has  been  appointed  managing 
director  and  treasures  of  the  Eugene  F.  Phillips  Electriea; 
Works,  Ltd.,  Montreiil,  went  to  Canada  in  1907  as  president 
and  managing  director  of  the  Canadian  Briti.'h  Insulated  Co., 
Ltd.  Tn  101.3  he  accepted  a  position  as  assistant  manager  of 
the  Phillips  Co.,  and  now  .succe<'ds  Geo.  H.  Oliiey.  wjho 
was  the  head  of  that  firm  for  18  years,  Mr.  OIney  having 
recently  retired  owing  to  ill-health.    Mr.  Grant  is  a  civil  and 
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(Moi-trical  enginoer,  and  was  formorly  onuincor  for  tlu''Biilisli 
iTisiilatod  &  Helsl)y  Calik".><,  Ltd.,  of  England.  Among  llii' 
many  large  undertakings,  which  he  carried  out  for  the  latter 
company  wai?  the  <'lectrilication  of  the  Oovcniment  dockyard 
and  naval  base  at  Malta. 

Sre.  G.  MAiiCONi,  who  i.*;  in  tlio  Thiited  States,  was  pre- 
.■HMited  with  the  honorary  degree  of  Doctor  of  Science  hy 
Columbia  University  on  June  6th. 

Roll  of  Honour.— Second-Ia'entonnnt  \V.  P.  Cai.drr,  K.R.R., 
was  killed  by  a  shell  on  .lune  llth  whilst  leading  his  platoon 
in  attack.  He  was  with  .Mcssis.  Siemens  Bros.  &  Co.,  Ltd.. 
for  I'.l  years,  and  left  tlit-  cable  departmont  of  that  company 
to  join  the,  .\nny.  Mis  captain  .speaks  of  him  as  a  brave, 
energetic,   and   faitliful  otticer  who  di<l  oxc<>llent  work. 

The  death  of  Major  Cwm.  R.  M.  YorNci  is  reported,  he 
having  .succundied  to  wonn<Is  receiv<'d  in  action  on  .lune.  7th. 
The  ileceased  oflic<'r  was  the  eldest  .s-on  of  Dr.  and  Mrs. 
MolTatt  Yoiuig.  of  West  Hartlepool,  and,  prior  to  the  war, 
was  in  partiK'rsliip  with  Mr.  llodgkin,  of  Darlington,  as  a 
consulting   electrical    engineer. 

The  son  of  Mr.  ( leorge  Parkinson,  of  Waterhoust^s,  Comity 
Durh.im,  Sapjxn-  T.  Pahkinsox.  R.R.,  has  been  wounded. 
]'\)rmerly  he  was  an  electrician  at  a  local  colliery. 

Corjioral  D.  Mi'NnAV.  R.l'\;\.,  telegraphist  nt  Portsmouth 
Po.st  Oflice,  hai  licen  award 'd  tlu'  D.C.M.  Tie  volunteered 
to  remain  at  a  batfcc^-y  position  to  keep  up  ti^lephone  connnnni- 
cation  when   the  battery  was  oidered  under  cover. 

Corporal  E.  .Iacksox,  West  Riding  Regiment,  who  has  just 
been  awarded  the  D.C.M..  was  an  electrician  at  the  works 
of  ^^essrs.  R.  F.  Winder.  Leeds. 

Lance-Corporal  M.  HoOAX,  who  was  on  the  Colchester  Cor- 
(lonition  tramwav  .staff,  has  died  of  wounds.  Tfe  had  gained 
th(>  Military  Medal. 

Tjieut<''nant  C.  STni^jiT,  R.F.C..  killed,  was  trained  .as  an 
I'lectrical  engineer  at  Broadheath,  and  gained  a  commission 
in    the   Che.shiro  Regiment. 

Private  Cecil  Oibbons,  Ijancashire  Fusiliers,  killed,  was  em- 
ploved  at  the  Peel-Conr.or  Telephone  Works,  Ltd.,  Adelphi, 
Sal  ford. 

Mr.  G.  Ci.  Ewer,  sales  engineer  to  the  Stepney  Borough 
Council  electricity  supply  department,  who  was  a  Captain 
in  the  7th  Batt.  Essex  Regiment  (T.P.),  and  was  promoted 
Major  in  1P1.5.  has  just  been  promoted  to  Ijieutenant-Colonel 
of  the  l/6th  Es.sex  Regiment,  and  has.  in  addition,  been 
awarded  the  D.S.O.  T;ieut.-Col.  Ewer  saw  service  in  Galli- 
poli  and  in  Egypt  in  the  early  days  of  the  war,  and  is  now 
serving  with  the  Egyptian   Exiieditionary  Force.  . 

The  Stepney  electricity  undertaking  has  now  over  fin  em- 
ployes .serving  with   the  Colours. 

Private  .John  Charxock,  Loyal  North  Tjancashire  Regiment, 
killed  in  action  on  June  7th,  aged  32,  was  employed  by 
Mes.srs.  Dick,  Kerr  ct  C"-.  T^td.,  Preston. 

C-ouncillor  John  Bannister,  a  member  of  the  Electricity 
Committee  of  Buraley  Town  Council,  has  died  from  typhus 
in  Egypt,  aged  30  years.    He  held  the  rank  of  sergeant. 

Lnnce-Cor()oral  T.  Andrhson.  aged  33.  attached  to  the 
Intelligence  Department,  has  been  killed  in  action  in  France. 
He  served  his  apprenticeship  as  an  electrician  with  Messrs. 
Thompson.   Blackburn. 

Sapper  W^  E.  B.  Oration.  R.E.,  killed  in  action,  was  em- 
)iloved  at  the  Bradford  Corporation  electricity  works,  Bolton 
Road. 

Lance-Corporal  A.  Weathekhead,  M'est  Yorks.  _  Regiment, 
reix)rted  wounded  and  missing,  was  an  electrician  in  the 
employ   of  Mr.   Thos.    Wray,   electrician,  Harrogate. 

Private  -James  A.  Callaghan,  Ijoyal  North  Lancashire  Regi- 
ment, who  has  been  killed  in  action,  was  employed  by  Messrs. 
l''iankenburg,  of  Manchester. 

Sergeant  F.  Pratt,  Royal  Scots,  killed  in  action  in  France, 
served  his  time  as  an  articled  pupil  with  Messrs.  Bruce 
Peebles  &  Co.,  with,  whom  he  was  a  designer  when  he  en- 
listed. 

Lieutenant  Tj.  S.  Maddrell,  Australian  Infantry  Brigade, 
awarded  the  Military  Cro.ss,  was  an  electrical  student  at  the 
works  of  the  Manx  Electric  Railway  Co.,  Douglas  (Isle  of 
Man),  prior  to  going  to  Melbourne,  Australia. 

Bombardier  A.  R.  Taxslev,  R.F.A.,  who  was  an  electrician 
with  the  G.E.  Rly.  Co..  has  lieen  awarded  the  Military  Medal. 
Mechanical  Staff-Sergeant  .A..  H.  Marshall,  A.S.C,  drowned 
at  .sea,  .served  his  apprenticeship  with  Mr.  A.  House,  electrical 
engineer,  of  Y'ork,  and  was  with  Messi-s.  Elphick,  of  New- 
castle-on-Tyne. 

Sergeant  E.  Wallis,  who  has  gained  the  Mihtary  Medai 
for  conspicuous  bravei-y,  was  engaged  with  Messrs.  Fraser 
and  Chalmers,  of   Erith. 

Corporal  L.  .\.  Clover.  Queen's  West  Surrey  Regiment, 
killed  in  action  at  the  age  of  43  years,  was  for  some  years 
with  Messrs.  Baxter  &  Caunter,  London. 

Tlie  Timrs  .states  that  Second-fjieutenanl  S.  H.  Iv.  Dodglas- 
Crompton.  Royal  Fusiliers,  who  was  killed  on  June  7th.  aged 
•21.  was  intending  to  liecome  an  electrical  engineer,  and  was 
at  a  technical  college  when  the  war  broke  out.  "  He  tied  a 
blue  handkerchief  on  to  the  end  of  his  stick,  and  told  his  men 
to  follow  it.  He  .  .  .  seemed  ;o  forget  there  was  any 
danger.  .  .  .  While  rallying  his  men  he  was  shot  by  a 
sniper." 

Obituary.— Prof.  T\.  BiEKELANn.— Prof.  K.  Birkeland.  of 
Christiania,  died  in  Tokio  on  June  ISth.     His  name  i.s  well 


known  a.;  that  of  the  joint  inventor  of  the,  Birkcland-Eyde 
electrical  pi(K'ess  for  the  lixalion  of  atmospheric  nitrogen, 
which  now  employs  approxim.ately  lialf  a  million  ll.i'.  of  elec- 
trical plant.  Prof.  Jiirkelaiul  was  an  eminent  physicist, 
especially  interested  in  terrestrial  and  solar  magnetic  and 
electrical  phenomena. 


REVIEWS. 


AUcnwihui  Currents.     By  C.  E.   Maumjs.sox.     ]>ondun  ;   Hill 
Publishing  Co.     Price  J7s.  net. 

So  many  text-books  on  electrical  engineering  have  been 
issued  recently  by  American  writers  that  it  l)ec(aues  more 
than  a  little  ditficult  to  di.stinguish  between  them,  and  to 
assign  to  each  its  special  suitaijility  for  different  classes  of 
engineering   students. 

It  may  bo  well,  therefore,  to  begin  the  present  notice  by 
attempting  to  outline  the  .special  characteristics  of  the  work 
to   which  it   applies. 

Like  .several  others  that  have  hef^n  noticed  recently  in  our 
columns,  the  present  work  is  the  result  of  notes  of  lecture 
courses  prepared  for  undergraduate  students — in  this  case  at 
the  fTniversity  of  Wasliington.  'fhe  di.scussion  as  a  whole  is 
confined  to  main  principles,  and  little  descriptive  or  cori.struc- 
tional  matter  is  included. 

The  first  chapters  deal  mainly  with  the  conditions  existing 
in  simple  alternating  circuits,  and  contain  a  veiy  full  intro- 
duction to  the  vector  algebra  of  such  circuits,  worked  out 
with   numerous  and   clear   diagrams. 

Following  this  general  introductory  matter,  w-hich  occupies 
the  tir,st  11  chapters,  we  have  one  chapter  devoted  to  each  of 
the  following  types  of  machines: — Transformers,  induction 
motors,  alternators,  synchronou.s  motors,  rotary  converters,' 
single-pha.se  commutator  motors,  and  asynchronous  genera- 
tors. The  principles  of  the  behaviour  of  each  of  these 
machines  are  treated  mainly  by  means  of  vector  diagrams  and 
vector  algebra.  _       _     i&^ 

The  next  two  chapters  deal  with  the  "  dielectric  circurt;" 
and  give  a  very  interesting  elementary  introduction  to  the 
general  theory  of  insulation.  The  remaining  seven  chapters 
deal  with  transmission  lines,  protective  devices,  and  wave 
forms.  In  this  la.st  section,  again,  vector  diagrams  and  vector 
algebra  are  employed,  except  in  the  chapter  on  protective 
appliances,  which  is  mainly  descriptive  in  character,  and 
contains  a  number  of  illustrations  of  actual  pieces  of  appa- 
ratus. 

It  will  be  gathered  from  what  has  been  said  that  the  book 
is  essentially  a  student's  text-book,  rather  than  a  book  for 
general  reference,  also  that  it  makes  no  attempt  to  deal 
with  questions  of  design  or  construction,  but  deals  (chiefly  by 
means  of  vector  analysis)  with  underlying  principles.  It  is, 
further,  only  in  the  last  section,  dealing  with  tran.smis.sion 
lines,  that  a  fairly  advanced  treatment  involving  considerably 
higher  mathematical  knowledge  is  included. 

We  may  next  proceed  .to  discuss  in  rather  greater  detail 
the  treatment  of  the  various  parts  of  the  subject.  In  the 
first  section,  which  deals  with  the  general  alternating  circuit, 
we  are  led  through  series  and  parallel  circuits  containing 
resistance,  inductance,  and  capacity,  and  with  the  aid  of  a 
very  clear  .series  of  diagrams,  the  methods  of  treating  each 
ease  algebraically  and  .symbolically  are  well  explained.  The 
author  has  adopted  the  simple  device  of  distinguishing  be- 
tween the  vectors  of  current  and  voltage  by  giving  a  different 
shape  to  the  barb  of  the  arrows  used  in  the  diagrams.  The 
symbolic  notation  follows  in  the  main  that  of  Steinmetz, 
though  some  variations  have  been  introduced  without  any 
apparent  reason. 

The  treatment  of  the  behaviour  of  the  various  types  of 
machines  is  mainly  vectorial,  and  accordingly  such  subjects 
as  the  wave  form  of  alternator  voltages,  currents,  and  re- 
actions are  not  dealt  with  in  great  detail,  nor  are  irregulari- 
ties due  to  the  slots  of  induction  motors  dealt  with.  A 
special  chapter  towards  the  end  of  the  book  is,  how'ever, 
devoted  to  the  subject  of  commercial  wave  forms  and  har- 
monics, and  many  typical  examples  are  illustrated  and  dis- 
cussed in  detail. 

To  the  more  advanced  reader,  the  second  portion  of  the 
book,  especially  the  chapters  dealing  with  the  "  Dielectric 
Circuit,"  'and  with  transmission  lines,  will  prove  the  most 
interesting,  and  it  is  in  these  chapters  that  the  author  has 
departed  from  the  beaten  track  follow^ed  by  the  ordinary 
.student's  text-book.  The  treatment  of  the  problems  of  insu- 
lation and  electric  high-tension  discharge  as  special  cases  in 
the  general  dielectric  circuit  is  quite  admirable.  The  vec- 
torial treatment  of  transmission  lines,  although  perhaps  less 
original,  is  also  excellent,  and  brings  the  subject  within  the 
range  of  the  average  advanced  student.  The  very  full  chapter 
on  wave  forms  has  already  been  referred  to. 

In  conclusion,  we  may  congratulate  the  author  on  the  pro- 
duction of  an  excellent  text-book  which  should  prove  useful 
to  many  undergraduate  students  of  electrical  engineering. 
Perhaps  its  leading  characteristic  is  its  great  clearness  and  its 
consistent  application  of  vectorial  methods  as  adapted  to  a 
very   large   variety  of  problems. 
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A  Laboratory  Course  in  Practical  Electricity  {or  Vocational 
Schools  and  Shop  Clasucs.  By  M.  J.  Arcubold.  New 
York  :  The  Macmillan  Co.    Pri(,-e  5s.  net. 

The  author  of  thi.s  manual  is  the  instructor  in  vocational 
electricity  at  the  Wendell  I'liillips  High  School,  Chicago,  and 
the  general  trend  of  trade  school  teaching  in  the  States  is 
fairly  indicated  by  the  tyiH>  of  experiment  and  'the  method  of 
treatment  giv,pn  in  this  book.  It  is  claimed  that  any  text- 
book can  be  u.sed  in  conjunction  with  this  course  of  experi- 
ments, and  the  loosoleaf  arrangement  permits  alteration  of 
the  order  of  work  at  the  discretion  of  the  teacher. 

The  course  is  divided  into  four  terms,  or  semesters,  of 
about  25  experiments  each,  and  a  course  of  practical  shop 
woi'k  is  suggested  to  correlate  with  this  manual.  The  first 
section  commences  with  simple  experiments  on  magnets  and 
magnetic  fields,  and  leads  up  to  voltaic  cells,  galvanometers. 
Ohm's  law,  and  the  commercial  measurement  of  resistances. 
The  method  of  treatment  can  be  best  explained  by  illustrat- 
ing in  a  few  typical  cases.  The  loose  sheets  serve  as  the 
record  of  the  experiments  done,  and,  as  the  instructions  are 
all  printed  in  the  past  tense,  it  only  remains  for  the  student 
to  make  his  own  diagrams  and  fill  in  a  few  words  here  and 
there  to  complete  the  sheets. 

For  example,  in  the  experiment  on  "  Making  a  Compa.ss 
Needle  "  we  titid  an  oblong  .space  about  2  in.  by  3  in.,  headed 
"  Sketch  of  spring  being  rubbed  with  magnet.  Resulting 
IX)les  marked,"  and  alongside,  these  sentences  awating  com- 
pletion :  — 

"  The  watch-spring  compass  was  brought  near  the  North 

Pole  of  the  bar  magnet  and  it  attracted  the  end  of  the 

compass. 

"The  end  last  touched  by  the  bar  magnet  was  found  to  be 
a  ■ pole,  and  attracted  by  the pole  of  the  bar  magnet. 

"  It  was  found  that  like  poles  always each  other,  and 

unlike  poles  always  each  other." 

Tlie  same  insistence  on  a  stereotyi>ed  method  of  recording 
results  and  deductions  continues  throughout  the  book.  The 
later  and  more  difficult  experiments,  however,  bear  less  re- 
•semblance  to  mi.s.sing-word  competitions  than  the  earlier  ones. 

The  second  seme.ster's  work  deals  further  with  resistance 
measurement,  heating  effects,  and  energy  lo.sts.  Meter  read- 
ing is  taught  with  some  pains,  and  some  introductory  work 
on  electromagnetics  is  begun.  The  third  section  deals  fully 
with  motors  and  dynamoi? — motors  first  because  dynamos  are 
driven  by  motors  in  most  .schools;  the  fourth  section  begins 
with  the  elementary  principles  of  alternating  cuiTents,  and 
then  proceeds  to  a.c.  generators,  motors,  transformers,  and 
meters. 

In  an  appendix  sketches  are  given  of  all  experiments  and 
connections,  together  with  tables  of  sines,  cosines,  tangents. 
and   B.   and  S.   wires. 

The  strong  points  of  the  book  are  (I)  its  insistence,  on  the 
systematic  recording  of  experimental  results,  and  (2)  its  habit 
of  putting  que.stions  at  the  end  of  each  experiment  to  dis- 
cover whether  the  principles  have  been  fully  understood.  Its 
weak  points  are  (1)  the  .stereotyping  of  experimental  records, 
and  (2)  the  spoon-feeding  adopted  in  the  missing-word  method 
in  the  earlier  chapters.  In  spite  of  the.se  defects,  it  is  cer- 
tainly desirable  that  such  books  should  he  seen  in  this  coun- 
try. English  trade-.school  teaching  methods  are  still  far  from 
perfect,  and  while  American  methods  cannot  be  adopted  rn 
hlor.  they  indicate  important  progress  in  a  department  of 
education  which  we  caimot  afford  to  ignore. 

The  pale  khaki  cover  and  the  white  linen  backing  do  not 
appear  to  us  to  be  suitable  foi*  the  hard  wear  generally 
accorded  to  a  laboratory  book,  but  in  other  respects  the 
arrangement  and  production  of  the  book  are  pleasing  and 
satisfactory.— P.  H.  S.  K.  ^ 


NEW     COMPANIES     REGISTERED. 


KUclrical  Labnrafnrji  Coutbc  for  Junior  Students.  By  Maoni'S 
Maci,ran,  M.A.,  D.Sc.  I,ondon  :  Blackie  fc  Son.  Price 
2r.  net. 

This  little  book  is  jntcnded  to  cover  an  elementary  fiist 
year's  course  in  electrical  engineering.  It  has  been  prepared 
by  the  head  and  staff  of  the  electrical  department  of  the 
Jloyal  Technical  College,  •  Glasgow,  from  MS.  instruction 
sheets  used  in  the  laboratory,  and  compri.ses  descriptions  of 
70  experiments  with  detailed  instructions,  theoretical  notes, 
and  diagrams  of  connections. 

Some  idea  of  the  scope  of  the  book  can  be  obtained  from 
the  following  typical  experiments :  Maps  of  magnetic  fields, 
determination  of  "  H,"  constant  of  a  tangei\t  galvanometer, 
measurements  of  resistance  by  meter  bridge  and  P.O.  box, 
measurement  of  high  and  low  re.'Hstances,  E.C.E.  of  copper, 
.Joule's  ef|uivalent,  photometiy  of  glow  and  ate  lamps. 
B.H.  curves,  cable  faults.  Kelvin  balance,  characteristics  of 
dynamos.  \  page  of  "  In.structions  to  Students"  is  given  at 
the  beginning  of  the  book,  and  there  is  al.so  an  appendix  of 
uaefiil  data. 

All  the  instruction.i  and  hints  b.-^ar  the,  hall-mark  of  prac- 
tical experience  and  common-sense,  and  the  book  is  likely 
to  serve  a  useful  purpose  in  connection  with  similar  practic^al 
electrical  course.s  in  other  technical  institutes  and  colleces.— 
P.  H.  S.  K. 


Macfarlane    Winch    Co.,    Ltd.    (147,812). — Private   com- 

l)my.  Rigi^Urrfil  Jum-  25tli.  t'apilal.  I'lIi.OOii  in  lOU  shares  of  Is.  each  and 
l-,Ut)0  shares  of  £1  rach.  To  lake  over  from  G.  T.  Macfarlane  patent  l,08;i 
of  1917,  in  connection  with  ships'  winches,  on  the  terms  of  an  agreement 
between  the  said  G.  T.  Macf.'iriane,  of  the  one  part,  and  the  Power  Plant 
Co.,  Ltd.  (for  this  company),  of  the  other  part,  and  to  carry  on  the  business 
of  mechanical,  electrical,  hydraulic,  marine,  ."nd  gener.il  enj^ineers,  S;c.  The 
subscribers  (each  with  one  share)  are:  E.  T'revor  L.  Williams,  J. P.,  Clock 
House,  Hytleet,  Surrey;  G.  T.  Macfarlant',  Innamtncka,  Cannons  Lane, 
Pinner,  Middlesex,  mariner.  The  first  direttors  are:  E.  Trevor  L.  Williams, 
I. P.,  and  G.  T.  Miicfarlane.  Solicitors:  Messrs.  Slaujjhler  &  May,  IB. 
Austin     Kriars.    E.C. 

Hooton  &   Ellesmere   Port   District   Electric   Supply    Co., 

Ltd.  (14",8W),— Privilc  company.  Rejjistered  June  25th.  Capital,  £3,000  in 
1,500  "  .\  "  shores  and  1,500  "  B  "  shares  of  £1  each.  Objects,  as  title. 
Agreement  between  the  Kt.  Hon.  Lady  Rossmore  and  Mary  Straker  of  the 
first  part,  Johnson  &  Phillips,  Ltd.,  of  the  second  part,  and  S.  S.  Dawson 
(for  the  company)  of  the  third  part.  The  subscribers  (each  with  one  share) 
are:  .S.  S,  Dawson  51,  North  John  Street,  Liverpool,  chartered  accountant; 
T.  R.  Cholmondeley,  Pont-y-Ochin,  Gresford,  North  \\';iles,  estate  agent, 
'i  he  first  directors  arc:  .S.  S.  Dawson,  T.  R.  Cholniondelev.  J.  Macgregor,  and 
C.  Slew;irl.  Registered  office  :  13(),  Albany  Buildingsl  Old  Hall  Street, 
Liverpool. 

Blackwall  Engineer  &  Welding  Works,  Ltd.  (147,833).— 

Private  company.  Refjislereil  June  2SlIi.  'Capital,  .£3,000  in  £1  shari^s.  Elec- 
tricians, mechanical,  and  electrical  enj^ineers,  welders,  makers  of  motor 
vehicles  and  parts  thi'reof,  &c.  The  subscribers  (each  with  one  share)  are ; 
H.  Andrews,  Gl,  VVclbeck  Road,  East  Ham,  E.,  accountant ;  G.  Steel,  5, 
Disraeli  Roul,  Forest  Gate,  E.,  electrical  engineer.  The  first  directors  to  be 
jippointrd  by  the  subscribers.  Solicitor  :  \V.  Cook,  51),  Gr;icechurch  Street^ 
M.C. 

British  Glass  Wool  Co.,  Ltd.  (147,843).— Private  com- 
pany. Registered  Junj  2!)lh.  Capit.il,  £1,500  in  £1  shares.  Manufacturers 
of  glass  wool  and  glass  fibre,  importers  and  inanufaclurers  of  electrical 
appliances  applicable  thereto,  and  any  other  electrical  ;ind  mechanical  appli- 
ances, A;.  'i'he  subscribers  (each  with  one  share)  are  :  A.  R.  Holmes,  38, 
Highbury  Hill,  N.,  engineei  ;  Alice  M.  Stevens,  41,  Loraine  Road,  Holloway, 
N.,  clerk.  The  first  directors  are  :  A.  R.  Holmes  (permanent)  and  Alice  M. 
Stevens.      Solicitor  :    D.  W.   Mnrpole,  1,    Renfrew    Road,  S.E, 
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Carrickmacross  Lighting   Co.,   Ltd,    (4,276). — Particulars 

of  £2.500  debentures  created  November  14lh.  l!)lti,  and  April  20lh,  1!»17,  filed 
pursuant  to  Section  93  (3)  ,  of  the  Companies  (Consolidation)  Act,  1908,  the 
whole  amount  being  now  issued.  Property  charged  :  The  company's  under- 
taking and  property,  present  and.  future,  including  uncalled  capital,  and  cer- 
tain premises,  &c.,  in  Chapel  Lane,  Carrickmacross.  Trustees:  W.  Pierce, 
Carrickmacross,    and    K.    A.    Orr,    Castteblane\ . 

Electrical  Contracts  &  Maintenance  Co.,  Ltd. — Memoran- 
dum of  satisladion  in  full  on  Mnnh  5lh.  1*M4.  of  ditunlures  dated  May  lllh, 
1909,  and  August  4lh,  1910,  securing  £300  and  ^100  respectively.  Notice 
tiled    June    2tith,   1917. 

Metropolitan    Electric    Supply    Co.,    Ltd. — Particulars   of 

£2.")0,0(l(»  debenlure.s  ereated  May  15lh,  1917,  fileil  pursuant  to  Section  93  (3) 
of  the  Comp;inirs  (Con.solidatian)  .Vc  1 ,  1908,  the  whole  amount  being  now 
issued.  Property  charged  ;  (1)  Freehold  land  and  generating  station  at  Acton 
(subject  to  a  prior  charge);  (2)  so  much  of  a  piece-  of  fn-ehold  lanti  at 
Willesden  on  which  generating  station  stands  as  is  not  coi^prisetl  in  the 
security  for  the  3^  per  cent,  second  mortgage  debenture  stCK-k  ;  (3)  the  under- 
takings constituted  under  the  Hanwell  Electric  Lighting  Order,  1904,  the 
Acton  Electric  Lighting  Order,  1891  (subject  to  prior  charge),  and  the 
Snuthall-Norwood  Elcrtric  Lighting  Order,  1905;  (4)  the  undertaking  rel.iling 
t(]  the  Urban  District  of  Greenford  constituted  und-'r  the  I'sbridge  &  District 
l-;iectricity  Supply  Extension  Order,  1903;  (5)  (>,000  preferred  paid  shares  in  the 
lirentford  Elcxtric  Supply  Co.,  Ltd.;  and  ((i)  thf>  company's  undertaking  and 
f^ineral  assets,  suhjirt  to  charges  under  trust  deed  of  July  20th,  1894,  and 
Juiv  4th,  1899.  Trustees  :  Trustees,  Executors  &  Securities  Insurance  Cor- 
poration,   Ltd.      Commission,    allowance  or   discount:    10    per   cent. 

Contraflo    Condenser    &    Kinetic    Air    Pump    Co.,    Ltd. 

(110,264).— Capital,  £80.f)00  in  £1  sharc-s.  Return  dated  May  I8fh,  1917.  All 
shares  taken  up.  7s.  per  share  called  up  on.  27.000;  £9,450  paid.  Mortgages 
and    ch  irges  :    Nil. 

Cutting   Bros.,  Ltd.    (81,178).— Capital,   .£25,000  in   },rM) 

ord.  and  1,U00  pr.f.  .sh;ir.s  o(  £10  each.  Rc-turn  d.itcd  Dirccnihcr  29th,  1(116 
(filed  Kebruarv  28lh.  1917).  .TOO  ord.  share's  taken  up;  £1.000  paid  on  100; 
£.'},200  (£8  per  share)   credited  as   paid   on    400. 

Chislehurst   Flectric  Supply  Co..  Ltd.   (.50,980).— Capital. 

i'l.'i.tlDtl  in  t'.'»  >h.-iTe^.  K.tui-n  diiteil  April  Kith.  llll".  ;\ll  shares  taken  up. 
£1.5,(HIII    li.ii.l.       MortK.. >;.■■.    :ind    .  har^.s  :    I'll.OIIO. 

W.  fi.  Cannon  &  Sons,  Ltd.  (87.796).— Capital,  .£3,000  in 

£1  slKin-.  Kelnrn  dated  Jun.>  "ih,  l:iI7.  .Ml  shares  taken  up.  £9  paid; 
£2.!)!)1   ct)nsid4'red    as   paitl.     iVIortgages   and  ch.-iriJes  :    Nil. 


CITY     NOTES. 


Sir  n.  A.   Toirnn,   M.V..  said  that  the 

United  Llectric     ditiicultics    of    the    yoar   h;i<l    lifen    rather 

Tramways  of      \vi)isi>  tliaii  in  1915.     Noarly  three-quarters 

Monte  Video,      <>f  the  incroii.'ie  in  operatiiin  expenses  arose 

Ltd.  fiorn  the  hiyh  priee  of  eoal.    To-day  it  was 

about  1.508.,  witii  no  iniprovpiiient  in  sipht. 

Freiphts  which  u.9ed  to  he  12.s.  to  14s.  per  ton  were  now  lOOs. 

to  I'iOs.     Tiie  Eight  Hours  T^aw  of  Monte  Video  also  meant 

l)oth  increase  of  wages  and  increase  of  staff.    Heavy  renewals 

would  occur  in  the  near  future,  especially  in  connection  with 

re-pavinf,'.      But  these  were  alnioinial  times,  and  they  ought  not 
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to  defer  dividends,  especially  prererence  dividends,  unless  it  be- 
laiiie  abwhitely  necessary.  The  chairman  referred  at  some 
leiif^'tb  to  the  fact  that  the  municipality  was  proceeding  with 
its  vast  pavint,'  pronrainme,  notuithstandinf;  the  times.  Their 
int<'rcsts  were  beiii;;.  and  would  continue  to  be,  very 
>eriously  alTeited  thereby.  The  whole  co.st  of  paviniJ  the 
streets  was  defrayed  by  the  owners  of  proiK'fty  on  either  side 
in  equal  parts.  Where  tramway  lines  existed  the  company 
had  to  pay  for  the  equivalent  of  the  space  occupied  by  the 
lines,  and  .50  centimetres  on  either  side  of  the  rails.  ,  Any- 
thinj;  that  tended  to  stianf,'le  tramway  enterpris*'  was  inimical 
to  the  public  conviMiience.  rroceedinys  had  been  com- 
menced in  Monte  Video  with  a  view  to  ol)tainint'  a  delinite, 
decision  as  to  tliv  toinpany's  lepal  position.  The  next 
>ix  months  were  thi'  lean  months,  when  there  weie  no  excep- 
tionally heavy  tialtics  to  help  toward  meetin;.'  the  fixed  charfies, 
now  abnormally  high.  They  must  be  patient  and  await 
events. 

Mil.    Kennkth    Clark,   presiding;    at   the 
.Muminiura        annual    meetint;    on    .June   '27th.    said    that 
Corporation,       they  had  ho|H'd  to  clear  otV  another  year's 
Ltd.  preference   dividend    at   that    meeting,   biit 

the  taxation  upon  industries  of  their 
descriptiim  was  of  a  heavy  character,  and  the  settlement  of 
the  various  items  in  the  accounts  was  a  matter  of  very  great 
ditficulty.  Tt  was.  therefore,  impossible  to  estimate  at  pre- 
sent what  amount  would  be  available  for  distribution,  so  they 
were  carrjinj!  the  balance  forward.  He  hoped  that  the 
authorities  would  bear  in  mind  that  theirs  was  one  of  the 
key  industries  of  the  country,  and  that  their  opponents  in 
other  countries  had  been  reaping  a  large  benefit  from  the 
enormous  prices  that  they  had  obtained  for  their  metal,  and 
tlieir  profits  had  \u?en  practically  untouched  by  special  war 
taxes,  .so  that  they  had  been  able  to  Imild  up  large  reserves 
which  «-ould  put  them  in  a  strong  position  in  resjiect  of 
international  competition.  The  difficulties  in  regard  to  sup- 
plies of  raw  materials,  labour,  freight,  &c..  had  increased 
during  the  year.  Their  increase  of  output  had  been  a  matter 
of  much  concern,  and  they  had  carried  out  during  the  year, 
and  under  difficulties,  a  large  amount  of  work  with  that  end 
in  view.  The  negotiations  for  the  purchase  of  the  additional 
water  lights  bad  been  prosecuted  vigorously,  and  a  great 
many  diffieiilt  purchases  carried!  through.  The  plant  for  the 
erecti'in  of  the  dams  had  been  purchast^d.  and  the  means  of 
transit  from  the  North-Western  RIy.  Co.  to  the  .site  of  the 
d  Mils.  I.'2()(l  ft.  above  sea  level,  provided.  The  bridge  across 
the  Cninvay  River  had  been  con.structed,  and  they  were  now 
able  t'l  take  the  L.  &  N.-W.R.  Co.'s  trucks  right  into  the  works 
yard  The  new  turbo-generator  had  been  delivered,  and 
would  undergo  its  trial  run  in  their  w'orks  within  the  next 
f,,.,'  <!-vs.  This  meant  an  increase  of  20  ]vt  cent.  t<j  the 
capacity  of  tht'i'-  electrical  plant,  and  should  put  them  in  a 
ivisition  iluring  the  coming  winter,  for  the  fir.st  time  in  their 
history,  to  make  full  use  of  their  pipe  line:  but  they  would 
not  be  able  to  make  full  use  of  the  entire  electrical  capacity 
until  they  had  completed  their  erection  of  the  new  dams,  so 
"s  to  store  the  necessary  water  to  provide  power  during  the 
^u'nmer  month.s'.  During  the  year  they  erected  a  heavy  roll- 
'•ig  mill  plant,  with  three  trains  of  rolls,  and  these  had  been 
ill  .satisfactory  use  for  some  time  past.  This  addition  should 
be  of  great  assistance  to  the  company,  for  it  would  enable 
it  to  market  its  output  in  the  form  of  sheets.  Ijast  year's 
output  was  the  largest  in  the  company's  existence;  in  fact,  it 
•liowed  an  incica.-ie  of  more  than  '^0  per  cent,  in  their  produc- 
t'oii,  mainly  due  to  the  Dulvn  tunnel,  which  had  far  more 
than  justified  its  formation.  They  had  under  consideration  a 
funding  scheme,  which  they  hoped  to  submit  at  a  later  date, 
with  a  view  to  dealing  with  the  arrears  on  preference  divi- 
dend. The  war  had  shown  new  u.ses  for  aluminium,  and, 
in  his  opinion,  the  production  of  light  alloys  would  be  an 
iiii|xirtant  feature  of  the  aluminium  industry  in  the  years 
to  come.  He  looked,  therefore,  for  a  largely  increased  demand 
rfter  the  war.  They  now  had  a  sound  bu.siness,  which  had 
proved  itself  to  be  a  national  a.s.set,  but  it  was  absolutely 
necessary  that  they  .should  continue  their  policy  of  extension, 
.•:pd  this  meant  a  continuance  of  capital  expenditure,  for 
'•  liich  large  sums  of  money  would  be  necessary.  He  trusted 
tlv  time  was  not  far  distant  when  they  could  begin  to  put 
:'ide  sums  of  money  as  reserves  for  the  many  contingencies 
(li  it  had  to  be  met  by  all  trade  concerns.  In  replying  to  di.s- 
(■'•<sion,  the  chairman  said  that  the  company  wa.s  in  a  very 
>  lund  position.  It  was  doing  extraordinarily  well:  costs  had 
"nne  down  very  much,  and  if  they  were  .succe.s,sful  in  getting 
t'l"  water  which  they  bad  in  view  they  would  not  only  be 
aMe  further  to  increase  their  production,  but  probably  to 
double   it. 

The  directors  announce  that,  owing  to 
British  Columbia    the  .serious  increase  in  the  cost  of  living. 
Electric    Railway    the   tramway  employes  asked  for   an    in- 
Co.,  Ltd.  crea.se  in  wages,   which  it  was  absolutely 

imixissible  for  the  company  to  pay.  in 
f-ice  of  jitney  motor-car  competition,  and  having  regard  to 
the  present  fares  charged.  The  men  stopped  work  on  .Tune 
1-Sth.  Public  pressure,  arising  from  the  cessation  of  the 
services,  compelled  the  authorities  to  take  action  and  approach 
the  company,  with  the  re.sult  that  the  company  agreed  to 
reinstate  the  services,  making  the  be.st  possible  terms  with 
the  employes  on   the   understanding   embodied   in   resolutions 


of  the  City  Council  that  an  impartial  investigator  be  appointed 
by  the  Provincial  Goverament  to  examine  and  report  on  the 
transportation  problem  in  tlw  city  and  surrounding  district, 
with  particular  reference  to  the  jitney  biotor-car  competition. 
The  aity  and  the  company  have  agreed  to  abide  by  the  Com- 
missioner's recommendations,  The  coiiiJjany  has  agreed  to 
resume  the  railway  service.s  until  the  Commissioner's  recora- 
niendations  are  received.  These  services  were  resumed  on 
June  ■21st,  an<l  the  cbnipaiiy  is  paying  the  increases  asked 
for  by  the  men. 


Con.solidated  Llectrical  Co.,  Ltd. — Mr.  H.  Alli;n  pre- 
sided at  the  annual  iiu'eting,  and  said  that  there  was  a  tritling 
decrea.se  in  the  net  ini-ome,  due  entirely  to  the  reduced  divi- 
dend received  on  their  telephone  .shares,  which  he  believed 
would  be  only  tiMiiporary.  The  net  result  of  their  operations 
was  that  they  [laid  the  same  dividend  as  for  the  previous  year, 
carrying  forward  i'H.OtlG,  against  ,t'::i,l.')i).  They  w<Te  practic- 
ally free  from  liabilities;  investments  had  suffered  no  material 
depreciation   during  the  year. 

"Telegraph  Construction  &  Maintenance  Co.,  Ltd.— In- 
terim dividend  of  .5  per  cent.   (l'2s.  iH>r  share),   free  of  tax. 

Browett,    Lindley  &   Co..   Ltd. — For  191G  the   net   profit, 

after  providing  for  interest  charges  and  writing  ill, 134  off 
for  depreciation,  was  i.'9,45(l,  out  of  which  the  full  year's  divi- 
dend of  6  per  cent,  has  been  paid  on  the  preference  shares, 
together  with  an  extra  distribution  of  3  per  cent,  on  account 
of  arrears,  and  a  dividend  of  4  per  cent,  on  the  ordinary 
shares,  leaving  ,£3, .540  undivided,  subject  to  excess  profits 
duty. — Financial  Times. 

West  Coast  of  America'  Telegraph  Co.,  Ltd. — After  pro- 
viding for  interest  charges,  transferring  fl4,(XKI  to  general 
reserve,  and  providing  £1,000  for  investment  fiuctuations, 
£9,'286  is  carried  forward. 


STOCKS     AND     SHARES. 


TUESD.ti     EVENI.NO. 

The  Stock  Exchange  "enjoyed"  a  long  week-end  holiday, 
which  few  wanted,  the  pretext  being  an  ancient  rule  pro- 
viding that  the  House  shall  be  closed  on  all  Bank  Hobdays. 
This  served  to  cut  into  what  little  business  there  is  at  this 
season  of  the  year,  and,  in  consequence,  markets  have  been 
very  quiet.  Questions  are  in  the  air  as  to  what  may  be  the 
prosi>ect  for  another  War  Loan,  but  well-informed  quarters 
look  for  nothing  in  the  way  of  a  popular  loan  for  some  time 
to  come. 

At  the  commencement  of  the  half-year  just  ended,  the  5 
per  cent.  War  Loan  was  imminent,  and  its  official  terms  were 
published  early  in  January.  These  terms  proved  sufficiently 
tempting  to  .save  the  fall  in  other  investment  stocks  that  had 
lieen  freely  predicted.  Markets  resisted  the  triumphant  new- 
comer with  a  strength  surprising  to  those  who  remembered 
the  financial  disturbance  created  by  the  45  per  cent.  War 
Loan  of  June,  1915. 

We  may  with  advantage  set  out  the  net  rises  and  falls  in 
markets  connected  with  electrical  companies'  shares,  for  the 
six  months  have  been  big  with  war  happenings,  naval,  mili- 
tary, and  political,  with  their  effect  upon  the  stocks  and 
shares  of  the  world.  How  lightly  they  have  touched  so 
purely  an  investment  market  as  that  for  electricity  supply 
issues  this  comparative  table  shows  ;  — 


share. 

Brompton. .         . .  6| 

Charing  Cross    . .  3| 

Chelsea     . .         . .  3 

City  of  London  . .  11^ 

County  of  London  lOJ 

Kensington         , .  5| 


Rise  or 
Jan.  2.    Now,    faU. 


+  4 


+  8 
+  i 


Rise  or 

Share.           Jan.  2.  Now.  fall. 

London    Electric      13          1  — 3 

Metropolitan     . .      2J         2*  +i 

St.  James's        ..6           6i  +* 

South  London   . .      2J          2|  —J 

South  Met.  Pref.     21/6       21/-  — 6d. 

^Vestminster      . .      5g          5J  +  J 


Of  these  1'2  companies,  the  March  reports  for  the  year  1916 
showed  an  overhead  increase  in  gross  revenue  amounting  to 
9  f>er  cent,  above  that  of  191.3,  but  the  expenses  were  11  per 
cent,  higher,  the  latter  figure  working  out  to  no  less  than 
67  per  cent,  of  revenue,  as  compared  with  .51  per  cent,  for 
1913,  the  year  before  war  started.  Four  of  the  companies 
reduced  their  dividends,  the  Brompton,  Chelsea.  Kensington, 
and  the  London.  The  last-named  passed  its  dividend  alto- 
gether, as  compared  with  a  payment  of  3  per  cent,  in  191.5, 
this  being  caused  by  a.i0  accident  to  the  generating  station. 
No  increases  were  made,  but  the  South  Metropolitan  re- 
jieated  the  distribution  of  4  per  cent,  which  it  made  for  1915, 
the  first  since  2^  per  cent,  was  paid  for  1908.  The  introduc- 
tion last  year  of  "  summer  time  "  played  havoc  with  prices. 
At  the  Brompton  and  Ken.sington  meeting,  tlW?e  months  ago, 
the  chairman,  referred  to  summer  time  as  being  an  un- 
doubted benefit  to  the  community  at  large,  but  an  "  unmiti- 
gated evil  to  the  purveyor  of  artificial  illumination."  It  was 
a  prominent  factor  in  lowering  the  long-established  dividend 
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rak',  in  the  case  of  his  own  company,  from  10  per  cent,  to 
y  per  cent. 

Railway  stocks,  as  regards  the  Tulies,  have  given  way,  the 
present  price  of  .S'2i  for  Underground  Electric  Incomes  being 
10  points  lu'low  that  with  which  the  yeai'  began.  This  was 
the  natural  .st'quence  to  the  ^dividend  being  lowered  (for  the 
last  liaU-year)  tol'2  per  cent.,  as  against  tbe  8  per  cent,  to 
which  the  bonds  are  entitled.  Di.stiicts  have  shed  i,  and 
Metropolitans  at  '23^  are  Ik  lower  on   the  six  months. 

Telegraphs  and  telephones  are  mo.stly  higher,  the  upward 
movement  being  continued  with  .steadiness  throughout  the 
ivriod.  Marconis  at  3  5/U')  are  8s.  9d.  to  the  good  on  balance, 
though  Americans  are  ahru).st  unchanged  at  Ifis.  ;  Canadians 
at  lis.  are  Is.  6d.  up.  British  Cohnubia  Electri<'S  have  fallen 
bi'Mvily,  on  fears  of  nuniicipal  competition.  Mexicans  are 
higher;  Brazil  Tractions  4  points  down,  dnc  to  the  board's 
decision  to  pay  no  more  dividends  this  year  071  the  common 
shanks. 

The  Manufacturing  group  shows  Jioticeable  firmness  in 
nu>.st   instances.     To  tabulate   interesting  examples  :  — 


Rise  or 

R 

ise  or 

sliare.           Jan.  2. 

Now. 

tall. 

Share. 

Jan.  2. 

Now. 

fall. 

Bvit.    .\luininium    28/6 

28/9 

+  3cl. 

Edison  p.p. 

rS 

+  3 

Brit.  Insulated  . .     115 

m 

•tU 

Klectric  Con. 

..   lA 

uV 

-4 

B.   WcstiliKllouse 

Gen.  Electric 

..     13? 

+  1^ 

Pret 23 

2i 

Hen  lev 

..    IB 

1R>, 

-A 

Callender's         . .    13 

13| 

n 

India-Rubber 

..     123 

la* 

-s 

Castner  Kcllnci:. .      31 

3| 

Apiireciable  ri.ses  havt 
and   steel    shares.      The 


taken  place  in  armament,  coal,  iron, 
rulibcr  share  market  has  been  ex- 
tiemely  active,  and  although  the  top  ju'iccs  of  March/.April 
ar<'  not  maintained,  the  Iialf  year  has  left  most  rubber  quota- 
tions higher  than  they  stood  six  months  ago. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Elsotbioitt  Cohpakies. 

Dividend  Price 

^      «      s  Jul?  3,     Riae  or  Jail 

1916.  1916.  1917.        this  week. 

Brompton  Ordinary       ....      10         9  6J  — 

Charing  Cross  Ordinary           ..55  8J  — 

do.       do.         do.     4JPref..       4J       4J  8i  — 

Chelsea       4         3  2J  — 

City  of  London 8         8  12  — 

do.       do.   6  per  cent.  Pref,       6         6  10  — 

County  of  London           . .         ..        1         1  108  — 

do.         6  per  cent.  Prel.       6         6  10  — 

Kensington  Ordinary     ....        7  10  BJ  — 

London  Electric 8         8  1  — 

do.         do.  6  per  cent.  Pref.        6          4  8%  — 

Metropolitan         8         8  2)  — 

do.            4J  per  cent.  Prel.        4)        4^  SxH  — 

St.  James'  and  Pall  MaU          ..88  6*  —        , 

South  London       6         6  2|  — 

South  Metropolitan  Pret.         . .        7         7  21/-  — 

Westminster  Ordinary  ....        7         7  61  — 
Telegbafhb  AMD  Telbphoneb, 

Anglo-Am.  Tel.  Pret 8         6  98  — 

do.            Det 83/6      1)  a23  _ 

Chile  Telephone 8         8  7  — 

Cuba  Sub.  Ord 6         6  8J  — 

Eastern  Extension          ....        8         8  13|  — 

Eastern  Tel.  Ord.            ..        ..        8         8  139*  — 

Globe  Tel.  and  T.  Ord 7         7  12|  — 

do.               Pref.            ..6         6  lOJ  — 

Great  Northern  Tel 22  22  86  +  J 

Indo-European 13  13  51  — 

Marconi       10  10  3r",  -1-  ,i. 

New  York  Tel.  4J            ..         ..        4i        4i  99    '  —      ' 

Oriental  Telephone  Ord.         . .      10  10  2|  +  ,',, 

Dnited  R.  Plate  Tel 8         8  BJ  — 

West  India  and  Pan 6d.  6d.  l|xa  — 

Western  Telegraph        ..        ,.        8         8  14xd  -|-3/- 

HoME  Rails, 

Central  London,  Ord,  Assented        4         4  B0\  — 

Metropolitan         1          I  23  J  — 

do.         District       ..        ..      Nil  Nil  16  -  J 

Underground  Electric  Ordinary     Nil  Nil  12  — 

do.              do.     "A"     ..     Nil  Nil  6/9  — 

do.              do.     Income         6         6  82.)  —  ) 

FOBKION  T&AU6,   ftO, 

Dividend 

1916.  1910. 

Adelaide  Sup.  6  per  cent.  Pret.        6         6  6  — 

Anglo-Arg.  Trams,  First  Pret,           ei        6i  2Wid  -^  „>,. 

do.               2nd  Pret.  . .       ej  —  Si  -     ' 

do.               6  Deb,      ..6         6  68a  -f2 

Brazil  Tractions 4         4  48}  - 

Bombay  Electric  Pret 8         6  10  — 

British  Columbia  Elec.  Rly.  Ptco,    6         6  67J  — 

do.             do.           Preferred  Nil  Nil  8U  — 

do.             do.           Deterred  Nil  Nil  27$  — 

do.             do.           Deb.          41       *i  67j  —1 

Uexico  Trams  6  per  cent.  Bonds     Nil  Nil  87  — 

do.            6  per  cent.  Bonds     Nil  Nil  SO  — 

Mexican  Light  Common          ..        Nil  Nil  14^ 

do.             Pret Nil  Nil  nl 

do.            Ist  Bonds       ..        Nil  Nil  a3i  -f2 
MAH^rAOTtmiiia  Ookpakibs. 

Babcock  4  Wilcox         ....       16  16  3  — 

British  Aluminium  Ord.          ..         7  10  28/9  -t-1/- 

Briti.ih  Insulated  Ord 17i  20  I9i  — 

Briti.sh  WfstinghouBe  Pret,     ..         ^i        tk     Ci      ^fi  — 

Callenders 20  20        "'    18}  — 

do.       6  Pref 6         6  4}xd  +  i 

Caatner-Kellner 22  22  8fl  — 

Edison  Swan,  £8  paid  . .         . .      —  —  16/3  — 

do.        do.      fully  paid               —  —  li  — 

do.       do.  4  peuent.  Deb.        4         4  7o2xd  ~ 

Electric  Constructfli   ..        ..        7i        1^  ij|  — 

Gen.  Elec.  Pret g         «  gKd  — 

do.         Ord 10  10  .452  — 

Benley 96  96  16l  — 

do,      4i  Prel H       H  4  — 

India-Rubber       10  10  I'Ji  — 

Telegraph  Con 90  90  B7f  — 

*  DlTidends  paid  free  of  inooma-lax. 


Yield 

P.O. 

£6  18 

6 

7    2 

10 

6  18 

6 

6    4 

4 

B  13 

4 

6    0 

0 

6  11 

9 

6    0 

fl 

6  U 

7 

Ni: 

6    6 

8 

6    0 

0 

7  10 

0 

8    3 

1 

7    5 

6 

6  13 

4 

6    1 

9 

6    2 

0 

6  16 

4 

6  14 

4 

6  17 

8 

•6  16 

H 

•6  14 

9 

•6    9  10 

6  17 

1 

6    2 

3 

8    7 

5 

8    0 

6 

4  11 

0 

3  16 

0 

•6  18 

6 

1     IB  4 

•6  14 

4 

6    8 

0 

4    8 

(1 

Nil 

Ni: 

Nil 

'6    0 

B 

6  0    0 

7  16    6 

7  6    0 

6  0    0 

8  13  10 
Nil 
Nil 

7  8    B 
Nil 
Nil 
Nil 
Nil 


6     0  0 

6  19  2 

7  16  0 

6  6  4 

7  U  0 
.1  17  H 
B  10  2 

Nil 

Nil 

6  18  B 

8  0  0 
6  3  1 
6  9  0 
8  I  a 
5  12  t 

•8    6  0 

•B    8  2 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circuinstances. 


Wednesday,  July  4th. 


CHEMICALS.  &c. 

Lateet 
Price. 

Fortnight's 
Inc.  or  Deo 

a  Acid,  Oxalic 

per  Ih. 

J/6 

a  Ammoniac  Sal 

per  ton 

a  Ammonia,  Muriate  (large  crystal) 

£64 

a  Bisulphide  of  Carbon 

£23 

a  Borax  . . 

,, 

£38 

o  Copper  Sulphate 

,^ 

£61  10 

a  Potash,  Chlorate 

per  lb. 

2/6 

a        M        Perchlorate 

,, 

2/- 

a  Shellac           

per  cwt. 

215/. 

a  Sulphate  of  Magnesia 

per  ton 

£16 

a  Sulphur,  Sublimed  Flowers 

,^ 

£35 

a        T,          Lump       

jj 

£2^ 

a  Soda,  Chlorate        

per  lb. 

lO^d. 

a      M      Crystals         

per  ton 

120/- 

a  Sodium  Bichromate,  casks 

per  lb. 

•• 

METALS,   &c. 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

•  • 

c      M      Tubes  (solid  drawn) 

,, 

,, 

c      ,)      Wire,  basis 

J, 

c  Copper  Tubes  (solid  drawn) 

,, 

1/81  to  1/8J 

id.  do. 

g       ,,        Bars  (best  selected) 

per  ton 

£166 

g      „        Sheet           

£165 

g      „        Rod  ..       • 

£165 

d      „        (Electrolytic)  Bars 

£142 

d      It                 ,1              Sheets     ,. 

£167 

d      „                 „              Wire  Rods 

,, 

£150 

d      „                 „              H.C.  Wire 

per  lb. 

l/5i 

f  Ebonite  Rod 

,, 

8/- 

f        „        Sheet 

,j 

2/B 

n  German  Silver  Wire 

2/3 

A  Gutta-percha,  fine 

6/10 

h  India-rubber,  Para  fine   . . 

jj 

3/- 

Id.  deo. 

I  Iron  Pig  (Cleveland  warrants)    . . 

per  ton 

Nom. 

/     ,,    Wire,  galv.  No.  8,  P.O.  qual. 

,, 

£42 

g-  Lead,  English  Pig 

g  Mercury         

per  hot. 

Nom. 

e  Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  3/- 

e      M                 1,             ,1      medium 

J, 

8/B  to  6/- 

c      M                 M             M      large  .. 

,, 

7/6  to  14/-  &  up. 

d  Silicium  Bronze  Wire 

per  lb. 

i;9i 

r  Steel,  Magnet,  in  bars 

per  ton 

g  Tin,  Block  (English) 

ij 

n    „      Wire,  Nob.  1  to  16    .. 

per  lb. 

8/6 

a  G.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd, 
</  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


Quotations  supplied  by — 

g  James  &  Shakespeare, 

h  Edward  Till  &  Co. 

I  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W,  F.  Dennis  &  Co, 


Death  by  Induction. — The  Jonrmd  Trli'i/niiiliiijUf  (lUdtos 

irom  A/iiiiilex  flex  P.T.7'.  particulars  of  a  remarkable  fatality  due 
to  a  shock  received  by  induction.  In  the  valley  of  the  Romanche, 
France,  there  are  numerous  ffeneratintf  stations  and  power  trans- 
mission lines  workintr  at  pressures  from  2."), HOD  to  "i.'iOUO  volts, 
three-phase  ;  a  State  telephone  line,  carrying  iuterurban  circuits 
and  several  telephone  lines  belonging  to  the  power  companies, 
parallels  the  power  lines  over  a  considerable  distance.  On  April 
28tli,  l'.(l().  a  lineman  connected  with  one  of  the  companies  was 
speakinjr  with  a  portable  telephone  set  on  one  of  the  private  lines 
when  he  received  a  fatal  electric  shock.  An  inquiry  followed, 
which  revealed  the  foUowin;?'  circumstances  : — At  the  time  of  the 
accident  no  contact  could  have  taken  place  between  the  telephone 
circuit  and  the  hlfrh-pressure  lines.  The  cut-outs  on  the  State 
lines  carried  on  the  same  pole  as  the  private  circuit  operat*"d,  and 
shocks  were  felt  by  State  employes  in  the  telegraph  service.  At 
the  moment  when  the  accident  took  plsice,  a  sudden  interruption 
occurred  on  a  power  line  workinpr  at  iri.UOll  volts,  which  paralleled 
the  State  line  over  a  lenfjth  of  2U  km.  ^12'."i  miles).  The  abnormal 
pressure  rise  which  caused  the  accident  was  not  due  to  any  contact 
Ijetween  the  lines  ;  it  was  produced  by  induction  between  the 
power  line  anil  the  telephone  line.  At  the  moment  when  the 
interruption  of  current  took  place,  one  of  the  three-phase  cables 
remained  for  a  brief  interval  at  a  hijjh  pressure,  after  the  other 
cables  had  returned  to  zero  voltafre.  Under  the  electrostatic 
influence  of  this  cable  the  telephone  line  was  raised  to  a  pressure 
which  occasioned  the  fatality. 

Electrical  Wages  Award. — Tlic  (^hicf   IiulusLrial  Ciuii- 

missioner  s  Department  of  the  Board  of  Trade,  in  connection  with 
the  api)l ligation  of  the  electrical  wiremen  of  Hradford  and  Shipley 
fur  an  advance  in  wa},'es  from  !ljd.  to  Is.  jier  hour,  has  raisSd  the 
standard  to  lljd.  per  hour,  to  cover  and  include  all  previous 
advances.  Overtime  is  to  he  paid  for  at  time  and  a-i|uarter  for  the 
first  two  hours,  time  and  half  afterwards  to  midnijrht,  .and  double 
time  subRoi|uentIy  until  startin^r  time  next  morniufj,  double  time 
al.«o  bci.!(r  awarded  for  .Sundays  and  Christmas  D.ay,  and  time  and 
a-half  for  Hank  Holidays,  The  workinj;  hours  arc  reduced  from 
r)2j  to  tll.J  per  week,  and  there  are  concessions  in  relation  to  night 
work,  "dirty  money."  travelling  and  country  expi;n.ses,A:c.  Ent;a;re- 
mrnts  may  be  determined  on  either  side  by  one  hour's  notice. 
Disputes  are  to  l)e  settled  by  a  Council  of  employers  and  emploves. 
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ELECTRO-CULTURE. 


Some  Xotes  os  H.T.  DiscH.\K(iK  Apparatus, 

THOiUiH  only  just  botriouiny  to  attract  pnlilic  attention,  electio- 
L-ulture  is  by  no  means  a.  now  idea.  The  earliest  attempts  on  reconl 
are  to  the  credit  of  a  Scotchman  named  Jlowbray,  who  tried  some 
ex^ieriments  in  the  year  IT.'d.  thouyli  the  first  real  advance  waa 
line  to  Lemstrom,  who  tried  some  esiierimcnts  in  Finland  in  188."i. 
;ind  a  few  years  later  in  Enjrland,  France,  and  Germany. 

The  difficulties  of  such  a  research  are  very  gretit,  owing-  to  the 
absence  of  exact  data  in  all  a;rricultural  and  horticultural  work. 
The  fertilisinjr  value  of  every  manure  difJ'ors  from  every  other,  and 
even  different  samples  of  the  sauu'  kind  do  not  j;ive  equal  results, 
hut  will  behave  quite  differently  in  different  soils.  Clay,  loam, 
and  sand  all  require  different  dressini;s,  and  the  value  of  a  manure 
on  the  one  is  no  uuide  to  its  value  on  another.  The  very  rain 
differs  in  its  action  on  plant  life  under  different  climatic  conditions 
and  places.  Plants  are  trreatly  influenced  by  the  air.  Some  neeil 
wind— to  others  it  is  fatal.  The  contour  of  the  land,  whether  at 
the  top  or  bottom  of   a  slope,  the  shelter  afforded   by  trees  and 
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hedges  from  sim,  wind,  and  rain — all  these  thing's,  and  ra,Tny 
others,  help  to  determine  the  rate  of  growth.  For  no  single  one  of 
all  these  things  can  any  exact  unit  be  determined.  Generalisations 
and  roughly  true  empirical  laws  can  be  laid  down,  but  there  has 
never  been  written  any  equation  connecting  together  all  or  some  of  . 
these  variables,  and  the  result  of  their  mutual  interaction  can  only 
be  estimated,  the  degree  of  accuracy  depending  on  the  soundness 
of  some  person's  judgment  and  the  breadth  of  his  experience. 

The  usual  experimental  procedure  is  to  plant  several  plots  with 
whatever  is  to  be  the  subject  of  experiment,  taking  care  to 
keep  the  conditions  as  nearly  as  possible  identical  in  all.  One  plot 
is  treated  in  the  special  way  under  investigation,  and  the  rest  in 
the  normal  manner  :  then  any  difference  between  the  growth  under 
special  treatment  and  the  average  growth  of  the  others  may  be 
taken  to  be  due  to  that  treatment,  and.  where  measurements  can 
be  made,  a  ratio  obtained. 

Quantitative  results  are.  however,  always  difficult.  One  may  be 
able  to  say  definitely,  that  one  flower  is  better  than  another,  but 
by  how  much  .'  One  potato  or  tomato  may  be  heavier  than 
another,  but  is  the  quality  the  same  in  both,  and  how  can  that 
quality  be  measured  ?  Where  the  thing  is  done  on  a  larsre  enough 
scale,  a  solution  of  this  dilemma  is  found  by   selling  the  goods  in 


the  oiien  market.  The  price  which  a  public,  ignorant  of  the  expe- 
riments, and  anxious  only  to  get  the  best  value,  will  give  is  a  good 
guide  and  even  an  accurate  measure  of  their  relative  worths.  It 
needs,  however,  large  plots  of  ground  and  considerable  expenditure 
to  conduct  exiwriments  on  this  scale,  and  even  then  great  skill 
and  judgment  are  wanted  in  choosing  the  plots  and  in  preparing 
them  for  planting  in  such  a  way  that  the  results  may  Ije  trul^ 
comparable.  Those  who  arc  used  to  nuiking  practical  comparative 
tests  will  from  these  considerations  realise  the  almost  insuperable 
difficulties  under  which  Lemstrom  worked. 

He  himself  alludes  to  the  investigation  ''  as  by  no  means  in- 
viting," Xevertheless,  desi)ite  all  the  inexactitude  of  the  agricul- 
turalside.  the  utter  lack  of  knowledge  on  the  botanical,  and  the 
absence  of  suitable  apparatus  on  the  electrical,  he  tackled  the  sub- 
ject with  a  very  large  measure  of  success,  and  laid  the  foundation 
of  a  new  industry  which  we  slow  and  conservative  people  are  just 
l)eginning  to  develop  iiO  ;  ears  later  uniler  the  beneficent  stimulus 
of  German  malevolence. 

These  early  experiments  were  made  with  influence  machines  of 
various  types,  one  terminal  being  connected  to  earth  and  the  other 
to  a  network  of  wires  over  the  plants,  which  at  the  first  were 
grown  in  pots,  but  later  in  the  open  ground.  Constant  trouble 
occurred  with  the  generator.--,  which  woidd 
reverse  [xilarity  frequently  and  sometimes 
fail  to  excite,  while  at  other  times  the  damp, 
atmosphere  would  form  practically  a  short 
ejrcuit  path  for  the  extremely  small  quan- 
tity of  electricity  -n'hich  these  machines  can 
deliver.  Thus  his  experiments,  while  leav- 
ing no  doubt  as  to  the  general  value  of  the 
electrical  discharge  in  plant  growth,  and 
enabling  him.  ta  make  several  important 
generalisations,  are  confused  and  unconvinc- 
ing in  detail.,..   -   ". 

The  advent  of  i-rays  and  wireless  tele- 
graphy produced  an  imperative  demand  for 
a  practical  high  potential  generator,  and  the 
supply  which  quickly  followed  made  it  pos- 
sible to  try  Lemstroms  experiments  on  a 
larger  scale,  and  with  more  intense  dis- 
charges. Our  knowledge  of  atmospheric 
electricity  and  of  the  discharge  of  elec- 
tricity through  gases,  has  increased  enor- 
mously since  18X5,  so  that  -n-e  are  now  able 
to  take  measurements  of  the  quantities  of 
electricity  involved,  and  even  to  form  some 
very  rough  idea  of  how  it  is  carried  from 
the  overhead  wires  to  the  plant. 

For  the  last  12  years  exijerimerts  have 
been  carried  out  in  England  on  an  exten- 
sive scale  in  several  different  places  on 
different  soils  and  under  different  climatic 
conditions,  the  leaders  in  the  work  being 
Sir  Oliver  Lodge  and  Prof.  J.  H.  Priestley, 
the  latter  with  the  help  of  the  Board  of 
Agriculture,  The  results  obtained  have 
been  the  subject  of  reports  in  the  Juiiniol 
of  the  Boai-d  of  Agriculture  (April,  1910; 
October,  IIHS  ;  January,  l!il,3  :  October, 
IttHl  ;  April,  11117);  from  these  reports  all 
the  figures  that  are  given  here  have  been 
taken,  and  they  may  thus  be  regarded  as 
cautious  and  well  considered  data  not  likely 
to  err  on  the  side  of  over-estimation, 

Tke  Ajipantfiis  U.ifd . —  Ever  since  Lera- 
strom's  experiments  the  method  of  distribu- 
ting the  charge  to  the  crops  has  been  much 
the  same,  a  network  of  -wire,  or  strands  of 
barbed  wire  or  plain  wires  are  stretched  over 
the  field  at  a  convenient  height  by  means  of 
H.T,  insulators,  and  kept  charged  to  a  poten- 
tial of  about  80,0(30  to  100,0(»0  volts, 

A  net  is  too  inconvenient  and  costly  for 
large  areas,  while  barbed  wire  involves  the 
use  of  very  heavy  poles  and  large  insulators, 
account  of  the  great  strain  needed  to  keep 
it  reasonably  taut— thus  the  choice  usually 
falls  on  a  plain  wire. 
The  density  of  an  electric  charge  at  any  point  on  a  body  is  pro- 
portional to "  the  curvature  at  that  point  :  that  is,  the  potential 
relatively  to  earth  will  be  greater  the  greater  the  curvature,  and 
thus  it  comes  about  that  the  wires  used  should  have  as  small  a 
diameter  as  practicable,  so  as  to  keep  as  low  as  possible  the 
potential  necessary  to  produce  a  dischajge.  With  wires  of  from 
24  to  30  s.w.G.  110.000  volts  maximum  appears  a  good  medium.  It 
will  be  noticed  that  this  is  just  about  the  pressure  at  which  it  is 
possible  to  transmit  power  without  corona  troubles  being  serious, 
i.e..  at  this  potential  it  is  possible  to  send  currents  without  loss 
along  large  wires,  but  discharge  takes  place  from  -fine  ones.  All 
leads  to  the  network  can,  therefore,  be  of  bare  wire  of  10  or  12 

S.W,G. 

The  fine  wires  if  of  silicium  bronze  or  galvanised  steel  may  be  used 
without  fear  with  a  span  of  1.50  ft.  and  a  sag  of  not  more  than 
8-12  in.  They  should  be  kept  as  low  do-wn  as  possible,  as  this  increases 
the  intensity  of  the  discharge,  but  in  order  to  avoid  localising 
it  on  the  highest  plants,  the  distance  between  wire  and  ground 
should  not  be  less  than  twice  the  height  of  the  full  grown 
plant.  Generally  it  has  to  be  greater  still  to  alloiv  for  working 
underneath ;  7  to  9  ft,  seems  to  be  a  good  range,  as  a  man 
with  a  hoe  can    work    underneath  without  disturbing  the  wires, 
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but  each  individual  case  must  be  decided  on  its  merits.  The  space 
between  wire  and  wire  should  be  about  two-thirds  of  their 
distance  from  the  frround,  in  order  to  obtain  a  fairly  hig'h  in.tensity 
of  discharge. 

One  of  the  best  methods  of  suspension  i.s  to  place  stout  poles  set 
in  concrete  at  the  corners  of  the  field  :  old  telegraph  poles  cut  in 
half  do  well,  and  can  generally  be  bouprht  at  a  moderate  rate  from 
the  local  telegraph  engineers'  depot.     Extra-high-tension  insulators 


View  showing  Coil.  Spakk  Gap  and  Ixteeruptee. 


are  fixed  to  these,  and  from  them  span  wires  of  galvanised  iron  are 
taken  along  the  length  of  the  field.  Should  this  length  be  greater 
than  about  l.")(i-200  ft.,  intermediate  poles  are  used  :  these  may  be 
lighter  than  the  main  ones. 

The  fine  discharge  wires  are  strung  across  from  span  wire  to 
span  wire.  Light  brass  hooks  form  as  good  a  connection  as  any- 
thing, and  allow  the  discharge  wires  to  be  shifted  or  taken  down. 
The  H.T.  current  is  fed  to  the  thick  span  wires,  which  conduot  it 
with  but  little  loss  to  the  fine  wires,  from  whence  it  discharges 
on  to  the  crops. 

The  H.T.  current  may  be  produced  in  several  different  ways,  each 
of  which  has  it  own  peculiarities,  its  advantages,  and  disadvantages. 
The  usual  generators  are  ; — 

1.  Stiitic  Mac/ii ties.  -The  current  from  these  is  ideal  for  the 
purpose,  beinjr'  at  a  constant  potential.  l>ut  ev^n  with  the  largest 
machines  there  is  difficulty  in  getting  sufficient  quantity.  There 
is  apt  to  be  difficulty  in  damp  weather,  owing  to  the  machines 
failing  to  excite  or  losing  excita'ion  if  the  resistance  of  the 
external  circuit  drops.  Many  types  have  a  nasty  habit  of  reversing 
T>olarity  for  no  oVjvious  rea-son.  The  machines  have  to  he  kept 
absolutely  free  from  damp,  and  are  expensive.  '""'__ 

2.  Slfp-up  Triiiix/oriiii-rx. — As  a  source  of  high  potential,  thesi; 
are  the  simplest,  cheapest,  and  most  efficient,  but  the  current  from 
them  needs  either  rectification  or  the  supprwsion  of  one  half  wave,  so 
OS  to  impart  a  nndirectional  charge  to  the  wires. 

The  former  is  attained  by  the  use  of  a  revolving  shaft  driven 
by  a  synchronous  motor,  and  carrying  conducting  arms,  wliich 
alternately  make  and  reverse  connection  between  the  H.T.  ends  of 
the  transformer  and  the  main  contacts. 

This  is  the  b 'St  machine  by  far  for  large  areas — say.  of  .50  acres 
and  upwards— is  simple  and  reliable,  but  the  cost,  which  may  lie 
anything  between  £200  and  £40U,  makes  the  outlay  rather  high 
for  small  ar^as. 

The  suppression  of  one  half  wave  is  done  by  the  use  of  a  "  valve 
tube."  This  instrument,  the  best-known  type  of  which  is  the 
"  Lodge, "  consists  of  a  glass  globe  evacuated  to  one  or  two  milli- 
metres of  mercury  and  containing  two  electrodes,  one  of  large 
area  and  with  a  good  space  round  aliout  it,  the  other  of  small  area, 
as  closely  confineil  as  possible,  and  often  8urroimde<l  by  an  electro- 
static shield.  The  former  coiulitions  are  favourable  to  the  forma- 
tion of  the  "  negative  dark  space"  which  always  accompanies  a 
discharge  in  riiriio  ;  the  latter  unfavourable.  Thus  there  is  con- 
siderably less  opposition  to  the  current  passing  one  way  than  the 
other.  A  different  and  more  efficient  typ.-  of  valve  is  the ''  Kenotron," 
in  which  the  negative  el(M;trodc  consists  of  a  red-hot  spiral  in 
a  vacuum,  which,  giving  off  ions,  will  allow  current  to  flow  from 
it.  but  provides  no  path  for  a  discharge  in  the  opposite  direction. 

This  method  of  charging  up  the  network  is  not  so  ideal  aa  it 
appears  on  paper,  for  several  of  the  ordinary  valve  tubes  are 
required   in   series   in   order  to  deal   with    Ii>U,(><W   volts.      They 


gradually  increase  their  vacuum  owinjj  to  the  absorption  of  gas  by 
the  glass  walls,  which  causes  a  gradual  increase  of  resistance  in 
the  right  direction  for  the  current  without  much  compensating 
gain  in  the  opposite  ;  means  are  jn'ovided  for  rectifying  this,  but 
they  are  not  very  satisfactory,  and  after  some  time  the  valves 
become  erratic  in  behaviour. 

A  '"Kenotron  "  valve  can  bo  made  to  suppress  100,1  lOO  volts,  but 
requires  a  battery  or  small  transformer  to  heat  the  cathode,  which 
must,  of  course,  be  charged  to  the  same  potential  as  the  cathode 
itself,  and  thus  has  to  be  insuhited  for  the  full  potential  both  from 
earth  and  the  mains.  Moreover,  it  is  an  expensive  article,  costing 
£.50  or  more  to  install, 

Hoth  types  of  valves  are  very  fragile,  being  of  thin  glass  and 
highly  exhausted,  they  are  also  liable  to  "  perforation " — i.e.. 
pimcturing  of  the  wall  by  a  high-tension  spark  from  any  conductor 
that  ma,v  by  accident  be  brought  too  close. 

3.  Some  form  of  high-frequency  apparatus  has  often  been  used, 
but  the  current  from  these  cannot  readily  be  rectified,  and  the 
effects  produced  are  not  so  good,  probably  for  this  reason.  Also,  it 
is  impossible  to  carry  such  currents  along  any  conductor  possessing 
appreciable  self-induction,  and  thus  it  is  very  hard  to  charge  a 
network  evenly  by  this  means.  The  generator  always  involves  a 
spark  gap,  which  burns  and  wears,  and  so  needs  fairly  frequent 
attention.  ,, 

4,  IiidiirtiiDi  <_'uil  and  Interrupter.-  -This  is  probably  the  most 
efficient  and  satisfactory  method  of  dealing  with  any  plot  not  large 
enough  to  warrant  the  use  of  a  H.T,  transformer  and  revolving 
rectifier.  The  outstanding  peculiarity  of  these  instruments  is  the 
extremely  asymmetrical  wave  the.v  produce. 

In  principle,  an  induction  coil  consists  of  an  open-cnre  trans- 
former of  large  ratio,  the  primary  of  which  is  fed  with  an  inter- 
rupted direct  current.  Owing  to  the  self-induction  of  the  primary, 
which  is  kept  as  large  as  possible,  the  current  grows  but  slowl.v, 
when  the  interrupter  closes  the  circuit,  and  may  take  as  much  as 
l-.'iOth  second  or  more  to  reach  its  full  value.  The  induced  poten- 
tial in  the  secondary  is,  of  course,  proportional  to  tliis  rate  of 
growth,  and  will,  in  consequence,  be  comparatively  small. 

The  interrupter  is  designed  to  break  the  circuit  as  quickly  as 
possible,  and  to  quench  the  resulting  arc  with  the  utmost  rapidity 
and  the  least  possible  loss  of  energ.y  in  heat.  The  consequence  is  that 
the  rate  of  decrease  of  the  current  is  very  much  greater  than  was  the 
rate  of  growth,  and  the  potential  across  the  secondary  will  be 
correspondingly  greater.  With  a  closed  iron  circuit  the  magnetisa- 
tion of  the  iron  will  not  fall  to  zero  with  the  current,  but  lags 
greatl.y  behinds  it.  hence  the  need  for  the  open  core. 

The  general  form  of  interrupter  involves  a  mechanical  break 
between  a  contact  and  mercury  under  some  dielectric  which  will 
prevent  oxidisation.  Either  the  mercury  or  the  contact,  or  both , 
may  be  in  motion 

The  container  is  kept  full  of  a  liquid  or  gaseous  hydrocarljon 
with  good  arc-quenching  properties,  and  this,  together  with  the 
rapidity  of  motion  and  the  good  cooling  from  the  surrounding 
masses  of  metal,  interrupts  the  circuit  with  great  rapidity. 


Weatherproof  Hut,  showino  Outgoing  H,T,  Connection, 

The  current  thus  |)roduced  may  have  a  peak  value  of  ;iO,iiOi'  volts 
in  one  direction  and  only  a  few  thousand  in  the  other,  and  if  such  is 
supplied  to -a  network  of  fine  wires,  a  strong  discharge  will  lake 
place  at  each  occurrence  of  the  high-value  peak,  while  on  the  other 
l\alf  of  the  wave  the  potential  never  becomes  high  enough  to 
produce  any  effect. 

The  large  ratio  between  make-and-break  potentials  necessitates 
goo(L design  both  of  coil  and  interrupter  ;  the  older  apparatus  of 
thisiype  gives  a  far  greater  inverse  ])otential  than  that  mentioned, 
and  so  requires  a  valve  tube  to  prevent  the  wires  being  raised  to 
too  high  a  negative  potential. 

Wireless  and  .''C-ray  work  have  produced  so  great  a  demand  for 
coils  and  interrupters  that  these   have   uow  become   thoroughly 
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ivliable  machines,  well  made,  and  capable  of  standing  up  to  tlieir 
work  without  much  attention,  and  seldom  broakiuff  down.  The 
ordinary  ooraniercial  types  are,  however.  deKlj^ufd  lor  much  too 
hitrh  a  .secondary  voltage  for  electro-culture  work,  and  were  not 
intended  for  such  lon^'  continuous  ruunint;.  The  heat  conduction 
from  the  secondary  is  very  bad,  owint;-  to  the  K'leat  insulation 
needed,  and  thus  the  C-K  losses  may  cause  dantreroiis  lieatintr. 
while  the  larfre  number  of  turns  set  an  upper  limit  to  the 
dischartre  current,  which  entails  the  use  of  a  much  larjjer  coil 
thau  should  be  necessary.  A  specially-desifrned  coil  is  therefore 
required,  jiivinjr  fireat  Quantity  at  a  less  iiotential  than  usual,  and 
with  a  very  low-resistance  secondary  ;  it  should  also  be  desiijned 
with  a  view  to  bein^  absolutely  waterproof,  as  i)ara(tin  wax  is 
slijrhtly  hyg-roscopic,  as,  indeed,  are  all  that  class  of  insulating 
compounds. 

It  will  be  seen  that  the  current  from  this  kind  of  set  is  in  the 
form  of  iutermittent  impulses,  so  that  the  charge  on  the  wire 
produced  by  one  impulse  can  discharge  bai^k  through  the  coil 
during:  the  next  interval.  This  can  be  avoided  by  putting:  a  valve 
tube  in  circuit  to  check  the  back  How,  but  they  are  delicate, 
unstable  pieces  of  apparatus,  which  give  a  good  deal  of  trouble  in 
use.  and  it  is  probably  better  to  do  without  theui  and  to  use  a  coil 
capable  of  giving  o.  sufficient  dischai-ge  such  that  enough  elec- 
tricity may  be  given  off  at  each  impulse  to  bring  up  the  mean 
current  density  in  the  air  to  the  required  standard" without  resort 
Ui  such  contrivances. 

In  all  these  instruments,  some  method  of  measuring  the  potential 
is  needed,  and  the  simplest  seems  to  be  a  measurement  of  the 
sparking  length.  Below  is 'a  table  connecting  spark  length  with 
voltage,  maximum  values,  which  determine  the  sparking  length. 
being  given.  In  each  case  one  pole  is  assumed  to  be  earthed  ;  this 
ijiakes  some  difference  in  the  high  figures. 


Max.  volts. 

lU  ., 

L'O  ., 

40  ., 

.50  ., 

<;o  ., 

To 

80  .. 

"10  .. 

100  .. 

110  ., 


Spark  gap  length  in  inches. 


Points. 

2'5"  balls. 

•3.5 

— 

•65 

— 

roo 

— 

rs 

•5 

2-0 

■65 

2-7 

•8 

3-5 

ro 



1^2 

— 

15 

— 

1-8 

—  • 

2'3 

5"  balls. 


•63 

•8 
•35 

ri 
\-2:> 
ri 
re 


It  is  very  necessary  to  provide  a  thoroughly  waterproof  place  for 
the  apparatus,  and  provision  should  be  made  for  warming,  so  as  to 
drive  off  any  condensation.  The  apparatus  can  be  made  to  deal 
with  either  direct  or  alternating  cui-reut.  and  any  supply  voltage 
between  25  and  250  vdlts. 

E/fect^  on  C'ro/is. — Some  data  and  illustrations  have  already  been 
published  in  the  Electrical  Review  for  May  11th.  UU7.  where 
one  of  Prof.  Priestley's  reports  is  reprinted  in  full  with  two 
interesting  illustrations,  showing  the  improvement  effected  on 
wheat  and  second-year  clover,  and  it  is  not  necessary  to  add  much 
here. 

Young  strawberry  plants  have  increased  in  yield  by  80  per  cent.. 
older  ones  by  36  per  cent,  and  25  per  cent. 

Potatoes  are  good  subjects,  and  invariably  show  increases,  usually 
between  20  per  cent,  and  50  per  cent.,  the  increase  being  in  the 
size  of  the  tubers,  and  not  the  number,  from  which  it  would  seem 
that  there  was  here  a  means  of  bringing  new  potatoes  on  to  the 
market  earlier.  Carrots,  beet,  tomatoes  and  mangolds  all  "show 
increases  of  from  20  per  cent,  to  50  per  cent. 

Wheat  has  been  the  subject  of  the  most  extensive  and  prolonged 
experiment,  and  the  average  increases  shown  up  to  1914  were  from 
20  per  cent,  to  40  per  cent.  A  crop  grown  in  1915  under  a-  very 
much  more  intense  discharge,  showed  an  increase  of  about  50  per 
cent,  in  grain  and  nearly  90  per  cent,  in  straw,  besides  being  ready 
for  harvesting  earlier.     The  grain  was  also  of  a  superior  quality. 

The  effects  of  the  discharge  on  germination  appear  to  have  been 
neglected  of  late,  but  there  is  abimdant  evidence  to  show  th.it  the 
young  jjlants  show  earlier  when  the  seed  plots  are  treated  :  but  in 
this  country  at  least,  caution  must  be  used  in  forcing  crops  out 
of  the  ground  in  early  spring  on  account  of  frost. 

In  greenhouse  work,  where  there  is  no  danger  from  frost,  and  all 
the  elements  are  under  control,  there  seems  to  be  a  wide  field,  and 
the  application  is  not  at  all  difficidt.  one  wire,  or  at  most  two, 
being  run  parallel  to  the  length  of  the  house,  attached  to  an  18-in. 
length  of  ebonite  rod  as  insulator  at  one  end.  and  passing  through 
an  E.H.T.  porcelain  leading-out  tube  at  the  other,  the  coil  and 
interrupter  being  fixed  outside  the  house.  .Special  arrangements 
can  be  made  to  run  several  houses  near  each  other  from  the  same 
apparatus. 

General  Tteniarltn. — The  discharge  appears  to  act.  roughly 
speaking,  as  artificial  sunshine,  and  as  it  is  quite  as  possible  to 
over-stimulate  plants  as  human  beings,  judgment  is  necessary  in 
determining  how  long  to  keep  the  discharge  going  per  day.  In 
damp,  cloudy  weather  four  to  five  hours  per  day  seems  about  the 
time  usually  given  iii  the  most  successful  cases,  and  this  should  be 
diminished  in  proportion  as  the  day  is  sunny,  while  in  hot 
scorching  sunshine  and  in  times  of  drought  the  discharge  should 
never  be  put  on.  Morning  and  evening'  are  the  best  times  for 
treatment,  especially  the  former. 

The  crops  under  treatment  draw  more  from  the  soil,  both 
moisture  and  food,  and  therefore  plenty  of  water  and  manure 
must  be  given.  On  soil  that  is  too  poor,  or  lacks  moisture,  no 
benefit  will,  and  harm  may.  result. 

In  windy  weather  the  electrified  air  is  blown  about,  benefiting 


neighbouring'  crops  but  diminishing  the  quantity  received  by  those 
under  treatment,  and  this  should  be  allowed  for  in  such  weather, 
which  is  often  the  time  when  the  treatment  is  most  needed. 

There  seems  to  be  a  possible  exception  to  the  general  rule  in  tlie 
behaviour  of  leguniinotis  plants— a  family  characterised  by  the 
presence  in  their  roots  of  snuill  nodules  containing  colonies  of 
bacteria,  whose  function  ap))LarB  to  be  the  extraction  of  nitrogen 
from  the  pl.ant,  giving  it  to  the  soil.  Such  plants  thus  enrich  tlie 
ground  instead  (jf  ini]K)verishiiig'  it,  an  outstanding  exception  to 
the  general  rule,  which  may  have  great  .significance  in  considering 
their  behaviour  under  tht^  discharg'e.  (.'lover,  liowever.  which  is 
one  of  this  family,  though  it  di<l  badly  when  electrified  one  year, 
gave  a  superabundant  crop  the  second  year  when  it  was  not  elec- 
trified, so  that  the  treatment  seems  to  have  had  an  iin|)ortant 
after  effect. 

Another  most  useful  effect  is  that  blight  and  insects  generally 
are  destroyed  by  the  discharge,  which  will  quickly  clean  sucli 
things  as  beans  and  carnations  when  attacked. 

There  seems  but  little  doubt  that  iu  the  high-tension  discharge 
we  have  a  means  of  counteracting'  the  lack  of  sunshine,  which  is 
the  one  drawback  from  ^he  agricultural  point  of  view  to  our  very 
fertile  land,  and  if  properly  exploited  by  men  of  energy,  patriotism, 
and  foresight  it 'may  yet  solve  the  problem  of  making  farming  an 
easier  and  more  lucrative  profession. 


■  The  illustrations  in  the  above  article  are  of  the  electro-culture 
set  made  by  Messrs.  Harry  W.  Cox  *:  Co..  Ltd..  which  was  shown 
to  visitors  at  the  recent  annual  meeting  of  the  Municipal  Electrical 
Association,  in  London. 

This  set  is  suitable  for  areas  of  from  10  to  15  acres,  and  consists 
of  an  induction  coil,  interrupter,  switchboard,  and  resistance  for 
controlling  the  discharge,  and  a  time-switch  for  automatically 
switching  on  and  off  the  discharge  at  the  refjuired  times  ;  this 
equipment  is  enclosed  in  a  weather-proof  hut,  which  can  be 
electrically  warmed  .to  ensure  dryness.  A  length  of  25  yards  of 
7/20  twin  cable  is  supplied,  together  with  a  plug  fitting,  for  con- 
necting the  hut  to  the  source  of  supply,  also  the  necessary 
insulators  for  same  and  an  earthing  plate  for  connecting  the 
negative  pole  to  earth.  This  constitutes  the  apparatus  required 
for  generating  and  controlling  the  h.t.  supply  to  the  discharge 
network,  which  consists  of  thin  copper  discharge  wires  suiijiorted 
from  galvanised  steel  span  wires,  which  are  carried  on  suitable 
insulators  attached  to  poles.  Messrs.  Cox  supply  and  erect  the 
complete  equipment,  and  provide  the  necessary  supervision  to 
ensure  its  successful  working. 


IMPORTS     OF     HOLLAND. 


The  following  figures,  showing  tlie  ini(i(nts  of  electrical  and 
similar  goods,  for  consumption,  into  Holland  during  the  year 
1915,  are  taken  from  the  recently-issued  official  trade  statistics; 
the  figures  for  1914  are  added  for  purposes  of  comparison,  and 
notes  of  any  increa.ses  or  decreases,  are" given:  — 


1914.           1915. 

Inc.  or  dec. 

Gulden.      Gulden. 

Gulden. 

Machinery,  steam,  indusl 

rial  and  agricultural. — 

From  Belgium       

.    2.513,000    1,380,000 

- 

1,133,(XJ0 

,,      Great  Britain 

.     6.4sl,{KXl    6,070,000 

— 

411.01K) 

,,       Hamburg     

191,0(W         40,000 

— 

151. (Xkj 

,,      Germanv      

.  23.867,IK.)0  16,816,000 

- 

7.051 ,0(Xl 

,,      United  States 

,     2,678.0<X>    1,570.{.)00 

— 

l.lOS.OiJi.i 

,,       S'.vedeu         

338,0(N1       481.000 

-f 

143.<J00 

,,       Other  countries     ,, 

177.0(Xi       443,000 

-t- 

266.000 

Total      ... 
G utta-pc re h a ,   ra w .- 


30,245,000  26,800,000      -    9,445,000 


From  France 

,,       Great   Britain 
„      Dutch   Guiana 
,,      Java,  &c.     ... 
,,      Other  cpuntries 

31.000 

,,.      '549.1x10 

744.Oi.Kj 

7u9.otH.i 

113,0I.KJ 

•29,000 
85,tKX) 

2.WX) 

+ 
-f 

+ 

31,000 
5^20,000 
659,000 
709,(MJO 
lll.(X)0 

Total      .,, 

Gutta-pirchu  nianufact 

From  Belgium 
.,      Great    Britain 
Germany 
Other  countries 

.,,     2,14G,<XI0 

ures. — 

503.(XNJ 

176.000 

'221.000 

1,000 

116,0(X1 

2.000 
•341.000 

a.oix"! 
3i.'ooo 

2.030,000 

.501.000 

65.000 

213,0<>J 

30.000 

Total      ... 

Iron  wire. —    • 

From  Belgium 
,,      Great  Britain 
,,      Germany 
,,      Sweden 
,,      Other  countries 

...       901,000 

...     4.143,(KJ0 
32,000 

...  18.577.000 

347, (H30 

4-2,0o(.l 

282,000 
■  140,000 

i,(k;h) 

G,051.(XKI 

2,(HtO 

.53,000 

CIO.'W 
4.0O3.(XKl 

31  .im 

11.926.00(1 

345.0<X) 

11.000 

Total      ... 

...  -2:3,141.000 

6.S47.000 

16,^i94.000 
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Instruments,  pliysical, 

From  Belgium 
,,      Great  Britain 
.,      Hamburg     ... 
,,      Germany     ... 
,,      Other  countries 

Total     ... 

Copper  wire. — 

From  Belgium 

,,  Great  Britain 

„  Hamburg     ... 

,,  Germany 

,,  Other  countries 


1914. 
Gulden. 

1915. 
Gulden. 

Ir 

ic.  or  dec. 
Gulden. 

chemical,  <{■(■.- 

-. 

...       384,aX) 
...       538,000 
...       439,000 
...    6,246,000 
...       271,000 

17,000 
1,456,000 

3,205,000 
969,000 

■  + 

367,000 
918,000 
439,000 
3.041,000 
698,000 

...    7,878,000 

5,647,000 

2,231,000 

90,000 
...       392,000 
...       306,000 
...    2,643.(X)0 

78,000 

1,160,000 

13,000 
1,599,000* 

+ 
+ 

90,000 

768.000 

306.000 

2,630,(X)0 

1,521,000 

Total      3,.509,000    2,772,000 

•  Mainly  from  the  United  States. 


India-riil)hcr   manufaciures. — 


From  Belgium 
,,      Great   Britain 
,,      Java 

,,  Germany  ... 
„  T'nit^d  States 
,,      Other  countries 

Total      :.. 

Steel  wire. — 

From  Belgium 

Great  Britain 
Germany 
Other  countries 

Total      ... 

(r/a.'.s  'lunuifactures. — 
From  Belgium 

Great  Britain 

,,      Germany 

,,      Other  countries 


2,417,000 
2,271,000 
8,520,000 

106,000 
12,000 

912,000 


1,000 
3.010,000 

160.000 

28,000 

724,000 


+ 

+ 


14,238,000    3,923,000 


.581,000 

571,000 

2,124,000 

70,000 


2,000 

97,000 

938,000 

12,000 


3,346,000    1.049,000 


737,000 


2,416,000 

739.000 

8,520,000 

54,000 

16,000 

188,000 

10,315,000 


579,000 

474,000 

1,186,000 

68,000 

2,297,0iX) 


195,000  37,000  -  1.58,000 

114,000  116,000  -t-  2,000 

2,206,000  2,3.31,000  +  125,000 

13,000  49,000*  +  36,000 


Total 


2,.528,000    2,5.33,000      + 


5,000 


*  Sweden  21,000  Gulden. 


Porcelain. — 

From  Belgium 
,,      Great  Britain 
,,      Germany     ... 
Other  countries 


129,000 

8.000 

_ 

121.000 

44,000 

42.000 

_ 

-  2,000 

1,400,000 

1,914,000 

+ 

514.000 

107,000 

34,ftt) 

- 

73,000 

Total      1,680,000    1,998.000 

Note— Gulden  =   Is.  Sd. 


318,000 


NEW     PATENTS     APPLIED     FOR,     1917, 

(NOT    YET    PUBLISHED). 

Compilcil  cxpresslv  far  this  journal  by  Messrs.  VV.  P.  Thompson  &  Co., 
Electric-il  F.nteni  Agents.  285.  High  Holboin,  London.  W.C,  antl  ;it 
t.rverpool  and    Bradford. 

K.71.3.  "  Locking  or  securing  device*,  for  i  Irrtric  fittings."  St.  IIklexs 
Carle  &   RrsBER  Co.  asd   J.  C.    Whitk.     June   IHsh. 

8,721.  "  Electric  welding  machine.  &c..  <;\vit(hcs.'*  British  Ixsl'latkd  and 
Helbsv  Cables,  Ltd.,   P.    Bucher  &  T.  Robinson.     June.  18th. 

ft.722.  "  Removable  electrical  fuse  carriers  or  conaccting  devices."  R.  \\'. 
Blades  and    Bkitish   Insulated   &   Helsbv   Cables,   Ltd.     June  18lh. 

6.724.  "  Electric  motors."  L.  R.  McDonald.  June  18th.  (U.S.A..  June 
16th,  191C,) 

8.726.  '*  Device  applicable  to  spring-controlled  switches  of  iclephone 
receivers."     A.  S.   John.     June   18ih. 

8.738.    "X-ray  apparatus."     F.    J.   H.^rlow.     June  18th. 

8.740.  *'  Electrically-heated  cooking  stoves."  C.  W.  Winteicbotham.  June 
18th. 
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8,748.    "  Electric   contact    breakers."     Rolls-Royce,   Ltd..  &    F.    H.    Rovce. 
June  18th. 
8,7o0.    **  X'ray    tube   stand  and    tabic.' 

8.791.  "  Automatic    voltage    regulation."      J. 

8.792.  "  Ignition  defices  for  explosion  motors." 
(France,  June   23rd.   1916.) 

8,614.    "  Means   for   adjusting    electric  and    gas 
June  19th. 

8.626.     "  Portable    electric    drier     for    local     drying    of    drawings,    &c."      T. 
I.WENDER  ft  J.  R.  Pannell.     Junc  20th. 

8,836.     "  Electrical    welding    m.ichines."      \V.     H.    Roobrsos.      June    20lh. 

^  ^'<'2      "  \'aporising    and     ignition    means     for     internal-combustion     engines 
ing   liquid    fuel."     J.    Robsos.     June  20th. 

--.I      "Electric    locomotivt «,"       BRirisii     Tmomsox-Holstos    Co.  .  (Ornrr.nl 
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June  2Ist,   1916.) 

8.933,     8.934.    "  Dynamo-electric    machine*.' 
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8,94j.  "  Rotary  transformers  or  converters."  Crvi'TO  Electrical  Co... 
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June  22nd. 

8.99.1.  "Device  for  testing  electric  ignititm  ii[  inr- rn.il-combustion  engines."" 
K.  W.   MuauAY.     June  22nd. 

9,014.  "  Electric  transformers  for  electric  furnacis,  &c."  J.  Bibby.  Jiine 
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9.017.     "  Sparking  plugs  for  ignition."     K.    E.    L.    Guinness.     June   22nd. 

9.024,  "  Interriipti"i6  of  mngneto-elcctric  machines'."  M.  S.  Conner  and* 
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son-Houston. Co.    (Genpral  Electric   Co..   U.S.A.).     June    23i-d. 


PUBLISHED     SPECIFICATIONS. 


xax3. 

27,657.  Ki.ECTRic  Incandhschm"  L\.\h-s.  Trogr.  ss  Moiorcn  inul  .App.Triitenb.'ui 
Ges.     October   lith,  1913. 

1.9X6.  , 

The  numbers  in  paronlhcsos  arc  rhuso  iinik'r  which  ihc-  specifications  will  b- 
printed   and   abridged,    and    all   subsequent   proceedings    will    be    taken. 

2,728.  PownR-DEVELOClNC  AppaR.\tus.  Westin^House  Machine  Co.  Septeni- 
ber   23nd,  1915.      (101,530.)  "  ' 

3,007.  Ei-e.OTRlc  Furnaces.  T.  H.  Watson  &  Co.,  11.  .\.  Greaves  and  IT. 
Etchclls.     March  1st,   1916.     (106,026.) 

4,067.  MAGNETOS.  C.  C.  W.  .Simpson  &  K.  G.  le  Noir.  March  18th,  l!lli:- 
(106,628.) 

5,466.  Wireless  TELEGR-trnY  and  TE..ErHONV.  Soc.  Francnise  Radio-EIec- 
Irique.     .March   1st,   1915.      (Addition    to    5,458/16.)      (100,282.) 

7,649.  Electric  Brakes,  chiefi.v  for  Looms.  J.  F.  Crowley,  Mav  30ili, 
1!I16.      (106,663.)  ^  ^  ■ 

7,672.  .Apparatus  for  For.ming  Enlargements  on  the  Stems  of  Metallic 
Filament  Electric  Lamps.  Morris  &  Whitham,  and  J.  .*\.  Allison.  May  30th, 
1916.     (106,064.) 

7,708.  Rotary  Electric  Transformers.  Cronipton  &  fii.  and  .\.  Pen^.j 
bene.      May   31st,   1916.      (100,667.) 

7,732.     -Starting    Internal-combustion    Engines.     Bosch    Magneto  Co.     Ju 
12th,    1915.      (100,B83.) 

8.458.  Electrical  MAKE-AND-BRE.iiK  Devices.  .A.  E.  Bennett.  Juno  l.'n' 
1916.^    (106,693.)  '  • 

8.740.  Protective  Devices  for' DvNAMb-ELECTRic  Motors.  G.  Ellison  :>rt 
J.   Andejson.     June    21st,   1916.      (106,697.) 

2,906.  Electric  Clocks.  L  H.  Parsons  &  A.  E.  J.  Ball.  June  30ih,  lOlii 
(106,702.)  ,      " 

9.655.  Electrical  Signalling  Systems.  Sterling  Telephone  &  Electric  Co  . 
F.  G.   Bell   &   W.   C.  Davey.     July  8lh,  1916.     (106,706.) 

10,622.  Devices  or  .Apparatus  pou  Registering  the  Coastisc  and  Stoppai.e 
Time  of  Electrically-driven  \'tMiCLEs.  W.  O.  Wade  &  C.  C-  Chappelle. 
August    201  h,    1915.     (101,290.) 

11.175.  M-:rcurv  Interrupter  and  Inouction  Coil.  L.  B.  Miller.  .Augti  i 
8th,  1916.     (106,724.)  ^ 

13,173;  Dynamo-electric  Ignition  .Apparatus.  G.  F.  Cooke.  Septembi  r 
inth.  1916.     (106,745.) 

13,805.  Automobile  Electrical  .Appar.\tus  for  Welding;  Searchlight,  and 
LIKE  purposes.  Tilling-Stevens,  Ltd.,  8:  P.  F;  Smith.  September  28th,  1916. 
(106,752.) 

13,874.  "Means  m  Vehicles  h.aving  .an  Elrptric  Transmission  for  Venti- 
lating and  Cooling  Electric  Generators  and  Motors.  Tilling-Stcven<- 
I.ld..    and   P.    F.    Smith.     September  2ath,  1016.     (106,754.) 

14,466.     Electric    Furnaces.     J.   W.  .MoOal.     October   llth.   1916.     (106,700  : 

14.739.  Use  of  Reactances  in  .\ltehnating-current  Electric  Circuits. 
1.    E.    .Aske.      October    17lh,   1916.      |100,762.) 

18.046.  Automatic  Telephone  Systems.  Automatic  Telephone  Manulactin- 
ing    Co.      February  14th,    1916.     (104,1640 

18.300.  .AuTOM.vtij  Telephone  Systems.  .Automatic  Telephone  Manufactur 
ing    Co.      December    Slst,   1915.      (103.110.) 


British    Tiiomson-Houstxn 


Artificially  Loading  Hydro-Electric  Generators  on  Test. 

In    the    (r'l'Hcriil   Klrrt r'n-  lliriiic    lor   .-Vpril.  Mr.  I{.   Treat  des- 

scribes  a  convenient  method  of  loading  a  turliine-drivi'ii  (,'enerator 
for  testing  purposes  without  the  use  of  water  resistances,  which 
has  l)een  used  fre(|ucntly  by  Messrs.  H.  A.  Ross  &  Co..  consulting 
enjfiuecrs,  of  Montreal,  since  lilOi.  It  consists  in  connecting' 
another  frenerator  to  the  machine  under  test,  witli  one  pliaso 
reversed,  so  tliat  it  runs  in  the  opposite  direction  of  rotation  as  .i 
synchronous  motor.  When  botli  machines  are  up  to  speed,  and  ai . 
excited  to  full  voltavre.  the  s;ate8  of  the  wheel  which  is  motorin'.^ 
are  [rrtuUially  opeiu^d  until  the  required  load  is  obtained,  the  whei  1 
actinfr  a-i  a  water  brake.  The  generator  and  motor  fields  may  tlieu 
be  varied  to  produce  any  power  factor  and  voltajre  tliat  may  lie 
desired. 

It  is  found  best  te  make  the  connections  and  close  the  main 
switches,  and  excite  both  machines,  before  admittinjr  wat«r  to  the 
(renerator  wheel.  When  lx)th  machines  are  turninjr  over,  the 
rever.^ed  rotation  of  the  motor  should  be  verified.  The  voltatreand 
speed  of  the  irenerator  are  then  raised  to  normal,  and  water  is 
admitted  slowly  to  the  motor  water-wheel  to  |)rodtice  the  desirevl 
load.  The  reading's  of  the  jrenerator  instruments  indicate  its 
output;  those  of  the  motor  need  not  lie  taken  into  consideration. 
The  'governor  mechanism  should  be  discoiraeeted  from  the  motor, 
but  iin  attendant  must  .st.and  by  to  shut  off  the  water  in  the  event 
of  the  circuit-breaker  opening.  Only  a  small  trate  opening:  on  the^ 
motor  water-wheel  is  needed  to  prcxluce  full  loadontbeprenerator. 
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One  of  the  most  pressing  questions  of  our  time  is 
the  economical  utilisation  of  our  national  fuel  re- 
sources. Which,  though  it  lias  been  a  matter  for  dis- 
cussion and  speculation  for  a  gDod  many  years,  has 
only  attracted  public  attention  under  the  stimulus 
of  war  conditions.  It  is,  however,  now  generally 
recognised  that  the  industrial  and  connnercial  pros- 
perity of  this  country  primarily  deijends  on  its  fuel' 
resources,  and  the  method  of  disposal  of  the  latter 
is  attracting  widespread  attention  in  scientific  and 
industrial  circles. 

The  paper  recently  read  by  Mr.  J.  A.  Robertson 
before  the  Municipal  Electrical  Association  dealt 
with  one  phase  of  this  question,  i.e.,  the  possible 
saving  in  fuel  by  its  conversion  to,  and  use  in  the 
form  of,  electrical  energy;  but  this  is  only  one 
of  the  many  aspects  of  the  problem  of  fuel  economy^ 
the  treatment  of  which  depends  so  largely  on  the 
point  of  view  of  the  individual. 

It  appears  to  us,  liowever,  that  there  is  only  one 
broad  view  of  the  whole  matter,  on  which  our 
future  policy  must  depend^hat  we  should  aim 
at  the  conservation  of  fuel  values  in  the  national 
interest,  rather  than  in  the  interest  of  the  indi- 
vidual. The  latter  is  unlikely  voluntarily  to  adopt 
any  scheme  with  the  above  object  in  view  which  in- 
volves sacrifice  on  his  part,  and  it  seems  fairly  evi- 
dent that  no  satisfactoiy  solution  of  the  problem  of 
utilising  our  fuel  resources  to  the  best  advantage 
will  be  arrived  at  without  some  measure  of  public 
control.  ^ 

We  may,  for  instance,  consider  Mr.  Robertson's* 
proposals  in  conjunction  with  the  coal  transport  re- 
organisation scheme  put  forward  by  the  Coal  Con- 
troller, and  referred  to  elsewhere  in  this  issue. 
Both  proposals  are  practically  bound  up  with  the 
transport  question,  for  while  Mr.  Robertson  would 
save  the  use,  and  therefore  transport,  of  30  million 
tons  of  coal  for  domestic  and  factory  use,  by  "doing 
it  electrically,"  in  the  future,  the  coal  transport  re- 
organisation scheme  aims  at  the  saving  of  some  JOO' 
million  ton-miles  during  the  next  year  in  coal  trans- 
port by  re-arranging  the  producers  and  consumers 
of  40  million  tons  of  fuel.  Seeing  that  both  schemes 
are  broadly  conceived,  it  is  probable  that  a  pro  rata 
saving  in  transport,  i.e..  over  500  million  ton-miles 
annually,  may  result  when  Mr.  Robertson's  pro- 
posals materialise. 

In  passing,  we  may  refer  to  the  recommendations 
of  the  Controller  of  Coal  Mines,  published  in  our 
last  issue,  in  which  factory  and  domestic  users  are 
urged  to  supersede  raw  fuel  by  electricity,  and 
assistance  is  promised  in  attaining  the  object  in 
view,  particularly  by  the  interconnection  of  supply 
undertakings,  where  the  saving  of  coal  would  war- 
rant the  necessary  expenditure  on  plant. 

It  seems  necessary  to  distinguish  clearly  between- 
what  can  be  accomplished  now  and  what  inay  be 
accomplished  in  the  future;  what  we  do  now  may 
or  may  not  materially  influence  our  course  of  con- 
duct later  on,  when,  as  we  may  reasonably  assume 
will  be  the  case,  the  fuel  utilisation  problem  of  the 
country  is  identified  with  a  definite  national  policy. 
Mr.  Robertson,  though  claiming  an  open  mind  on 
the  subject  of  coal  carbonisation  and  by-product  re- 
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covery  in  connection  with  electricity  production, 
decides  on  present  knowledge  that  the  moment  is 
inopportune  for  realising  such  schenies,  mainly  be- 
cause it  might  result  in  a  fractional  increase  in  the 
cost  of  electricity;  yet  we  note  that  he  would  have 
coal  mining  methods  reorganised  under  Govern- 
ment control,  so  that  the  national  wealth  will  not 
be  wasted  underground  in  the  interests  of  mine 
shareholders  and   profit-making  middlemen. 

Even  if  the  carbonisation  of  coal  used  in  elec- 
tricity works  increased  the  amount  of  fuel  required 
in  the  proportion  of,  roughly,  3 :  2,  as  shown  by  Mr. 
Robertson,  this  would  inappreciably  increase  oui^ 
total  home  consumption  of  fuel,  while  it  would, 
on  the  other  hand,  release  valuable  products 
which  have  in  the  past  been  largely  imported  from 
abroad.  The  modern  power  station  combines  two 
extremes — the  turbine  room,  where  scientific  con- 
trol has  been  reduced  to  a  fine  art,  and  the  boiler- 
house,  wOiere  such  control  is  to  a  large  extent  abor- 
tive owing  to  the  type  of  fuel  employed,  a  difiicultv 
which  could  be  got  over  by  gas-firing. 

It  is  unthinkable  that  by-product  processes  will 
stand  still,  and  even  more  unthinkable  that  we  shall 
part  with  our  diminishing  store  of  raw  fuel  in  the 
future,  as  in  the  past,  white  at  the  same  time  pur- 
chasing from  abroad  the  manufactured  products 
derived  from  it.  We  have  in  the  past  been  prodigal 
in  the  expenditure  of  our  fuel  wealth;  the  nearness 
of  our  coal  areas  to  the  seaboard  apparently  supplied 
■  the  incentive  for  our  coal  export  business,  on  which, 
no  doubt,  both  colliery  and  shipping  interests  have 
done  exceedingly  well,  and  unfortunately  there  are 
many  people  who  regard  fuel  economy  at  home 
merely  as  a  means  of  increasing  our  exports  of  raw 
fuel — of  hurrying  up  the  process  of  parting  with 
additional  tons  of  "  our  national  capital,'"  as  Mr. 
Robertson  puts  it. 

As  was  recently  mentioned  in  this 
The  German        journal,     the     principal     glow-lamp 
Wire  Lamp         makers  in  Germany  have  reached  an 
Trade.  understanding  and   decided   to  raise 

prices  in  general.  It  is  probable 
that  until  this  decision  was  taken  the  glow-lamp 
'  branch  had  occupied  an  exceptional  position,  as 
•quotations  had  not  previously  been  advanced  in  the 
German  home  market,  it  is  said,  since  the  outbreak 
of  the  war.  This  circumstance  is  all  the  more  sur- 
prising in  view  of  the  great  increase  which  has 
occurred  in  the  cost  of  raw  materials  as  compared 
with  the  prices  ruling  for  these  in  the  pre-war 
period.  If  an  agreement  has  now  been  concluded, 
it  is  considered  in  Germany  that  the  increase  in 
prices  possesses  an  importance  which  surpasses  the 
limits  of  a  simple  price  arrangement,  as  it  gives 
expression  to  a  readiness  to  come  to  a  definite 
understanding.  The  most  essential  point  of  the  new 
departure  is  the  accession  to  the  price  arrangement 
of  the  Julius  Pintsch  Co.,  against  which  the  compe- 
tition of  the  A. E.G.  group  had  previously  been 
mainly  directed,  this  .group  comprising,  in  addition 
to  the  A. E.G.,  the  Siemens-Schuckert  Works,  the 
Bergmann  Co.,  and  the  Auer  Co.  (German  Incan- 
descent Gas  Light  Co.).  It  is  contended  that 
advantage  from  the  new  arrangement  will  also  be 
derived  by  the  third  group  in  the  glow-lamp  branch, 
which  is  formed  of  the  factories  of  moderate  and 
small  size,  and  which  produces  lamps  according  to 
the  drawn-wire  process,  the  rights  for  vvhich 
are  claimed  by  the  A. E.G.  on  the  basis  of  patent 
rights  obtained  from  the  United  States.  An  action 
on  this  matter  is  now  pending  before  the  Imperial 
Court.  If  a  decision  should  be  given  in  favour  of 
the  A. E.G.,  the  finns  concerned  would  be  confronted 
with  claims  which  would,  it  is  thought,  at  least 
place  them  in  a  state  of  great  dependence  in  rela- 
tion to  the  former.  If  such  a  decision  had  already 
been  L'lven,  a  kind  of  monopolv  under  the  leadership 


of  the  A. E.G.  would  have  been  formed,  with  the 
Pintsch  Co.  as  the  sole  opponent.  The  latter  makes 
metallic-filament  lamps  on  the  squirting  process, 
which  is  declared  to  have  been  considerably  im- 
proved in  recent  times,  and  it  is  assumed  that  this 
fact  also  has  contributed  towards  the  understanding. 

It  may  be  remembered  that  at  one  time  the  A. E.G. 
claimed  the  right  to  the  designation  of  glow  lamps 
as  wire  lamps  exclusively  for  metallic-filament  lamps 
produced  by  the  drawing  process,  and  the  company 
succeeded  in  this  contention  in  an  action  brought 
against  the  Pintsch  Co.  a  few  years  ago.  The 
former  group  argued  that  the  term  wire  lamp  was 
evidence  of  quality,  whereas  the  latter  submitted 
that  the  use  of  the  name  by  the  Pintsch  Co.  was 
justified  through  its  having  come  into  common  use 
amongst  consumers,  especially  as  the  company 
maintained  that  its  squirting  system  had  advantages 
over  other  methods.  At  ady  rate,  the  A. E.G.  group 
gained  the  day. 

It  was,  however,  in  another  direction  that  this 
group  possessed  the  greatest  strength  from  an 
economic  standpoint — in  fighting  outside  makers, 
namely,  from,  the  combination  of  most  of  the  instal- 
lation and  electricity  supply  branches  in  the  hands 
of  the  great  electrical  undertakings.  As  a  result 
of  this  practice,  the  group  was  able  to  provide  a 
market  for  its  products  which  was  not  endangered 
by  competition,  as  the  group  was  able  to  make  it 
a  condition  of  the  supply  of  current  that  lamps  and 
other  installation  materials  should  also  be  obtained 
from  the  same  source,  the  consequence  being  that 
the  market  possibilities  of  the  remaining  firms  were 
proportionately  restricted  as  the  strength  of  the 
joint  undertakings  increased. 


A  FAVOUR.'\BLE  opinion  respecting 
The  French  the  prospects  of  the  electrical  engi- 
Electrical  neering  industry  in  France  is  enter- 
Industry,  tained  by  M.  Laurent,  president  of 
the  Compagnie  Franqaise  pour 
I'Exploitation  des  Procedes  Thomson-Houston.  It 
appears  that  large  extensions  of  the  company's 
works  have  been  carried  out  during  the  past  year, 
the  volume  of  business  has  been  greater,  and  the 
profits  realised  have  permitted  of  the  payment  of  a 
dividend  equal  to  that  which  was  paid  in  the  last  few 
years  preceding  the  war.  Not  unnaturally  the  ques- 
tion arises  as  to  whether  this  development  will  come 
to  a  standstill  or,  at  all  events,  slacken,  after  the 
cessation  of  hostilities.  The  view  of  M.  Laurent, 
which  was  put  forward  at  the  annual  meeting  held 
recently,  is  that  everything  points  to  the  develop- 
ment being  maintained.  The  difficulties  which  have 
arisen  owing  to  the  inadequate  coal  resources  in 
France  have  clearly  shown  in  recent  months  the 
necessity  for  substituting  water  power  for  coal  as 
much  as  possible  now,  and  also  in  the  period  after 
the  war,  when  many  urgent  requirements  will  arise. 
In  this  connection  the  president  of  the  company  in 
question  considers  that  an  almost  unlimited  field  for 
the  manufactures  of  the  electrical  engineering  in- 
dustry will  be  opened  up  by  the  establishment  of 
new  hydro-electric  works,  the  conversion  of  a  part 
of  the  railways  to  electric  traction,  and  the  numerous 
applications,  which  are  tentative  to-day,  but  will  be 
assured  to-morrow,  of  electric  power  to  the  chemical 
and  metallurgical  industries.  At  the  same  time,  the 
invasion  by  German  products  will  be  at  an  end  in  the 
French  home  market,  and  in  those  of  the  Allies. 
It  may  also  be  necessary  to  extend  and  modernise 
the  telephone  system,  which  is  deemed  to  be  quite 
inadequate  for  its  purpose,  whilst  the  telephone  and 
telegraph  installations  in  the  departments  invaded 
will  have  to  be  re-established.  It  is,  therefore,  con- 
cluded that  the  future  will  be  a  time  of  great 
activity,  for  which  preparations  must  be  made  at 
the  present  time. 
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STAFF     ORGANISATION     IN     ELECTRICITY 
SUPPLY     UNDERTAKINGS. 


[COMMUNICATEIJ.] 


Mich  has  lu'cu  written  on  the  subject  of  organisation  in 
electricity  uiidertiikini;s,  but  no  attempt  has,  so  far,  been 
made  towards  tlie  standardisation  of  de,si<;nati(vis  in  con- 
nection with  staff  positions  in  these  undertakiiij;s.  The 
reason  for  this  is  proliablj  that  local  conditions  vary  so 
much,  and  what  is  resrardcd  as  an  important  position  in  one 
municipality  may  be  of  little  conse()uence  in  another.  Very 
often  when  an  electricity  official  makes  iiKpiiries  in  another 
city  or  town  reirardinsr  tlie  status  of  the  gentleman  holding 
a  similar  position  to  his  own,  he  finds  that  there  is  no  jiosi- 
tion  there  exactly  tiie  same  as  his  own.  The  appointment 
nearly  comparable  with  his  is  held  by  an  official  who 
possibly  has  greater  or  less  responsii)ility  than  the  inquirer. 
In  our  issue  of  May  4th,  1917,  was  published  an  article 
under  the  heading  of  "  Promotion  in  Electricity  Supply 
Undertakings,"  in  which  the  duties  and  responsibilities  of 
electricity  officuils  were  set  forth.  The  remarks  contained 
therein  were  based  on  the  supposition  that  the  following 
system  of  st;\ff  organisation  was  adopted.  This  system 
should  be  found  \ery  suitable  for  undertakings  having  a 
plant  capacity  of  between  10,000  and  50,000  KW. : — 

"Chief  Engineer  and  Manager. 
Chief  Assist.\nt. 

Station  Engineer. 

BoiLER-Hoi'SE  Superintendent. 
Technical  Assistant. 

/Shift  Eng-ineers 


Charge  Engineers 


{Switchboard  Attendants. 
Drivers. 
Firemen. 
Trimmers. 


Fitters. 
Electrical  Superintendent. 
Sub-station  Superintendent. 

Sub-station  Attendants. 
Electrical  Fitters. 

Mains  Engineer. 

Assistant  Mains  Engineer. 
Records  Draughtsman. 

Records  Clerk. 
Jointers. 

Foremen. 

Chief  Draughtsman. 

Draugrhtsmen. 
Secretary". 

Chief  Clerk. 

Book-keepers. 

Typists. 

"Consumers'  Engineer. 

Meter  Superintendent. 
Meter  Testers  and  Repairers. 
Meter  Readers.  v 

Installation  Superintendent. 
jWiremen. 

j  Installation  Inspectors 
I  Motor,  &c.,  Inspectors. 


Foreman 

Electrician. 


■Showroom 

Assistant. 

Public  Lighting 
Foreman. 


(Canvassers. 

-  Salesmen. 

(Clerks  and  Typists. 

f  Linesmen. 

1.  Trimmers. 


■For  small  undertakings  below  10,000-KW.  capacity  many 
of  the  positions  could  be  combined,  while  for  large  systems 
■of  over  50,00(1  kw.,  although  the  general  scheme  as  outlined 
would  be  appropriate,  new  subordinate  appointments  would 
be  necessai'y. 

The  question  of  salaries  pertaining  to  the  more  important 
appointments  is  a  matter  which  should  receive  more  atten- 
tion than  is  given  in  a  large  number  of  undertakings.  Great 
divergencies  in  this  respect  are  shown  by  a  study  of  the 
emoluments  in  various  undertakings  throughout  the 
country. 

In  one  municipality  the  salaries  of  the  electricity  staff 
may  be  arranged  on  a  reasonably  graduated  scale  from  tlie 
chief  engineer  downwards,  while  in  another  the  chief  engi- 
neer possibly  receives  a  nandsome  salary,  out  of  proportion 
to  the  small  salaries  of  his  several  departmental  assistants 
next  in  authority  under  him. 


The  rapid  growth  in  the  size  and  iiiiiHirtaurc  of  elec- 
tricity undertakings  within  recent  years  warrants  a  careful 
survey  of  the  rennineration  given  to  the  otlicials  responsible 
for  the  efficient  and  economical  generation  and  distribution 
of  electrical  energy,  whidi  lias  proved  such   an  im]>ortant 


TABLF,  of   AVERAOt 

Salaries. 

Designation. 

•2,000  KK. 

r.,000  K«. 

20,000  K« , 

.W.OOO  K». 

capacity. 

capacity. 

capacity. 

capacity. 

Chief  enpineer  and  manager 

£400 

£600 

£  1 ,000 

£I..-)Oli 

Chief  assistant 

250 

,S00 

500 

700 

Station  enjrineer     ... 

200 

230 

400 

«00 

Hoiler-housc   sup'tendent 

— 

— 

250 

300 

JCIectriciil  superintendent 

— 

— 

250 

300 

Mains  enfjiiieer 

ISO 

200 

350 

500 

Assistant  mains  enprineer 

_ 

2iJ0 

350 

Chief  drau;rht,sra,in 

\r>o 

180 

300 

3.';o 

Secretary 

1.30 

liiO 

2K0 

300 

Chief  clerk           

— 

— 

200 

220 

Consumers'  enfrineer 

200 

220 

,     3.-)0 

5.50 

Meter  superintendent    ... 

— . 

— 

22(1 

30(1 

Installation     sup'tendent 

— 

— 

220 

300 

factor  in  the  manufacture  of  munitions  of  war.  The  accom- 
panying table  of  average  salaries  has  been  compiled  with 
the  view  of  determining  the  relative  values  of  the  services 
of  those  electricity  officials  who  have  had,  through  force  of 
circumstances,  to  keep  to  their  jobs  during  the  jiresent  war. 


TARIFFS     IN     THE     ABSTRACT. 


At  the  present  time,  when  our  American  friends  are  dis- 
cussing the  simplification  of  their  tariffs  for  electric  supply — - 
a  matter  which,  judging  from  the  samples  quoted  in  their 
papers,  should  present  little  difficulty — we  can  the  more 
readily  congratulate  our  own  supply  authorities  on  having 
in  so  many  instances  been  able  to  institute  simple  tariffs, 
understandable  liy  the  average  consumer,  and  yet  so  drawn 
up  as  to  safeguai'd  those  technical  essentials  which  are 
necessarily  factors  in  a  commercially  successful  tariff'. 

Any  tariff  scale,  however  simple,  is  in  effect  an  attempt 
to  average  out  the  value  of  the  service  rendered  to  a  par- 
ticular class  of  consumer  ;  the  sim])!er  the  tariff — assuming 
always  that  it  has  been  determined  on  technical  and 
commercial  considerations — the  greater  the  number  of 
determining  factors  which  have  been  averaged  out,  while  a 
comple.x  American  tariff,  such  as  the  following,  which  is 
supposedly  intended  to  cultivate  electric  cooking  on  the  low 
rate,  is  an  attempt  to  meet  each  indi\-idual  phase  of  the 
consumer's  demand  or  service  with  an  equivalent  rate 
value  : — 

American  rate  based  on  active  rooms  ;  has  a  primary  step  of 
10  cents  per  KW.-hour  for  4  KW, -hours  for  each  of  the  first  four 
active  or  counted  rooms,  and  for  2'5  kw. -hours  for  all  additional 
counted  rooms  :  a  secondary  step  of  5  cents  per  KW.-hour  for  all 
eaergy  over  that  paid  for  at  the  primary  step  up  to  a  total  of 
7  KW.-hours  per  counted  room,  and  a  third  step  of  2  cents  for 
energy  consumed  per  month  over  7  KW.-hours  per  counted  room. 

This  tariff  is  designed  for  tlie  same  purpose  as  our  own 
"  Domestic  "  tariff  of,  say,  "  12|  per  cent,  of  the  rateable 
value  of  the  house  plus  |d.  per  unit,"  which  has  been 
obtained  by  broadly  averaging  the  determining  factors 
affecting  value  of  service  and  applying  them  in  a  form 
which  is  simple  and  can  be  understood  by  the  consumer — i.e., 
in  a  commercial  form. 

In  comparison,  the  American  tariff  is  unwieldy  and 
uncommercial,  and  though  we  grant  that  it  may  be  more 
scientifically  correct,  its  equity,  nevertheless,  depends  on  the 
accuracy  with  which  the  average  service  value  of  each  step, 
for  the  particular  class  of  consumers  concerned,  has  been 
determined. 

When  we  consider  that  the  cost  of  a  KW.-hour  supplied 
to  a  particular  consumer  depends  on  the  distance  and 
method  of  delivery,  the  time  at  which,  and  during  which 
it  is  delivered  (/>.,  the  effect  on  the  generating  plant  of  the 
incidence  of  its  delivery  sis  regards  the  supply  of  energy  to 
other  consumers),  as  well  as  on  the  degree  of  efficiency  of 
the  generating  plant,  and  sundry  other  lesser  technical  and 
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operating  considerations  which,  though  pregnant  with 
significance  to  the  engineer,  are  as  (ireelv  to  the  consumer, 
aud  that  the  tariff  has  to  perform  the  dual  function  of 
embodying  the  complex  desires  of  the  former  in  the 
simplest  possible  form  which  will  appeal  to  the  non-technical 
imagination  of  the  latter,  it  will  be  obvious  that  it  must  in 
every  case,  irrespective  of  its  simplicity  or  complexity,  be  an 
abstract  assessment  of  value  of  service,  based  on  a  complex 
average. 

The  engineer,  recognising  the  practical  impossibility  of 
framing  any  single  tariff  which  will  meet  the  conditions  of 
all  consumers,  proceeds  to  classify  the  latter  into  grades, 
nominally  according  to  the  average  cost  of  service  for  each 
grade,  but  fre<|uently  according  to  the  average  commercial 
\'ahie  attaching  to  the  service,  which  may  be  greater  or  less 
than  the  cost,  and  depends  on  the  commercial  policy  adopted 
Ijy  the  supply  authority. 

In  any  case,  the  exact  cost  of  supplying  an  individual 
consumer  is  ind^termiinite,  unless  he  is  the  only  consumer, 
or  each  individual  consumer  has  a  fixed  load  characteristic 
relative  to  the  others,  and  it  is  conceivable  that,  under 
certain  conditions,  a  group  of  a  dozen  consumers,  with 
a  great  di\-ersity  of  load  characteristic,  might  he  supplied 
at  even  less  actual  cost  than  one  consumer  having  the 
desirable  all-day  load. 

Tariff  classification  lias  its  drawbacks,  for  the  wider  the 
average  of  a  class  is  drawn,  the  greater  the  variation  in 
actual  cost  as  between  good-paying  and  bad-paying — 
possibly  unprofitable — consumers  ;  true,  the  latter  may,  by 
reason  of  the  assistance  rendered  by  the  former,  more 
readily  develop  their  demand  into  a  paying  load,  but  mean- 
while the  development  of  the  former  as  a  sub-class  is 
held  up. 

To  the  engineer,  tariff  classification  is  an  expedient  based 
on  imaginary  zones  of  service  value  :  the  actual  cost  of 
generating  electricity  is,  on  the  other  hand,  a  very  real 
thing,  though  varying  from  hour  to  hour  according  to  the 
effect  on  the  plant  of  the  incidence  of  the  individual  con- 
sumers' loads.  The  consumers'  loads  may  be  likened  to 
the  parts  of  a  jig-saw  puzzle,  which,  when  fitted  together, 
will  give  a  connected  and  uniform  result  ;  the  greater  the 
degree  of  perfection  attained  in  the  fitting  together,  the  less 
the  cost  to  the  generating  station,  irrespective  of  the  size 
of  individual  loads. 

This  does  not  mean  that  a  small  consumer  can  be 
supplied  at  the  same  rate  as  a  large  one,  because  obviously 
distribution  and  connection  charges  affect  the  result,  but  it 
does  mean  that  it  may  be  no  more  costly  to  supply  a 
number  of  short-hour  consumers  having  a  considerable  load 
diversity,  than  one  long-hour  consumer,  provided  the 
former  utilise  the  generating  plant  to  the  same  extent,  and 
do  not  incur  excess  connection  charges,  and  that  disi'riraina- 
tion  against  the  short-hour  consumer,  just  !)ccause  he  is 
a  short-hour  consumer,  is  not  justified. 

Clearly,  it  does  not  concern  the  generating  engineer 
where  the  output  goes  which  gives  him  his  40  per  cent,  load 
factor,  provided  he  can  keep  to  that  condition  of  affairs  : 
similarly,  it  matters  not  a  jot  to  the  supply  authority  that 
an  individual  consumer  is  of  the  short-hour  type,  provided 
that  his  load  with  the  others,  short  or  long,  assists  in  pro- 
ducing a  long-hour  demand. 

Most  su])ply  engineers,  from  technical  considerations, 
regard  the  peak  load  as  the  bane  of  their  existence,  and  if 
anathema  could  iiinder  what  is,  after  all,  a  normal  ileveloji- 
nient  of  supply,  there  would  be  no  peak-loail  consumers. 
The  general  supply  has  always  had  a  peak  load,  and  pro- 
bal)ly  always  will  have  one  of  a  kind,  at  some  time  during 
the  24  houi-s,  and  it  is  absurd  to  conderau  the  consumer — 
often  enough  it  is  the  beloved  long-hour  man— for  doing 
just  what  you  have  asked  him  to  do,  viz.,  make  iis  much  use 
lus  possible  of  the  supply. 

The  consumer  can  legally  command  a  supply  of  electricity 
at  any  time,  and  llie  engineer  must,  perforce,  provide  plant 
to  meet  such  re<iuireraents ;  that  this  plant  is  unused 
for  many  honrs  in  the  day  is  snrely  the  fault— if  fault  it 
can  be  considered — of  users  at  other  times  of  the  day  who 
are  not  sufficiently  enterprising  to  make  use  of  that  which 
is  nece.ss{irily  provided. 

The  tariff  scale,  as  a  rule,  is  such  as  to  encourage  the 
long-hour  consumer,  or  class  of  consumer  giving  c-fjuivalent 


conditions,  a  premium  being  placed  on  "  duration  t)f  use," 
with  or  without  restriction  of  demand.  "7—^1 

To  restrict  the  demands  of  individual  consumers  during 
the  day  is  to  accentuate  the  evening  peak,  and  it  would  be 
more  logical  to  encourage  peaks  during  the  day  to  counter- 
balance that  during  the  evening.  This  object  is,  of  course, 
more  or  less  achieved  Ijy  the  domestic  tariffs  of  the  "  point 
five  "  type,  as  also  by  rates  which  place  a  premium  oiv 
"  time  of  use  "  off  the  peak. 

In  this  connection  domestic  tariffs  which  have  no  demand 
restriction,  and  offer  a  low  uniform  secondary  charge,  appear 
to  offer  great  possibilities,  as  although  the  consumer  is  un- 
hampered as  to  the  use  of  energy  at  any  time,  it  is  evident 
that  a  practical  limit  exists  to  his  lighting  reiiuircments, 
while  the  limit  of  his  re(iuirements  for  other  purposes, 
largely  during  the  day,  for  which  such  a  tariff  directly 
caters,  has  not  yet  been  ascertained. 

On  the  other  hand,  it  is  probable  that  the  ordinary  sepa- 
rate lighting  tariff  is  an  indirect  cause  of  the  peak  load, 
because  the  ordinary  lighting  consumer  has  tlie  impression 
that  each  unit  costs,  say,  4-id.,  and  that  he  must  economise, 
which  he  does  by  restricting  his  use  to  peak-load  hours  :  if 
he  should  realise  that  a  lower  heating  rate  is  available, 
the  disproportionate  initial  cost  uf  taking  advantage  of  it 
must  be  a  serious  deterrent. 

The  prospect  of  developing  the  heating  and  cooking  load 
looms  so  very  largely  in  the  future,  that  one  is  tempted  to 
speculate  as  to  the  ways  and  means  of  hastening  it. 

It  seems  probable,  for  instance,  that  if  75  per  cent,  of 
the  householders  in  a  street  containing,  say  100  houses,  were 
to  combine  and  co-operatively  purchase  energy  in  bulk  for 
resale  at  cost  price  to  themselves  from  the  supply  authority, 
at  the  same  time  guaranteeing  a  certain  average  wattage  of 
heating  or  cooking  apparatus  installed,  this  group  of  con- 
sumers would  progress  electrically  at  a  much  greater  rate 
than  the  average  consumer  throughout  the  area.  The  street 
would  offer  a  favourable  load,  and  any  impro\'ement 
brought  about  by  this  progressive  group  of  consumers  would 
be  reflected  in  a  reduction  of  charges  to  them,  thus  tending 
to  still  further  development.  The  supply  authority  would 
obtain  its  most  favourable  conditions — viz.,  long-hour  use 
and  concentrated  load — the  street  being  equivalent  to  an 
American  apartment  house.  If  these  same  consumers  were 
to  purchase  or  hire  their  apparatus  co-operatively,  they 
would  at  the  same  time  reduce  the  initial  cost  of  their 
venture. 

Any  street  or  residential  area  of  suitable  character,  in 
which  a  sufficient  number  of  householders  agreed  to  the- 
conditions,  could  be  dealt  with  on  similar  terms,  a 
co-operative  domestic  rate  being  institutetl  for  the  purpose. 
In  effect,  such  a  scheme  would  sort  out  the  good  con- 
sumers from  the  liad  and  indifferent,  rewarding  them  as  a 
class  according  to  their  merits,  and  intensify  and  hasten  on 
the  domestic  use  of  electricity  and  electrical  appliances 
amongst  those  sections  of  the  community  most  suited  for  the- 
[)urpose. 

Some  towns  possess  areas  suited  to  intensive  develop- 
ment, and  some  do  not ;  and  whereas  it  is  impracticable  to 
apply  intensive  development  on  a  scale  suited  to  a  whole 
city,  it  is  reasonable  to  assume  that  such  development  is 
possil)le  in  the  case  of  a  selected  section  of  the  community, 
and  that  it  might  result  in  a  type  of  super-domestic 
consumer,  whose  example  and  experience  would  be  of  great 
value  as  an  incentive  to  less  enterprising  consumers,  who 
would  all  along  benefit  indirectly  from  the  genyal 
im]irovcment  in  conditions  of  supply  of  energy  ancl 
apparatus. 


A  New  Power  ? — According  to  f/iilinn  Kni/ini'''n'/ii/,  Mi'. 

.1.  A.  Ilaiiiilton,  durinj;  the  course  of  a  speech  at,  the  annual 
meetinsr  of  the  Central  Enffiue  Works.  Sinjrapore,  observed  that 
a  new  discovery  had  recently  been  nia<^le  which,  it  was  said,  would 
completely  revolutionise  all  tlie  known  systems  of  power  trans- 
mission. "The  possibilities  of  this  new  system  have  been  readily 
recognised  by  the  War  Otiice  and  the  Admiralty,  and  the  com- 
mercial world  has  therefore  been  i^jnored  entirely  ;  in  fact,  the 
whole  output  is  taken  up  for  war  purposes,  and  llu;  tiermans  on 
the  Western  Front  know  to-day  that*  gome  new  pf)wer  has  been 
discovered,  aud  have  been  speculatinj,'  as  to  what  it  is.  After  the 
war,  this  system  will  be  available  ;  it  will  revolutionise  all  fori»» 
of  power  transmission,  and  will  be  hi^fhly  beneficial  to  rubber 
estates,  tin  mines,  and  to  all  power  users.'' 
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COAL  TRANSPORT  REORGANISATION 
SCHEME. 


As  is  well  known  to  the  majority  of  our  readers,  one  of  the  prossinjr 
questions  broujfht  about  by  tlie  "oonditions  of  the  moment  is  tliat 
of  ensurinfr  the  coal  supply  of  the  community. 

This  is  larijelv  a  transport  dittioulty,  anil,  in  order  to  overcome 
the  latter,  the  Controller  of  Coal  Mines  hiis  devised  a  scheme, 
which  is  to  come  into  operation  on  September  loth,  whereby  it  is 
estimated  that  no  les.s  than  Too  million  t6u-miles  will  be  saved 
annually  in  the  transport  of  coal  by  public  railway. 

Great  IJritain  has  been  divided  into  20  areas,  and  the  scheme 
relates  solely  to  that  portion  of  the  coal  which  is  beinjr  transported 
from  area  to  area  for  inland  consumption.  In  other  words,  it 
bears  chiefly  uiion  coal  which  is  bein^;-  conveyed  for  long-  distances 
or  cross-country  journeys,  both  circumstances 
beiny:  prolific  sources  of  trouble  in  view  of 
depleted  railway  staff  and  rollinif-stock  of  all 
kinds. 

This  scheme,  heiug  desigrned  to  relieve  trans- 
port, is  biised  on  tV>ur  main  issues  : — (.1)  That 
consumption  of  coal  should  take  place  as  near 
the  pi-oducin;r  point  as  possible  :  (2)  that  in 
view  of  the  superior  f.acilities  afforded  by 
the  main  trunk  lines,  the  movement  of  traffic 
should  follow  these  routes  wherever  possible  ; 
(,3) that  the  movement  of  coal  should,  as  far 
as  possible,  be  in  well-defined  directions,  viz.  : 
— North  to  South,  North  to  South-east,  North 
.  to  South-west,  East  to  West ;  ( 4)  that  an 
area  producing:  less  coal  than  suffices  for  its 
own  needs  should  not  send  any  portion  of  its 
output  to  other  areas  :  and  that  an  area  pro- 
duciujr  more  coal  than  it  requires  for  con- 
sumption within  the  area  itself  should  only 
distribute  the  balance  to  adjacent  or  con- 
venient areas. 

The  only  limitation  in  regard  to  Clause  i  is 
the  need  for  providing  fuel  of  a  special  type 
for  certain  pui-poses,  and  this  need  has  been 
-  determined  by  getting'  into  touch  with  con- 
sumers direct.  In  this  connection  arrange- 
ments are  being  m.ide  for  the  issue  of  certi- 
ficates authorising  supplies  of  coal  of  a  special 
type  required  by  steam  raisers  for  special 
purposes — e.i/.,  mechanical  stokers,  gas  pro- 
ducers. iS:c. — and  collieries,  factors, and  mer- 
chants will  be  precluded  from  supplying 
special  gnodes  to  consumers  in  the  absence 
of  a  certificate  issued  to  the  latter  by  the 
Controller  of  Coal  Mines. 

In  the  various  areas  District  Coal  and  Coke 
Supplies  Committees  are  acting  as  the  Con- 
troller's representatives  in  all  matters  relating 
to  coal.  These  Committees  have  been  em- 
powered by  the  Controller  to  conduct  the 
necessary  arrangements  for  putting  the  new 
scheme  into  force.  It  is  considered  that  a 
minimum  of  inconvenience  will  thus  be 
caused  to  all  concerned,  as  collieries  in  each 
area  will  thus  be  placed  in  direct  touch  with 
the  factors,  merchants,  and  direct  consumers 
whose  supplies  they  will  have  to  provide  in 
future.  There  will  consequently  be  no  neces- 
sity for  those  whose  supplies  are  affected 
under  the  scheme  to  proceed  in  search  on  the 
one  hand  of  new  customers,  or.  on  the  other, 
of  new  collieries.  As  a  safeguard,  however, 
should  any  factor,  merchant,  or  direct  con- 
sumer not  hear  from  a  colliery  by  August 
27th,  1917.  that  it  is  authorised  to  send  sup- 
plies, a  communication  may  then  be  made  to 
the  District  Coal  and  Coke  Supplies  Com- 
mittee concerned,  stating  full  particulars,  in 
order  that  inquiries  may  be  conducted  and 
arrangements  made  for  supply  before  the 
scheme  comes  into  operation  throughout  Great 
Britain  on  September  1 0th,  liHT. 

The  movement  of  coal  within  the  areas  themselves — i.e.,  coal 
produced  and  consumed  in  the  same  area — remains  uudistui'bed, 
and  contracts  will  not  require  to  be  cangelled. 

In  the  case  of  coal  affected  by  the  scheme,  however,  existing  con- 
tracts will  be  cancelled  at  6  p.m.  on  Saturday.  September  8th,  and 
new  contracts,  to  be  arranged  between  now  and  that  date,  will  come 
into  operation  on  Monday,  September  10th. 

Not  only  should  the  new  scheme  result  in  reducing' congestion 
'  ou  the  railways,  but  it  ought  to  assist  the  coal  trade  generally  in 
getting  a  better  turnover  for  their  wagons,  and  tend  to  minijnise 
stoppages  at  collieries  due  to  delays  in  the  working  back  of  empty 
wagons  over  long  distances,  or  from  awkward  points  Involving 
cross-country  working. 

In  developing  the  scheme  generally  there  has  been  a  free  inter- 
change of  views  -nnth  the  District  Coal  and  Coke  Supplies  Com- 
mittees as  representing  the  colliery  owners,  and  meetings  have  taken 
place  witn  representative  factors  and  merchants,  and  the  Controller 
is  also  in  touch  with  the  Railway  Executive  Committee  with  a 
view  to  ensuring  that  adequate  arrangements  are  set  up  to  meet 
changed  directions  in  the  flow  of  traffic. 


All  concerned  aro  strongly  advised  to  secure  the  map  diagram 
reproduced  herewith,  and  the  pamphlet,  as  referred  to  in  the  official 
notice,  as  these  documents  will  be  found  to  bo  of  material 
assistance. 

It  is  emphasiseil  that  this  scheme  does  not  affect  water-borne 
coal,  either  export,  coafit-wiso  or  bunkers,  anthrivcite  or  coke  of  any 
description. 

It  is  anticipated,  from  inquiry,  that  very  few  industries  will 
experience  dillieulty. 

At  a  recent  meeting  at  which  the  scheme  was  explained,  the 
ciuestion  of  varying  the  local  health  regulations,  in  view  of  the 
mixed  quality  of  the  coal  which  may  Iks  supplied,  was  raised  ;  it 
was  also  pointed  out  that  there  should  be  some  ))ii)tection  for  the 
consumer  in  regard  to  price,  and  that  the  Prict;  of  Coal  Limitation 
Act  had  not  proved  very  satisfactory  in  this  matter. 

Maps  have  been  prepared  showing  the  division  of  Great  liritaiu 
for  coal  distribution  purposes,  and  an  explanatory  memorandun\ 


Diagram  showing  Proposed  Coal  Transport  Scheme. 


contains  particulars  of  the  areas  to  whi,ch  the  forwarding  of  coal 
for  inland  consumption  is  confined,  for  (.1)  steam  and  manufac- 
turing :  (2)  gas  and  coking  ;  (S)  domestic  use.  It  also  contains  a 
list  of  District  Coal  and  Coke  Supplies  Committees  responsible  for 
the  various  areas,  and  a  list  of  places  which  are  just  within  the 
scheduled  areas. 


40,000  Electrical  Employes  Subscribe  to  tlie  War  Loan. 

— As  an  indication  of  the  general  interest  of  electrical  workers  in 
America  in  providing  the  sinews  of  war,  the  following  linformation 
taken  from  the  .V^w  Yuri  y/mw  is  illuminating;— 10,000  emplo.ves  of 
the  General  Electric  Co..  of  New  York,  have  subscribed  for  $3,000,000 
worth  of  "  Liberty  Loan  "  bonds,  an  average  of  $7.=>  per  indi-vidual. 
The  subscriptions  were  received  fromi  the  Schenectady.  Lynn, 
Harrison,  Fort  Wayne,  Erie.  Pitsfield  and  other  works  of  the 
company,  as  well  as  from  their  district  offices,  and  are  symptomatic 
of  the  attitude  of  the  whole  of  America. 


30 


THE    ELECTRICAL    REVIEW, 


[Vol.  81.     No.  2,088,  July  IS,  1917 


TAR     OIL     FUEL     AND     DIESEL     ENGINES. 


By  GEOFFREY  PORTER,  A.M.Inst.C.E. 


iAhstract  of  paper  read  be/ore  the  DiESEL  Engine  Users' 
Association.) 
With  us  the  adoption  of  an  oil  fuel  other  than  residual  petroleum 
oils  or  shale  oils  has  not  recommended  itself  until  comparatively 
recently,  owing  to  the  favourable  terms  on  which  we  have  been 
able  to  obtain  imported  residuals.  15ut  the  force  of  necessity  has 
compelled  us  during  this  period  of  war  to  look  elsewhere  for  fuel 
supplies.  Such  sources  exist  in  the  coal  deposits  of  our  own  richly 
endowed  land,  and  they  are  being  brought  into  utilisation  by 
native  talent  and  skill.  It  is'  not  impossible  that  we  are  on  the 
eve  of  freeing  ourselves  from  our  former  dependence  upon  other 
countries  for  supplies  of  suitable  fuel  oils. 

Mr.  Day  and  Mr.   Batho  have  quoted  specifications   for  tar  oil 
which  may  be  regarded  as  standard.     These  specifications  I  incor- 
porate at  this  point. 
Specification  proposed  by  Mr.  C.  Day  (January  19th,  1911!)  : — 
The  tar  oil  must  be  a  product  of  the  distillation  of  coal  tar.     No 
product  that  has  not  undergone  distillation  miist  be  present. 

Per  cent,  insoluble  in  xylol      ...     not  more  than  2 '0 

ash       ,        „  0-80 

„  water „        ,,  2'5 

„  coking  residue  ...         „         ,,  3'0 

The  oil  must  be  liquid  at  G0°  F.  when  maintained  at  that  tem- 
perature for  half  an  hour.  In  case  of  crystals  settling  in  the 
transport  tank,  the  buyer  to  be  allowed  to  drain  off  the  liquid 
portion  and  to  return  the  solid  to  the  seller. 

Mr.  Day  pointed  out  that  the  calorific  value  of  tar  oils  as  deter- 
mined by  numerous  tests  is  not  a  very  variable  quantity,  and 
suggested  that  a  definite  heat  value  should  not  be  stated  in  the 
specification. 

tMr.  Batho  put  forward  a  specification  for  tar  oils  at  the 
Diesel  Engine  Users'  Association  meeting  of  February  23rd.  1910, 
in  the  course  of  remarks  he  then  made,  as  follows : — 


Specific  gravity... 
Viscosity 

Flash  point 
Colour     


Lower  calorific  value 
Ash         


Water     . 

Sulphur 

Pitch 


Between  I'O  and  I'l. 

Generally  2°  Engler  (all  coal  tar  oils 
are  very  fluid). 

100°  F.  to  130*  F. 

Tar  oils  are,  as  a  rule,  dark  to 
almost  black.  One  drop  on  white 
paper  should  show  no  black 
residue,  as  is  the  case  with  tar. 
This  black  residue  means  a  large 
percentage  of  free  carbon  or  other 
tar  ingredients. 

Between  15,800  and  16,.")00  b.th.u. 
per  lb. 

Should  not  exceed  1  per  cent,  (un- 
burnt  residue  of  tar  oil  is  mostly 
harmless). 

Should  not  exceed  1  per  cent. 

'.")  per  cent,  to  1  per  cent. 

If  the  tar  oil  contains  a  high  per- 
centage of  residue  which  only 
begins  to  vaporise  at  400°  C,  one 
must  anticipate  a  considerable 
amount  of  dirt  in  the  engine,  and 
the  exhaust  valves  will  require 
frequent  cleaning  and  grinding  in. 

The  tar  oils  supplied  agree  in  substance  fairly  closely  with  the 
specifications.  It  is  desirable,  at  the  present  moment,  not  to  draw 
a  specification  for  tar  oil  too  tightly.  So  far  as  the  demand  for 
these  oils  in  connection  with  Diesel  engines  is  concerned,  it  is  a 
new  one  in  this  country.  Tar  oils  for  our  purpose  are  not  yet 
standardised,  and  it  is  too  early  as  yet  to  draw  hard  and  fast  lines. 
The  products  we  are  obtaining  arc,  in  general,  giving  satisfactory 
results.  I  have  not  heard  that  any  difficulties  have  arisen  that  are 
attributed  to  specific  gravity. 

I  understand  that  the  water  content  is  difficult  to  determine, 
chiefly  Ijecause  of  the  peculiar  property  of  water  to"  collect  in 
pockets  in  oil.  Hence  a  sample  may  not  be  representative  of  the 
bulk,  and  ricr  rerxn.  Further,  the  oil  enters  into  ebullition  at 
212°  F.  Tests  of  water  content  must,  therefore,  be  accepted  with 
caution.  Owing  to  the  high  specific  gravity  of  the  tar  oil,  water 
is  not  so  troublesome  in  ordinary  engine  operation,  as  it  rises  to 
the  top  of  the  service  tanks.  With  petroleum  residual  oil  the 
reverse  is  the  case,  and  water  occasionally  will  stop  an  engine  if 
the  attendant  is  not  careful. 

The  coke  residue  item  must  be  carefully  studied.  I  have  seen 
teats  which  indicated  a  coke  content  as  high  as  2ti  per  cent.  Such 
an  oil  would  be  unsuitable  for  use  in  a  Diesel  engine. 

As  suggested  by  Mr.  Day,  the  calorific  values  agree  fairly  closely 
.with  one  another  and  with  the  specifications.  The  lower  calorific 
value  is  the  important  one.  Below  a  value  of  about  1.5,800  n.TH.u. 
jKT  lb.  the  oil  is  unsuitable  for  use  in  Diesel  engines. 

The  proportion  of  the  constituents  insoluble  in  xylol  is  an 
important  matter.  It  is  essential  to  reduce  the  amount  of 
suspended  solids  in  the  oil  to  an  ab.iolute  minimum,  for  they  form 
nuclei  for  the  formation  of  deposits  which  carboni.se  and  give  rise 
to  difHculti(!8  in  working  an  engine.  ("  Xylol  '  is  de8cril>ed  as 
dimethyl  benzol,  and  has  the  chemical  formula  C^  H|o :  its  boiling 
point  is  139°.) 


The  M.A.N',  specification  requires  the  oil  to  remain  liquid  at  a 
temperature  of  4(i',5°  F..  when  it  is  undisturbed  for  a  period  of  half 
an  hour,  and  to  be  fully  liquid  at  01°  F.  Mr,  Day's  specification 
concurs.  Those  of  us  who  have  been  using  tar  oils  for  the  first 
time  during  a  particularly  cold  winter  have  learned  by  experience 
that  this  desideratum  is  not  merely  a  chemist's  fad.  At  a  tem- 
perature below  4.')°  F.  crystallisation  is  heavy.  In  one  instance  I 
found  fully  3(1  per  cent,  of  the  contents  of  a  tank  of  oil  (out  of 
doors),  containing  1 1  tons,  to  be  extremely  thick.  It  could  not 
be  pumped  at  all.  Heating  a  gallon  drawn  out  in  a  pail  dissolve'd 
the  crystals, , but  to  heat  the  whole  tank  was  impracticable.  Finally 
the  difficulty  was  overcome  by  violently  agitating  the  bulk,  when 
the  oil  became  fluid.  This  method  was-adopted  throughout  the 
winter  as  occasion  required  ;  it  cost  nothing,  and  was  quite 
successful.  From  our  experience  up  to  the  present  one  fact 
emerges.  I.e.,  that  tar  oil  is  better  stored  under  cover  in  a  moderately 
high  temperature  than  in  the  open. 

I  have  been  particularly  interested  in  examining  indicator  cards 
of  engines  burning  residual  petroleum  oil,  tar  oil  alone,  and  tar  oil 
with  the  addition  of  a  pilot  jet  of  residual  petroleum  oil.  The  use 
of  tar  oil  produces  greater  temperatures  than  does  the  use  of  a 
residual  petroleum  fuel  oil,  but_  the  increase  is  not  of  high  value 
when  allowance  has  been  made  for  the  slower  bia-ning  property  of 
tar  oil  by  advancing  the  fuel  admission.  The  starting  cards  I  have 
been  able  to  obtain  appear  to  be  normal ;  I  have  not  detected  any 
difference  of  consequence  between  such  cards  taken  from  engines 
running  on  the  fuels  mentioned.  In  the  engine  fitted  with  pilot 
jet  ignition  gear  under  my  own  charge  sudden  pressure  increases 
occur  occasionally  at  starting. 

Nearly  all  the  cards' in  my  possession,  taken  at  fairly  high 
fractions  of  full  load,  are  of  good  shape.  I  believe  that  all  of  us 
who  have  used  tar  oil,  with  or  without  pilot  jet  ignition  gear,  have 
found  it  necessary  to  advance  the  fuel  admission,  the  setting  for 
residual  petroleum  oil  being  generally  too  late  for  the  slower 
burning  tar  oil.  In  general,  a  card  taken  from  an  engine  using 
tar  oil  with  pilot  jet  ignition  is  not  so  nicely  shaped  as  a  card  taken 
with  residual  petroleum  alone,  or  with  tar  oil  alone  as  fuel.  The 
prior  ignition  of  the  pilot  jet  produces  a  "  peaked"  admission  line 
in  comparison  with  the  regular,  slightly  drooping  curve,  which 
denotes  comliustion  at  constant  pressure. 

My  own  experience  has  been  with  an  engine  equipped  with 
Messrs.  Mirrlees,  Bickerton  &,  Day's  pilot  jet  ignition  gear,  and 
most  of  my  remarks  will  refer  to  this  engine.  The  tar  oil  supply  is 
delivered  by  the  main  fuel  pump  to  the  cylinders  under  the  control 
of  the  governor.  The  ignition  oil  is  independently  supplied,  but  is 
not  under  control  of  the  governor.  The  quantity  of  ignition  oil  is 
a  fixed  amount  at  all  engine  loads.  The  ideal  quantity  is  .">  per 
cent,  at  full  load.  The  quantity  of  oil  delivered  by  the  ignition 
pump  is  set  by  an  arrangement  which  permits  the  same  adjustment 
to  be  given  to  each  pump,  each  cylinder  having  its  own  ignition 
pump.  As  the  ignition  pump  is  not  controlled  by  the  governor,  it 
is  advisable  to  set  the  governor  to  keep  the  engine  speed  if  any- 
thing on  the  low  side,  as  the  engine  may  "  run  away  "  when  the 
load  is  thrown  off  suddenly.  The  smaller  the  quantity  of  ignition 
oil  used,  the  less  probable  is  this  condition.  The  provision  of  some 
electrically-controlled  safeguard  in  connection  with  the  ignition 
oil  supply  would  be  a  desirable  feature  to  adopt.  In  starting,  the 
engine  invariably  runs  out  20  to  30  revolutions  above  normal  speed. 
I  have  run  the  engine  on  4  per  cent,  of  normal  full  load  on  the 
fuel  supplied  by  the  ignition  pumps  alone  when  set  to  deliver  their 
maximum  quantity. 

In  fitting  these  pumps,  too  much  care  cannot  be  taken.  Fitted 
stuils  and  steady  pins  should  be  used  to  preclude  the  possibilty  of 
any  movement  of  the  pump  body.  The  adjustments  are  so  fine 
that  even  a  little  shake  will  affect  the  oil  delivery. 

In  the  ordinary  course  of  running  the  engine  (driving  a  dynamo 
direct-coupled)  I  find  the  speed  control  by  the  governor  to  be  as 
satisfactory  when  using  tar  oil  as  when  burning  residual  petroleum 
oil.  Impulses  are  regular  ;  it  is  seldom  that  a  cylinder  "misses"  ; 
and  one  would  not  be  aware  that  a  change  of  fuel  had  been  made. 
The  engine  runs  well  even  on  ^  load. 

Before  commencing  the  use  of  tar  oil,  one  or  two  adjustments 
must  be  made.  An  earlier  fuel  admission  is  necessary,  owing  to 
the  slower  burning  properties  of  the  oil  as  compared  with  residual 
petroleum  oil,  I  think  the  amount  of  the  advance  depends  on  the 
quality  of  the  fuel.  In  my  own  experience,  I  find  an  advance  of 
about  1°  on  the  crank  circle  suffices.  Similarly,  the  closing  of  the 
needle  valve  needs  a  rather  earlier  adjustment.  The  only  definite 
method  to  adopt  is  that  of  tri.il  and  error.  As  with  residual 
petroleum  oil.  the  condition  of  the  colour  of  the  exhaust  is  a  guide 
to  correct  timing.  I  have  had  noditficulty  in  obtaining  colourless 
exhaust  at  all  lo.ods  with  injection  pressures  of  the  same  magnitud. 
for  tar  oil  iis  for  residual  petroleum  oil.  When  attempting  to  use 
tar  oil  without  ignition  gear,  I  found  it  necessary  to  reduce  thr 
injection  pressure  to  a  large  extent  in  order  to  obtain  satisfactory 
operation.  Those  engineers  who  use  tar  oil  as  the  sole  fuel  havi- 
also  found  the  reduction  of  the  injection  pressure  essential  for 
steady  operation. 

Another  important  point  to  consider  is  the  compression  pressure 
in  tke  cylinders  at  no  load.  This  pressure  should  not  be  less  than 
480  lb.  per  scj.  in.  Below  this  figure,  both  the  ignition  of  the  tar 
oil  and  of  the  residual  petroleum  oil  may  be  uncertain  ;  and  even  if 
regular  ignition  is  obtained,  combustion  may  be  incomplete,  lemiing 
to  smoke  and  high  exhau.st  temperatures.  The  engine  in  which  1 
am  interested  had  been  at  work  for  a  period  of  14,000  running' 
hours  before  being  mlapted  to  tar  oil  fuel.  Nevertheless  the  engine 
has  done  consistently  good  service.' using  tar  oil,  for  the  past  nine 
months,  in  April  last  being  at  work  at  it'>  per  cent,  of  full  load 
(average)  for  497  hours,  or  1G4  hours  per  diem.  Mr.  Prentice  has 
also    obtained   very  consistent  working   with    the   engine   he   is 
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operatiiiir  with  tar  oil  witlunt  a  pilot  jet.  He  informs  me  that 
the  onsrine  hm  been  operated  for  .2,250  working  hours  at  I  of  full 
load  diiriiii;'  nine  months,  or  about  Sj  hours  a  day. 

I  think  it  very  desirable  to  fit  relief  valves  to  the  cylinders  when 
usijij;  tar  oil.  Increa-ses  of  pressure  do  oecusionally  occur  at 
startinjr,  and  it  is  essential,  in  my  opinion,  to  take  all  rea.sonablc 
steps  to  avoid  adding  to  the  already  higrh  stresses  in  the  enuine 
parts.  The  relief  valves  are  set  to  lift  at  7."i(>  lb.  per  sq.  in.  In 
the  event  of  a  number  of  "'  misses  '1  causinfr  an  accumulation  of 
fuel  on  the  piston  head,  aud  this  accumulation  suddenly  tirinsr. 
very  considerable  excess  pi-essures  may  arise.  It  is  imjjroliabli' 
that  any  relief  valve  will  prevent  an  explosion,  but  it  will 
jrive  useful  waruintjs  and  will  take  care  of  all  minor  pressure 
troubles.  , 

Pistons  become  very  dirty  ;  the  rinffs  become  fast  in  their 
tfrooves.  and  should  be  examined  at  three  months  intervals.  The 
exhaust  valves  give  no  trouble.  They  are  cleaned  and  jrround-in 
at  intervals  of  2."iO  runninf?  hours.  I  am  still  usin^'  the  original 
exhaust  valves  supplied  with  the  engines  live  and  a-half  years  ago. 
The  fuel  pumps  are  rather  more  troublesome  than  fornu'rly,  owing 
to  the  greater  amount  of  sludge  found  in  them.  The  lower 
viscosity  of  the  tar  oil  also  renders  it  more  difficult  to  maintain  the 
plunger  glands  tight  than  was  the  case  when  using  residual 
petroleum  oil. 

In  the  pulverisers  we  have  endless  trouble  owing  to  the  choking 
of  the  cone  grooves  and  rings.  Freciuently  also  the  passages  in 
the  fuel  valve  casing  become  choked.  The  deposit  collects  rapidly ; 
under  the  conditions  I  am  familiar  with,  the  deposit  must  be 
removed  after  ."lO — 00  hours'  running  at  about  (j.l  per  cent,  of  full  load. 
If  the  fraction  of  full  loail  is  greater,  the  deposit  forms  more 
rapidly.  This  difficulty  is  very  generally  found  by' engineers  using 
tar  oil.  All  tar  oils  do  not  show  it,  and  others  do  so  in  varying 
degrees.  On  some  days  the  deposit  is  very  slight,  at  other  time.i 
very  heavy  :  sometimes  exceedingly  hard,  and  again  very  soft. 
Some  engineers  have  told  me  that  their  pulverisers  have  choked  in 
12  hours  and  less.  In  some  instances  the  deposit  is  normally  so 
great  that  it  is  necessary  to  reduce  the  full-load  rating  of  the 
engine.  In  my  own  case  the  deposit  has  been  less  since  the  warm 
summer  weather  set  in.  and  this  inclines  me  to  suppose  some  con- 
nection between  the  crystallisation  of  the  oil  in  the  storage  tanks 
and  the  deposit  in  the  pulverisers.  The  cause  of  the  deposit  is 
still  obscure.  Several  engineers  have  completely  got  rid  of 
deposits  by  adopting  another  pattern  of  pulveriser.  A  type  which 
secures  the  pulverising  of  a  film  of  oil  appears  to  be  satisfactory.  In 
my  own  case,  the  choking  of  pulverisers  is  merely  a  nuisance,  for 
other  engines  are  available  when  the  engine  burning  tar  oil  is  shut 
down  to  clean  out  pulverisers.  But  for  an  engineer  who  cannot 
ring  the  changes  on  his  plant,  the  matter  is  something  far  more 
serious  than  a  mere  nuisance. 

Another  small  point  from  personal  observation  is  the  sweeter 
running  obtained  by  increasing  the  injection  pressure  at  all  loads 
by  about  20  lb.  per  sq.  in.  The  "  cadence  "  of  the  engine  and  the 
operation  of  the  top  gear  are  then  very  much  more  regular.  No 
doubt  pulverisation  is  improved,  the  impulses  are  more  even,  and  the 
governor  rims  more  steadily.    ,. 

Finally,  tar  oil  is  very  unpleasant  to  handle ;  it  is  very  fluid. 
The  standard  of  engine  and  engine  room  cleanliness,  and  also  of 
personal  cleanliness,  i^  much  more  difficult  to  maintain  than  was 
the  case  with  residual  petroleum  oil,  I  fear  that  the  filthy  pro- 
])erties  of  the  oil  are  inherent,  and  must  be  borne  with  in  a 
philosophical  spirit  in  view  of  the  commercial  advantage  accruing 
from  its  use. 

My  own  engine  (fitted  with  pilot  jet  ignition  gear)  has  provided 
the  following  results  from  September.  liiliJ,  to  the  end  of  April, 
1917  :— 


Hours  running 

Average  load 

Weight  of  oil  fuel  per  KW.-hr. 
(tar  oil  and  resid.  pet.  oil) 

Pet.  oil  as  per  cent,  of  tar  oil 

Estimated  saving  by  com- 
parison equiv.  cost  of  pet.  oil 


2,671 

.'■)8T.  %  of  full  load 

■821;  lb. 

U'ii  %  by  weight 
'lyid.  per    KW.-hour  (in   cash, 
£372  7s.  9d.) 

On  an  investment  of  £1()0  (the  cost  of  fitting  the  gear)  the 
return  is  a  handsome  one. 

The  following  figures  from  the  daily  records  relate  to  fuel  con- 
.*umptions  at  various  fractions  of  full  load,  and  include  both  tar 
oil  and  the  pilot  jet  oil  : — 

At  Ui  %  of  full  load  ...  1-64  lb.  per  KW.-hour. 

,.   42     %       „         ..  ...  r02 

„    G7'.  %        „  „  ...  '70 

.,    74     %        ..  „  ...  •(!(! 

The  next  table  states  the  percentage  of  petroleum  oil  to  tar  oil 
at  various  loads,  in  accordance  with  the  adjustments  atlopted  in 
the  ignition  oil  pumps  : —  > 


At  20—20  %  of  full  load  ... 

„    40—49  %       

„  50-59  %  „  „  .,. 
.,  60—69  %  „  „  ... 
„    70—79%       „         


17-5  % 
16-4  % 
15-0% 
13-9  % 
133  % 


If  these  figures  are  plotted  on  squared  paper  a  straight  line 
results,  as  should  be  the  case,  and  if  the  line  is  continued  to  ascer- 
tain the  percentage  at  100  per  cent,  of  full  load  one  finds  10'3  per 
cent,  as  the  proportion  of  petroleum  oil  at  that  stage. 

I  have  run  the  engine  many  times  on  lower  proportions  of  petro- 
leum oil.  but  found  that  firing  was  at  times  uncertain.  Ultimately 
I  fixed  upon  the  proportions  stated  above.  I  am  afraid  5  per  cent, 
is  only  attainable  under  ideal  conditions. 


The  figures  given  in  the  two  tables  below  relate  to  a  pair  of 
exactly  similar  engines  (under  my  control),  the  one  burning 
residual  petroleum,  the  other  tar  oil  with  a  pilot  ignition  jet. 
Higher  efficiencies  are  ol)tained  with  the  oil  of  the  lower  calorific 
value.  I  assume  the  result  has  its  origin  in  the  fact  that  the 
residual  i)etroleum  oil  we  an^  now  obtaining  has  a  lower  heating 
value  than  tlie  oil  obtained  before  the  war  broke  out. 


FuKi,  Oil— Rrsidi-al  Pinuor.fcuM. 


Kiinniii^'  plant, 
load  factor. 


li.Tli.e.pcr 
Kw..honr. 


Overall  thermal 
crtlcicncy. 

21-7 
21-8 
241 


CoBt  of  fuel, 
pence  per 
KW.-hcmr. 

■fl31d. 
•98  Id. 
■83iid. 


1  ...  32-1  %  15,«.-.0 

2  ...  47-1  %  15,480 

3  ...  61-2  %  13,370 

FiJEii  Oil— Tah  Oil  with  Pilot  .Ikt  Iunition  10'3  %  at 
Full  Load. 

1  ...  3(;'3  ",',  15,005  22'6  ■458d. 

2  ...  472  %  13.229  35"79  '.WM. 

3  ...  49-5%  15,20.1  24-23  '410d. 

4  ...  «2'4  %  12,615  28-9  ■399d.  ■ 
These  figures  are  not  the  results  of  trials,  but  are  taken  from  the 

daily  records,  and  are  put  fonvard  as  an  example  to  indicate 
approximately  the  limits  within  which  results  may  be  expected  to 
lie.  A  few  figures  giving  the  reductions  in  fuel  cost  in  power 
stations  follow  : — 

1.  Engines  using  pilot  jet  ignition  gear  : — 

(«)  Reduction  of  fuel  cost     ...     £12  lOs.  per  week 
(J)  „  „  „  ...     '35d.  per  KW.-hour 

(c)  „  „  ,,  ...     •494d.  per  KW.-hour 

2.  Engines  burning  tar  oil  without  pilot  jet  gear  : — 

(rf)  Reduction  of  fuel  cost     ...     ■26d.  per  KW.-hour 
If)  ,,  „  ,,  ...     ■400d.  per  KW.-hour 

Owing  to  varying  rates  paid  in  different  localities  for  tar  oil  and 
residual  petroleum  oil  the  above  figures  are  not  strictly  conjpara- 
tive.  I  have  been  able  to  work  my  three  engines  without  pilot 
ignition  when  they  are  loaded  above  70  per  cent,  of  full  load.  I 
am  not  able  to  guarantee  so  high  a  load  factor  for  manj'  hours 
consecutively,  and  I  found  that  variations  of  load  gave  rise  to  very 
unsteady  running.  I  therefore  adopted  the  pilot  ignition  gear, 
which  enables  the  engine  adapted  to  operate  steadily  at  all 
fractions  of  full  loa«l.  I  also  attempted  to  opfirate  with  mixtures 
of  tar  oil  and  petroleum  residue  oil,  obtaining  fairly  favourable 
results  when  using  an  even  mixture  of  the  two  fuels.  Difficulties 
arose  in  the  cour.se  of  time,  and  I  came  to  the  conclusion  that  the 
method  was  a  dangerous  one. 


NEW    ELECTRICAL     DEVICES,    FITTINGS, 
AND     PLANT. 

Readers  are  iarited  to  submit  particulars  of  new  or  imprnred 
deriees  and  apparatus,  which  will  be  publUhed  if  considered  of 
sufficient  interest. 

Electric  Furnace  for  High  Temperatures. 

An  electric  furnace  in  which  can  be  obtained  a  temperature  up 
to  the  melting  point  of  platinum  is  almost  an  indispensable  piece 
of  apparatus  in  any  laboratory.  A  suitable  one  is  not  easily  obtained 
at  a  price  that  is  not  prohibitive. 

The  f  lu-nace  shown  in  fig.  1  is  simple  in  construction,  inexpensive, 
and  comparatively  long-lived.      The  heating  unit  of  this  furnace  is 


MsO         Asbestos      Cruphite     Alundum     Iirr  Clay         lion. 

? i:_5" 

Fio.  1.— Sfxtion  ok  Electbic  Fcbnace. 

a  helix  of  Acheson  graphite  maile  by  .•rawing  around  the  tube,  the 
material  sawfjd  out  being  replaced  with  alundum  eeint^nt,  forming 
a  solid  tube  which  is  comparatively  strong  andean  bo  handled  with' 
ease  without  breaking!     The  alundum  .cement  also  insulates  one. 
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turn  from  the  other  and  prevents  gases  from  passing  through  the 
helix.  Tho  one  illustrated  requires  from  2")  to  30  amperes  at  100 
volts  for  temperatures  rangiuslfrom  I  .li  iO°  to  1  ,".00°  0.  Temperatures 
up  to  L'.OOo"  C.  are  readily  obtjained. 

The  graphite  resistance  coil  is  confined  in  a  space  between  alundum 
t,il)cs — viraphite  tubes  may  be  used — to  or  from  which  erases 
cannot  readily  pass,  and  in  which  the  ^'as  constitutes  an  atmosphere 
in  which  the  resister  element  is  chemically  in  equilibrium.  The 
biases  inc«ent  and  surrounding  the  resister  are  chiefly  carbon 
monoxide  and  nitrogen. 

The  body  of  the  furnace  is  inexpensive  and  simple  in  construction, 
and  if.  when  put  together,  the  joints  are  jilastered  with  .alundum 
cement,  it  is  practically  impossible  for  air  to  find  its  way  to  the 
graphite  resister,  which  is  readily  oxidisable  in  air  above  a  red  heat. 

In  this  furnace,  the  author  )ias  made  .'i6  heats  ranging  in 
temperature  from  1.100°  to  1,(100°  C,  each  for  a  period  of  five 
hours,  making  ISO  hours  of  service.  The  furnace  is  apparently  in 
good  shape  yet.  When  it  gives  way  a  new  one  is  readily  put  in 
its  place  by  removing  the  top  iron  plate,  the  fireclay  plate,  and  top 
electrode  imiuediately  below  it.  also  the  inner  alundum  tube. 
if  necessary.  The  new  unit  costs  from  7.t  c.  to  $1.  —  A.  W. 
Fahrionw.vi.d.  in  Met.  and  C/irm.  Eixjineeriiig. 

Starting  Rotary  Converters  Connected  to  A.C.  Circuits. 

A  method  of  starting  rotary  converters  whereby  a  machine  may 
be  brought  up  to  synchronism  without  causing  any  appreciable 
disturbance  in  the  supply  mains  is  described  in  p,atent  No.  1,224,729, 
:issigned  to  the  Gexeral  Electric  Co.,  U.S.A.,  by  L.  Fleischmann. 
The  method  applies  to  a  rotary  converter  which  is  mechanically 
connected  with  an  induction  motor  having  a  phase-wound  secondary. 
For  starting,  the  motor  is  connected  to  the  alternating-current  mains 
a-s  an  induction  motor.      The  slip-rings  of  the  converter  are  also 


CORRESPONDENCE. 
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connected  to  the  mains  but  through  resistance,  so  as  to  apply  only 
a  jrartion  of  the  normal  voltage  to  the  windings.  The  direct-current 
end  of  the  converter  is  then  connected  to  the  secondary  of  the 
induction  motor  to  supply  alternating  current  of  slip  frequency. 
A  large  tori|Ue  is  thus  produced  in  the  motor,  which  pulls  it  and 
tlie  converter  into  synchronism.  The  converter  may  then  be 
connected  directly  to  the  alternating-current  mains,  as  it  will  be  in 
phase,  and  to  the  direct-current  buses,  as  it  will  have  the  coi-rect 
jmlarity. — Elevtrlni!  \yi>rlil. 

Electric  Submarine  Camera. 

The  Scientific  Ameriran  recently  described  an  electric  submarine 
camera  for  deep-sea  photography,  which  was  tested  with  success 
on  the  U.S.  steamer  Veital,  and  is  the  invention  of  Mr.  H. 
Hartman.  of  New  York. 

The  apparatus  consists  of  several  cylinders  in  a  rigid  steel  frame- 
work, fitted  with  a  shock  absorber  at  the  bottom,  and  above  it  a 
gyroscope  to  give  stability  against  vibration,  which  is  run  from  a 
12-volt  battery  in  the  same  cylinder  :  the  three  upper  cylinders  are 
roughly  horizontal,  the  top  one  containing  a  motor  and  propeller 
to  give  direction  to  the  camera.  The  next  one  is  the  camera 
tank  containing,  in  addition  to  the  camera  and  its  operative  me- 
chanism, a  ilistribution  Ijoard  for  wiring  which  is  carried  up  to  the 
ilcck  of  the  vessel,  and  enables  the  camera  to  he  operated  from  the 
deck  electrically.  The  third  cylinder  is  a  searchlight  projector,  and 
both  this  and  the  propeller  motor  are  operated  through  a  cable 
from  the  ship.  The  apparatus  weighs  1,.'>00  lb.  in  air,  or  about 
100  lb.  submerged,  and  is  suspended  from  a  steel  wire  rope,  .\bout 
100  amperes  at  120  to  200  volts,  according  to  depth,  are  required  to 
operate  the  projector,  motors,  kc.  and  the  apparatus  promises  to 
l>e  of  great  assistance  in  securing  information  in  salvage  opera- 
tions, where  diving  is  impracticable  or  difficult. 


Letters  received  by  ns  after  5  P.M.  on  Tuesday  cannot  appear  untie 
the  following  week.  Correspondents  should  forward,  their  communi- 
cations at  the  earliest  2>ossible  moment.  jV»  letter  can  he  published 
■unless  we  hare  the  writer's  name  and  address  in  our  possession. 


Electric  Radiators. 

With  reference  to  the  article  entitled  "  Radiators,"  which 
appeared  in  your  issue  of  March  2nd,  it  might  be  of  interest  to 
you  to  know  that,  as  a  result  of  three  years'  close  investigation 
into  the  relative  merits  of  various  designs  of  heaters,  I  am  in 
entire  agreement  with  the  principles  laid  down  by  "  Experiment." 

It  is  nbt  usual  to  associate  India  with  electric  radiators  and 
heating  appar.atus  generally,  but,  as  many  of  your  readers  know, 
in  the  northern  parts  of  this  country  the  winter  is  often  very 
severe,  and  fires  are  required  from  October  until  April.  In  Simla, 
which  is  at  an  elevation  of  8,000  ft.,  the  cold  is  much  more  intense, 
and  some  form  of  heating  apparatus  is  required  practically  all  the 
year  round. 

As  the  Simla  undertaking  is  hydro-electric,  power  can  be  sup- 
plied at  small  cost,  and  during  the  past  three  years  we  have  made 
every  effort  to  develop  the  use  of  electrical  radiators  and  heating 
apparatus  by  our  consumers. 

When  first  going  into  this  matter,  we  tried  every  well-known 
British-made  radiator  on  the  market :  and,  in  addition,  we  experi- 
mented with  some  of  American  make.  We  found,  generally  speaking, 
that  very  few  of  the  radiators  gave  good  results,  and  this  fact,  com- 
bined with  the  diificulty  we  experienced  in  obtaining  spare  parts,  led 
us  to  design  and  manufacture  radiators  of  our  own,  for  which  patents 
have  been  taken  out.  These  radiators  are  designed  more  or  less  on 
the  principles  laid  down  by  "Experiment,"  as  we  have  realised  for 
some  time  that  in  a  radiator  it  is  radiant  heat  that  counts.  The 
results  we  obtained  have  convinced  us  that  we  get  more  useful 
heat  per  kilowatt  out  of  the  radiators  made  in  Simla  than  it  is 
possible  to  get  out  of  most  of  the  standard  British  or  American 
radiators.  This  is  proved  by  the  fact  that  many  of  our  consumers 
have  returned  British  manufactured  heaters  with  the  request  that 
these  should  be  replaced  by  those  of  our  own  manufacture,  and 
several  consumers  have  informed  us  that  our  l,6.'50-watt  heater 
gives  off  more  heat  than  2,000-watt  heaters  of  certain  British 
makes. 

Heaters  of  our  make  have  for  some  time  past  been  used  largely 
throughout  Northern  India,  and  the  demand  for  them  is  steadily 
increasing. 

In  addition  to  the  importance  of  using  an  element  of  suitable 
design,  we  have  found  it  equally  important  to  fix  behind  the 
elements  a  reflector  of  such  shape  that  it  will  assist  in  directing  the 
radiant  heat  in  the  direction  required.  Some  manufacturers  use 
no  reflectors,  and  others  adopt  reflectors  of  a  shape  that  assist  but 
little  in  radiating  effectively  the  useful  heat  developed  in  the 
elements. 

Many  manufacturers  use  the  same  type  of  Element  for  different 
jmrposes,  but  I  suggest  that  this  is  wrong,  and  an  element  should 
be  designed  to  meet  the  requirements  of  the  particular  duty  the 
heater  is  meant  for.  If  it  is  to  be  used  as  a  radiator  to  give  off 
heat  with  the  maximum  efficiency  to  persons  in  a  room,  the  type 
advocated  by  "  Experiment"  is  the  best,  but  if  it  is  to  be  used  for 
purposes  such  as  drying  clothes,  warming  plates  in  a  hot  cupboard. 
&c..  then  an  element  which  gives  off  an  excess  of  hot  air  is,  if 
anything,  to  be  preferred. 

In  conclusion,  I  would  remark  that  the  placing  of  a  red  lamp 
inside  a  radiator  is  very  effective,  for  immediately  the  current  is 
switched  on,  the  whole  of  the  interior  is  illuminated  with  a  red 
glow  which  at  once  creates  an  impression  of  warmth.  I  have 
found  that  this  little  addition  is  greatly  appreciated  by  consumers, 
particularly  when  radiators  are  used  in  the  home. 

F.  L.  M. 

India,  June  Mli.  1917. 


Tradinj;    with    the    Enemy. — TIr-  lAtmhm   (Inzrlle  for 

iTuly  nth  contains  further  lists  of  iiersons  and   Ixxlies  in  a  number 
of  countries  with  whom  trading  is  prohibited. 


Electro-Culture. 

I  trust  that  Mr.  Leslie  Miller's  inquiry  regarding  steam  static 
electric  machines  will  be  answered.  I  am  afraid  the  voltage  will 
not  be  enough,  and  the  cumbrousness  of  steam  generation  is  a 
drawback. 

I  have  made  a  six-plate  Wimshurat  which  promises  a  consider- 
able quantity  of  electricity  with  a  4-in.  spark  ;  the  plates  are  18  in. 
glass  (cost  :ts.  each),  revolving  horizontally  on  ball  bearings.  Due 
to  not  having  a  lathe,  I  have  been  uiuible  to  get  it  on  to 
the  laud  this  year  ;  but  I  do  think  that  for  small  experimental 
plots  the  Influence  msichine  will  l>e  cheaper  and  safer  to  use,  and 
the  disadvantages  mentioned  in  your  splendid  article  in  this  week's 
Review  will  be  easily  overcome  with  our  present  knowledge. 

Can  any  re.-uler  give  me  the  efficiency  of  a  Wimshurst  ma<'hiue  ? 
It  seems  to  me  to  he  lOU  per  cent.,  except  for  a  slight  leak.oge 
(neglecting  friction,  wiiich  is  practically  only  the  air  friction  of 
the  plates). 

W.  A.  Turnbull 

Electricity  Works,  Aylesbury, 
Jiihj  Wth.  1917. 
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REVIEWS. 


The  Driving  of  Machine  Touts.  By  T.  R.  Shaw.  London  : 
Scott,  Greenwood  &  Sou.  Price  4s.  net. 
This  book  embodies  a  series  of  lectures  delivered  by  the 
author  at  the  Koyal  Technical  Instilute,  Salford,  and  deals 
with  a  subject  of  constantly  growing  importance;  as  the 
author  remarks,  "  control  is  the  essence  of  machine-tool 
operation,"  and  in  this  respect  the  electric  motor  plays  an 
ever  moi'e  prominent  part.  The  dajs  when  motors  were 
simply  belted  or  geared  to  machine  vrtols  of  standard  design 
are  receding  into  the  dim  pajst — nowadays  an  electrically- 
driven  tool,  to  rank  in  the  lirst  class,  must  be  designed  as  a 
whole,  the  motor  forming  an  integral  part  of  the  machine. 
The  author  takes  a  broad  view  of  his  subject,  ,and  deals  first 
with  the  countershaft  drive,  using  cone  pulleys  and  gearing, 
the  principles  of  correct  design  being  fully  explained,  together 
wit^  the  (characteristics  of  the  work  to  be  handled  by  the 
machine,  and  the  methods  adopted  in  practice  to  vary  the 
speed.  Next  the  aU-gear  drive,  necessitated  by  modern  condi- 
tions such  as  the  use  of  high-speed  steel,  increased  power, 
and  loftier  machine  shops,  is  described  in  its  various  forms 
and  degrees  of  complexity.  A  chapter  follows  on  the  applica- 
tions of  the  individual  motor  drive,  the  well-known  advan- 
tages of  which  are  clearly  stated.  The  types  of  motors  avail- 
able, and  their  respective  adaptabihties,  are  discussed;  the 
author  shows  that  the  motor  need  not  be  rated  for  continuous 
running — a  two-hour  full-load  rating  answers  for  all  kinds 
of  machine-tool  appUcations — and  that  an  extremely  flexible 
range  of  speeds  can  readily  be  obtained  with  the  minimum 
amount  of  gearing.  Starting  switches  and  speed  regulators 
are  also  described.  Other  chapters  are  devoted  to  planing 
uiaehine  drives,  in  which  the  superiority  of  the  electric  drive 
is  .self-evident,  shaping  machines,  boring  mills,  &c.  The 
volume,  which  forms  one  of  the  "  Broadway  "  series  of  engi- 
neering handbooks,  provides  an  excellent  review  of  the  field 
outlined,  and  should  prove  of  great  assistance  to  designers, 
students,  and  others  concerned  with  this  subject. 


The  Mechanical  Engineers'  Pochct-book.  By  W.  Kent,  Sc.D., 
and  E.  T.  Keni.  London :  Chapman  &  Hall.  Price 
■21s.  net. 

Although  American  hand-books  have  a  relatively  limited 
circulation  in  this  country,  there  are  some  which  have 
attained  a  world-wide  vogue ;  amongst  these  must  be  included 
this  well-known  work,  which  is  now  in  its  ninth  edition,  and 
is  in  many  respects  greatly  improved.  The  contents  are  of 
necessity  encyclopaedic  in  range  and  variety,  for  the  wants 
of  the  mechanical  engineer  are  infinitely  diversified;  turning 
over  the  pages,  one  is  almost  bewildered  by  the  mass  of  tables 
and  concentrated  information  herein  set  forth.  Such  matter 
does  not  lend  itself  to  general  review,  and  a  mere  catalogue 
of  headings  would  be  of  no  advantage  to  the  reader,  while 
it  would  occupy  an  inordinate  amount  of  space.  The  only 
true  test  of  a  work  of  this  kind  is  that  of  use,  and  having 
kept  it  constantly  at  hand  since  its  receipt,  we  can  testify 
to  its  value  aa  a  desk  companion. 

The  chapter  on  electrical  engineering  has  been  revised  with 
the  assistance  of  Mr.  D.  B.  Eushmore,  and  occupies  some  80 
out  of  the  1,500  pages  composing  the  volume;  severe  com- 
pression has  been  necessary  to  deal  with  this  extensive  sub- 
ject in  the  space  allowed,  but  some  reUef  has  been  obtained 
by  giving  references  to  works  where  particular  items  are 
treated  at  greater  length.  The  matter  has  been  brought 
closely  up  to  date,  and  the  treatment  is  remarkably  compre- 
hensive under  the  circumstances. 

Taking  the  book  as  a  whole,  it  is  characterised  especially 
by  its  adherence  to  its  purpose — to  be  a  "  reference-book 
of  rules,  tables,  data,  and  formulae";  unlike  some  similar 
works,  it  avoids  extended  descriptions  of  things,  which  are 
more  appropriate  to  text-books,  and  confines  itself  mainly  to 
W'orking  data.  In  other  words,  it  is  not  a  guide  to  the 
novice,  but  a  companion  to  the  practical  engineer;  as  such, 
it  has  gained  a  reputation  during  its  career  of  22  years,  to 
which  no  w-ords  of  our§  can  materially  add. 


The  Principles  of  Apprenticeship  Training,  with  special  refer- 
ence to  the  Engineering  Industry.  By  A.  P.  M.  Fleming 
and  .1.  G.  Pearce.  London  :  Longmans,  Green  &  Co. 
Price  3s.  6d.  net. 

The  reviewer  feels  that  he  owes  an  apology  to  the  authors 
for  having  delayed  so  lung  writing  his  review  of  their  most 
interesting  and  informing  book.  The  fact  is  that  he  got 
intei'ested  in  it,  so  that  instead  of  reading  merely  the  intro- 
duction and  contents  pages,  and  basing  his  review  on  these, 
he  read  it  through,  and  forgot  that  he  \Vas  a  mere  review-er. 
The  scope  of  the  book  is  not  limited,  as  might  be  inferred 
from  the  title,  to  the  training  which  the  engineering  appren- 
tice receives  in  the  workshop,  but  deals  fully  with  the 
practical  and  general  education  which  a  youth  should  receive 
during  and  prior  to  his  workshop  apprenticeship. 

In  his  presidential  address  to  the  Classical  Association,  last 
January,  Viscount  Bryce,  in  discussing  the  chief  aims  of 
education,  propounded  two  questions,  viz.  : — 


1.  "  What  sorts  of  capai  .'ties  and  of  attainments  go  to  make 
a  truly  educated  man,  witu  keen  and  tlexible  faculties,  ample 
stores  of  knowledge,  and  the  power  of  drawing  pleasure  from 
the  exercise  of  his  faci.lnes  in  tarning  to  account  the  know- 
ledge ho  has  accumulated  I*  " 

2.  "How  should  the  mental  training  fitted  to  produce  such 
capacities  begin;'  " 

Now,  Viscount  Bryce  was  not  discussing  the  education  of 
the  artisan  apprentice!,  but  of  the  boy  who  will  subsequently 
graduate  at  one  or  other  of  our  universities,  but  the  reply 
he  gives  to  his  ovmi  questions  might  be  applied  with  equal 
appropriateness  to  tho  one  as  to  the  other.  The  authors  will 
probably  agree  thiit  an  education  which  commences  on  the 
following  lines  is  <  alculated  to  produce  as  good  an  engineer 
as  scientist,  or  di|  lomat.  The  mental  training  to  produce 
the  result  outliu'd  above  should,  says  Lord  Bryce,  begin 
"First  of  all  by  teaching  him  how  to  observe,  and  by  making 
him  enjoy  the  habit  of  observation.  The  attention  of  the 
child  should  fr'-'m  the  earhest  years  be  directed  to  external 
nature.  His  observation  should  be  alert,  and  it  should  be 
exact. 

"  Along  with  ^his  he  should  learn  how  to  use  language,  to 
know  the  precif'  differences  between  the  meanings  of  various 
words  apparently  s'railar,  to  be  able  to  convey  accurately 
what  he  wishes  to  say.  This  goes  with  the  habit  of  observa- 
tion, which  can  be  made  exact  only  by  the  use  in  descrip- 
tion of  exact  terms.  In  training  the  child  to  observe  con- 
stantly and  accurately,  and  to  use  language  precisely,  two 
things  are  being  given  which  are  the  foundation  of  mental 
vigour — curiosity,  i.e.,  the  desire  to  know — and  the  habit  of 
thinking.  .  .  .  What  remains  is  to  supply  the  mind  with 
knowledge,  while  further  developing  the  desire  to  acquire 
more  knowledge.  And  here  the  question  arises :  What  sort 
of  knowledge?  " 

The  answer  to  Lord  Bryce's  last  question,  so  far  as  the 
engineering  apprentice  is  concerned,  is  supplied  in  Messrs. 
Fleming  and  Pearce's  book. 

We  have  quoted  the  above  not  because  the  authors  do  not 
deal  adequately  with  pre-apprenticeship  training,  but  because 
the  quotation  conveys,  in  better  languat:e  than  the  reviewer 
can  command,  the  impression  gathered  fror.i  a  careful' perus.il 
of  the  book  as  to  the  initial  education  which  tbp  nuthors  con- 
.sider  desirable.  It  would  be  possible  to  quote  rL'any  passages 
froin  the  work  under  review  bearing  out  agreement  between 
the  views  of  the  authors  and  those  quoted  above,  although 
the  finished  product  is  not  the  .same;  but  one  or  two  short 
extracts  may  suffice.    Thus  on  p.  34  :  — 

"  The  necessity  for  careful  observation  has  been  repeatedly 
urged  by  educational  writers,  but  it  is  useless  to  expect  boys 
to  look  at  things  which  they  do  not  understand,  and  to  '  ob- 
.serve  '  them.  If  boys  are  to  observe  carefully,  they  must  be 
first  taught  to  know  what  they  should  see.  •  .  -  The  obser- 
vation which  is  valuable  is  that  which  involves  notice  of 
effects  in  order  to  appreciate  causes." 

In  a  chapter  devoted  to  existing  education  in  its  relation 
to  industry,  the  authors  call  attention  to  the  fact  that  in  the 
early  stages  "  careful  study  of  psychological  processes  has 
resulted  in  the  introduction  of  methods  of  instruction  more 
in  harmony  with  the  child's  mind.  .  .  .  Interest  and 
curiosity  which  children  have  in  outside  things  is  utilised  to 
the  full,  and  their  co-operation  in  the  process  of  learning 
obtained." 

But  although  we  appear  now,  as  the  authors  suggest,  to 
make  a  good  start  by  adopting  a  system  of  primary  teaching 
having  a  German  name — the  kindergarten  system — the  charac- 
teristic features  of  the  system  are  not  carried  into  the  higher 
classes,  and  modern  educational  methods  faO,  in  the  authors' 
view,  owing  very  largely  to  the  fact  that  they  are  too 
"bookish  and  pedantic  rather  than  practical."  This,  they 
consider,  is  the  main  reason  for  the  mutual  distrust  existing 
between  educationists  and  bu.siness  men.  The  reviewer  is 
not  so  sure  that  the  term  "mutual  distrust"  is  quite  the  right 
one;  the  feeling  is  rather  a  one-sided  contempt  than-anythiug 
which  can  be  called  "mutual."  Nor,  again,  is  the  contempt 
directed  against  the  bookish  character  of  the  education,  but 
rather  against  its  shocking  inefflciency.  How  many  boys,  for 
instance,  on  leaving  school  and  entering  an  office,  can  be 
trusted  to  add  up  correctly  a  simple  money  column,  to  spell 
ordinary  words  accurately,  to  address  an  envelope  intelli- 
gently? Any  business  man  will  answer  that  the  percentage 
is  very  small.  This  inefficiency  of  elementary  education  has 
a  very  retarding  effect  on  progress  in  continuation  and  tech- 
nical schools,  as  the  teachers  in  these  schools  have  to  devote 
considerable  time  to  teaching  elementary  subjects  which  form 
no  part  of  the  curricula  of  these  schools.  The  efficiency  of 
such  schools  is,  therefore,  lowered  by  the  initial  handicap 
imder  which  they  are  placed,  rather  than  by  any  inherent 
defect  in  the  teaching  methods: 

The  authors  are  rather  severe  on  the  evening  technical 
school,  which  they  frankly  term  a  failure  because,  as  they 
allege,  the  tuition  given  is  of  a  character  utterly  unsuited  to 
the  character  of  the  students  who  attend,  or  should  attend, 
the  schools.  The  other  side  should,  however,  not  be  lost 
sight  of,  namely,  that  the  students  who  attend  them  are  in 
great  measure  utterly  unsuited  to  take  advantage  of  the 
teaching  which  the  evening  schools  can  give  them.  The 
reviewer  speaks  rather  feelingly  on  this  subject,  having  spent 
many  an  evening  teaching  the  rudiments  of  arithmetic  to 
wiring  students  in  order  that  they  might  understand  elemen- 
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tary  problems  iu -electrical  measurement.  But  what  can  one 
expect  il  boys  obtain  partial  exemption  from  sAool  between 
the  ages  of  VJ  and  J4.  and,  after  having  wasted  a  couple  of 
yeais  in  tui  de  «uc  occupations,  begin  to  think  it  is  time  to 
leaiii  a  trade  in  which  they  hope  to  make  their  living?  Soon 
they  feel  the  need  for  some  technical  or  trade  teaching,  and 
join  an  evening  technical  school,  having  forgotten  in  the 
meantime  the  elementary  .smattering  of  education  they  re- 
ceived at  a  primary  school.  It  seems  hardly  fair  to  blame 
the  evening  school  for  failing,  when  labouring  under  so 
he^vy  a  handicap.  No !  Ix't  us  be  fair.  Some  of  the  most 
successful  engineers  in  this  country  have  received  the  whole 
of  the  technical  training  they  ever  had  at  an  evening  school. 

Those  who  have  not  made  a  study  of  education,  and  have 
accepted  the  statement  so  often  made  in  the  daily  Press,  that 
we  are  miles  behind  Germany  in  educational  methods,  will 
be  surprised  to  learn  for  the  first  time  from  Messrs.  Fleming 
and  Pearce's  book  that  the  system  of  elementary  industrial 
education  in  Bjotland  is  practically  the  same  as  in  Germany, 
and  it  i";.si  be  admitted  is  better  than  in  England.  The 
local  e'l'.ic  a  a\ithoritics  in  Scotland,  as  the  authors  point 
out,_  a'v  .oijpelled  to  provide  suitable  continuation  schools 
having  i -jlerence  to  the  crafts  and  industries  practised  in  the 
locality,  and  have  powers  to  conj pel  attendance;  and  employers 
may  be  compelled  by  the  local  education  authority  to  provide 
facilities  for.att<'ndance  at  such  schools,  and  to  reckon  it  as 
part  of  an  :']■•■•  ntice's  working  hours.  The  above-named 
powers  liavc  Dtvii  put  into  force  in  about  20  locahties  in  Scot- 
land, and  are  only  suspended  in  others  on  account  of  the 
war.  The  liahit  cf  education  in  Scotland  is  so  .strong  that  in 
Edinburgh,  although  compulscuy  attendance  at  continuation 
schools  is  not  in  force,  no  less  than  70  per  cent,  of  the  chil- 
dren of  school  age  atteu<l  such  schools. 

From  recent  statistics  i:  wmI  be  .seen  that  throughout  Scot- 
land about  20  per  cent.  r,r  th,-  .scholars  in  elementary  schools 
pass  into  the  continuation  schools,  w-hilst  in  England  the 
number  is  under  2  ix-r  cent.  The  effect  of  the  higher  standard 
of  education  in  Scotland  is  no  doubt  responsible  for  the  high 
percentage  of  Scotsmen  in  rcspon.sible  positions  in  English 
engineering  shops,  and  in  the  mercantile  marine  engine  rooms. 
How  .seldom  is  an  English  engineer  found  in  a  position  of 
responsibility  in  Scotland  !  It  is,  however,  gratifving  to  learn 
from  the  daily  Press  that  Mr.  H.  A.  L.  Fisher '  (Minister  of 
Education)  intends  shortly  to  lay  before  the  IIou.>ie  of  Com- 
mons an  important  scheme  of  educational  reform,  embody- 
ing the  main  features  of  the  Scotch  system,  and  the  aboli- 
tion of  the   half-time  system. 

But  the  reviewer  finds  he  is  writing  an  article  instead  of 
reviewing  the  book  which  he  has  held  up  so  long.  The  fact 
is.  it  is  sf>  interesting  and  jirovocative  of  discus,sion  that  it  is 
difficult  to  keep  on  the  track. 

The  economic  aspect  of  education,  and  the  relation  of  educa- 
tion to  industry  are  very  broadly  and  fairly  discussed,  and 
the  arguments  for  and  against  vocational  training  are  fully 
cone  into.  Methods  of  industrial  training  in  England, 
France,  Germany,  Switzerland,  and  the  U.S.A.  are  described 
in  general  terms,  and  specific  examples  of  modern  works 
schools  are  described  in  considerable  detail,  including  the 
schools  of  the  British  Westinghouse  Co.  and  Siemens  and 
Hal.-ike ;  and  the  systems  of  apprenticeship  in  vogue  at  the 
works  of  Ludwig  Loewe.  Siemens  &  HaLske.  aiul  the  M.A.N. 
Works  are  set  forth  in  addition  to  examples  in  leading  British 
works.  One  would  have  liked  to  see  some  reference  to  the 
system  of  engineering  training  in  the  British  .\drairalty,  a 
.system  which  produces  first-rate  men,  and  to  the  collabora- 
tion between  manufacturers,  scientific  institutions,  and  edu- 
cational establishments,  sudi,  for  instance,  as  is  in  vogue  on 
the  North-East  Coast.  The  review<'r  throws  out  the  sugges- 
tion fiir  tlu'  next  edition.  Sufficient  has  peihaps  been  said 
to  indicate  thai  the  book  is  a  valuable  and  timely  contribu- 
tion to  the  subject  of  industrial  education  and  engineering 
apprenticeship  training,  and  des(M-ves  the  careful  studv  of 
inaniifacturers  and  educationalist.s— (in  parentheses,  we  don't 
like   the   authors'  word   "  educationist  "). — F.B. 


WAR     ITEMS. 


A  Header's  .Vppreciation. — .\  l.ance-Corporal  willi  the 
London  Electrical  Engineers  writes,  under  date  .Tidy  7th  :  — 

"  It  oocasion.s  me  great  pleasure  to  express  my  thanks 
for  the  kindness  and  promptitude  with  which  vou  have  for- 
warded the  Ei.KrTUir.u.  Revikw  during  the  last  12  months.  If 
it  had  not  been  for  tlie  matter  contained  in  its  pages,  and 
also  for  it.s  liigh  industrial  influence,  it  is  quite  probable  that 
I.  and  many  others  here,  who  are  almost  banned  in  the 
whiri  of  military  life,  would  have  l()8t  all  touch  with  the  out- 
.KJde  electrical  world,  and  might  have  iallen  into  such  a  chaos 
of  di.sintegration  that  it  would  have  needed  enormous  powers 
of  concentration  to  re-aw.iken  our  interest.  I  pass  the  El.FC- 
TRICAL  Rkvikw  freely  among.st  niv  fellows,  wliose  apprecia- 
tion of  its  value  and  merits  ranks  high,  and  makes  their 
fingers  itch  to  grasp  the  good  old  switches  of  former  days, 
and  til  grapple  with  tho.s<>  problems  so  neces.«nry  to  the  fulfil- 


ment of  their  art.  On.  behalf  of  my  fellow  men  and  myself 
I  wish  to  state  that  Our  gratitude  and  appreciation  are  sin- 
cere, combined  as  they  are  with  the  wisli  for  your  future 
advMiiceioeut  and  success." 

A  Union's  Welcome  to  Disabled  Men. — There  w.is  ;i 
strong  protest  at  Rochdale  Town  Couni'il  against  tlie  action 
of  the  Electrical  Trades'  Union  in  declining  to  allow  their 
mendiers  who  are  employed  at  the  electricity  station  to  give 
instruction  in  switchboard  duties  to  disabled  .solilicrs  and 
sailors.  A  letter  was  icad  from  the  Union  in  which  it  was 
stated  that  they  w<'Ke'  trying  to  come  to  some  agreement  as 
to  wages  to  be  jiaid,  'also  that  no  man  should  be  discharged 
to  .allow  a  dis;ibled  .soldier  or  sailor  to  take  his  place.  If  an 
amicalile  agreement  could  be  come  to  on  these  points  the 
Union  would  issue  fresh  instructions  to  its  members. — Aid. 
H.  Clark  said  the  letter  was  one  of  the  most  narrow-minded 
and  unpatriotic  they  had  received  for  a  long  time.  If  that 
was  an  example  of  how  workers  desii-ed  to  treat  one  another 
he  hoped  employers  would  .show  them  a  better. — Aid.  Howarth 
said  the  Union  did  not  .seem  to  be  helping  the  Government. — 
Coun.  Shawcross  said  the  placing  of  disabled  men  should  be 
a  subject  of  arrangement ;  it  was  a  quite  proper  attitude  for 
the  Union  to  take,  as  they  must  not  say  that  wounded  sol- 
diers were  to  be  placed  willy-nilly  in  a  trade,  thereby  putting 
regular  men  out. 

Fixports    from    Sweden. — The    Swedish    Government    has 

prohibited  the  exportation  of  accumulators,  cells,  and  bat- 
teries, wholly  or  partly  mounted,  also  electrodes  cemented 
together. 

Contraband. — In  the  "  London  Gazette  "  for  July  3rd 
there  appears  a  list  of  articles  to  be  treated  as  absolute  and 
conditional  contraband. 

Copenhagen  Difficulties. — .'\s  a  result  of  the  difficulty  in 
getting  the  materials  for  rails,  telegraphs,  and  signals,  it  is 
impossible  "to  complete  the  new  underground  railway  at  Copen- 
hagen.— Times. 

New  Industries  Established  During  the  War. — Since  the 
outbreak  of  war  many  new  industries  have  been  established 
in  the  TTuited  Kingdom,  and  goods  w'hich  formerly  had  to 
be  obtained  from  abroad  are  now  being  nuuiufactured  at 
home.  The  Department  of  Conmiercial  Intelligence  of  the 
Board  of  Trade  desires  to  make  its  record  of  such  new  indus- 
tries as  complete  as  possible,  in  order  to  satisfy  inquiries  for 
new-  sources  of  supplies,  which  arc  frequently  received.  Manu- 
facturers are  therefore  inviteil  to  inform  the  Department  of 
new  industries,  or  new  developments  of  esi.sting  industries, 
established  in  this  country. — Board  nj  Trade  Jnuriial. 

Exemption  Applications. — .\t  Southwark,  the  Military 
Representative  drew  attention  to  the  new  list  of  reserved 
occupations,  pointing  out  that  men  previously  granted  exemp- 
tion as  being  in  charge  of  the  repair  and  maintenance  of 
machinery,  previously  in  the  li.st.  were  now  withdrawn  from 
it.  The  new  list  only  included  men  exclusively  engaged  on 
the  repair  and  upkeep  of  machinery  in  munitions  works  or 
'factories  engaged  on  Government  contracts.  Aid.  Boyd  re- 
marked that  many  Tribunals  took  no  notice  whatever  of  the 
certified  list  of  occupations. 

On  the  appeal  of  the  manager  of  the  U.D.C.  tramways, 
Ilford  Tribunal  has  given  conditional  exemption  to  C.  R. 
Day,   ticket  inspector. 

On  a  review,  the  Folkestone  Tribunal  has  confirmed  condi- 
tional exemption  held  by  E.  Marchant  (40),  clerk  at  the 
works  of  the  Electric  Light  Co. 

Oldham  Tribunal  has  granted  exemption  until  October  1st, 
on  business  grounds,  to  an  electrical  engineer  and  contractor 
(29,  Blj.'and  until  November  1st  to  another  electrical  engi- 
neer and  contractor  (30,  Cla.ss  A),  whose  partnel'  is  in  the 
Navy. 

.\t  Douglas  (Isle  of  Man),  an  appeal  was  made  by  L.  Dyer 
(C2),  electrical  engineer,  engaged,  amongst  other  places,  at 
the  Manx  brush  factory.  His  work  was  deemed  to  be  of 
national    im|)ortaiice.    and   he    was   conditionally  exempted. 

Refori-  the  ('heshire  .\ppeal  Court,  the  Chester  Corporation 
appealed  against  final  t'xemption  allowed  locally  to  the  tram- 
way traffic  inspector  (30.  Class  A),  and  a  c'oach  painter  in 
the  tramway  department  (40,  Cla.ss  A),  and  the  Military  ap- 
IXNiled  against  three  months'  exemption  allciwed  to  a  coach- 
builder  (41,  HI),  in  the  same  depaitiTUMit.  Aid.  ,Tohn  .Tones, 
chairman  of  thc>  Tramways  Conmiittee.  .said  they  had  released 
eveiy  available  man.  The  Tribunal  allowed  until  September 
1st  to  the  traffic-  inspector,  dismissed  the  appeal  for  the  painter, 
and  also  that  of  the  Military  against  the  coachbuilder. 

.\t  DcMieaster,  a  .Military  review  was  made  of  exemption 
allowed  to  a  Corporation  tramways  inspi^ctor  (29,  Class  A  2). 
The  chairman  of  the  Tramways  Committee  said  that  they 
could  not  get  proiier  discipline  without  capable  men  as  in- 
spectors, and  they  had  got  to  the  lowest  lindt  of  men  if  the 
service  was  to  lemain  efficient  and  the  routes  were  to  be  kept 
open.  Exemption  to  September  .'iOth  was  given,  and  the 
Militarv  Repres-ntative  gave  notice  of  appefll.  ' 

.\t  .Mdcrshot.  excjoption  was  claimed  for  F.  II.  Brown  (3.5), 
electiieian  at  the  Hippodrome,  passed  in  Class  BT  after  three 
rejections.  It  was  stated  that  it  was  impf)ssiblc  to  get  a 
competent  substitut*.     A  final  month   was  granted. 
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At  Carlisle,  Messrs.  Morton  defended  a  Military  appeal 
against  conditional  exeniptiim  held  by  A  Munro,  electrician, 
urged  h\  the  linn  to  be  indispensable.  Tbe  appeal  was 
allowi'd,   aiul  the  excniptiun  cancelleil. 

.\t  Cant^TbiMV,  Mr.  0.  A.  Blascbeck,  city  electrical  engi- 
tieer,  applied  for  exemption  for  H.  E.  Uicke  (38),  a  cgal 
triiiniier,  given  conditional  exemption  in  liU6.  Tbe  Cli'rk 
.statH^d  that  the  man  was  discharged  from  the  Navy,  but  he 
had  licen  called  up  again  and  passed  in  C  1.  Mr.  Blascheck 
said  that  he  thought  the  man  was  doing  work  of  national 
importance,  and  he  was  exempted  until  a  substitute  is  found. 

Maline.sburv  Rural  Tribunal  has  given  exemption  until 
October  1st  to  C.  A.  Harvey  {d2,  Class  C3),  electrician  to  the 
TrusU^es  of  the  Earl  of  Suffolk's  Estate  at  Charlton. 

On  a  review,  the  Maidenhead  Tribunal  has  allowed  condi- 
tional exemption  to  remain  in  the  cn.se  of  (1.  Lovegrove,  elec- 
trii'al  engineer.  On  the  recommendation  of  the  /Vdvisory 
Committee,  Rochdale  Tribunal  has  given  exemption  until 
Septeudier  30th  to  B.  R.  Eves  (36),  tram  conductor  and  motor- 
man,  and  E.  Hornby,  niotorman,  engaged  on  the  Corporation 
tramwavs. 


BUSINESS   NOTES. 


LEGAL 


COKTKOLLED   FiRM    ISr  JIMONED   BY   MaNCHESTEU  CORPORATION. 

Messrs.  Connolly  Bros..  Ltd.,  cable  manufacturers,  Mill  Brow, 
Bl.'vckley  (a  controlled  firm"),  were  summoned  at  Manchester  Police 
Court,  last  week-end.  for  burninsr  traile  refuse  within  100  yards  of 
a  dweUingr  house,  thereby  causing  a  nuisance  to  householders  in 
the  vicinity.  The  summons  was  taken  out  under  an  Act  passed 
in  the  eighth  year  of  Queen  Victoria's  reign,  entitled  "  An  Act  for 
the  Good  Government  and  Police  Regulation  of  Manchester." 

Mr.  Dale,  deputy  superintendent  of  the  Corporation's  Sanitary 
Department,  said  defendants  were  warned  about  the  nuisance  by 
one  of  the  departmental  inspectors  on  May  2'M-d.  but  they  repeated 
the  offence  on  .June  12th. 

Mr.  \Vm.  Connolly,  the  works  manager,  said  the  rule  was  for 
all  shop  refuse  to  be  burnt  in  a  destructor,  but  on  each  of  these 
occasions  it  was  burnt  in  a  field  adjacent  to  the  works,  without  the 
knowledge  or  consent  of  the  firm.  He  denied  that  they  were 
burning  the  insulation  off  in  order  to  recover  the  wire,  and  said 
the  smell  was  caused  by  the  incineration  of  used  cotton  waste. 

A  fine  of  10s.  was  imposed. 


West  Ham  Corporation  r.  Barnett  i;  Wood. 

In  the  Bow  County  Court,  last  week,  before  his.  Honour  Judge 
Graham.  K.C,  the  West  Ham  Corporation  were  the  plaintiffs  in  an 
action  against  Ernest  Richard  Barnett  and  Wm.  Stanley  Wood, 
formerly  trading  ,as  Messrs.  Barnett  i:  Wood,  of  Albert  Works. 
Chatsworth  Road.  Str.atford,  electricians,  to  recover  tils  9s.  2d. 

Mr.  KyfBn.  barrister,  appeared  for  the  plaintiffs,  and  Jlr.  Vaughan 
for  Mr.  Barnett. 

Counsel  said  the  claim  was  for  electricity  supplied  and  the  hire 
of  motors.  There  was  no  dispute  as  to  the  hiring  or  the  amount, 
but  there  was  a  question  as  to  the  form  of  the  judgment.  The 
contracts  were  signed  by  Barnett  on  behalf  of  the  partners,  and  he 
asked  for  judgment  in  the  usual  form. 

Me.  Val'GHAN  :  If  that  is  done,  it  involves  one  being  liable  for 
the  whole  debt,  and  they  dissolved  partnership  in  January.  I  say 
that  cannot  be  ;  it  is  not  fair.  If  the  contract  were  looked  at.  it 
would  be  seen  that  "we  agree  with  them  to  pay  for  electrical 
energy."  That  was  a  joint  agreement,  and  not  a  joint  and  several 
agreeine'nt.  which  was  an  entirely  different  matter.  His  client  was 
only  liable  for  one  half,  and  the  'judgment  should  be  in  the  form 
of  one  half  each. 

JuDOE  Graham  :  If  it  would  do  the  smallest  good  to  separate 
the  judgments  I  would  do  so.  but  it  would  not.  Judgment  for 
the  plaintiffs  for  the  amount  claimed  against  the  defendants. 

Mr.  Vaigh.\n  :  Then  we  shall  have  to  get  an  indemnity  against 
Wood. 

Mr.  Kvkfin  :  He  says  he  will  pay  half. 


Bloch  r.  Star  Motor  and  Cycle  Co. 

In  the  Bow  County  Court,  on  Tuesday,  before  his  Honour  Judge 
Graham.  K.C.  Messrs.  H.  *:  S.  Bloch.  of  31.  Great  Colmore  Street. 
Birmingham,  wholesale  small  hardware  merchants,  sued  the  Star 
Motor  and  Cycle  Co.,  of  34,  Barking  Road,  Canning  Town,  to 
recover  £.51  lis.  5d.  for  electric  torch  ca.<e3  supplied.  Mr.  Emery 
was  counsel  for  the  plaint^s.  It  appeared  that  the  plaintiffs' 
sister  called  on  the  defendants,  and  obtained  an  order  for  these 
electric  torch  cases,  which  were  supplied.  They  were  distinctly 
told  that  the  batteries  could  not  be  sup]ilied.  When  payment  was 
pressed  for.  however,  they  said  they  could  do  nothing  with  them 
unless  they  had  the  batteries.  The  cases  had  not  been  returned, 
and  no  payment  had  been  made.  The  defendants  did  not  appear, 
and  judgment  was  entered  for  the  plaintiffs,  with  costs.  An 
immediate  order  wxs  asked  for  and  obtained,  as  counsel  said  he 
believed  an  alfiilavit  sworn  by  the  defendants  was  to  delay,  to 
enable  them  to  make  away  with  :issets. 


Book  Notices. — "  •lounml  of  the  IiistiMition  of  Eientrieal 
Engineers."  Vol  LV.  No.  207.  June,  l;il7.  This  issue  contains 
the  following  ])apers  :  —  "High-tension  Overhead  Transmission 
Lines,  "  by  G.  V.  Twisa  :  and  "  Electric  Wave  Phenomena  in  the 
Dynamo-electric  Mivchine,"  by  F.  Greedy. 

"  Steam  Turbines. "  By  J.  A.  Moyer.  London  :  Chapman  A:  Hall. 
Price  His.  (id.  net. 

"  The  Journal  of  the  Junior  Institution  of  Engineers  "  for  July 
contains  a  pa|)er  on  '"  The  Electric  lighting  of  Trains,"  by  G.  M. 
Langley.  which  gives  a  comprehensive  account  of  most  of  the 
successful  systems  in  use. 

"  Industrial  Research  in  the  United  States. "  By  A.  P.  M.  Fleming, 
M.I.E.E.  London  :  II. M.  Stationery  Office.  Price  Is.  net.  Is.  3d. 
post  free. — This  is  the  first  of  a  series  of  papers  which  the  Advisory 
Council  for  Scientific  and  Industrial  Research  intends  to  issue.  Its 
purpose  is  twofold  :  Primarily,  to  record  the  author's  observations 
during  his  recent  visit  to  the  United  States  ;  secondly,  to  afford 
material  for  the  consideration  of  the  position  of  the  United 
Kingdom  in  respect  of  reseai-ch.  Amongst  the  companies  which 
imdert.oke  research  on  an  extensive  scale  are  many  whose  products 
are  well  known  in  this  country.  For  example,  the  Eastman  Kodak 
Co.  spends  on  research  al)out  £30,0011,  or  0'7  per  cent,  of  the  com- 
pany's profits,  per  annum  ;  the  General  Electric  Co.  from  i 80,000 
to  £100,000  per  annum.  The  most  striking  features  of  the 
research  work  undertaken  by  such  firms  are  (1)  the  installation  in 
many  cases  of  full-scale  manufacturing  facilities,  which  enable 
processes  to  be  perfected  without  hampering  the  works  ;  (2)  the 
provision  of  manufacturing  facilities  in  the  laboratory  in  order  to 
develop  such  products  as  result  from  new  discoveries  to  the  point  at 
which  the  scale  of  manufacture  calls  for  transfer  to  one  of  the 
works  departments,  or  to  a  new  or  separate  organisation  ;  (3)  the 
growing  tendency  to  devote  more  and  more  of  the  resources  of  the 
lalx)ratories  to  pure  science'  investigations,  with  a  view  to  making 
discoveries.  Other  noteworthy  facts  are  tha  freedom  with  which 
results  in  pure  science  are  published  ;  the  growing  appreciation  in 
the  factory  of  the  commercial  value  of  scientific  men  ;  and  the 
recognition  of  the  value  of  research  laboratories  as  a  means  of 
inspiring  confidence  in  the  minds  of  customers.  There  are  a  number 
of  Associations  of  Manufacturers  which  undertake  research  work 
for  the  common  benefit  of  their  members.  The  research  work  of 
the  universities  and  colleges  presents  many  interesting  features,  and 
the  national  institutions  which  deal  with  industrial  research  are 
lavishly  financed,  either  by  the  State  or  by  private  benefaction. 
The  commercial  research  laboratories  are  on  an  extensive  scale,  and 
are  well  equipped.  The  war  has  disclosed  in  British  industry  an 
enormous  latent  capacity  for  adaptability  to  entirely  new  lines  of 
manufacture,  many  of  which  have  depended  for  their  development 
ujxjn  scientific  research.  The  research  facilities  are,  as  yet,  dis- 
proportionate to  the  need,  and  there  is  an  urgent  call  for  the 
establishment  of  an  org-anisation  which  shall  maintain  the  creative 
impulse  given  by  the  w,ar.  In  the  light  of  his  study  of  American 
develo])ments.  Mr.  Fleming  suggests  that  the  most  important 
alternative  schemes  for  the  LTnited  Kingdom  are  : — (n)  Research 
laboratories  in  industrial  works ;  (?()  research  laboratories  for  a 
group  of  Iworks  in  the  same  industry  ;  (c)  the  centralisation  of 
research  in  the  universities  or  colleges  ;  ((f)  an  Imperial  central- 
ised laboratory  for  the  whole  industry.  Mr.  Fleming  adds  that,  in 
considering  these  policies,  it  is  imperative  to  bear  in  mind  that 
industry  is  the  basis  of  national  prosperity,  and  th.at  every  resource 
should  be  used  to  facilitate  its  progress. 

"  Proceedings  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXVI,"  No.  (i.  June.  1917.  Xew  York,  U.S.A.  :  From  the 
Institute.  Price  ?1. — This  issue  contains  a  report  of  the  presenta- 
tion of  the  Edison  Medal  to  Mr.  Xikola  Tesla  for  his  "  early 
original  work  in  polyphase  and  high-frequency  electric  currents. " 
It  is  also  unique  in  that  a  paper  on  the  "  Illumination  of  the 
Panama-Pacific  International  Exposition,"  by  Mr.  W.  DA.  Ryan, 
is  illustrated  with  29  plates  printed  in  colours,  in  addition  to  other 
figm'es.  in  order  to  show  the  wonderful  effects  produced  by  wiat  was 
probably  the  most  elaborate  scheme  of  lighting  ever  brought  into 
existence.  The  reproductions,  which  suggest  photography  in 
colours,  are  excellent,  and  form  a  striking  innovation  in  a  technical 
publication.  The  details  of  the  apparatus  specially  designed  for 
the  scheme,  and  of  the  results  aimed  at  and  attained,  are  fully 
described  in  the  paper. 

"  Circular  of  the  Bureau  of  Standards,''  No.  33  ;  "  U.S.  Govern- 
ment Specification  for  Portland  Cement."  VVashington :  Government 
Printing  Office. 

"  Records  of  Railway  Interests  in  the  War."  Part  IV.  From 
August,  r.lKj.  to  April.  1017.  Illustrated.  London:  The  Railway 
yew.i.     Price  Is.  , 

Plant  for  Sale. — Winchester  Corporation  Electricity 
Committee  is  inviting  offers  for  a  Bellis?  six-cylinder  tandem- 
comjiound  engine,  direct  coupled  to  a  Parker  bipolar  shunt- 
wound  generator.  Full  particulars  are  given  in  our  advertising 
pages  to-day. 

Trade  Announcements. — Tlie  removal  of  the  Birmintrham 

depot  of  Messrs.  Veritys,  Ltd.,  has  had  to  be  deferred  for  a  time 
owing  to  the  War  Office  having  taken  over  part  of  the  new  building. 
Their  address  is  still,  therefore,  28.  High  Street. 

Messrs,  Brown.  Boveri  A:  Co.,  Ltd..  have  acquired  temporary 
offices  at  9.  Old  Queen  Street.  Westminster.  s.W.  1.  as  from  July 
1 4th,  their  Caxton  House  offices  having  been  taken  over  by  the 
Army  Council.     Telephone  number  :   "  Victoria  2.'i3§."  _,; 
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Catalogues  and  Lists.— The  Power,  Pi.ant  Co.,  Ltd., 

West  Drayton,  Middlesex,— Folder  showins  their  steatQ  turbine 
g-ears,  double  helical  mill  geam,  and  double  reduction  gears, 

Messrs.  Rhodes,  Hodgson  &  Co.,  Ltd.,  lis,  Tumblins  Hill 
Street,  Bradford,— Cii-cular  giving  particulars  of  their  system  of 
supplying  and  cleaning  sponge  cloths  for  machinery  users. 

The  ELECTnic.\L  Apparatus  Co.,  Ltd..  Vauxhall  Works,  South 
Lambeth  Road,  S.W.  S.  — The  July  number  of  the  "E,A,C.'" 
Quarterly  Review  contains  particulai-s  of  a  new  form  of  motor- 
control  panel  and  a  high-tension  switch  pillar  of  the  draw-out 
pattern. 

The  General  Electric  Co.,  Ltd.,  London,  E.C.,  have  issued  an 
advertising  novelty  concerning  "  Freezor "'  fans.  It  takes  the  form 
of  a  glass  showcard  strutted  for  counter  and  window  use,  with  an 
attractive  prismatic  design  of  the  fan.  It  is  calculated  to  arrest 
attention  of  passers-by.  The  showcards  are  only  supplied  to 
genuine  dealers  in  these  fans. 

Dissolutions  and    Liquidations.— Pbentice  Wireless 

Train  Control,  Ltd. — This  company  is  winding  up  voluntarily, 
with  Mr.  F.  V.  Royee,  5,  Broad  Street  Place,  E.C.,  as  liquidator. 
Meeting  of  creditors,  July  16th. 

British  Adding  Machine  Co.,  Ltd. — This  company  is  wind- 
ing up  voluntarily,  with  Mr.  R.  L.  Sare,  2,  Great  Winchester  Street, 
E.C.,  as  liquidator.     Meeting  of  creditors,  July  17th. 

Market  Harborough  and  District  Motor  Traction  Co., 
Ltd.— First  and  final  dividend  ils.  lOd.  in  the  £,  payable  by  Official 
Receiver,  1,  Berridge  Street,  Leicester. 

Universal  Telephone  and  Electrical  Co.,  Ltd. — This 
company  is  winding  up  voluntarily,  with  Mr.  J.  E.  Percival,  t>,  Old 
Jewry,  E,C,.  as  liquidator.  Meeting  of  creditors  July  23rd,  at  6, 
Old  Jewry,  E.C.  Particulars  of  debts,  &c.,  to  be  sent  to  the 
liquidator  by  October  1st. 

Bre.\r  &  Aynsley,  electrical  engineers,  4.58,  Huddersfield  Road, 
and  Albion  Electrical  Works,  Ravensthorpe,  Dewsbury. — Messrs. 
H.  Brear  &  D.  Aynsley  have  dissolved  partnership  as  from  Feb- 
ruary 28th,  1916.  Mr.  Brear  attends  to  debts,  &c.,  and  is  carrying 
on  the  business  in  his  own  name  at  Calder  Wharf  Mills,  Aire  Street, 
Ravensthorpe. 

Charles  L.  Cothbe  &  Co.,  india-rubber,  asbestos  and  vulcanite 
merchants,  &c.,  37,  Great  Eastern  Street,  London,  E.C— Messrs. 
C.  L.  Cuthbe  and  E.  D.  Burley  have  dissolved  partnership  as  from 
October  1st,  1916.     Mr.  Cuthbe  attends  to  debts. 

BoscH  Magneto  Co.,  Ltd. — Creditors  must  send  particulars  of 
debts  or  claims  to  the  Controller,  Mr.  A.  B.  Woodington,  5,  Philpot 
Lane,  E.C,  by  August  13th. 

Morris  &  Lister  (.London),  Ltd. — Particulars  of  debts,  &c.,  to 
Mr.  H.  S.  Sugden,  36,  King  Street,  E.C.  2,  by  August  Ist. 

Rose  Ai-tojiatic  Target  Co.,  Ltd. — Meeting  of  creditors  on 
August  10th.  at  14  and  1.5,  Coleman  Street,  E.C,  to  hear  an  account 
of  the  winding  up  from  the  liquidator,  Mr,  W.  Cantor. 

Bankruptcy    Proceedings.— C.    B.    Ogilvie,    Whalley 

Range,  Manchester,  electrical  engineer. — July  ISth  is  the  last  day 
for  receipt  of  proofs  for  dividend.  Trustee,  J.  G.  Gibson,  Byrom 
Street,  Manchester. 


LIGHTING  AND  POWER  NOTES. 


Aberdeen.  —  The    Electi-ii-ity  Committee   has   approved 

of  an  agreement  to  supply  a  local  firm  with  a  minimum  of  2.50,000 
unit-s  per  aiinum  for  five  years. 

Birkenhead. — Year's  Working. — The  accounts  of  tlie 
Corporation  electricity  undertaking  to  March  3  Ist  la-st  show  a 
total  income  of  £52,240.  an  increa.se  of  £4,025  :  expenditure 
amounting  to  £33,41.5,  and  a  gross  profit  ot  £18,825  :  after  deduct- 
ing interest  and  sinking-fund  charges,  amounting  to  £14,977,  and 
income-tax  £1,059,  there  remained  a  balance  of  £2.790.  Special 
items,  amounting  to  £919.  have  been  charged  against  revenue 
during  the  year,  the  net  balance  carried  to  renewals  fund  Ireing 
£1,871,  and  this  fund  now  stands  at  £14,065. 

Bradford. — Year's  Work  ixr; . — The  statement  of  accounts 

of  the  electricity  undertaking  for  the  financial  year  ended  March 
31st  last,  shows  a  net  profit  of  £11,812.  as  compared  with  £15,988 
in  the  previous  year.  The  income  from  the  sale  of  energy 
amounted  to  £18S,500.  as  compared  with  £156,800  in  1916.  The 
output  of  electricity  was  more  than  46,000,000  units,  as  against 
34,0O0,0O<)  units  in  the  previous  year.  The  costs  of  generation 
were  £75.600,  an  increase  of  £26,300,  but  the  cost  of  distribution 
decrea.sed  by  £260.  Generation  and  distribution  coats  combined 
averaged  '434d.  (Kjr  unit.  a.s  against  '406d.  in  the  preceding  year. 
Allowances  to  dependents  of  men  on  military  service  absorbed 
£2,284,  an  increase  of  £673.  Charges  for  interest  and  sinking 
fnnd  amounted  to  £74.300  per  annum.  Practically  halt  of  the 
total  capital  expenditure  of  £1.100,000  had  been  paid  off.  and 
£36,000  now  stood  to  the  credit  of  the  reserve  and  reiu'wals 
account.  The  Committee,  in  view  of  the  increase<l  cost  of  working, 
expressed  satisfaction  with  the  result  of  the  year. 

'  The  FJectricity  Committee  has  received  an  intimation  from  the 
B.  of  T.  that  the  Electrical  Distribution  of  Yorkshire.  Ltd..  hn.s 
rleMded  not  to  proceed  further  during  the  present  session  of  Parlia- 
ment with  its  application  for  a  prov.  order  relative  to  Clayton  and 
Qaeenabniy, 


Burnley. — Y'ear's    Working. — The     report    of    Mn 

Starkie,  the  borough  electrical  engineer,  for  the  year  1916-17, 
shows  a  total  revenue  amounting  to  £34,340,  working  expenses 
£17,006,  and  a  gross  profit  of  .£17,334,  as  against  £16,380  in  the 
previous  year.  After  meeting  interest  and  loan  charges,  the  net 
surplus  was  £3,464,  as  against  £4,472.  Charges  were  increased 
during  the  year,  and  brought  in  £1,150  additional  revenue,  more 
than  compensating  for  the  added  costs,  but  extra  loan  charges 
more  than  absorbed  any  gain  under  this  head.  The  units  sold 
totalled  5,222,626,  a  small  increase  on  the  previous  year,  due  to  im- 
proved power  and  heating  business.  TKe  maximum  load  was 
2,167  KW.,  and  load  factor  27'5  per  cent.  ;  the  station  plant  capa- 
city was  5,570  KW.  The  motor  load  amounted  to  2,064  B.H.P.  in 
421  motors,  and  it  is  noted  that  it  has  become  necessary  to  run  the  i 
plant  for  the  whole  of  the  24  hours  in  order  to  cope  with  the  night  , 
load,  hitherto  carried  by  the  batteries. 

Bury, — Year's  Working. — The   report  of  Mr.   S.  J. 

Watson,  the  chief  engineer,  on  the  electricity  undertaking  for  the 
year  ended  March  31st  last,  shows  that  13,971,547  units  were  'old, 
or,  roughly,  470,000  more  than  in  1915-16.  Of  these,  95  percent, 
were  supplied  from  the  Chamber  Hall  power  station.  Some 
8,700.000  units  were  sold  for  power  and  heat  and  3,0UO,O00  units 
for  bulk  supply  ;  the  load  factor  for  the  combined  general  and 
traction  supply  was  31 '7  per  cent.  A  total  of  1,029  motors  of 
8,638  H.P.  are  connected  to  the  mains.  The  generation  and  distri-  , 
bution  costs  amounted  to,  roughly,  Jd.  per  unit,  and  the  total  cost, 
including  interest  and  loan  charges,  to  Jd.,  while  the  average 
revenue  per  unit  was  '8d.  Both  average  revenue  and  costs  have 
risen  slightly  during  the  past  three  years.  The  output  has  been 
maintained  on  an  average  of  2'95  lb.  of  coal  per  unit,  as  against 
3'06  lb.  in  the  previous  year,  despite  the  necessity  of  using  the  less 
economical  Rochdale  Road  plant  to  a  considerable  extent,  involving 
the  consumption  of  over  1,000  extra  tons  ot  coal  as  compared  with 
the  Chamber  Hall  plant.  The  total  revenue  amounted  to  £46,596, 
while  the  all-in  costs  were  £43,928,  leaving  a  net  balance  of 
£2,668,  as  against  £2,003  in  the  previous  year  ;  £1,000  waa  allo- 
cated to  riite  relief  and  the  balance  to  reserve. 

Continental. — Germany. — Under  the  auspices  of  tlie 
German  Continental  Gas  Co..  of  Dessau,  and  the  Provincial 
Authorities  of  Saxony  a  new  company  is  being  formed,  with  a 
capital  of  £250,000,  with  the  object  of  operating  the  new  State 
electricity  generating  station  near  Wittenburg.  The  plant, 
which  is  about  to  be  further  extended,  has  already  an  annual 
output  of  about  100  million  KW.-hoiu-s. 

Dartford. — Price  Increase. — In  order  to  meet  the  extra 
cost  of  produetion,  the  XJ.D.C.  has  increased  the  price  of  energy  for 
lighting  by  30  per  cent,  instead  of  20  per  cent.,  and  for  power  by 
35  per  cent,  instead  of  20. 

Donaghadee  (Co.  Down). — The  B.  of  T.  has  decided  to 

defer  the  revocation  of  the  Donaghadee  Electric  Lighting  Order 
for  a  period  of  12  months  as  from  August  18th  next. 

Grays. — Price  Increase. — -The  U.D.C.  has  decided  to 
advance  the  price  of  energy  to  all  consumers,  as  from  .Inly  Ist,  by 
81  per  cent.,  making  a  total  increase  since  the  war  bagan  of  33  J  per 
cent.,  and  to  add  to  new  consumers'  agreements  the  minimum 
charge  of  63.  6d.  per  quarter. 

Heckmondwike. — Price    Increase. — The    U.r>.C.    ha.< 

adopted  the  recommendation  of  a  special  meeting  that  the  charge 
for  electricity  be  increased  by  33 J  per  cent.,  making  it  l>d.  per  unit 
for  lighting,  and  from  2d.  to  Id.  for  power,  according  to  units  con- 
sumed per  H.P.,  and  that  the  discounts  be  reduced  from  5  to  2 J  per 
cent. 

Knottingley. — The  B.  of  T.  has  e.\tended  the  period  uiuki' 
the  E.L.  Oi'der  by  a  year. 

London, — Bermondsev.— Year's  Working. — The  ac- 
counts of  the  B.C.'s  electricity  undertaking  for  the  past  year  show  a 
deficit  of  £7,024.  The  total  income  was  £42.178.  Part  of  the  deficit 
was  due  to  special  charges  ;  the  new  chain-grate  stokers,  costing 
£912,  hail  increased  the  capacity  of  the  boilers,  whilst  bulk  supply 
apparatus  costing  £434,  and  a  boiler  feed  pumj),  £297,  had  been 
installed  out  of  revenue.  War  service  pay,  £337,  and  war  bonus. 
£219,  were  other  special  charges.  The  units  generated,  including 
189,020  from  the  bulk  supply,  were  7.581.914,  and  of  these  25i;.44l 
were  sold  for  public  lighting  and  6.232.255  to  private  consumers. 
The  total  maximum  supply  demanded  was  2,740  KW.  The  units 
sold  fell  short  by  207,800  of  the  quantity  estimated,  but  were 
240,0110  more  than  in  the  previous  year. 

The  Electricity  and  Street  Lighting  Committee  recommended 
that  the  charges  for  power  be  further  increased  by  20  per  cent,  on 
the  pre-war  rate,  making  50  per  cent,  in  all,  and  for  lighting  a 
further  10  per  cent,  on  the  pre-war  rate,  making  40  per  cent,  in 
nil.  The  Council  sanctioned  the  increased  prices,  but  referred  th, 
accounts  back  for  further  details. 

The  Finance  Committee  reported  that  with  regard  to  £3l'i 
estimated  for  war  service  pay  miring  the  next  year,  it  was  of 
opinion  th.at  this  should  be  a  charge  on  the  general  rate,  as  well  as 
the  sums  under  the  same  heading  for  the  last  three  years,  making  a 
total  of  £1.133  88.  lOd.,  and  recommended  accordingly.  Tlu 
Council  adopted  the  proposal. 

Islington. — In  accordance  with  instructions  given  to  dispense 
as  far  as  possible  with  public  lighting  during  the  summer  month" 
wherever  possible  the  electric   lamps  on  one  side  of  the  roa<I  h;n 
iK-en  extinguished  and  certain  others  put  into  lighting  at  a  distant . 
of  about  lUO  yards  apart.     The  total  number  &f  electric  lamps  in 
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ligrhting  (exclusive  of  converted  ?as  lampa,  i.r..  lanterns  on  arc- 
lamj)  columns)  is  412,  of  which  221»  are  lijfhte'l  by  arc  lamps,  Iho 
remaining,'  is:i  havin;;  been  converted  to  one-watt  lamps  of  either 
lartre  or  small  caniile  power.  The  number  of  electric  lamps  )mt  out 
of  li^rhtind  in  consequence  of  the  reiliiecci  li^jhtiufT  is  1 10. 

Hacknkv.  The  H.C.  has  received  the  .\rbitrator's  award  with 
rejfard  to  the  salaries  and  wayes  of  the  staff  and  (employes  of  the  elec- 
tricity undertaking,'.  The  award,  wdiicli  ilatis  backto  thelirst  payday 
in  April,  I'.llT,  will  increase  salaries  and  wayea  by  a  total  of  C:i.r)2ri  ' 
per  year,  made  up  as  follows  : — Otlicers,  C770  ;  works  and  runninj;' 
staff,  t;l,.si2;  sales  (leiiarlment,  il2:i'>  :  destructor  Staff,  C  115:1. 

Nottingham.^'I'lii^'  ( 'uriioration  is  ])ro])iwiiiLr  to  iipjily  for 

a  prov.  order  for  electricity  supply  in  the  Kirkliy  urban  district, 
amonpst  other  places. 

Oldham. — Ye.mi's    ■Workino. — The  report  of  the  joint 

eufjineers  on  the  workint;'  of  the  (Corporation  electricity  under- 
takin;;'  during  the  bust  year  shows  a  total  revenue  of  £73,.">.")."i, 
workiufT  expenses  amounting  to  i;il,7H,  and  a  trross  profit  of 
£:U,S40,  as  af;ainst  i;2(;.ll'.IS  in  the  previous  year.  Deducting 
interest  and  sinking-fund  charfjes,  the  net  surplus  was  ■i:!l.0H2,  as 
a;;'ainst  .i;.j,107  in  the  previous  year.  The  units  sold  were 
1 II  millions,  afiainst  lOi  millions  (ront;'hly~)  in  l!ll."i-l(l,  the  power 
uiuta  having-  increased  from  .'i,:!,s."i.U(iO  to  ll.S.'is.uuo  in  the  12 
months.  The  additional  4  nullion  units  sold  only  increased  the  fuel 
bill  by  about  £1.700,  and  the  works  distribution  and  management 
costs  fell  from  ■8.52d.  in  101")-1G  to  '(iitd.  per  unit  ia  l!ll('i-I7.  No 
doubt  this  result  was  due  in  part  to  the  new  turljine  and  boiler 
plant  broug'ht  into  use,  by  which  the  •reneratinK'  plant  capacity  was 
increased  from  10,140  kw.  to  13,140  k\v.  The  maximum  load  was 
l!,S10  KW.,and  load  factor  24'31  per  cent.,  as  a^'ainst  22'27  per  cent, 
in  the  previous  year.  The  report  contains  a  series  of  coloured 
diagrams  which  illusti'ate  the  proy'ress  of  the  last  few  years,  and  it 
is  worth  noting'  that  the  marked  increase  in  power  units  sold 
nearly  coincides  with  the  marked  economy  in  coal  consumption, 
which  now  amounts  to  about  3J  lb.  per  unit  sold,  as  against  nearly 
8  lb.  in  l!tl3. 

Rotherham.— Large  Turbine  Plant. — At  the  meetiiicr 

of  the  B.C..  last  week,  the  purchase  was  authorised  of  a  new 
2.i.000-KW.  set  at  the  electricity  works,  with  accessories  and  boilers, 
at  an  estimated  cost  of  £275,000.  This  briiifjs  the  total  estimate 
for  extensions,  within  the  past  year,  to  £675,000,  an  expenditure  of 
£400,001-1  bein;T  authorised  in  March. 

Sheffield.  —  Additional     Plant.  — The     (Jovuniment 

Department  concerned  has  ag-reed  to  allocate  28,000  kw.  of  generat- 
ing  pLant,  boilers,  iScc,  to  the  Corporation,  to  enable  it  to  meet 
increasinjj  demands. 

Sfotice  is  being  given  to  the  Rural  District  Councils  of  Wortley, 
Rotherham,  Kiveton  Park,  Norton,  Chesterfield,  and  Clowne,  and 
the  Urban  Districts  of  Stocksbridge,  Dronfleld,  and  Handsworth,  of 
the  intention  of  the  Corporation  to  apply  for  a  prov.  order  to 
supply  electricity  in  their  districts  or  parts  of  their  districts. 

St.  Annes. — For  the  first  time  in  its  history,  tliere  is  a 
deficit  of  ,£85  on  the  electricity  undertaking  for  the  year 
ended  March  31st,  attributable  to  the  increased  cost  of  labour  and 
coal,  and  to  the  reduction  of  income  due  to  the  Summer  Time  Act. 

Stowmarket.— The  Electricity  Supply  Co.  has  notified 
the  Council  that  unless  certain  difficulties  are  overcome,  all  its 
efforts  will  be  concentrated  on  the  Felixstowe  undertaking,  and 
the  Stowmarket  supply  will  be  discontinued.  The  trouble  is 
apparently  due  to  the  withdrawal  of  men  by  the  military 
authorities,  and  it  was  suggested  that  the  Council  should  ask  the 
L.G.B.  and  Ministry  of  Munitions  to  take  the  matter  up  with  the 
military  authorities.  It  was  agreed  to  discuss  the  matter  in 
Committee. 

Stretford. — The  Electricity  Committee  has  approved  the 

continuaticiB,  of  the  terms  of  the  agreement  until  December  31st 
next  with  reference  to  the  supply  of  electricity  to  the  Stretford  Gas 
Co.,  subject  to  an  increased  charge  of  15  per  cent.,  and  that  the 
clause  providing  for  a  minimum  consumption  shall  not  apply  for 
the  present  year. 

Swansea. — In  his  report  on  the  electrical  undertakins;, 

the  borough  electrical   engineer  recommends  that  the  installation 
of  electric  light  in  the  Corporation  dwellings  at  Trewddfa  shall 
be  proceeded  with.     It  was  stated  in  discussion  that  the  charge  to^ 
tenants  would  be  8d.  per  week  all  the  year  round. 

Electro-culture. — A  report  has  been  submitted  to  the  Elec- 
tricity Committee  on  the  advantages  of  electro-culture  in  pro- 
moting plant  growth,  and  a  Committee  is  to  be  formed  to  visit 
Hereford  and  study  the  work  carried  out  there. 

Thornton. — The  B.  of  T.  has  extended  the  period  under 
the  E.L.  Order  by  a  year.  ^  ' 

Walsall. — The  net  deficiency  on  the  electricity  supply 
department  for  the  year  ending  March  31st  last  is  £8,987,  as  com- 
pared with  a  deficiency  of  £Si)!)  for  the  previous  12  mouths.  The 
change-over  from  3.300  volts  to  6,(100  volts  on  the  E.H.T.  feeder  to 
Bloxwich  has  recently  been  effected. 

Councillor  Haward,  in  discussing  the  balance-sheet,  said  it  had 
been  made  very  plain  on  several  occasions  that  a  loss  was  certain 
to  be  made  during  the  transition  stage  from  the  old  works  to  the 
new  works.  They  had,  however,  sustained  a  loss  which  was  unex- 
pected, due  to  the  commandeering  of  plant  which  was  intended  for 
the  new  power  station.  The  consequence  was  that,  instead  of  the 
new  works  being  brought  into  operation  early  in  iai5,  it  was  not 


until  February  10th  this  year  that  any  plant  was  avaUablo  for  use. 
Jle  considered  that  they  had  a  strong  claim  against  the  Ministry  of 
Munitions  for  compensation. 

The  Mayor  mentioned  that  a  substantial  claim  tor  compensation 
had  already  been  lodged  with  the  Ministry  of  Munitions.! 

Walthamstow.— Loan    Sanction.— The    Trciisury    lias 

agri'icl  to  a  loan  of  £1(1,387  for  the  purpose  of  extending  the 
station,  at  ."il  per  ci'ut.  interest,  repay.able  both  iis  to  jirincipal  and 
iulerest.  iuvcqual  half-yearly  jiayments.in  15  years.  The  electrical 
engineer  has  been  instructed  to  make'drrangcments  for  the  erec- 
tion of  an  electrical  siren  on  the  Town  Hall,  to  give  warning  of  air 
raids. 

Winchester.— Year's    'Working. — The   report  on    the 

working  of  the  electricity  dei)artuient  for  tlie  year  ended  March 
31st  last,  shows  a  total  revenue  amounting  to  £14.134,  working 
expenses  £8.834,  and  a  gross  jirofit  of  £5,l!(il,  as  against  ,£5,826  in 
11115-16;  after  providing  for  interest  and  loan  charges,  ic,  the 
surplus  was  .£132,  as  against  ,£575  in  the  previous  year.  The 
figures  do  not  vary  ty-eatly  from  those  of  r.tI5-16.  increiised  charges 
having  made  up  for  the  falling-olf  due  to  restricted  supply.  The 
output  sold  amounted  to  IM0,131  units,  against  i»88,.'!66  in  I'.n5-16, 
of  which  power  accounted  for  328,2116  and  lu'atiug  for  165,422 
units,  some  662  KW.  of  heating  and  cooking  appar.atus  being  in- 
cluded in  total  connections  amounting  to  2,712  KW.  Heating  and 
cooking  units  increased  by  48. per  cent,  on  the  previous  year,  wliile 
in  all  other  sections  tlie  sales  decreased.  The  maximum  load  was 
5!I0  KW.  an<l  the  generating  plant  capacity  750  KW,  ;  ■6'10  lb.  of 
coal,  costing  •724d.,  was  used  per  unit  sold. 


TRAMWAY   and   RAILWAY   NOTES. 


Burnley. — Year's   Workino.— The  iinnual    report    of 

Mr.  Mozley.  the  general  manager,  on  the  working  of  th(!  Corpora- 
tion tramways,  shows  that  over  17,000,000  piussengers  were  carried 
and  1,549,1100  car-miles  worked.  The  gross  income  was  ,£87,421  ; 
working  expenses  amounted  to  .£58,604,  and.  after  providing  for 
war  allowance.?,  the  balance  was  £2i5^<'>06,  being-  a  few  hundreds 
better  than  in  the  previous  year.  After  meeting  intei'est  and  loan 
charges,  rents  of  lines,  and  income-tax,  there,  was  a  balance  of 
£5,222,  which  was  placed  to  reserve  ;  the  previous  year's  balance 
was  .£6,010.  The  working-  expenses  increased  by  £5,032.  due  to 
increased  wages,  cost  of  materials,  and  more  repairs  carried  out. 
and  Mr.  Mozley  includes  a  striking  list  of  over  40  ai-ticles.  of  wdiich 
the  cost  has  increased  in  a  number  of  cases  over  100  per  cent., 
while  one  case  of  394  per  cent,  increase  is  reported.  Tires  show 
235  per  cent.,  axles  258  per  cent.,  and  steel  143  per  cent,  increase. 
Mr.  Mozley  estimates  that  .£5,600 — ,£6,000  per  annum  should,  be 
provided  towards  depreciation,  and  he  does  not  regard  the  net 
financial  result  as  satisfactory,  although,  as  some  £13,000  has  been 
paid  in  war  allowances  and  increased  income-tax  in  the  last  three 
years,  he  concludes  that  but  for  the  war  the  position  would  have 
been  a  satisfactory  one. 

Heywood. — There    has    been    a   loss   on    the    tramway 

undertaking  for  the  iiast  year  of  £  783. 

Irish     Electric    Tramway    Workers'     \<bges. — At    a 

meeting  of  the  Union  of  the  men  employed  by  the  Dublin  United 
(.Electric)  Tramways  Co.,  it  was  announced  that  the  directors  had 
granted  a  further  increase  of  2s.  Gd.  per  week,  making  a^  total  of 
3s.  6d.  during  the  past  10  months.  Cork  Electric  Tramway  and 
Lighting'  Co.'s  employes  Imve  accepted  the  company's  offer  of  an 
increase  of  2s.  3d.  per  weeK,  with  half  an  hour's  less  work  per  day 
and  one  day  off  in  12,  to  motormen  and  conductors,  and  Is.  6d.  to 
other  branches. 

Leeds. — Fejiale  Lnsi'ector.s. — The  Corporation  is  con- 
sidering the  appointment  of  women  as  tramway  and  ticket  in- 
spectors, at  a  wage  of  3(is.  per  week,  with  the  addition  of  war 
nonus,  rising,  subject  to  satisfactory  service,  to  32s.  6d.  after  six 
months,  and  to  35s.  after  12  months'  service. 

Manchester. — After  a  further  week  of  obstrueti\e  tactics 

the  employes  on  the  Corporation  tramways  threatened  a  strike  last 
week,  and  Mr.  M'Elroy,  the  general  manager,  went  to  London  to 
lay  the  position  before  the  Minister  of  Labour.  As  anticipated, 
the  Government  stepped  in,  and  pointed  out  that  a  strike  would  be 
illegal.  Sir  David  Shackleton  also  informed  the  men's 
that  if  work  was  continued  he  would  arrange  for  arbitration 
within  seven  days  and  a  decision  within  a  fortnight.  A  ballot  of 
the  employes  showed  a  majority  of  28(i  in  favour  of  a  strike,  but 
it  was  considered  too  small  to  warrant  such  a  step,  and  normal 
conditions  have  been  resumed,  much  to  the  general  satisfaction. 

Newcastle-on-Tyne.— The  Tramways  Committee  has 
agreed  to  a  scheme  for  utilising  the  sand  cars  during  the  winter 
for  distributing  coal  in  the  city. 

South  Africa. — The   application  of  electric   traction  to 

certain  sections  of  the  S.A.  railways  has  been  raised  on  several 
occasions  in  recent  years.  Mr.  John  Roberts,  the  borough  electrical 
engineer  of  Durban,  considers  that  a  great  field  lies  before  elec- 
tricity on  the  Natal  main  line,  and  he  looks  forward  to  a  time  at 
which  large  power  jjlants  will  be  established  in  various  parts  of 
South  Africa  from  which  the  railways  will  draw  their  supply. 
According  to  this  authority,  the  Durban-Johannesburg  line  must 
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inevitably  be  electrified  in  tlie  near  future,  and  the  supply  of  current 
will,  of  course,  be  a  most  essential  part  of  the  scheme.  The  Natal 
line  to  Johannesburg-  is  iW  miles  in  len^'th.  Assuming:  current 
available  at  .Tohaunesburjr  and  Durban,  a  third  supply  about 
midway  would  fall,  by  a  fortunate  chance,  riglit  in  the  principal 
Natal  coalfield.  To  ensure  continuity  in  ciu^e  of  breakdown,  two 
more  stations  would  be  required,  one  midway  between  Johannes- 
burg,' and  Newcastle  and  the  other  between  Newcastle  and  Durban. 
—Jlrithh  S.A.  E.,-p,irt  (ItKettr. 

Walsall. — Yeau's    Workl\(3. — J)iii'in<;  tlie  ybar    ended 

March  Hist  last,  the  Corporation  tramways  carried  10,3I:).'>,0.50 
passenjifers  and  operated  over  1)110,000  car-miles.  The  revenue 
amounted  to  1 52,373  Crouirhly  Is.  2d.  per  car-mile);  workinj,' 
expenses  were  .■i;30,004  (7'lid.  per  car-mile,  includinfr  2d.  for  elec- 
tricity") ;  and  after  meeting  interest  and  loan  charjifes,  there  was  a 
net  balance  of  £11,170.  Of  this,  £."), 000  went  in  rate  relief  and 
.£3,146  to  special  reserve,  i.tc.  The  'buses  operated  in  connection 
with  this  luidertaking-  earned  1 4d.  per  mile  ;  the  operating  expenses 
were  lO-Jd.  per  mile  Cincludinff  3Jd.  per  mile  for  petrol)  ;  and  after 
meeting  financial  charges,  a  balance  of  2'(ld.  per  'bus  mile  (£3,146) 
was  carried  to  the  appropriation  account. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Russia.— Owing  to  the  opening  of  the  Eussian  ofPensive 

the  All-Russian  Radio-Telegraphic  Congress  has  been  postponed. 

Telephonic  Reception  of  Cable  Messages. — It  appears 

that  the  telephone  receiver  may  take  the  place  of  the  Kelvin 
siphon  recorder  in  the  reception  of  cable  messages  at  no  distant 
date.  Recently  a  number  of  experiments  were  carried  out  under 
the  direction  of  Lieut. -Colonel  G.  0.  Squier,  in  which  the  receiving 
apparatus  made  use  of  the  "  ticker  "  principle  and  the  audion,  both 
of  which  figure  prominently  in  the  wireless  apparatus  of  to-day. 
The  cable  used  for  the  test  was  1.086  miles  long,  and  the  actual 
receiver  was  an  ordinary  telephone.  The  feeble  current  received 
was  broken  up  by  means  of  the  sliding  contact  "ticker"  and 
rendered  audible,  and  in  order  to  secure  greater  sensibility,  a 
tuned  audion  amplifier  was  used  in  connection  with  the  ''ticker.  " 
It  is  reported  that  the  sensitiveness  of  the  apparatus  is  so  great 
that  less  than  one-twentieth  of  the  voltage  necessary  for  operating 
the  siphon  recQrder  is  sufficient  to  give  good  traffic  signals. — 
Telephone  Eiirfinerr. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Aldershot.  —  July  17tli.      E.L.  installation  at  Cars^ate 

House,  for  the  U.D.C.     Mr.  F.  Garside,  Electrical  Engineer. 

Australia. — Sydney. — August  22nd.  N.S.W.  Govern- 
ment Railways  and  Tramways.  Thirty-six  induction  motors 
(Specification  No.  488).  September  lltth. — One  22.J-H.P.  synchro- 
nous motor  (Specification  No.  489).  Particulars  from  Electrical 
Engineer's  Office.  61.  Hunter  Street,  Sydney. 

Dublin. Tuly    Kith.       Electricity    Supply    Coramittce. 

Transformers  for  one  year.     Se3  ''Oflicial  Notices''  July  6th. 

Glasgow. — Electricity  Department.  Boiler-house  plant. 
E.H.T.  switchgear  (20,000  volts).     See  "Official  Notioea"  June  15th. 

Hull. — Inly  lltth.  T.C.  Machinery  oils  for  the  elec- 
tricity works  and  sub-stations.  Mr.  J.  F.  Magoris,  Acting  Electrical 
Engineer. 

Keighley. — August  3rd.  12,000  tons  best  slack  and 
small"  slack  coal  for  Electricity  Department.  Six-monthly  and 
twelve-monthly  period.     Mr.  H.  Webber,  Boro'  Electrical  Engineer. 

London.  —  Islington. — Inly  10th.  B.  of  0.  Supply 
and  fitting  of  complete  X-ray  apparatus.  Sae  "  Official  Notices  ' 
to-day. 

Spain. — The  numicipal  authorities  of  Fuentesauco  (Pro- 
vince of  Zaraora)  have  recently  invited  tenders  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  20  years. 

West  Ham.  —  July  17th.  C'oqwration.  Two  motor 
ambulance  vehicles.     See  "  Official  Notices  "  Julv  6th. 


CLOSED. 


Aldershot.  —  I'.D.C.      Setting    up   electrically-equipijed 

ohatf -cutting  machinery  :  Burch  &  "Vertue,  £42. 

Bridlington.— T.C.  1 ,000  ton?  of  Bullcroft  Main  washed 
small  dial  for  the  electricity  works  :  W.  P.  Wilson.  York,  19s.  9d. 
per  ton. 

Buxton.— T.C.  2.(  00  t()ns.-(,f  Pilslcy  har.l  s'ack  coal 
for  the  eltctricity  works  :  Dsy.  Jc  Ferpiiton. 


Dartford.  — U.D.C.  2,000  tons  of  Aberclwyd  rough 
small  coal  free  on  rail  at  Dartford.  fir  the  electricity  works,  at 
£  1  4s.  6d.  per  ton. 

Derby. — T.C.     loo  illumiimted  rouU'-nunilicr  indicators 

for  the  tramways  :  General  Seating  Co.,  Ltd.,  ,t:2r)li. 

Dewsbury. — Council.  Electric  vehicle  (£'.lll),  Messrs. 
Mossay  .^:  Co. 

Halifax.— 'iiiardians.  Mr.  C.  .1.  Cassu,  i5raiUord,  at  £21), 
electric  wiring  of  Craigie  Lea. 

Hull, — Electricity  Coinmitteu.      Mr.  Con.  Oroenwood,  at 

£2,1!I5,    for   cooling  water  tower  foundations    for  the  electricity 
works  extension. 

Sheffield, — City  Council.     Accepted  tenders  :  — 

T.  W.  Ward,  l^td. ;  M.  C.  Burnby  &  Son ;  George  Tiiriiei- ;   Imngbottom 

and  t'o. — 32,000  tons  of  coal  for  12  montlis,  for  Kelham  Island  power 

station. 
Longbottom  &  Co. — 208,000  tons  of  coal  for  Neepsend. 
Jonatbau  Longbotham  &  Sons. — 375  tons  per  month,  from  July,  l',)17,  to 

June,  1918,  of  Bentley  wash  smalls,  for  Neepsend. 
R.  White  &  Sons. — E.Ktension  of  contract  for  relaying  the  crane  track  on 

the  coal-storage  ground  at  Neepsend,  f  22S). 
George  Cooper. — Steel  chimney. 

Sunderland.  —  T.C.     Electricily  Coniniittee.     Redpath, 

Brown  &  Co.,  rolled-steel  joists. 

Wolverhampton. — Council.     Accepted  tender  : — 

Melville    Dundas  &  Whitsun Construction    of    new  boiler-house   wing, 

including  overhead  coal-bunkers,  foundations  and  skeleton  structure 
for  the  boilers,  economisers,  Ac,  £5,936. 


FORTHCOMING     EVENTS. 

Birmingham  and  District  Electric  Club.— Saturday,  July  14th.  ViRit,  in 
conjunction  with  the  Association  of  Mining  Electrical  Engineers, 
Warwickshire  and  Staffordshire  Branch,  to  the  Walsall  Corporation 
generating  station  at  Birchills.  Paper  will  be  read  by  Mr.  H.  A.  Howie  on 
"  Recent  Extensions  to  the  Walsall  Electricity  Undertaking." 


NOTES. 


Useful  Wrinkles. — In  the  course  of  certain  experiments, 

Mr,  Harry  W,  Brown,  of  Ballycarry,  Co.  Antrim,  has  discovered 
that  upon  charginfr  a  condenser  from  a  500-volt  circuit,  and  then 
dischartring  it  throuo:h  the  primary  of  a  spark  coil,  he  is  able  to 
get  good  sparking  effects  from  the  secondary  terminals.  The  idea 
may  not  be  new,  but  he  has  not  yet  seen  it  described  in  any  text- 
books. He  has  also  found  an  interesting  method  of  making  the 
calculation  of  tlie  combined  resistance  of  two  circuits  in  parallel 
more  amenable  to  the  slide  rule  by  using  the  following  formula  : — 


1  -1-  R1/R2 
where  Ri  and  Ra  are  the  resistances  of  the  two  parallel  circuits 
and  R  is  their  combined  resistance.     This  also  may  not  be  new, 
but  is  certainly  more  convenient  than  the  usual  form. 

Volunteer    Notes. — County    of    London   Volunteer 

ENciiNEPiRS  (Field  Companies). — Headquarters,  Balderton  Street, 
Oxford  Street.  W. 

Orders  for  the  week,  by  Lieut. -Colonel  C.  B.  Clay,  V.D.,  commanding : — 

Monday,  Juty  lG(h. — Technical  instruction  for  No.  3  Company,  Right  Half 
Company,  at  Regency  Street.  Drill,  No.  3  Company,  Left  Half  Company. 
Signalling  Class.    Recruits'  Drill,  6.3U. 

TutMiaii,  Juln  17(lt.— Lecture,  G.30.     Physical  drill  and  bayonet  fighting,  7.30. 

Wed  le^day,  July  IHIh. — Drill,  No.  1  Company,  Left  Half  Company. 

Thitrsiiay,  Juhi  VJth. — Drill,  No.  2  Company,  Left  Half  Company.  Ambu- 
lance Class,  0.30.    Signalling  Class. 

Friday,  July  '20(/i.— Technical  instruction  for  No.  3  Company,  Left  Half 
Company,  at  Regency  Street.  Drill,  No.  3  Company,  Right  Half  Company, 
Recruits'  Drill,  ()..'iO. 

Saturrfaj/,  ./»/y'21(r(.- N. CO. 's  Parade, 2.0.    Map  Reading. 

Sunday,  July  *22Hd.  -  Parade  will  be  at  Ksher  for  engineering  instruction. 

Maulkou  Vkaksley,  Adiutant, 

Women's  Work  Exhibition. — An  cxhiliitiou  of  official 

technical  jihotographs  and  samples  of  women's  work  in  the 
engineering  and  allied  industries  connected  with  munitions  of  war 
was  opened  on  Monday  last  at  the  City  Art  (iallery  by  the  Lord 
Mayor  of  Leeds.  It  will  contain  exami)les  of  the  very  latest 
developments  in  the  employment  of  women  in  these  industries  ;  its 
ol)ject  is  to  demonstrate  tjje  extent  to  wliich  women  have  been 
and  can  be  employed  upon  responsible  work  of  all  kinds.  It  will 
remain  open  until  July  ilst. 

Standardisation  in  Electricity  Supply  in  France. — In 

view  of  the  large  amounts  of  hydro-electric  power  now  em])loyed 
for  war  purposes,  which  will  be  set  free  on  the  return  of  |)eace, 
and  the  scarcity  of  coal,  a  Lyons  c()rre--iixjndi'iit  of  the  llirur 
llhi'TuIr  (Ir  r Kleetricili:  points  out  the  importance  of  adopting 
uniform  practice  in  the  construction  of  new  power  stations,  in 
order  to  facilitate  their  interconnection,  and  enable  them  to  trans- 
mit power  to  distances  of  several  hundred  kilometres.  Seven  or 
eight  genei'ating  stations  situated  on  different  rivers  would  thus  br 
able  jointly  to  flupjily  some  I'Oil.iMio  H.i-.  at  l.'.o.OOU  volts  in  tlir 
region  of  Paris,  thereby  saving  large  quantities  of  coal. 
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Muiicipalities   and    Electricity    Problems. — Repotting 

upou  the  Board  uf  Trade  Committee  on  Electricity  Supply,  the 
Council  of  the  Association  of  Municipal  t'orponitions  makes  the 
subjoined  interesting:  observations  on  the  Electric  Litrhtins  Acts 
anil  Orilers,  with  sujjfjestions  for  reform  : — 

The  section  of  the  Act  of  l.SK.'<.  yivinj;-  to  the  local  authority  a 
jirovisional  veto,  was,  in  our  opinion,  a  useful  enactment  at  that 
time,  but  we  think  it  is  not  suitable  to  the  new  conilitions  already 
referred  to,  and  we  recommend  the  Association  to  assent  to  a 
rea.sonable  modification  of  tlie  terras  of  that  section. 

The  provision  jrivinjr  local  authorities  the  power  of  purchase  also 
calls  for  consideration  as  affecting  the  position  of  local  authorities 
supplyiiij;  enertry  outside  tiieir  municiiml  boundaries.  Where  this 
has  been  authorised,  the  purchase  by  an  outside  local  aiithority  of 
the  part  of  the  undertakinff  in  its  area  woulil  undo  the  work  ilone 
in  the  way  of  reducing,'  the  cost  of  supply  throutrh  increased  and 
diverse  denvand.  and  consumers  throutrhout  the  whole  area  would 
suffer  in  consequence.  We  suj^pest,  therefore,  that  it  should  be  no 
longer  obli<ratory  to  apply  to  undertakings  authorised  by  provi- 
sional orders  the  provisions  of  the  Electric  Lightiutr  Act.  lf<8iS.  as 
to  purchase.  Where,  however,  rights  of  jiurchase  already  exist 
we  do  not  think  that  there  should  be  any  interference  with  them, 
except  upon  agreetl  terms. 

.\  less  important  pronsion  relating  to  the  promotion  of  Provi- 
sional Orders  is  contained  in  Sec.  4  (1)  of  the  Electric  Lighting 
Act.  I.>*.'^2.  which  requires  notice  of  the  intended  application  to  be 
given  to  the  local  authority  on  or  before  the  first  day  of  July  in 
the  year  in  which  the  apjilication  is  maile.  This  was  amended  by 
Sec.  II  of  the  Electric  Lighting  Act.  IIHUI,  by  enabling  the  local 
authority  to  waive  its  right  to  receive  the  notice.  These  provisions 
have  no  doubt  been  useful  in  the  past,  but.  on  the  other  hand,  the 
necessity  to  give  the  notice,  unless  waived,  is  liable  to  cause  the 
loss  of  a  year  in  obtaining  statutory  powers,  and  constitutes,  there- 
fore, a  hindrance  to  the  extended  supply  of  electricity,  and  we 
accordingly  recommend  that  the  provisions  should  be  repealed. 

Another  step  to  be  taken  to  ensure  a  cheaper  supply  of  elec- 
tricity would  be  to  encourage  and  facilitate  the  linkiug-up  of  two 
or  more  generating  stations  in  neighbouring  areas,  thereby  making 
more  economical  use  of  their  plant  and  allowing  some  of  the 
stations  to  be  closed  at  times  when  the  demand  is  reduced,  and  in 
some  cases  to  close  down  stations  which,  by  reason  of  the  general 
f  alteration  of  areas  of  supply,  linking-up.  and  other  economical 
considerations,  have  become  unnecessary.  The  adoption  of  this 
course  in  any  particular  case  must  necessarily  depend  upon  the 
circumstances  and  upou  the  terms  that  can  be  arranged. 

^^uggestions  have  been  put  forward  from  time  to  time  with 
reference  to  uniting  in  one  department  the  functions  now  per- 
formed liy  various  Government  Departments  in  connection  with 
electrical  matters.  The  department  primarily  concerned  in  the 
supply  of  electricity  is  the  Board  of  Trade,  who  make  the  Provi- 
sional Orders,  and  who  under  those  Orders  and  the  Electric  Light- 
ing Acts  have  numerous  duties  to  perform.  The  authority  for 
sanctioning  loans  for  electricity  purposes  is,  however,  the  Local 
Government  Board,  and  the  Home  Office  have  certain  powers  in 
connection  with  the  use  of  electricity  in  factories  and  some  other 
matters.  Some  advantage  would,  no  doubt,  be  derived  from 
uniting  these  several  powers  in  the  hands  of  one  department,  but 
we  are  doubtful  whether  the  scheme  would  prove  altogether  prac- 
ticable, and  we  further  think  that  the  disadvantages  attaching  to 
the  setting-up  of  any  fresh  Government  Department  would  out- 
weigh any  advantages  there  may  be  ;  it  would,  however,  be  well 
to  strengthen  the  technical  side  of  the  Board  of  Trade.  If  any 
changes  are  made  in  regard  to  Government  Departments  on  this 
subject,  we  trust  that  nothing  will  be  done  to  relieve  them  of  their 
responsibility  to  Parliament. 

Board   of  Trade  .  Committee   on    Eleetric  Supply. — In 

connection  with  the  above,  at  the  last  meeting  of  the  Bristol 
Electrical  Committee,  the  following  resolutions  were  passed  : — 
'■  That  this  Committee  are  surprised  and  disappointed  that  the 
I.M.E.A.  has  not  been  invited  to  nominate  a  member  for  the  Board 
of  Traile  Committee,  and  further  resolves  that  the  Board  of  Trade 
be  again  requested  to  appoint  one  or  two  members  recommended 
f  by  the  I.M.E.A.  on  the  Committee,  so  that  the  technical  side  of  the 
municipal  case  can  be  ailequately  represented, 

'■  That  the  chairman  and  Mr.  Senington,  and  the  engineer  and 
general  manager  be  re(iuested  to  interview  members  of  Parliament 
on  the  matter." 

The  Bradford  Electricity  Committee  has  received  a  letter  from 
the  Hammersmith  B.C.  intimating  that  its  Electricity  Committee 
felt  that  all  Electricity  Committees  should  combine  for  the  purpose 
of  demanding  that  the  Board  of  Tratle  Committee  as  at  present 
'  constituted  should  be  dissolved,  and  that  a  new  Committee  con- 
sisting of  a  small  number  of  competent,  unbiased  persons,  not 
directly  interested  in  electrical  matters,  should  be  constituted  in 
lieu  thereof. 

It  was  decided  fully  to  endorse  and  support  the  action  taken  by 
Hammersmith. 

Scottish     Electricians'    Wages. — Sir    Richard    Lodge, 

Edinburgh,  arbiter  in  a  difference  between  the  Electrical  Con- 
tractors' Association  of  Scotland  and  the  Electrical  Trades  Union, 
has  issued  the  following  award,  dated  June  2.3th  : — 

f  The  workers  concerned  in  the  employ  of  firms  in  the  Electrical  Cootractors' 

:  Association  shall  receive  the  war  advances  granted  by  the   Committee  on 

Production  to  the  shipbuilding  trades  on  March  1st  last,  on  the  terms  laid 
down  in  the  Committee's  award.  Payment  of  these  war  advances  shall  be  on 
and  from  the  tii*st  full  pay  day  of  the  current  month.  I  gi'ant  no  change  in  the 
pa>^nents  for  counti-y  money,  in  the  assurance  that  employers  will  makt- 
allowance  whenever  extra  expenditure  is  involved  on  a  country  job.—Olaggviv 
Herald, 


Institntion  and   Lecture  Notes.—Canadian   Electrical 

Association.  —The  twenty-seventh  annual  meeting  of  the  Canadian 
Electrical  -Association,  the  first  convention  of  this  kind  since  the 
Euro|iean  \varb<>gan,  wa-s  held  at  Montreal  on  June  7th  and  Sth.  It 
wa.s  very  well  atU'ndeil,  jiartioularly  by  engineers  and  executives  of 
systems  in  the  Eastern  Provinces  of  Canatla,  and  was  most 
encouraging  in  retrospect  and  prosjHjct.  Mr.  D.  H.  McDougall,  of 
the  Toronto  Power  Co.,  who  was  recently  elected  vice-president  of 
the  National  Electric  Light  Association,  was  re-elected  president 
of  the  Association.  In  his  ,a<ldrcsB  I'resident  McDougall  outlined 
the  difficulties  imposed  on  the  Canadian  companies  by  the  war,  and 
said  the  industry  had  passed  through,  i)erhap8,  the  most  eventful 
year  since  the  founding  of  the  first  central-station  comi)any  in 
1S,S4.  The  demands  tor  energy  had  inmost  ctises  been  abnormal, 
owing  to  munition  manufacture,  and  to  the  fact  that  Canada 
herself  was  prosperous,  but  all  the  conditions  had  been  met  by  the 
companies  for  the  most  part,  in  spite  of  the  inroads  on  ojierating 
and  commercial  staffs,  and  difficulties  of  financing  and  of  securing 
fuel.  Beth  in  Montreal  and  in  Toronto  about  35  per  cent,  of  the 
normal  number  of  men  employed  have  enlisted. 

Mr.  Julian  C.  Smith,  chief  engineer  and  vice-president  of  the 
Shawinigan  Water  and  I'ower  Co.,  Montreal,  re;ui  a  paper  showing 
the  enormous  use  made  of  electricity  since  187il,  and  presented  the 
following  list  showing  the  K\v. -hours  used  per  capita  as  supplied 
by  the  electric  service  companies  in  the  United  States  and  Canada 
for  all  purposes  except  railways  : — 


K\v. -hours 

K\v. -hours 

per  capita. 

l)er  capita. 

Shawinigan   i 

•'alls, 

Que. 

41,000 

Minneapolis 

4,50 

Niagara  Falls. 

N.Y. 

:!:^.ooo 

Cleveland   . . . 

400 

Three  Rivers, 

Quebec  ... 

3,400 

Boston 

3,50 

Montreal... 

700 

Philadelphia 

250 

Toronto  ... 

700 

New  York  ... 

225 

Buffalo    ... 

585 

Quebec 

200 

Pittsburg 

500 

Newark 

180 

Rochester 

4.'-.0 

To-day  in  the  United  States  and  Canatla,  in  those  places  where 
normal  industrial  life  exists,  the  kw. -hours  usefl  per  annum  per 
capita  amount  to  about  500,  of  which  400  KW. -hours  are  used  for 
factory  purposes  and  100  kw. -hours  for  household  uses.  With  the 
increased  use  of  small  accessories  and  the  development  of  electric 
cooking  Mr.  Smith  predicted  that  the  use  of  electricity  in  the 
household  would  increase  300  per  cent,  within  the  next  five  or  six 
years.  At  the  same  time,  the  industrial  use  is  bound  to  increase, 
so  that  there  is  every  probability  that  in  10  years  from  to-day  the 
use  of  electrical  energy  will  be  twice  what  it  is  at  the  present  time.> 
—Electrical    World. 

Society  for  Electrical  Development. — The  results  of  the  SI, 250 

prize  contest,  conducted  by  the  Society  in  connection  with  the 
nation-wide  house-wiring  campaign,  April  1st  to  May  15th,  has 
been  announced.  The  Society  offered  35  prizes,  ranging  in  value 
from  S150  to  SIO,  to  employes  of  member  companies  in  cities 
of  five  classes,  from  under  15,000  inhabitants  to  500,000  and  over. 
For  contest  purposes,  the  definition  of  a  contract  was  construed  as 
"  a  signed  agreement  with  a  new  customer  for  wiring  at  least  three 
rooms  with  four  sockets  or  over,  in  a  house  already  built,  located 
along  existing  lines,  and  requiring  no  other  than  ordinary  service 
connection."  In  two  classes  there  were  two  winners  of  the  seventh 
prize.  The  37  prize  winners  wired  2,663  houses,  an  average  of  72 
houses  each,  or  an  average  of  two  houses  during  each  working  day 
during  the  six  weeks  of  the  contest,  and  connected  up  1,813  kw., 
an  average  of  49  KW.  each.  Salesmen  not  eligible  for  entrance  in 
the  campaign  contracted  for  wiring  over  10,000  houses. 

Electric  Smelting   of  Titaniferous   Iron  Ores. — Prof. 

Albert  Stansfield,  McGill  University,  has  recently  prepared  an 
article  for  the  Canadian  Department  of  Mines  dealing  with  a  big 
magnetite  deposit  in  Quebec.  According  to  the  Fiimncial  Times, 
he  states  that  on  the  north  shore  of  the  Saguenay  River,  Province 
of  Quebec,  is  a  deposit  of  titaniferous  magnetite  estimated  to  con- 
tain from  1,0(10,000  to  5.000.000  tons  of  ore.  Electric  power  may 
be  obtained  at  two  points  on  the  river  —9  miles  west  and  12  miles 
east  of  the  deposit.  Charcoal  and  limestone,  necessary  for  electric 
smelting,  are  conveniently  situated.  The  ore  contains  approxi- 
mately 50'53  per  cent.  Fe,  10'55  Ti.  0'02  S,  0'03  P,  and  is  susceptible 
to  magnetic  separation,  yielding  a  concentrate  containing  approxi- 
mately 56'20  per  cent.  Fe  and  8'3  Ti,  by  which  it  mil  be  seen  that 
either  crude  or  concentrated,  a  titaniferous  magnetite  must  be 
treated.  It  is  stated  that  r75  tons  of  concentrates  treated  in  an 
electric  furnace  such  as  is  used  ip  Sweden  would,  with  the  addition 
of  0"4  ton  charcoal  and  0'5  ton  limestone,  produce  1  ton  of  pig  iron. 
The  electrical  power  required  would  be  approximately  3,000  KW.- 
hours  per  ton  of  metal  produced.  To  smelt  the  original  ore  0'4  ton 
of  charcoal  and  ll'7  ton  of  limestone  or  dolomite  would  be  required 
and  about  3,500  KW.-hours  per  ton  of  pig  iron  would  be  consumed. 
Assuming  a  plant  to  consist  of  three  furnaces  of  4,00o  h.p.  each 
and  the  output  to  be  SO  tons  per  day,  the  total  cost  of  pig  iron 
would  be  about  S2 1 .  and  it  would  be  marketable  as  an  exceptionally 
high-grade  iron. 

Electric    Heating   and  Cooking. — Under   this  title  we 

published  on  June  1st  part  of  a  paper  purporting  to  be  read  by  Mr. 
C.  Scott  before  the  Birmingham  and  District  Electric  Club.  The 
paper,  we  find,  was  read  by  Mr.  R.  Weaving  before  the  club  on 
February  13th,  1915,  while  the  paper  read  on  May  12th,  1917,  was 
one  by  Mr.  E.  K.  Scott,  entitled  "  Electric  Furnaces  for  Nitrates 
from  the  Air. '  We  regret  the  mishap,  due  to  a  contributor's  error 
and  tender  our  apologies  to  Mr.  Weaviny;. 
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The  Marriott  Concrete  Pole.— The  acGompanying  illus- 
tration shows  a  30-t't.  triangular  lioUow  telegraph  pole,  constructed 
of  reinforced  concrete  on  the  system  patented  by  Mr.  W.  Marriott. 
of  Melton  Constable.  Many  such  ]>oles  have  been  erected  on 
British  railway  lines,  which  also  use  the  system  for  signal  posts, 
gate  posts,  girders,  sleejiers.  and  other  purposes.  The  manufacturers 
and  licensees  are  Messrs.  John  Ellis  A:  Sons,  Ltd.,  of  Leicester,  and 


Makuiott  Telegraph  Pole. 

Mr.  W.  Jones,  of  1.54-5,  Upper  Thames  Street,  E.G.,  is  sales  agent. 
It  is  claimed  that  with  the  Marriott  system  of  reinforcement,  posts, 
&c.,  can  be  so  designed  as  to  weigh  little  more  than  double  as  much 
as  wood,  with  greater  strength,  and  that  the  work  is  not  only 
cheap — in  some  cases  cheaper  than  wood — but  also  practically 
everlasting. 

The   British  Westinghouse  Changes. — Commenting  on 

the  sale  of  the  .\merican  holding  in  the  British  Westinghouse  Co., 
the  New  York  Elect r'n-ul  World  says  : — 

■'  A  powerful  financial  group  in  London,  through  the  control  of 
the  British  Westinghouse  Co.,  the  French  Westinghouse  Co..  and  the 
Italian  Westinghouse  Co.  are  said  to  have  further  plans  which  will 
rival,  the  gre.it  German  company,  the  Allgemeine  Electricitiits 
Gesellschaft.  It  is  significant  that  the  American  Westinghouse 
Co.  not  only  retains  a  financial  interest  in  this  combination. 
but  that  the  sale  of  its  shares  is  based  upon  and  made  in  connec- 
tion with  an  agreement  of  alliance  with  the  London  group  under 
which  the  American  company  trades  in  the  Western  Hemisphere 
and  the  Far  East,  including  Asiatic  Russia,  and  the  British 
company  in  Europe,  Africa,  and  Australia,  each  company  repre- 
senting the  other  as  sole  agent  in  its  respective  territory  for 
business  that  naturally  gravitates  towards  the  other.  This  is 
especially  interesting  as  it  is  the  first  great  Allied  business  com- 
bination that  has  been  announced  since  the  beginning  of  the  war, 
and  marks  another  important  development  in  the  affairs  of  the 
Westinghouse  Co. 

Fatalities. — An  iii(|nest  wiis  liekl  at  Bolton,  l;i,st  wt't'k.oii 

Cieorge  Edward  Hosier  (Ai),  who  w.'is  employed  at  the  Corporation 
electricity  works  cleaning  a  switchboard,  when  he  caught  holil  of 
a  live  wire  by  mistake,  and  wa-s  killed.  A  verdict  of  "  Accidental 
death  '"  was  returned,  and  the  jury  recommended  that  cubicles 
containing  live  wires  should  be  locked,  so  as  to  prevent  any  future 
accident. 

An  inquest  was  held  at  Dudley,  on  Friday,  concerning  the  death 
of  W.  H.  Dudley,  aged  29,  who  met  with  fatal  injuries  while  follow- 
ing his  emi)loyment  at  the  Electric  &  Ordnance  .\ccessories  Co., 
Saltley.  Birmingham.  He  was  engaged  on  a  circular  saw.  cutting 
timlxjr.  when  a  piece  of  the  wood  tiew  hiick  and  struck  him  in  the 
abdomen,  causing  a  rupture  of  the  intesti^ies.  The  saw  was  driven 
by  a  71-H.l'.  motor.     Verdict.  "  .Vccidental  death." 

Irish  Peat  and    Electrical    Power. — Stronj;   rqirescntii- 

tions  are  being  mmie  to  the  (Jovernment  for  the  appointment  of 
an  expert  in  electrical  engineering  on  the  Committee  .set  up  by  the 
Department  of  Scientific  and  Industrial  Research  to  inquire  into 
Irish  peat  resources,  and,  a!f  peat  ia  such  an  important  factor  in 
electrical  development,  it  is  being  urged  that  there  should  also  be 
Home  connecting  link  between  the  Committee  and  that  apirointeil 
by  the  Board  of  Trade  to  inquire  into  the  question  of  electrical 
power  for  industrial  pur))ose8.  Sir  John  Griffiths,  of  Dublin,  is 
chairman  of  the  Irish  Committee. 


Educational. — Board  of  Education. -^-The  transfer  of 

the  offices  of  the  Board  of  Education  to  a  part  of  the  premises  of 
the  Victoria  and  Albert  Museum  took  place  during  the  first  week 
in  July.  As  from  July  9th,  the  official  address  of  the  Board  will 
be  at  the  Victoria  and  Albert  Museum,  Exhibition  Road,  South 
Kensington,  Loudon,  S.W.  7.  The  officiid  telephone  number  will 
be  Western  8U4.  The  main  entrance  door  to  the  offices  for  persons 
having  official  business  with  the  Board  will  be  the  door  in 
Exhibition  Road,  hitherto  used  as  the  western  entrance  to  the 
Museum.  The  President,  the  Parliamentary  Secretary,  the 
Permanent  Secretai-y,  the  Permanent  Secretary  of  the  Welsh 
Department,  and  the  Chief  Medical  Officer  will  continue  to  occupy 
rooms  in  the  Board's  present  offices  in.Whitehall.  Personal  letters 
to  them  may  be  addressed  to  Whitehall.  Telephone  number, 
Victoria  ('1,082. 

University  Collet k,  London. — The  new  chemical  laboratories 
at  University  College  have  been  designed  to  meet  the  requirements 
of  modern  chemical  teaching  and  research,  including  provision  for 
physical  chemistry,  in  which  branch  immediate  and  rapid  progress 
is  urgent.  The  cost  of  the  site,  building,  and  equipment  will  be 
£120,000;  --t:  100,000  has  already  been  raised,  and  Sir  Ralph  C. 
Forster,  who  has  already  subscribed  generously  to  the  cost  of  the 
lalx)ratories,  has  promised  £.5,1100  on  condition  that  the  remaining 
£15,000  is  raised  speedily.  Subscriptions  may  be  sent  to  Lord 
Glenconner  at  the  College. 

Appointment  Vacant. — The  Liverpool  Education  Com- 
mittee wants  a  lecturer  in  electrical  engineering  (.£250)  for  the 
Central  Municipal  Technical  School. 

Some  Uses  of   Magnetic  Separators. — The   nse    of    a 

series  of  magnets  of  different  strengths  makes  it  possible  to  separate 
materi.als  having  different  magnetic  permeabilities  and  also  to 
separate  magnetic  from  non-magnetic  ores  or  concentrates.  In 
treating  monazite  sands,  magnetite  is  removed  by  the  weakest 
magnet,  ilmenite  by  the  intermediate,  and  monazite  by  the 
strongest.  The  non-magnetic  material  passes  away,  giving  three 
concentrated  products.  Magnetic  separators  of  the  multiple-pole 
type  have  found  application  in  the  dressing  of  zinc  ores.  Marma- 
tite,  a  ferruginous  sphalerite,  is  slightly  magnetic,  and  is  separated 
from  the  raw  pyrite  by  the  most  powerful  magnet.  No»magnetic 
zinc-iron  sulphide  ores  require  a  slight  roast  to  make  the  pyrite 
magnetic,  and  the  separation  of  these  two  constituents  is  accom- 
plished by  low-strength  magnets.  Franklinite,  fowlerite,  and 
garnets  are  separated  from  willemite,  zincite,  quartz,  mica,  and 
calcite  by  means  of  such  machines.  ' 

Magnetic  separation  seems  to  be  in  use  in  several  tungsten 
camps  in  the  United  States.  It  is  absolutely  essential  that  the 
concentrates  obtained  from  tungsten  mills  be  high  grade  and 
uniform  in  composition.  The  magnetic  tungsten  minerals, 
wolframite,  huebnerite,  and  ferberite,  lend  themselves  particularly 
well  to  treatment  by  the  magnetic  separator,  according  to  some 
authorities.  In  the  wet  concentration  of  tung.sten  ores,  the  heavy 
sulphides  of  iron,  lead,  zinc,  *;c.,  as  well  as  the  heavy  oxides  of  tin, 
magnetic  iron,  arsenical  sulphides,  carbonate  of  lead,  garnets,  and 
other  impurities  pass  off  the  tables  and  contaminate  the  tungsten 
concentrates.  The  multipolar  magnetic  separator  completely 
eliminates  these  detrimental  minerals.  Again,  there  is  no  market 
for  a  mixed  product  of  tungsten  and  tin,  or  for  wolframite  and 
scheelite  mixed,  as  each  of  these  minerals  requires  a  different 
method  for  the  extraction  of  the  tungstic  acid.  By  passing  the 
combined  wolframite-scheelite  concentrates  over  the  magnetic 
separator,  the  wolframite  is  removed  by  the  magnets,  while  the 
non-magnetic  scheelite  p.Tsses  off  at  the  end  of  the  machine. 

Magnetic  separation  is  also  possible  for  the  following  :  the 
separation  of  pyrrhotite  from  other  sulphides,  garnet,  or  gangue  ; 
of  roasted  chalcopyrite  from  garnet  and  epidote  ;  of  roasted 
chalcopyrite  from  iron  or  nickel  sulphides ;  of  magnetite  from 
weakly  magnetic  minerals  ;  roasted  limonite  fi-om  smithsonite  and 
calamine  ;  pyrolusite  from  rjuartz  gangue  ;  leucite  from  lava ; 
magnetite  from  corundum  ;  magnetite,  menaccinite,  chromite,  and 
pyrrhotite  from  diamond-bearing  concentrates;  magnetic  galena 
(probably  iron-bearing)  from  zinc  ore  and  gangue  ;  and,  finally, 
hematite  from  gangue  minerals. — Metulhir<ficid  uiid  C/ieiiiinil 
Enijhiprrhiij. 

Additionstothe  B.E.y^M. A.  Membership.— The  B.K.A.M.A. 

announces  that  the  lollu\vin;jf  tirma  have  been  elected  members  of 
the  Association  : — 

Adaiuson,  Daniel  &,  Co.,  Ltd.,  Man- 
chester. 

Andrews,  Cuthbert,  London. 

Benjamin  Klcctric  Ltd.,  London. 

BnrnU'v  Ironworks  Co.,  Ltd.,  Burnley. 

Butt.  Fredk.  U.,  &  Co.,  Ltd.,  London. 

CamnridKe  Scit'ntitic  Instrument  Co., 
Ltd.,  C^anihridtie. 

Cavendish  Klci-.  Co.,  Ltd.,  London. 

Cossor,  A.  C,  Ltd.,  London. 

Cox,  Harry  W.,  &  Co.,  Ltd.,  London. 

Creed  &  Co.,  Ltd., Croydon. 

Davey.  Paxnian  &  Co.,  Ltd.,  London. 

Dean",  A.  E.,  \  Co.,  London. 

DoughiH  A  Grant,  Ltd.,  Kirkcahly. 

Gent  &  Co.,  Ltd.,  Leicester. 

Greville,  Lrnest.  London. 

Hathorn,  Davey  A  Co.,  Leeds. 


Heenan  A  Fronde,  Ltd.,  Mancliester. 
Macfarlane  Kng.  Co.,  Ltd.,Cathoart. 
Micanite  ilnd  Insu.,  Ltd.,  London. 
Newton  &  Wright,  Ltd.,  London. 
NewtonH,  Ltd.,  Taunton. 
Pinchin,  Jolinson  &  Co.,  Ltd.,  London. 
Pirelli  General  Cable  Works,    Ltd., 

London. 
Reid  Bros.,  Kng.,  Ltd.,  London. 
Roberts,  Wm.,  &  Sons,  Ltd.,  Nelson  , 

Lanrs. 
Saxon,  George,  Ltd.,  Manchester. 
Schall  A  Schall,  London. 
Small  Elet*.  Motor^,  Ltd.,  Bcckenham. 
Submersible   and  J.  L.  Motors,  Ltd.* 

Southall. 
Urmson  A  Thompson,  Ltd.,  Oldham. 
Wood  Bros.,  Sowerby  Bridge, 


Auction  Sale,— By  order  of  the  Controller  in  the  case  of 

the  United  Machine  Tool  Co..  Ltd.,  Messrs.  Wheatley  Kirk,  Price 
and  Co.  will,  on  July  2r>th,  offer  the  stock  6i  350  lots  of  new 
machine  tools,  also  the  troodwill  of  the  business,  &c.,  for  sale  by 
auction.     Particulars  will  l)e  found  in  our  advertisement  pages. 
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Congress  of  Civil  Engineers.— On  the  initiative  of  the 

Societo  des  Inyenieurs  (Uvils  do  ^'l•aul!l^  a  Committee  has  been 
constituted  to  orsranise  a  general  c(mfri'e.ss  of  civil  eiitriiieerinsr  of 
the  Allied  nations.  The  imrpoiie  of  tlio  conf;r('ss  will  bo  tlie 
scientific,  technical,  and  economic  ors^aiiisation  t)f  all  indnstriea. 
The  first  meeting:  will  take  place  in  Noveml)er  ne.\t,  and  will  be 
of  a  pui-ely  national  character  ;  later  on,  the  Allies  will  be  invited 
to  assist  at  a  second  session.  One  of  the  10  sections  of  the  pro- 
(jramme  (Section  VI)  is  entitled  "  Electricity  Industrielle."  but 
almost  all  are  of  more  or  less  interest  to  electrical  men. — Heine 
tt'eftt'i-tilr  ilf  V Klfctfiritf, 

Conference    of    Electrical     Engineers    in    India.— We 

have  received  a  copy  of  the  proceediiiffs  and  report  of  the  second 
Conference,  of  Electric  Inspectors  and  Electrical  Eiiffineers  to 
Government,  which  was  held  in  Calcutta  last  December.  The 
volume,  which  was  edited  by  Mr.  J.  \V.  Mearea,  Electrical  Adviser 
to  the  (Jovernment  of  India,  can  be  obtained  from  the  Super- 
intendent, Government  Printinjr,  Calcutta,  price  Hs.  7d.  The  pro- 
ceedings dealt  with  questions  of  law  and  the  interpretation  of  the 
Indian  Electricity  Acts;  the  Indian  Electricity  Rules,  lull,  in- 
cluding: draft  rules  tor  electricity  in  mines  ;  electric  inspectors  and 
Government  electrical  engineers  ;  questions  relatJCfr  to  licensees 
and  consumers  ;  matters  rel.ating-  to  electric  wiring  and  installa- 
tions ;  electrotechnical  questions,  i;c. 

In  his  opening  speech  the  chairman,  Mr.  J.  W.  Meares,  pointed 
out  that  India  was  in  advance  of  England  in  respect  of  wayleaves, 
as  transmission  lines  there  could  be  run  a.'?  though  they  were  tele- 
graph lines.  The  total  number  of  licensed  undertakings  was  only 
21.  owing  mainly  to  the  difficulty  of  obtaining  capital  ;  when  it 
was  obtained  in  the  home  market  promotion  expenses  were  apt  to 
mount  up  and  drown  the  enterprise  with  "  water."  Lately  in- 
digenous capital  had  taken  a  hand,  and  the  undertakings  so 
financed  were  paying  dividends — but  they  should  see  to  it  that 
they  did  not  neglect  their  reserve  and  depreciation  funds.  Another 
difficulty  was  the  scattered  character  of  the  area  of  supply  in 
Indian  towns,  but  this  was  partly  off-set  by  the  domestic  fan  load, 
which  resulted  in  exceptionally  high  load  factors.  The  jerry- 
wiring  trouble  was  a  thorny  problem,  which  needed  attention,  and 
the  Indian  Electricity  Rules  required  amendment. 

Draft  rules  for  electricity  in  mines  were  approved,  and  numerous 
points  in  connection  with  the  general  rules  were  considered.  It 
was  decided  that  the  testing  pressure  for  high-pressure  lines  and 
apparatus  should  be  applied  for  one  minute  instead  of  half  an  hour, 
and  should  be  twice  the  maximum  working  pressure,  but  in  no 
case  less  than  2,000  volts  ;  the  Electric  Inspector  could  accept  the 
manufacturer's  tests  as  complying  with  the  rule,  and  where  the 
normal  working  pressure  exceeded  (),GOU  volts,  the  test  pressxire 
need  not  exceed  the  working  pressure.  It  was  also  agreed  that 
the  use  of  high-pressure  motors  under  20  H.p.  should  be  prohibited. 
The  rule  for  wind  pressure  on  overhead  lines  was  considered  on  the 
basis  of  meteorological  records,  which  showed  that  the  maximum 
pressures  recorded  varied  widely  in  different  areas,  and  it  was 
resolved  that  the  specified  pressures  to  be  provided  for  should 
range  from  10  lb.  per  sq.  ft.  on  the  plains  in  the  interior,  up  to 
40  lb.  in  certain  exposed  coastal  districts.  It  was  held  that  in  all 
new  licences  the  British  standard  pressures  should  be  adopted,  and 
that  steps  should  be  taken  with  a  view  to  the  modification  of 
existing  undert.akings  in  the  same  direction.  In  connection  with 
contracts,  it  was  resolved  that  where  a  contractor  proposed  to  use 
material  of  other  than  British  manufacture,  the  country  of  origin 
should  be  stated  in  the  tender,  and  that  the  use  of  British  standards 
for  accessories  was  desirable.  Proposals  for  licensing  contractors 
and  workmen  were  discussed.  The  next  conference  is  to  be  held 
in  Bombay  in  .Tanuary,  1918. 

Training    Disabled    Men. — The   Leeds  Corporation  has 

given  permission  for  disabled  soldiers  who  are  being  trained  for 
electrical  work  under  the  direction  of  the  Local  Naval  and  Military 
War  Pensions,  &c..  Committee  to  attend  the  electricity  works  for 
instruction,  at  the  discretion  of  the  manager. 

Tile  British  Association. — Sir  Arthur  Evans  is  to  be 
president  of  the  British  Association  for  another  year.  Sir  Charles 
Parsons  will  preside  at  the  meeting  which  it  is  hoped  to  hold  at 
Cardiff  next  year. 


OUR     PERSONAL     COLUMN. 

Tkt  Editors  invite  electrical  engineers,  whether  connected  vyith  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movetnents. 


Central  Station  and  Tramway  OfiBcials.— The  Burnley 
Tramways  Committee  recommends  that  the  salary  of  Mr. 
MbzLET,  general  manager,  be  increased  from  £450  to  d£5'26 
per  annum. 

Walthamstow  TJ.D.C.  has  confirmed  the  appomtment  by 
the  ele^rical  engineer  of  Mr.  G.  L.  SMrrn  as  station  superin- 
tendent, at  £115  per  annum,  rising  to  £200. 

The  Heckmondwike  D.C.  Electricity  Committee  declined  to 
grant  an  increase  of  salary  to  Mr.  C.^RTER,  the  electrical  engi- 
neer, under  present  circumstances,  but  referred  applications 
for  increased  wages  from  the  workmen  to  the  Working  Com- 
mittee. 


Tunb  ridge  Wells  T.C.  has  granted  an  honorarium  of  JE50 
to  the  borough  electrical  engineer,  Mr.  R.  N.  Torpy,  for  ser- 
vices rendered  in  laying  down  new  plant,  &c.,  without  a 
consulting  engineer   being  engaged. 

Mr.  W.  J.  Bkst,  who  was  appointed  on  probation  in  Janu- 
ary last,  by  the  Sheffield  City  Council,  as  shift  engineer  at 
Kelhani  Island  power  station,  has  been  transferred  to  the 
official  stall'  at  .i'180  per  annum. 

Walsall  Corporation  Tramways  Cominitt^'e  proposes  to  in- 
ciease  tho  salary  of  the  tnuiiway.s  manager  by  i'llVl  a  year. 

The!  WaLsall  Electricity  Supply  Committee  has  (jlaccd  on 
record  its  high  api>rcciation  of  the  valuable  services  rendered  by 
Mr.  T.  Llewellyn  as  clerk  of  works  at  the  Birchells  generat- 
ing station,  and  has  decided  to  pay  him  £25  for  his  extra  ser- 
vices. 

Burton-on-Trent  T.C.  has  agreed  to  Mr.  Hall,  the  elec- 
trical engineer,  rendering  part-time  service  to  assist  on  the 
technical  side  of  the  Government  Coal  Distribution  Scheme. 
Mr.  Hall  was  nominated  by  Mr.  Wilson,  Technical  Adviser 
to  the  Controller  of  Mines,  Steam  Raisers'  Section.  Mr.  Hall's 
duties  will  be  to  visit  the  various  works  in  the  district  selected 
using  coal  supplies,  and  to  advise  on  questions  relating  to  the 
necessary  class  and  grade  of  fuel  which  the  Anns  need  to 
carry  on  their  businesses.  . 

Sheffield  Electric  Supply  Committee  has  decided  that  the 
salary  of  Mr.  H.  E.  Yrrbttuv  (deputy  general  manager  and 
engineer)  be  increased  from  £000  to  £700  i)cr  annum. 

Mr.  A.  S.  Hughes,  electrical  engineer  with  the  Carron  Co., 
litd.,  Falkirk,  was  on  Monday  evening  appointed  electrical 
engineer  to  Falkirk  Corporation,  at  £325  per  annum.  Mr. 
Hughes  served  his  apprenticeship  with  Messrs.  Ernest  Scott 
and  Mountain,  Ijtd.  Eleven  years  ago  he  became  electi-ical 
engineer  at  the  Carron  Iron   Works. 

Mr.  Robert  Caven,  who  for  the  past  10  years  has  been 
manager  of  the  Bessbrook  electric  tramway,  has  retired.  He 
has  been  succeeded  by  Mr.  Robert  Hamilton,  of  Bessbrook. 

GeneraL— Mr.  J.  A.  Lycett,  general  manager  of  the  Black 
Country  tramway  systems,  is  in  a  new  list  of  Magistrates  for 
Staffordshire. 

Mr.  Theodore  Zettel,  of  30,  Gloucester  Square,  Hyde 
Park,  and  67,  Queen  'Victoria  Street,  London,  electrical  engi- 
neer, has  changed  his  name  to  Theodore  Settle. 

Mr.  A.  W.  Makovski,  electrical  engineer  of  Reigate,  and 
Mr.  J.  E.  J.  GoDNDRY,  electrical  engineer,  of  Reigate,  have 
been  elected  members  of  the  Council  of  the  Reigate  and  Red- 
hill  Chamber  of  Commerce. 

Corporal  Yates,  East  Lanes.  R.E.,  elder  son  ofTklr.  Walter 
Yates,  of  Messrs.  Matthews  &  Yates,  Ltd.,  has  been  gazetted 
second-Ueutenant  in  the  R.E.  t 

At  Falwood  Parish  Church,  Sheffield,  on  June  30th,  the 
marriage  took  place  of  Mr.  W.  Medley,  electrical  engineer, 
of  Wootseats,  Sheffield,  and  Miss  Margaret  Crofts,  Ponte-" 
fract. 

^  Mr.  F.  R.  C.  Rouse,  who  has  been  connected  with  Messrs. 
Venner  and  Messrs.  Chamberlain  &  Hookham  for  some  years, 
and  is  now  a  Lieutenant  and  I.O.M.  in  the  Army  Ordnance 
Department,  would  be  glad  if  Old  Students  of  the  Electrical 
Department  of  Finsbury  Technical  College  would  in  future 
communicate  particulars  of  their  doings,  &c.,  to  Mr.  J.  F. 
Shipley,  35a,  Upton  Road,  Birkenhead,  instead  of  to  himself. 

Mr.  H.  C.  Greenwood,  M.I.E.E.,  chief  electrical  engineer 
to  the  Amritsar  Municipal  Committee,  has  been  called  to 
war  service,  and  is  appointed  Electrical  Garrison  Engineer, 
Lahore  Cantt.,  in  the  Military  Works  Department.,  and  was 
gazetted  on  May  3rd,  1917. 

Messrs.  George  Schultz  &  Co.,  Ltd.,  electrical  insulation 
manufacturers,  &c.,  announce  that  their  managing  director, 
Mr.  Geo.  Schultz  {though  not  at  any  time  a  German  sub- 
ject), has  by  Deed  Poll  changed  his  name  to  George  Leonard 
Scott.  No  change,  however,  has  taken  place  in  the  title  of 
the  company,  which  is  composed  entirely  of  British  subjects. 

Roll  of  Honour. — We  regret  to  see  in  the  list  of  wounded 
officers  the  name  of  Major  B.  Ziani  de  Feeranti,  M.C., 
R.G.A. 

We  regret  to  state  that  Mr.  William  Wilmot,  who  was 
one  of  Messrs.  Falk,  Stadeknann  &  Co.'s  country  representa- 
tives for  15  years,  latterly  covering  more  particularly  the 
Manchester  district,  has  died  after  a  few  day.s'  illness  from 
pneumonia.  He  recently  joined  the  R.N.A.S.,  and  was 
attacked  almost  immediately  with  the  illness  which  caused 
his  death.  His  loss  will  be  keenly  felt  by  his  many  trade 
friends. 

Private  Reginald  Claud  Whewell.  who  was  employed  at 
the  Lancashire  Electric  Power  Co.'s  station  at  Radcliffe,  has 
been  awarded  the  Military  Me'dal  for  keeping  up  communica- 
tions under  shell  fire.  He  was  awarded  the  D.C.M.  in  the 
Battle  of  the  Somme.     He  is  21  years  of  age. 

Corporal  Edgar  Jackson,  West  Riding  Regiment,  who  was 
previouslv  an  electrician  with  Messrs.  R.  F.  Winder,  Leeds, 
has  been  awarded  the  D.C.M.  for  gallantry  displayed  in 
making  raids  on  enemy  trenches  and  bringing  back  prisoners 
early  in  June.  Three  months  ago  he  was  awarded  the  Mili- 
tary Medal. 
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Private  L.  S.  Eoe,  Tyneside  Sixittish,  who  is  in  hospital  at 
Exeter,  wounded,  was  employed  bv  the  Phoonix  Pynamo  Co., 
Ltd.,  Bradford. 

Private  C.  V.  Whitehead  (21),  who  before  joining  the  King's 
Own  Royal  Lancasters  was  serving  bis  apprenticeship  as  an 
electrical  engineer  with  Messrs.  Storey  Bros.,  Ltd.,  White 
Cress  Mills,  Lancaster,  is  reported  to  have  died  of  wounds. 

Company-Sergeant-Major  0.  IjEWis,  Sherwood  Foresters, 
reported  killed,  after  being  missing  since  September  3rd  last, 
was  an  employe  of  Messrs.  Frascr  it  Chalmers,  Erith. 

Private  A.  iS.-iNNiSTBR,  Sherwood  Foresters,  presumed  killed 
aft-er  being  missing  since  October  31st  last,  was  with  Messrs. 
Whiting  &  Taylor,  electricians,  Derby. 

The  Times  reports  that  Second-Lieutenant  Leonard  Solo- 
mon, K.O.S.B.,  who  was  killed  on  April  2.3rd,  aged  32,  was 
educated  partly  at  the  City  and  Guilds  Engineering  College, 
at  South  Kensington.  '  He  was  in  Canada  when  he  joined  the 
Forces,  but  on  medical  grounds  was  discharged.  He  accord- 
ingly underwent  an  operation,  came  to  England,  and  got  a 
commission.     He  was  an  Associate  Member  of  the  I.E.E. 

Mr.  Laurence  A.  Gbipper,  an  official  at  the  Blackburn 
electricity  works,  who  is  now  a  motor-ambulance  driver  in 
the  Friends'  Ambulance  Unit  of  the  British  Red  Cross, 
attached  to  a  division  of  the  French  Army  in  France,  has  had 
conferred  upon  him  the  Croix  de  Gucn-e — the  equivalent  to 
our  D.C.M.  He  is  one  of  five  members  of  the  unit  to  be  thus 
distinguished  for  conspicuous  bravery  in  rendering  audjulance 
service  to  the  wounded  under  heavy  shell  fire,  and  the  pre- 
sentation was  made  by  a  French  General  at  a  parade  and 
march  past  which  was  ordered  as  a  special  honour  to  the 
recipients.  All  the  chief  officers  present  shook  hands  with 
them,  and  the  proceedings  will  be  formally  communicated  to 
the  Commander.s-in-Chief  of  the  Frencli  Army  (General 
Petain)  and  the  English  Army  (General  Sir  Douglas  Haig). 

Captain  G.  S.  Thorne,  R.P.C.  who,  according  to  the 
Timrs,  had  been  mi.ssinn  .since  March  18tb.  died  of  wounds 
on  that  day  after  bringing  his  machine  safely  to  earth.  He 
was  engineer  to  the  Chinese  Government  power  and  lighting 
station  at  Canton. 

Obituary. — .Ald.  J.  Miles. — Aid.  .John  Miles,  J. P.,  the 
"father"  of  the  Bolton  Town  Council,  died  last  week  at 
the  age  of  76  years.  For  over  40  years  he  was  a  member  of 
the  Council,  and  was  Mayor  in  1901-3.  He  was  Chairman 
of  the  Gas  Committee  when  electric  Hghting  was  undertaken, 
and,  in  addition  to  laying  the  foundation-stone  of  the  new 
electricity  works  in  December,  1893,  he  switched  on  the  cur- 
rent at  the  "opening"  in  the  following  October.  For  close 
on  14  years  he  was  ChaiiTnan  of  the  Tramways  Committee, 
and  last  year  was  elected  Chairman  of  the  Municipal  Tram- 
ways Association.  He  was  chairman  of  several  companies, 
including  Meters,  Ltd.,  and  the  Standard  Lamp  Co.,  Ltd. 


CITY     NOTES. 


NEW     COMPANIES     REGISTERED. 

C.     A.     Carpenter,     Ltd.      (147,868).— Private  company. 

Registered  July  3rd.  Capital,  £4,000  in  3,000  10  per  cent,  non-cumulative 
pref.  sh.Tres  of  £1  and  20,000  def.  shares  of  Is.  eacli.  To  talte  over  the 
patent  rights  of  C.  A.  Carpenter  conneH:ted  with  burglar  and  fire  alarms,  and 
lo  t-arrv  on  the  business  of  electrical  and  general  engineers,  &c.  The  sub- 
scribers (each  with  one  pref.  share)  are  :  C.  A.  Carpenter,  38,  Brailsford 
Koad.  S.W.  2,  electrical  engineer:  A.  H.  Freeman,  5,  Holbcrn,  E.C.I,  secre- 
tary. The  first  directors  are  lo  b^  appointed  by  the  subscribers.  Registered 
office ;  "9,   Gresham    Street,    E.G. 

Grove   Engineering  &   Utilities,    Ltd.    (147,860).— Private 

conipanv.  Registered  July  2nd.  Capit.il  £1,500  in  £1  shares.  Ironfounders, 
engineers,  manufacturers  of  agricultural  implements,  electrical  engineers, 
manufacturers  and  dealers  in  aeroplane  parts,  dry-cell  battery  manufacturers, 
chemists,  druggists,  drysalters,  manufacturers  of  and  dealers  in  cases  and 
parts  for  electric  torches,  &c.  The  subscriljers  (each  with  one  share)  are  : 
.\.  .Maber,  29,  Croft  Road, .  Merton.  S.W.  19,  accountant;  Miss  T.  H.  Cole, 
9.  King's  Road,  Wimbledon,  S.W.  19.  The  first  directors  are  A.  Maber  and 
Miss  T.   II.    Cole.     Registerc-d  office:    196,    Merton    High   Street,    Wimbledon. 

Fleetway  Press,  Ltd.  (147,8.33). — Private  company.  Regis- 
tered June  30lh.  Capital,  £10,000  in  4,700  pref.  and  4,700  ord.  shares  of  £1 
each  and  12,000  founders'  shares  of  Is.  each.  Printers,  &c.  Agreement  with 
Electrician  Printing  &  Publishing  Co.,  Ltd.  The  subscribers  (each  with  one 
share)  are  :  A.  Morris,  18,  Richmond  Avenue,  Kingston  Koad,  Merton  Park, 
S.W.,  printer's  manager;  A.  J.  Wilder,  61,  Tradescont  Road,  South  Lambelh 
Ro.'id,  S.W.,  accountant.  The  first  directors  are  to  be  appointed  by  the  sub- 
scribenj.  Remuneration,  as  fi.xed  by  the  company.  Solicitors  :  Uiddle,  Thorne, 
Welslord  &  Gait,  22,  .Aldermanbury,  IvC. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Veritys,  Ltd. — Mortgaj:;e  dated  June  26th,  1917,  to  secure 

£3,&50.  charged  on  frcfhoUi  land,  Arrol  Wnrks  (in  the  occupation  of  Jointless 
Rim,  Ltd.),  canal  basin,  9iC..  at  Asion,  Hirtnrngham.  lioldcr :  G.  H.  Cart- 
land,    Bevcr^  Cottage,    near  Worcester. 

Electrical  Contracts  &  Maintenance  Co.,  Ltd. — Particulars 

ol  £3,000  debentures  created  June  20th.  1917.  filed  pursuant  lo  Section  93  (3) 
of  thn  Companies  (Consolidation)  Act,  1008,  the  -whole  amount  being  now 
issued.  Property  charged  :  The  company's  undertakinfj  and  property,  present 
nnd    future,   including    uncalled    capital.      No  trustees. 

African    Direct   Telegraph   Co.,   Ltd.    (21,895).— Capital, 

f.TOO.fXW  in  £10  shares.  Return  dated  June  fiih,  1917.  23,600  shares  taken 
up:  £236,000  paid.     .Mortgages   and  charges;    Nil. 


Mk.    Godfrey    Is.^acs    presided    at    the 
Marconi  annuiil  meeting  last  week  in   the  absence 

International        ol'  Mr.  Marconi,   who  was  representing  his 
Marine  Uuvenjineiit  on  a   Special   Comnjission    to 

Communication      the  United   Slates.     After  going  over   the 
Co.,  Ltd.  accounts,   Mr.  Isaacs  said   that  in  view  ot 

the  fact  that  their  business  was  still  being 
conducted  under  exceptionally  unfavourable  conditions  the 
ligures  were  satisfactory.  Practically  the  w'hole  of  their  pi-otits 
were  derived  from  ships'  subsidies,  for  there  was  practically 
nothing  doing  at  the  present  moment  in  commercial  or  pri- 
vate telegrams  at  sea.  Normally  they  derived  a  very  sub- 
stantial revenue  from  those  telegrams,  and  when  Peace  condi- 
tions returned  thay  would  no  doubt  see  a  very  substantial 
increa.se  in  receipts  from  this  source.  Not  only  had  the  num- 
ber of  ship  telegraph  stations  been  immen.sely  augmented 
during  the  war,  but  there  had  been  also  a  large  addition  to 
the  coast  stations,  which  would  give  far  greater  facilities  for 
communication  with  the  land  than  obtained  prior  to  the  out- 
break of  hostilities.  They  were  making  very  considerable 
losses  in  consequence  of  the  submarine  warfare,  all  of  which 
they  were  debiting  to  profit  and  los.s  account.  It  wa.s  to  be 
hopt'il  that  those  losses  would  cease,  and  that  they  would  show 
additional  revenue  in  consequence.  They  felt  ju,stified,  having 
regard  to  the  sound  development  of  the  Imsiness,  to  recom- 
mend an  increased  dividend,  which  they  felt  confident  of  being 
able  to  at  lea.st  maintain,  notwithstanding  the  neces.sity  tor 
increasing  the  capital.  Up  to  June  3(lth  this  year  they  had 
already  fitted  595  additional  ships,  making  the  total  number 
of  ships  installed,  after  deducting  losses,  1.855,  which  was  by 
far  the  biggest  rate  of  increase  in  the  history  of  the  company. 
Orders  on  hand  were  very  considerable  indeed,  and  they  would 
be  very  largely  iticreased  in  the  near  future.  For  that  they 
must  make  provision.  After  referring  to  the  additions  made 
to  the  board,  the  chairman  paid  a  tribute  to  the  staff.  To 
June  16th  they  had  3,347  operators  and  stutients.  Of  these, 
to  that  date  .333  had  been  saved  from  vessels  sunk.  45  were 
drowned,  '29  had  been  injured,  one  killed,  and  19  had  been 
taken  prisoners  of  war.  A  number  of  instances  of  splendid 
heroism  were  given  by  the  speaker.  (Jne  man  had  been  tor- 
pedoed three  times  within  three  montlis,  standing  to  his  post 
unflinchingly  on  each  occasion;  they  had  now  given  him  a 
post  on  shores,  because  if  his  nerves  had  Hot  suffered  they 
ought  to  have  done  so. 

The  net  profits  for  the  vear  ended  March, 
General  Electric   1917,  were  ±"2C5,'2'J),   plus  £48,0.53  brought 
Co.,  Ltd.  forward,   making  £313,273.     After   deduct- 

1  ing    debenture    interest    and   normal    and 

special  depreciation  amounting  to  £38, .541,  £274,7,32  is  avail- 
able, and  it  is  appropriated  as  follows: — 6  per  cent,  prefer- 
ence dividend,  £42,000:  employes  and  managing  director's 
bonus,  £18,468:  10  per  cent,  dividend  on  ordinary  shares,  free 
of  tax,  £62,-500;  reserve,  £40,(N)0;  giants  to  wai-  dependants, 
.£11.477;  repayments  of  income-tax  to  preference  .shareholders, 
£10,500;  balance  to  carry  forward  (subject  to  excess  profits 
duty,  if  any),  £89,786.  The  reserve  account  has  been  increased 
by  £100.000  transferred  from  pre-war  suspense  accounts  of 
provision  for  contingencies  which  have  not  ari.scn,  and  with 
the  addition  of  the  above  £40,000,  the  total  amomit  to  the 
credit  of  the  account  will  be  £400,IH«I.  The  (jporations  dur- 
ing the  year  consisted  mainly  in  coiitiiuiing  and  developing 
the  policy  initiated  at  the  outbreak  of  the  war.  The  re.sults 
have  again  been  satisfactory.  The  works  have  all  been  fully 
occupied,  and  almo.st  exclusively  in  the  production  of  mate- 
rial and  electrical  equipment  for  war  purposes,  .so  that  practi- 
cally the  whole  of  the  output  normally  employed  in  the 
supply  of  the  electrical  trade  has  been  diverted  to  meet  such 
purposes  and  for  controlled  establishments.  About  1,700  mem- 
bers of  the  .stafP  and  workpeople  were  now  .serving  wdtk  the 
Colours,  so  that  sub.stitution  and  dilution  of  laboiu-  had  be- 
come more  ii^iperative  than  ever.  Thanks,  however,  to  the 
loyalty  and  united  efforts  on  the  part  of  those  members  of 
the  company's  technical  and  commercial  stall'  whom  the 
authorities  had  allowed  to  remain,  it  had  biM-n  possible  to 
overcome  successfully  most  of  their  difficulties.  The  scarcity 
of  raw  material  and  the  difficulty  in  obtaining  machinery, 
together  with  the  Government  restrictions  placetl  upon  all 
building  operations,  had  not  enabled  the  company  to  proceed 
with  the  preparations  for  the  develojiments  awaiting  the  elec- 
trical industry  after  the  war.  Capital  expenditure  during  the 
year  on  new  works  of  immediate^  importance  had  amount<'d 
approximately  to  £15,000,  and  £ll,fKIO  had  been  expended, 
under  permit  from  the  authorities,  to  advance  the  Kingsway 
liuilding  sufiiciently  to  protect  the  steelwork.  The  sales 
organisation  at  home  and  abroad  had  adapt<>d  it.self  well  to 
prevailing  conditions,  as  was  evidenced  l)y  the  year's  i-esults. 
The  investment  account  of  the  comiiany  bad  again  consider- 
ablv  increased,  with  an  eminently  satisfactory  return.  Nearly 
£31)0.000  had  been  invested  in  the  Osram-Robertson  Lamp 
Works.  Ltd.:  a  further  £-50,000  had  been  require.l'by  the 
Pirelli-General  Cable  Works,  Ltd. ;  and  certain  smaller  sums 
had  been  invested  in  minor  factories  essential  for  the  produc- 
tion of  material  for  the  company's  requirements.  The  Pirelli- 
General  Cable  Works,  in  which  the  company  was  largely 
interesteil,  had    this  year— the  second  year  of  its  existence — 
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shown  satisfactory  results.  All  the  allied  and  subsidiary  com- 
panies continued  to  do  well,  with  the  exception  of  one  or 
two  which  had  been  adversely  affected  by  conditions  of  war. 
During  the  year  Mr.  Fred  S.  Sells  retired  from  the  board. 
.Vnnual   meeting  :   July  17th. 

Wc.  give  below  the  comparable  figures  from  the  reports  for 
the  three  years  ended  March,  191  j,  191(j,  and  1917  :  — 

1915.  1916.  1917. 

Net  tradinjr  profit  and  hicome 

from  investments rtUi4.«77      t  llit>.27.'i      £2G.5,220 

IVpreciiition      and     debenture 

interest        ...      ■ 2(i.S.->.-)  27.2f;0  i»M\ 

Pref.  dividend as.iksi  42.0IMI  .(2,000 

(•;%)       (ii%)'     (6%)- 

Available  baliiuce          llfC.iiSl  Ii;:i.71i;  274,7X2 

.Miinajiinsf    director's    and    eni- 

plovos'  bonus         ;i.!i:il  lL',7iil  18,468 

War  trrants         7.ISL'  Vl.'MVl  11,477 

Ordinarv  dividend         4.S.142  .-id.oiid  62,500 

C10%)  (10%)  (10%) 
( free  of  tax ) 

To  reserve  account        L>(i,ilOO  4o,(loil  40,000 

Balance  carried  forward          ...            .■i(i,701  4S.05:!  89,7S6 

Reserve  fund  total         220,000  2iKl.000  400,000 

*  .\  rt-solution  is  to  be  brout;(it  bt-foro  the  nnnu.nl  meeting  authorising  thi? 
p;iyment  of  a  speci;il  bonus  .nt  Detvmber,  1917,  to  tbe  then  registered  holders 
t»f  preference  siiares.  the  sum  pny.-ible  to  be  equal  in  amount  to  the  total 
ineome-tas  deducted  from  the  dividends  paid  in  respect  of  the  said  shares  on 
D.vember  31st,  1916,  and  June  30th,  1917. 

The  net  profit  for  the  year  ended  March. 
Edmundsons'      1917,    after    providing    for    mortgage    and 
Electricity         debenture    interest    and    redemption,    and 
Corporation,       for  £1,165  additional  income-tax,  amounts 
Ltd.  to    J£l'2,'294,    as  against  £13',259  last  year. 

Adding  £4,625  brought  forward,  the  total 
profit  available  is  £16,918,  out  of  which  £12,000  is  required 
for  dividend  on  the  preference  shares,  and  £4.919  is  to  be 
carried  forward.  We  extract  the  following  figures  from  the 
schedule,  showing  gross  profits  of  subsidiary  and  other  com- 
panies for  the  years  1915  and  1916  :  — 

Gross  profit 
(before  providing  for 

capital  charges  and  Load  connected 

depreciation).  in  kw. 

'                                                    1916.  1915.  1916.  1915. 

Alderley i2,8I3  £3,060  l,13:i  1,092 

Bromley 9.125  11,067  4,499  4,2.54 

Folkestone         ..         ..     17.189  17,0&4  5,212        -        5,064 

Ciuernsey           ..         ..      5,208  5,797  5,004  4,850 

Isle  of  Wight   . .         . .      8,971  10,493  5,493  6,096 

Ilfracombe        . .         . .         502  816  771  741 

Lancashire  Co.           . .     39,839  32,842  22,828  21,634 

Lymington        . .'        . .         949  1,438  741  7.30 

Melton  Mowbray        . .       1,763  2,475  904  SSS 

Newmarket                  ..      1,624  1,970  1,051  1,035 

North  of  Scotland      . .      7,550  7,038  3,503  3,391 

Ramsgate          ..         ..      2,732  3,075  1,499  1,499 

Scarboro' Trams        ..—1,068  —1,722  —  — 

Salisbury           . .         . .      4,885  6.670  1,666  1,545 

Urban  Co 67,713  70,001  33.886  30,:176 

Wvcombe           ..         ..       5,748  6,881  2,621  2,392 

Cromer 1.30  368  620  609 

Dorking 1,932  2,603  988  930 

Frome 2,076  1,405  1,942  1,777 

Hamilton                       ..       4,883  4,528  2.a82  2,799 

Surbiton 2,877  »2,369  1,852  1,726 

£187,441        il90,2:«!  99.095  92,423 

*  Nine  months. 
The  Lancashire  Co.'s  figures  are  included  for  the  first  time.    The  total 
capital  expenditure  increased  during  1916  from  £3,826,409  to  £3,854,931. 

The  report  of  the  Compagnie  du  Cheniin 
The  Paris  de  Fer  Metropolitian  de  Paris  for  1916  first 
Metropolitan  gives  the  customary  detaOs  concerning  the 
Railway.  works  carried  out  by  the  City  of  Paris  on 
the  one  hand,  and  by  the  company  on  the 
cither.  After  mentioning  that  the  terminal  trunk  Opera- 
Palais  Royal  No.  7  line  was  opened  on  July  1st,  the  report 
states  that  the  average  length  of  the  network  was  48J  miles, 
of  which  two  miles  were  worked  by  the  company  for  the 
account  of  the  City.  The  service  and  the  working  of  the 
trains  were  further  improved  in  the  measure  which  w-as  com- 
patible with  the  difficulties  incidental  to  the  maintenance  of 
the  rolhng  sttjck  and  the  necessity  to  spare  it.  At  the  end 
of  1916  the  rolling  stock  comprised  703  motor  cars,  270  first- 
cla.ss  trailers,  and  335  trailers  for  second-class  passengers. 
.\  beginning  was  made  in  1915  in  the  direction  of  providing 
the  doors  of  the  second-class  carriages  with  electro-pneumatic 
pushers,  which  permitted  of  the  doors  being  automatically 
closed  from  a  distance.  This  measure  was  generalised  in  1916, 
and  was  extended  to  the  end  doors  of  the  first-class  Carriages. 
In  addition,  no  seats  had  been  provided  in  a  certain  number 
of  compartments  in  some  of  the  second-class  carriages  for 
the  u.se  of  pas.sengers  with  bulky  parcels. 

The  accounts  show  total  receipts  from  passenger  traffic  and 
sundry  receipts  amounting  t<t  £2.311.000,  the  working  expenses 
having  been  £1,089,000.  The  ratio  of  working  expenses  to 
receipts  was  47.14  per  cent.,  as  compared  with  43.69  per  cent, 
in  1915.  After  deducting  the  share  paid  to  the  City  out  of 
the  gross  revenue  according  to  the  terms  of  the  concession — 
£755.000.  as  contrasted  with  £596,000  in  1915— and  after  meet- 
ing the  interest  charges  on  the  loan  capital  of  £5,000,000.  the 
accounts  show  net  profits  of  £271,000,  which  has  permitted 
of  the  declaration  of  a  dividend  at  the  rate  of  5.6  per  cent. 


on  the  ordinary  share  capital  of  £3,000,000,  leaving  dE56,000 
to  be  carried  forward.  The  report  also  deals  with  the  diffi- 
culties arising  from  the  scircity  anil  ilearness  of  raw  and 
other  materials,  and  states  that  the  cual  liill  alone  increased 
by  £240,000  in  1916  as  compared  with  a  normal  year.  Under 
the  circumstances,  the  directors  had  approached  the  City  of 
Paris,  whoso  share  in  the  profits  had  largely  increased,  with 
a  view  to  securing  a  revision  of  the  conce.ssion  contract,  so 
that  one  of  the  parties  should  not  have  to  incur  all  the  risks 
ami  the  other  obtain  larger  profits  due  to  unforeseen  circum- 
stances. At  the  same  time  permission  is  being  sought  to  raise 
fir.st-class  fares,  so  as  to  defray  the  cost  of  war  increases 
already  granted  to  the  company's  servants. 

The  Socicti  Paul  Girod,  of  Neucnburg, 

Swiss  earned  gross  profits  of  £418,0(X)  in  1916,  as 

CompuDies.      compared    with    £143,000  in   the    previous 

year,   the  net  profits  being  £281,000   and 

£57,(XX)  in  the  two  years  respectively.     It  is  proposed  to  pay 

a  dividend  of  10  per  cent.,  as  against  8  per  cent,  in  1915.    The 

iiiiji(iariy  is  to  be  amalgamated   with   the  Aciferies  Girod,  of 

I'gine,  I'^iance,  by  means  of  an  interchange  of  shares. 

The  Motor  A.O.  fur  Angcwandte  Elekirir.Uat,  of  Baden, 
which  owns  electricity  supply  works,  and  is  .interested  in 
others,  reports  that  the  demand  ex|X!rienc^ed  by  these  works 
in  1916  was  exceptionally  active,  although  it  was  impossible 
to  raise  prices  in  proportion  to  the  growth  in  the  cost  of 
production.  It  was  to  be  assumed  that  constructional  work 
in  regard  to  new  undertakings  would  be  brisk  after  the  war, 
especially  in  those  countries  which  were  largely  dependent 
upon  imports  of  coal,  and  which  would  develop  their  water 
power  resources.  The  accounts  show  net  profits  of  £90,000, 
as  compared  with  £89,000  in  1915,  and  a  dividend  at  the  rate 
of  7  i>er  cent,  is  proposed  on  the  ordinary  share  capital  of 
£1,200,000,  being  the  same  as  in  each  of  the  four  preceding 
years. 

The  Societe  Franco-Suissc  pour  I'Induatrie  Electrique,  of 
Geneva,  which  ia  an  investment  company,  reports  that  no 
occasion  arose  in  1916  for  embarking  upon  new  business,  but 
various  subsidiary  companies  experienced  considerable  develop- 
ment in  which  the  company  participated  within  the  limits 
of  its  funds.  The  losses  on  the  rate  of  exchange,  which  was 
again  seriously  felt,  had  been  equaUised  by  the  higher  quota- 
tions which  prevailed  for  a  number  of  securities  as  contrasted 
with  1915.  The  receipts  from  interest,  dividends,  and  other 
investments  reached  £75,000,  as  against  £74,000  in  the  pre- 
vious year.  After  defraying  general  expenses  and  meeting 
interest  on  the  loan  capital  of  £879,000,  the  accounts  show 
net  profits,  including  £4,000  transferred  from  the  special 
reserve  fund,  amounting  to  £44,000,  as  compared  with  £11,000 
in  1915.  It  is  intended  to  pay  a  dividend  of  4  per  cent,  on 
the  sh.ire  capital  of  £1,000,000,  this  contrasting  with  no  dis- 
tribution in  1915  and  1914,  and  5J  per  cent,  in  1913. 


Electric    &    General    Investment    Co.,    Ltd. — Mr.    J.    B. 

Br.aithw.4ite,  presiding  at  the  annual  meeting  of  the  company 
last  week,  said,  according  to  the  Times,  that  since  the  out- 
break of  the  war  the  ordinary  financial  business  out  of  which 
the  company  usually  made  its  living  had  been  almost  non- 
existent. They  had  therefore  simply  to  conserve  their  re- 
■  sources  and  quietly  a^vait  the  return  of  peaee.  Instead  of 
paying  a  dividend,  the  board  considered  it  better  to  strengthen 
the  company's  financial  resources. 

Chile    Telephone    Co.,    Ltd. — During  the  year   ended   at 

March,  1917,  the  subscribers  increased  by  936  to  14,243.  The 
total  length  of  lines  in  operation  increased  bv  1,379  miles. 
The  gross  revenue  advanced  by  £30,209  to  £152,182,  and  the 
total  expenditure  (exclusive  of  income-tax)  by  £26,674  to 
£92,597.  The  net  revenue  was  £.59,584,  an  improvement  of 
£3,535.  Dividend  already  paid_  3s.  per  share,  free  of  tax;  a 
final  dividend  of  5s.  per  share  is  now  recommended ;  £16,386 
is  put  to  reserve,  and  £2,000  to  reserve  against  loss  on  invest- 
ments,  carrying  forward  £5,202. 

Havana  Electric  Railway.  Light  &  Power  Co. — The  ac- 
counts for  1916  show  a  net  profit  of  $2,421,291,  as  compared 
with  $2,236,257.  and  an  available  sum,  including  $1,709,956 
brought  forward,  of  $4,131, Si8,  out  of  which  dividends  amount- 
ing to  6  per  cent,  on  the  common  shares  have  been  paid,  as 
compared  with  5J  per  cent,  for  the  previous  year,  and  after 
transferring  $75,000  to  reserve  for  depreciation,  anti  $123,083 
to  reserve  for  bad  and  doubtful  debts  and  other  adjustments, 
$2,024,501  remained  to  be  carried  forward. — Financial  Times. 

Dublin  United  Tramways  (1896),  Ltd.— Interim  dividend, 
4  per  cent,  per  annum  (4s.  per  share),  less  tax,  on  ordinary 
shares. 

Sao  Paulo  Tramway.  Light  &  Power  Co.,  Ltd. — Dividend 

of  2i  per  cent,  on  the  issued  common  stock. 

Direct  United  States  Cable  Co.,  Ltd.— Interim  dividend, 
2s..  per  share,  less  tax,  for  the  quarter  ended  June. 

Eraser  &  Chalmers,  Ltd. — Interim  dividend  of  7J  per 
cent,  on  the  preference  shares,  less  tax. 
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Winnipeg  Electric  Railway  Co. — There  is  a  decrease  of 
$35,742  in  net  income,  and  no  dividend  is  recommended  for 
1916. 

Dublin  United  (Electric)  Tramways,  Ltd. — Interim  divi- 
dends, 6  per  cent.  i)er  anmiiu,  less  income-tax,  on  the  prefer- 
ence shares,  and  4  per  cent,  per  annum,  less  income-tax,  on 
the  ordinary  shares. 


rubber  shares,  there  was  a  fall  upon  the  refusal  of  the  Chan- 
cellor of  the  Exchequer  to  modify  the  incidence  of  the  excess 
profits  duty,  though  .subsequently  the  list  rallied  upon  a  re- 
reading of  the  speech  and  appreciation  of  the  fact  that  the 
Chancellor  did  not  entirely  close  the  door  upon  soiuc  possi- 
bility of  relief  being  afforded.  The  base-metal  list  is  steajdy, 
the  strength  of  the  commodities  helping  to  keep  prices  good. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 

Aerhl,  rather  than  financial,  interest  has  been  a  feature  in 
Stock  Exchange  markets  this  week,  although  it  is  surprising 
how  very  quickly  Loudon  settles  down  to  its  accustomed 
grooves  as  soon  as  immediate  danger  is  past.  Brisk  business 
has  been  dune  in  aircraft  policies — brisker  than  that,  in  fact, 
which  has  characterised  the  market  in  stock  and  shares.  At 
the  same  time,  the  strength  of  the  latter  is  extremely  well 
iiuiiutained ;  and  the  way  in  which  the  prices  of  Consols,  the 
War  Loan,  and  other  gilt-edged  securities  keep  up  constitutes 
something  of  a  standing  marvel  to  those  who  preach  a  forth- 
coming War  Loan  and,  as  a  sequel,  further  depreciation  of 
values. 

Home  Eail  way  .stocks  continue  to  make  aii  extremely  good 
showing;  and  there  has  been  a  little  more  inquiry  for  some 
of  the  home  electrical  shares.  Amongst  telegraphs.  West 
Coast  of  America  shares  are  once  again  better;  while  in  the 
group  of  cable  manufacturing  concerns,  the  scarcity  of  shares 
remains  the  outstanding  feature. 

The  Home  Railway  market  is  one  of  the  best  in  the  House. 
At  first,  the  demand  centred  upon  the  stocks  of  the  trade 
Mnes,  but  the  improvement  quickly  spread  to  others,  and  the 
Undergi-ounds  were  included  in  the  all-round  firmness.  Under- 
ground income  bonds  have  risen  to  83J,  Metropolitans  to  24J, 
and  Districts  to  16i.  The  near  approach  of  the  half-yearly 
dividend  payments  is  held  responsible  for  the  renewed  atten- 
tion that  has  caused  the  rises  in  prices.  Holders  of  the  stocks 
naturally  do  not  want  to  sell  at  this  particular  season  of  the 
year,  so  that  it  takes  very  little  demand  to  produce  an  effect 
which  in  reaUty  is  exaggerated. 

West  India  and  Panama  shares  have  risen  to  28s.  9d.,  and, 
amongst  the  heavier  cable  stocks.  Eastern  ordinary  is  good 
at  140J.  The  rest  of  the  list  is  distinctly  strong.  Attention 
is  being  called  in  the  market  to  the  shares  of  the  Marconi 
Marine  Co.  as  being  cheap  and  holding  possibilities  of  early 
improvement.  Maybe  the  prophets  will  turn  out  right,  be- 
cause the  present  price  of  47s.  6d.  includes  the  dividend  re- 
cently declared,  and,  judging  from  the  statements  made  at  the 
meeting  at  the  end  of  last  week,  the  Marine  Co.  is  doing 
extremely  well.  In  the  shares  of  the  parent  undertaking 
there  is  little  going  on,  and  apparently  the  recent  operators 
intend  to  see  what  the  Government  is  really  going  to  do  before 
they — the  buyers — venture   further  into  the  market. 

Oriental  Telephones  are  i  up  at  2J,  which  seems  a  remark- 
ably high  price,  considering  the  extremely  trifling  yield 
afforded  at  that  level.  The  company's  last  report  was  a  good 
one,  and  showed  that  amounts  equal  to'  about  20  per  cent. 
had  been  placed  to  various  reserves,  so 'obviously  anticipation 
is  looking  for  an  increase  in  the  next  dividend.  Still,  the 
probable  advance  is  certainly  discounted  in  the  present  figure. 
Of  the  manufacturing  shares,  Callenders  are  5s.  better  at  13i, 
and  Henleys  are  10s.  up  at  16.  lioth  of  them  being  difficult 
to  get  hold  of.     Castner-Kellners  eased  off  to  3  5/16. 

There  is  not  much  doing  among.st  home  electricity  shaves. 
The  feature  continues  to  be  the  strength  of  uthe  London 
varieties.  Cities  at  12i  and  Counties  at  lOJ  are  both  ha)f-a- 
crown  higher  on  the  week,  and  Counties  changed  hands 
within  the  last  day  or  two  as  high  as  101.  South  Metropolitan 
preference  drooped  to  their  par  price  of  ^1,  the  return  being, 
therefore,  7  per  cent,  on  the  money.  Having  regard  to  the 
appetite  which  has  .^T^rung  up  just  lately  for  sound  prefer- 
ence shares  in  the  industrial  market,  South  Metropolitan  pre- 
ference do  not  look  dear. 

The  General  Electric  Co.  aroused  considerable  interest  with 
its  dividend  announcernent  at  the  rate  of  10  per  cent,  on  the 
ordinary  shares,  free  of  tax,  at  the  same  time  recommending 
the  repayment  to  the  preference  shareholders  of  the  income- 
tax  for  two  half-years.  The  question  immediately  arose  as  to 
whether  this  latter  action  was  not  vltrn  vires,  but  it  was 
taken  for  granted 'that  the  directors  were  fully  armed  with  the 
neces.'Miry  powers  to  carry  out  the  recommendation— other- 
wise they  would  hardly  have  made  it. 

The  company's  gross  profit  for  the  vear  ended  Maj-ch  31st 
la.st  came  to  £26.5,220,  an  increase  of  nearly  .-£70.000  over  that 
of  the  previous  twelvemonth.  T)ie  reserve  fund  is  strength- 
ened by  £100.000,  making  it  £400.000  altogether:  and  £a9,S76 
goes  forward,  against  £48,000  brought  into  the  accounts. 
Upon  this,  the  price  of  the  ordinary  shares  rose  t-o  16  and  the 
preference  to  10,  thejse  prices  being  somewhat  nominal,  inas- 
much aa  there  are  very  few  shares  to  he  obtained.  The 
preference  bonus  is  a  substantial" one,  but  the  directors  an- 
nounce that  it  is  in  respect  of  one  year  only. 

Armanient  shares  keep  good,  though  some  irregnlarity  has 
developed  in  the  iron  and  steel  group  as  a  whole.    Amonggt 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
HoMB  Elsotbioity  Coupanibs. 

Dividend  Prioe 

, " »  JiLl¥  10,    Rise  or  fall 

1916.     1916,  1917.         this  week. 

Brompton  Ordinary        ....       10          9     -  6J  — 

Charing  Cross  Ordinary           ..66  BJ  — 

do.       do.         do.      4iFref..        ii        H  Bt  — 

Chelsea       1         8  QJ  — 

City  of  London 8          8  12|  +J 

do.       do.    6  per  cent.  Pref,       6         6  10  — 

County  of  London          ....       7         7  lOJ  +  J 

do.          6  per  cent.  Pref.        6          6  10  — 

Kensington  Ordinary     ....        7        10  BJ  — 

London  Electric 3         8  I  — 

do.         do.   6  per  cent.  Pref.        6          4  3%  — 

Metropolitan         8          U  2$  — 

do.             H  per  cent.  Pref.        4i        4%  Bxd  — 

Bt.  James'  and  Pill  MaU          ..88  6i  — 

South  London       6          5  2§  — 

South  Metropolitan  Pref.         ..        7          7  20/-  -1/- 

Westminster  Ordinary  ....        7          7  6J  — 

TeLBQBAPHS  AMD  TSLEPHqNES. 

Anglo-Am.  Tel.  Pref 6         6       ■  98  — 

do.            Det.       ..        ..      83/6      li  a2|  — 

Chile  Telephone 8         8  7  — 

CubaSub.  Ord 6         6  Si  — 

Eastern  Extension          . .        . .        8         8  13|  — 

Eastern  Tel.  Ord.            ..         ..        8          8  14  i  -H 

Globe  Tel.  and  T.  Ord 7          7  I2J  — 

do.               Pref.            ..6          6  lOi  —    - 

Great  Northern  Tel 22        24  86  — 

Indo-European 19        13  51  — 

Marconi       10        10  SJ  —  i',, 

New  York  Tel.  4J           ....        44        4J  99  — 

Oriental  Telephone  Ord.         . .      10        10  2|  ■^  i 

United  R.  Plate  Tel 8          8  6i  — 

West  India  and  Pan 6d.    6d.  1/^  +  ^ 

Western  Telegraph        ....        8         8  14  — 

HouE  Rails, 

Central  London,  Ord.  Assented        4         4  60}  — 

Metropolitan         1          I  241  -I-  4 

do.         District       ..         ..      Nil      Nil  16i  +  J 

Underground  Electric  Ordinary     Nil      Nil  1|  — 

do.               do.     "A"     ..      NU      Nil  6/9  — 

dOi              do.     Income         6         6  83.^  +  1 

Foreign  Tbaub,  Ac, 
Dividend 

1916.     1916. 

Adelaide  Sup.  6  per  cent.  Pref,        6         6  5  — 

Anglo-Arg.  Trams,  First  Pref.           64        64  2^3  — 

do.                2nd  Pref.  . .        64      —  24  — 

do.               5  Deb.      ..6         6  684  — 

Brazil  Tractions 4         4  48  —  4 

Bombay  Electric  Pref 6          6  10  — 

British  Columbia  Elec.  Rly.  Pfce.    6          6  574  — 

do.              do.            Preferred  Nil    Nil  894  — 

do.              do.            Deferred  Nil    Nil  274  — 

do.              do.            Deb.          4t         t+  574  — 

Mexico  Trams  5  per  cent.  Bonds     Nil    Nil  37  — 

do.            6  per  cent.  Bonds      Nil     Nil  ■    80                   — 

Mexican  Light  Common          . .        Nil    Nil  144  — 

do.             Pref Nil    NU  234  — 

do,            1st  Bonds        ..        Nil    Nil  394  — 

MAMCTAOTDaniU  COUPAMIKH, 

Babcock  &  Wilcox         ..        ..       15        16  3  — 

British  Aluminium  Ord.          ..         7        10  28/9  — 

British  Insulated  Ord I74      20  12J                 — 

British  Westingbouse  Pref.     . .         74        74  2|  — 

Callenders 20       20  I34                -I-  J 

do.        6  Pref 6          6  4i                   +   ^ 

Castner-Kellner 22  ^     22  Sil,  — 

Edison  Swan,  £3  paid  . .         . .       —        —  16/3  — 

do.       do.     fully  paid      . .      —       —  11   .  — 

do.        do.  4  percent.  Deb,         4          4  704  ~ 

Electric  Construction    ....        74        74  JS  — 

Gen.  Eleo.  Pref 6         6  10  — 

do.        Ord 10       10  16                 — 

Henley      26       26  16  — 

do.      44  Pref 4i       44  4                 — 

India-Rnbber       10       10  124                — 

Telegraph  Con 20       SO  B7l                — 

'Dividends  paid  tree  of  iDoome.tax. 


Yield 

P.O. 

£6  18  6 
7  2  10 
6  18 
e  4 
6  12 
6  0 
6  10 
6  0 
6  11 

Nil 
6    6 

6  0 

7  10 

6  3 

7  6 
7  0 
6  1 


6    a 

6  16 

6  14 

6  17 
•6  16 
•6  14 
•6     9  10 


6  17 

0  13 
B  7 
8  1 
4  11 
3  12 

•6  18 

1  14  9 
•6  14    4 


6    8    0 

4    2    6 

Nil 

Nil 

Nil 
•6  19    9 


6  0    0 

7  18    6 

7  B    0 

6  0    0 

8  13  10 
Nil 
Nil 

7  H    6 
Nil 
Nil 
NU 
Nil 


5  0 

6  19 


7  15    0 


6 

7  8  2 

5  17  8 

6  10  2 
Nil 
Nil 

6  IB  6 

8  0  0 
6    0  0 

6  6  0 

7  IB  8 
5  12  6 

•8    6  0 

•6    8  3 


ELECTRIC     TRAMWAY     AND     RAILWAY 
TRAFFIC     RETURNS. 


Month  ,    Receipts  tor 

"f, 

Roula 

Loodity. 

ended              the 

0  £ 

Total  to  data, 

miles 

• 

Uwks.) 

montb. 

&i 

open, 

"5 

e 

* 

M 

1 

Bristol  (Trams)     . . 

June  2il  '  23,818 

-t- 8,807 

26 

368,804 

■H3,H68 

80'6 

., 

Cork 

„    28  ^    2,684 

1-    882 

36 

18,108 

+      692 

y-m 

Dublin 

„     29      29,859 

-h2,64n 

26 

168,976 

fl9„599 

64-36 

Hastings 

„    21        5,452 

-f  1,421 

as 

36,606 

4-  4,289 

19-8 

Lancashire  United 

„    27  ,  10.7111 

■1-8,286 

26 

68,C7S 

4-  8,934 

43 

LlandudnoCol.Bay 

.,     29        1,519 

-    236 

m 

7,346 

-      618 

6-6 

Anglo- Argentine   .. 

JhIv    1    104,470 

•H3,668 

26 

1,887,069 

•fll,000 

Auckland     .. 

June    1     21,742 

¥    690 

4H 

268,101 

4-  fi,M8 

36 -SO 

Calcutta 

,.    80 

17,511 

f      91 

-^    1,257 

. 

Kaleoorlio,  W.A.  .. 

Marc-h 

2,772 

f    298 

13 

7,896 

-f       488 

20.5 

Madras 

June  80 

4,809 

■I-    840 

26 

27,227 

+  2,6.38 

Montevideo 

June 

27,468 

-1-8,168 

85 

242,790 

4-  1,738 

Doblin-Laoan  Rly, 

Jnnel6 

806 

+    146 

24 

8,404 

4-      896 

1 

•  • 

Vol. 
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ELECTRICAL     WORK     IN     THE     TROPICS. 


[CO.MJIUXU'ATEI).] 


'I'liE  white  man  in  the  Trupii'S  very  si'Uloni  tines  any  nianuiil 
work.  It  is  true  that,  owin;,'  to  the  advances  of  nieilieal 
and  eiiirineerinj;  science,  life  in  such  retrions  is  niucli  more 
healthy  for  the  European  tluin  it  used  to  lie.  Where  the 
■^un's  rays  are  vortical,  however,  the  manual  labour  of  the 
world  is.  and  should  be,  done  by  the  native.  The  Knropean 
adjusts  himself  to  new  conditions,  and,  whether  it  is  becanse 
he  finds  the  climatic  conditions  enervating,  or  whether  it  is 
that   he   wishes  to  maintain  the  white  man's   prestijie.  the 

t      fact  remains  that   he  seldom,  if  ever,  does  manual  work   in 

'       the  Tropics. 

Unfortunately,  the  climatic  conditions  of  that  belt  of  the 
earth's  surface  whicii  lies  near  to  the  Kcpiator  are  especially 
liad  for  all  electrical  apparatus.  The  atmosphere  is  usually 
saturated  with  nioisttu'c.  The  degree  of  humidity  is  almost 
unbelLevable.  Often  the  walls  inside  the  buildings  have 
water  running  down  them,  and  it  is,  of  course,  (|uite  im- 
possible to  have  wall  papers  for  decorating  the  inti'rior  of 
liouses.  In  many  parts  of  the  Tropics  granite  is  fonud, 
and,^great  masses  of  rock  or  stone  act  as  condensers.  Thc\' 
cool  at  night,  and  in  the  early  morning,  when  the  sun  heats 
the  air,  the  atmosphere  deposits  its  moisture  when  it  is 
brought  against  the  comparatively  cool  surface  of  the  stone. 
This  humidity  affects  clothing  ;  a  pair  of  boots  which  look 
normal  at  sundown  will  grow '  a  peculiar  greenish-blue 
covering  liefore  sunrise. 

From  these  few  remarks  it  will  be  seen  that  the  electi'ical 

.  engineer  in  the  Tropics  has  much  to  try  him.  Nothing 
could  be  worse  for  insulation  than  such  a  climate.  Nothing 
is  worse  for  the  nerves  than  the  joint  effect  of  climate  and 
native  indolence.  For  the  races  which  inhabit  the  equa- 
torial regions  are  most  exasperating,  when  they  are  employed 
in  industrial  work.  Nature  has  so  richly  endowed  man- 
kind in  the  Tropics  that,  until  the  restless  energy  of 
the  white  man  songht  to  reduce  chaos  to  order,  the 
inhabitants  had  no  incentive  to  work.  The  fecundity  of 
the  animal  and  vegetable  world  is  so  great  that  food  is 
obtainable  with  but  little  exertion,  while  there  is  no  need 
to  provide  clothing. 

•  The  JVeir  Cum/t/iotis., — The  earth  is  changing  rapidly, 
and  the  native  of  the  Tropics  is  being  lifted  up  out  of  his 
state  of  indolence  and  savagery  by  the  new  civilisation. 
The  world  is  so  small,  that  the  fighting  on  the  battle  fields 
of  Europe  will  determine  the  methods  by  which  the 
economic  development  of  the  Tropics  will  take  place.  The 
German  method  of  dealing  with  natives  was  brutal.  It  is 
not  racial  conceit  to  state  that  no  nation  has  more  success- 
fully developed  tropical  regions  than  the  British.  The 
secret  of  our  success  has  been  honest  administration  and  the 
stimulus  of  great  rewards  to  all  men  who  would  show 
enterprise.  An  example  of  what  is  possible  for  any  man  to 
do,  irrespective  of  colour,  is  furnished  by  the  case  of  the 
lat*  Mr.  Loke  Yeow.  C.M.G.  The  Chinese  who  became 
a  British  subject,  and  died  a  sterling  millionaire,  left  his 
native  village,  near  Canton,  in  China,  a  penniless  coolie. 
He  went  South  to  the  tropical  regions  of  the  Malay  States, 
and,  by  dint  of  industry  and  the  opportunities  given  to  him 
by  a  generous  system  of  govenunent,  he  amassed  a  fortune. 
Machinery  is  needed  in  the  Tropics,  and  as  cultivation 
of  the  agricultural  products  is  intensified  and  the  mines  are 
developed,  more  and  more  electrical  apparatus  will  be  needed. 
Efforts  are  being  made  to  train  the  young  generation  of 
natives,  and  technical  education  will  certainly  stimulate  a 
demand  for  machinery.  But  the  technical  education  should 
be  for  the  non-commissioned  officers ;  Europeans  will 
always  direct  and  take  the  initiative.  It  is  folly  to  expa-t 
the  native  of,  say,  Java,  to  become  suddenly  intelligent 
enough  to  become  a  captain  of  industry.  Such  human 
material  has  its  limitations,  and  that  fctct  must  be  recognised. 
The  Technical  Dilficidfies. — There  are  all  sorts  of  engin- 
eering problems  to  be  solved  in  the  Tropics  which  never 
occur  in  temperate  climates.  There  should  be  some  induce- 
ment offered  to  electrical  engineers  in  such  regions  to  place 
on  record  their  experiences.  Take  the  simple  case  of 
storage  batteries.     The  humidity  of  the  atmosphere  affects 


them,  and  there  are  other  diHicuUie.s.  It  may  be  tiiat  some 
special  design  of  battery  is  necessary.  It  may  l>e  that  most 
of  the  troubles  one  hears  aliout  are  almost  entirely  due  to 
neglect  and  ignorance.  (If  the  white  man  is  inexperienced, 
the  native  will  certainly  encourage  neglect.)  It  may  lie 
that  tcmpcratm'c  conditions  affect  the  plates.  It  may  Ik; 
that  all  would  be  well  if  ])ure  water  were  used.  Whatever 
the  reasons,  the  fact  remains  that  storage  batteries  have  a 
bad  reputation  in  the  Tropics.  Let  us  obtain  some  definite 
datit  as  to  their  life  and  actual  working  behaviour  in  such 
a  climate.  The  writer  has  not  had  sufficient  experience  to 
offer  anything  except  suggestions.  It  does  seeni  to  Ik; 
either  a  fiWjt,  or  a  suiK'rstitiou,  that  storage  batteries 
shoidd  be  worked  at  below  their  rated  capacities  when  they 
are  used  in  the  Tropics.  If  il  is  a  fad,  pri'liaps  there  is  a 
known  reason. 

The  white  people  near  tlie  E(|Uatnr  deniaml  the  new  con- 
ditions of  life.  They  expect  electric  light  and  the  piriceless 
boon  of  the  electric  fan.  They  will  demand  electric  motors 
for  ice  plants  in  the  near  future.  Telephones,  and  even 
electrically  driven  carpet-sweepers,  are  among  the  first 
iiKjuiries  of  the  bride  out  from  home.  The  market  for  one 
type  of  electrical  apparatus,  the  fan,  must  be  enormous  ; 
the  demand  must  run  almost  into  millions  per  annum,  and 
the  demand  increases  each  year. 

The  problem  which  awaits  the  Allied  nations  as  soon  as 
peace  is  concluded  is  the  systeiuatic  exploitation  of  the  va,st 
resources  which  Nature  has  placed  in  the  Tropics.  In  that 
great  work  of  reducing  chaos  to  order  the  electrical  engineer  ^ 
will  play  a  prominent  part.  Those  who  have  had  exjx;- 
rience  in  the  Tropics  .should  be  encouraged  to  place  on 
record  the  methods  by  which  they  have  overcome  the  many 
difficulties  which  beset  them. 


ELECTRIC  STEEL  FURNACES. 

With  Special  Referen'ce  to  the  Greaves-Etchells  Type, 


By  E.  KILBURN  SCOTT,  A.M.Inst.C.E.,  M.I.E.E. 


Since  the  war,  one  of  the  most  striking  developments  of  the 
steel  industry  of  Great  Britain  has  been  the  rapid  increase 
in  number  of  electric  steel  furnaces;  so  successful  have  they 
been  that  the  prejudice  against  this  type  of  furnace  is  rapidly 
disappearing,  and  the  change  will  probably  rank  as  the  most 
radical  one  since  the  time  of  Bessemer. 

.\mongst  factors  which  have  helped  to  bring  the  electric 
furnace  into  favour  are  the  war  demand  tor  special  tool  steel 
for  tools,  dies,  gauges,  &e. ;  the  demand  for  chrome  and  other 
special  alloy  steels  for  auxraft  tubing,  rustless  steel,  &c. ;  the 
difficulty  in  obtaining  Swedish  iron,  which,  besides  being 
scarce,  is  extremely  expensive;  the  difficulty  in  obtaining 
skilled  labour  to  work  the  crucible  steel  process;  the  necessity 
of  profitably  using  turnings,  milUngs,  ends  of  tubes,  bars,  and 
other  scrap  steel ;  and  the  ease  with  which  high-class  steel 
can  be  made  from  second-grade  materials  in  electric  furnaces. 

Certain  electric  supply  authorities,  as,  for  example,  those 
at  Sheffield,  Newcastle,  Eotherham,  and  Luton,  have  done 
much  to  encourage  electric  furnace  loads  by  reducing  charges 
for  energy,  and  by  moderating  the  requirements,  as  regards 
power  factor,  the  unbalancing  of  phases,  &c.  The  foresight 
of  the  city  electrical  engineer  at  Sheffield  is  especially  com- 
mendable in  preparing  for  an  electric  furnace  load. 

For  the  manufacture  of  high  quality  steel  castings  the  elec- 
tric furnace  is  ideal.  The  superiority  of  electric  steel  castings 
over  those  made  by  any  other  process  has  been  conclusively 
proved  by  the  extremely  severe  conditions  to  which  these 
castings  have  been  subjected  imder  specialised  war  conditions. 
The  castings  produced  can  be  finished  off  dead  mild, 
and  a  1-in.  square  bar  can  be  bent  double  as  cast,  no  expen- 
sive'anneahng  operations  being  necessary.  The  carbon  con- 
tents usually  vary  between  .2  per  cent,  and  .25  per  cent., 
while  the  sulphur  and  phosphorus  are  each  reduced  below 
.015  per  cent.,  and  manganese  and  sihcon  are  adjusted  to  suit 
the  work. 

The  tensfle  properties  of  ordinary  electric  cast  steel  are  :  — 

Maximum  tensile  strength      35  tons  per  sq.  in. 

Yield  point  25  tons  per  sq.  in. 

Reduction  of  area,  .50  per  cent.    Elongation,  30  per  cent. 

The  maximum  tensile  stress  can  be  readily  increased  to 
even  100  tons  per  sq.  in.  by  the  introduction  of  special  ele- 
ments, such  as  nickel,   chromium,   and  vanadium. 

Many  works  that  sell  their  steel  swarf  and  .scrap,  cast-iron 
borings,  &c.,  at  very  nominal  prices,  and  purchase  all  their 
steel  castings,  could  very  profitably  install  an  electric  furnace 
and  make  their  own  castings  from  the  scrap.  The  charge 
can  be  made  up  entirely  of  scrap  and  turnings;  no  expensive 
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raw  materials  are  necessary.  The  melting  loss  is  almost  negli- 
gible, while  in  other  processes  it  is  from  7  per  cent,  to  15 
per  cent. 

Steel  from  the  electric  furnace  is  finished  off  under  a 
reducing  atmosphere  of  carbonic  oxide  and  a  slag  out  of  which 
the  metallic  oxides  have  been  reduced,  and  is  singularly  free 
from  blowholes  when  properly  cast.  This  is  due  to  the  elimi- 
nation of  the  gases  that  molten  steel  usually  holds  in  solution, 
and  the  ease  with  which  the  .steel  can  be  poured  into  srnall 
and  intricate  moulds,  flowing  smoothly  like  milk,  and  setting 
perfectly  quietly,  is  largely  due  to  its  purity. 

For  small,  light  castings  furnaces  of  not  more  than  30  cwt. 
are  recommended;  steel  of  such  low  carbon  content  has  a 
high  melting  point,  and  must  be  cast  at  a  very  high  tem- 
perature, and  though  the  temperature  is  easily  obtainable 
in  the  furnace,  difficulties  occur  in  handling  large  quantities 
of  such  hot  metal  in  ladles  if  a  large  number  of  castings 
are  to  be  made.  For  small,  mild  steel  castings — many  of 
which  have  proved  a  better  substitute  for  malleable  iron  cast- 
ings— smaller  furnaces  are  recommended,  and  several  firms 
have  installed  furnaces  of  10  cwt.  capacity  to  melt  steel  for 
small  engine  parts  of  motor  cycles  and  motor  cars  instead  of 
using  stampings. 

Where  large  quantities  of  good  quality  steel  are  required 
"  The^lot  Metal  Process,"  as  it  is  called,  combines  cheapness 
and  quality.  It  has  been  adopted  extensively  in  the  United 
States.  The  metal  is  first  heated  in 
open-hearth  furnace  of  large  capacity. 


a   basic  lined,  tilting, 
and  is  then  run  into 


SECTIO.N     THltOUGH     SIX-TON    GrEAVES-EtCHELLS    FDRNACE, 

SHOWING  Circulation  of  Metal. 

a  number  of  electric  furnaces  for  final  refining  and  addition 
of  alloys.  The  process  is  continuous,  and  as  the  energy  for 
the  first  melting  of  the  steel  is  obtained  direct  from  fuel,  the 
amount  of  electrical  energy  is  only  that  required  to  maintain 
the  temperature  during  refining  and  the  assimilating  of  the 
alloys.    Steel  so  produced  commands  high  prices. 

Electric  furnaces  are  used  for  the  melting  of  ferro  alloys 
for  open-hearth  and  Bessemer  plants,  as  it  is  found  much 
more  economical  to  make  alloy  additions  in  the  molten  form. 
The  electric  furnace  is  ideal  for  this. 

Types  of  Furnaces. 

.\s  the  earlier  furnaces  were  for  small  outputs,  single-phase 
alternating  current  was  used,  and  to  obtain  a  balance  on  a 
jxjlyphase  supply  several  furnaces  had  to  be  worked  together. 

Polyphase  furnaces  are  better  than  single-phase  furnaces, 
because  for  a  given  output  of  steel  one  such  furnace  is 
cheaper,  takes  up  less  room,  and  requires  less  attention  than 
several  single-phase  furnaces.  With  single  phase,  if  one  arc 
fails  the  circuit  is  broken,  and  the  load  falls  to  zero.  Tliis 
is  liable  to  happen  during  the  melting-down  period,  when  the 
pieces  of  scrap  metal  change  position  under  the  electrodes. 

Some  arc  furnaces  have  all  the  electrodes  above  the  bath 
of  metal,  one  of  this  class  being  the  Heroult.  As  arranged 
for  three-phase  supply  it  has  three  vertical  electrodes  through 
the  roof,  and  the  arcs  are  between  each  electrode  and  the 
bath,  so  that  the  molten  metal  forms  part  of  the  electrical 
circuit.  Two  furnaces,  namely  the  Girod  and  the  Stiydcr, 
employ  water-cooled  steel  studs,  which  pass  right  through 
the  bottom  or  hearth.  .\s  the  ends  of  the  studs  project  into 
the  metal  of  the  charge  they  bum  away,  and  have  to  be 
renewed  at  intervals.  This  form  is  also  not  good  practice, 
because  of  the  danger  of  the  metal  finding  its  way.  through 
the  hearth,  and  the  liability  of  trouble  with  water  connec- 
tions. Tt  will  be  noted  that  in  all  the  above-named  furnaces 
the  refractory  material  of  the  hearth  docs  not  require  to 
carry  current.  The  material  may  be,  therefore,  either  acid 
(silica)   or  basic   (niagnesite), 

Tlie  furnaces  mentioned  ix'low  have  also  bottom  electrodes, 
but  come  under  a  different  category  because  the  hearth  itself 


conducts  electric  current.  It  is,  therefore,  made  of  mag- 
nesite  material,  as  this,  when  heated,  is  a  fairly  good  con- 
ductor. A  furnace  of  this  class  is  that  of  Electro-Metals,  Ltd., 
which  was  invented  by  Gronwall.  It  works  with  two  phases, 
and  has  two  electrodes  above  the  bath,  whilst  a  third  elec- 
trode below  the  hearth  acts  as  a  common  neutral  for  the  two 
phases. 

Another  furaace  which  has  met  with  considerable  success 
is  that  of  Greaves-Etchells,  more  than  30  having  been  installed 
or  put  under  construction  since  January,  1916.  This  is  an 
all-British  productioil,  both  in  inception  and  manufacture.* 
It  is  designed  to  operate  on  a  three  (or  two)  phase  supply, 
and  has  two  of  the  phases  connected  to  electrodes  above  the 
bath,  the  third  phase  being  connected  to  a  copper  plate  below 
the  electrically  conductive  hearth  of  magnesite. 

The  roof  is  made  of  silica  bricks,  as  these  are  fairly  good 
insulators.  They  are  set  in  a  steel  framing  which  rests  on  th'e 
silica  brick  walls  projecting  above  the  steel  body  of  the  fur- 
nace. The  roof  is  domed  and  brought  as  low  as  possible,  so 
as  to  reduce  the  wasting  away  of  the  electrodes  by  the  action 
of  the  gases.  A  roof  will  la.st  about  100  heats,  and  a  duplicate 
one  is  provided  with  each  furnace,  so  that  the  steel  melting 
can  be  carried  on,  except  for  the  short  time  taken  to  change 
the  roof. 

In  order  to  obtain  an  even  temperature  through  the  bath 
of  molten  metal  in  the  electric  funiace,  it  was  realised  that 
heat  must  be  applied  below,  as  well  as  above,  the  bath,  and 
in  order  to  effect  this  the  hearth  of  the  furnace  is  specially 
constructed. 

Above  12  per  cent,  of  the  total  energy  of  the  Greaves- 
Etchells  furnace  is  used  in  the  hearth,  and  the  "  bottom  heat- 
ing "  which  results  is  found  to  be  of  great  advantage  in  melt- 
ing down  alloys.  The  heavier  alloy.s — chrome, 
tungsten,  vanadium,  and  nickel — sink  to  the 
bottom  of  the  bath,  and  if  there  is  no  bottom 
heating  are  apt  to  remain  for  a  considerable 
time  in  a  semi-fluid  state. 

The  hearth  lining  is  never  less  than  20  in. 
thick,  and  is  constructed  mainly  of  dolomite 
and  magnesite,  in  such  a  manner  that  the 
electrical  resistance  is  high  at  the  inside  of 
the  bath  in  proximity  to  the  charge,  and  de- 
creases rapidly  to  a  negligible  quantity  at  the 
outside.  The  current  flowing  through  the 
hearth  generates  a  considtrable  amount  of 
heat  immediately  below  the  liquid  in  the  most 
efficient  manner  po.ssible,  while  the  electric 
arcs  arranged  over  the  bath  maintain  the  slag 
and  surface  at  the  desired  temperature. 

The  effect  of  this  bottom  heating  is  to  cause 

convection    currents    in    the     molten     metal, 

which    ensure  a    constant    circulation,    and   a 

.uniform  product.     The  outside  of  the  furnace 

bottom  remains  cold,   little  or   no  heat  being 

lost  in  this  direction.  _  • 

This    system    of   connection    at   first    sight 

would  appear  to  cause  an  out-of-balance  load 

or^  the   primary   supply,    but    the    system   of 

transformer  ratios  is  arranged  to  give  a  perfect 

balance  when  the  upper  electrodes  are  in  equal  adjustment.  _ 

The   Greaves-Etchells  system  of  transformer  connections  is 

such    that   the   .short-circuit    current    of    one    electrode    must 

traver.se  two  transformers   in   series  and  in    different  phase, 

which    automatically  lowers  the  power    factor   momentarily, 

and   has  a  very  strong  buffer  effect ;    the   fact   that  there  is 

always   a    i>ermanent  resistance  in    the    path  of  the  current 

through   the  hearth  also  limits  very   considerably  the  effects 

of  short  circuits.     The  combination  of  these  factors  provides 

the  most  effective  means  yet  devised  for  protecting  the  supply 

system  from  shock,  while  allowing  a  high  power  factor  to  be 

obtained  on  normal  load. 

For  the  manufacture  of  high-speed  steels  or  special  alloy 
steels,  a  J-ton  or  li-ton  furnace  is  usually  adopted,  and  the 
former  can  finish  a  charge  from  cold  material. and  alloys  in 
two  to  two  and  a  half  hours,  with  an  energy  consumption  of 
400  units, 

To  make  up  a  charge  from  scrap,  it  is  u.sual  to  place  steel 
turnings  and  millings  on  the  hearth,  then  pieces  of  bar  and 
rail  ends,  tube  ends,  and  finally  large  pieces  of  steel.  The 
interstices  between  the  large  pieces  are  filled  with  turnings, 
lie,  and  some  iron  ore  may  be  added.  The  amount  of  iron 
ore  depends  on  the  amount  of  iron  oxide  present  in  the  form 
of  rust  on  the  scrap. 

As  the  charge  is  melted,  a  slag  of  lime  and  fluorspar  is  made 
in  order  to  eliminate  the  phosphorus  as  phosphate  of  lime. 
After  this  phosphate  slag  has  been  skimmed  off,  a  new  slag 
is  made  of  best  Buxton  lime,  fluorspar,  and  white  sand  in 
the  proportions  of  30,  10,  and  5.  When  this  has  fluxed,  a 
small  quantity  of  finely  powdered  anthracite  coal  is  spread 
on  the  slag,  and  this  is  continued  until  the  slag  is  deoxidised. 
The  .steel  is  thus  finished  off  under  an  atmosphere  of  car- 
bonic oxide  and  a  slag  out  of  which  the  metallic  oxides  have 
been  reduced.  When  entirely  deoxidised  a  sample  of  slag  falls 
to  a  fine  white  powder  as  it  cools.  Deoxidisation  of  the  slag 
results  in  deoxidisation  of  the  .steel,  through  the  constant 
reduction  of  silicon  from  the  slag,  and  it  may  be  hastened  by 
addition  of  small  quantities  of  ferro-silicon. 

•  Tlie  Greaves-Etchells  furnace  was  described,  with  illustra- 
tions, in  the  Ei.kctrical  Review,  April  13th.  1917. 
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.A.S  a  comparison  with  the  crucible  steel  process,  it  may 
safel.y  be  stat-ed  that  a  10-cwt.  electric  furnace  running  a 
-barge  every  two  and  a  b:ilf  hours,  or.  say.  nine  charges  per 
-lay,  will  do  as  much  as  36  crucible  furnace  holes  each  having 
two  56-lb.  ix)ts. 

The  electric  furnace  is  operated  by  one  skilled  man,  otic 
muskilled  man,  and  one  ammeter  boy.  whereas  the  crucibbv- 
rcquire  15  men,  most  of  whom  are  skilled,  or,  at  any  rate. 
classed  as  indispensable  At  two  Sheffield  works,  girls  are 
employed  to  regulate  the  electrodes. 

Such  an  electric  furnace,  with  its  transformers  and  switch- 
gear,  will  (x'cupy  about  a  quarter  of  the  siiace  occupied  liy 
the  crucible  plant,  and  (be  initial  cost  of  the  electric  furnace 
will  be  about  half  that  of  the  crucible  plant. 

The  charge  of  the  electric  furnace  can  Ih'  made  entirely  from 
turnings,  millings,  &c.,  whereas  in  the  crucible  steel  process 
only  a  very  limited   quantity  of  turnings.   &c..  can  l)e  u.seil. 

Owing  to  the  low  heat  efficiency  and  high  cost  of  laboin-. 
crucible  .st«el  is  much  more  expensive  to  manufacture.  The 
cost  of  renewing  crucibles  is  con.siderably  higher  than  the 
renewal  of  an  electric  furnace  for  the  same  output.  Already 
several  steel  works  have  shut  down  their  crucible  plant  after 
installing  electric  furnaces. 

The  introduction  of  the  Bessemer  and  ojien-hearth  pro- 
cesses of  niakinS  .steel  left  crucible  steel  makers  indifferent 
owing  to  the  fact  that  these  methods  were  employed  for 
making  ordinary  kinds  of  steel  in  great  quantity  for  structiues. 
rails.  &c.  The  coming  of  the  electric  furnace  is  a  different 
proposition,  as  it  competes  directly  and  successfully  in  the 
special  field  that  the  crucible  steel  process  has  held  so  long. 

The  crucible  steel  process  has  been  largely  respon.'iible  for 
great  waste  of  the  nation's  resources  by  reason  of  the  coke 
being  made  in  beehive  ovens,  this  quality  of  coke  being 
neces.sary  for  the  crucible  steel  process.  The  introduction  of 
the  electric  furnace  should  help  to  .stop  this  wa.ste  in  the 
future. 

In  conclusion,  it  may  be  mentioned  that  very  soon  there 
■will  be  50  electric  furnaces  at  work  in  the  Sheffield  district. 
and  the  output  of  st-eel  from  them  will  be  at  the  rate  of  over 
200.000  tons  per  annum. 

In  the  United  States  over  100  electric  furnaces  aie  already 
at  work,  and  a  single  electric  steel  plant  is  being  erected  in 
South  Chicago  which  will  give  an  output  of  200.000  tons  per 
annum. 

In  view  of  .the  rapidly  increasing  demand  for  high-grade 
steels,  makers  cannot  afford  to  be  second-be.st.  and  electric 
furnaces  offer  the  only  certain  method  of  obtaining  and  hold- 
ing the  market. 
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The  following  figures  of  the  imports  of  electrical  and  similar 
goods  into  British  India  in  the  year  ended  March  31st.  1916. 
are  taken  from  the  recently-issued  official  trade  statistics: 
details  for  the  year  ended  March  31st,  1915,  are  added  for 
purposes  of  comparison,  and  notes  of  any  increases  or  de- 
creases are  given  :— 

1914-15. 
Brass,  tvroughi. —  £ 

From  Great  Britain          ...  31,000 

,,  Germany       2,000 

„  Italy              4,000 

,,  Other  countries      ...  30,000 


1915-16. 
£ 

46,000 


Inc.  or  dec. 
£ 


+ 


72,000*    -h 


15,000 
2,000 
4,000 

42,000 


Total      67,000 

*  Japan  £42,000 

Copper  and  copper  ware. — 

From  Great   Britain 

,,  Germany 

,,  Belgium 

,,  France 

,,  Austria 

,,  Japan 

,,  Other  countries 


Total       ... 

Iron  wire. — 

From  Great  Britain 
,,      Germany 
,,      Belgium 
,.      United  States 
,,      Other  countries 

Total       ... 

Prime   movers,  other  ii 

From  Great  Britain 
,,      Germany 
,,      United  States 
„      Other  countries 

Total      ... 


118,000      -I-       51,000 


950,000 

309,000 

_ 

641.000 

487.000 

45,000 

— 

442,000 

12,000 

10,0(K1 

- 

2,000 

126,000 

7,aHJ 

- 

119,000 

2,000 

— 

— 

2,000 

254,000 

108.000 

— 

146,000 

18,000 

15,000 

- 

3,000 

1,849.000 

494,000 

1,355,000 

82,000 

140,000 

-f 

58.000 

19,000 

1,000 

— 

18,000 

7,000 

1,000 

— 

6,000 

26,000 

71,000 

-f 

45,000 

5,000 

1,000 

+ 

4,000 

139,000 

214,000 

75,000 

ocomotiveB. 

— 

428.000 

268,000 

_ 

160,000 

1,000 

— 

— 

1,000 

10,000 

14,000 

■f 

4,000 

8,000 

5,000 

— 

3,000 

Total       15,000  15.000 

•Belgium  £1,000.      titaly  i6.5(Xl. 
Electrical   motors. — 

From  Great  Britain         ...  74,0<X)  50,'OlHj 

Germany     ' 1,000  — 

,,      United  btates         ...  1,000  i,m) 

,,      Other  countries      ...  3,000*  2,(K)0 

Total       ... 

Other  electrical  inachitiery 

From  Great   Britain 
„      Germany 
„•     Italy 

,.      United  States 
,,      Other  countries 


Total 


260,000       150,000 

•  Switzerland  £1,000. 

.Mininj   machinery. — 

From  Great  Britain 
.,      Switzerland 
United  States 
Other  countries 


49,000 

48,000 
1,000 


63,000 
9,000 

58,0(X) 
2,000 


-I- 
+ 
-t- 
-f 


,132,000 


Total      98,000 

Machinery,  other   (except  fcxfilf,  agricultural, 

and  printing). — 

From  Great  Britain         ...  563,0)0  387,000 

,        Germanv        22,0(X)  1,000 

,      Italy      ■        -  a.<»0 

'       United  States         ...  34,000  30,000 

,,      Other  countries      ...  17,000  13,000 


Total       

Electric  fans.- — 
From  Great  Britain 

„      Italy  

,,      United  States 

,,      Germany       

Other  countries 

Total      

Electric  lamps  and  parts. — 

From  Great  Britain 

,.      Germany       

.,      .Austria  

,,      Japan  

,,      United  States 
Other  countries 


636,000       434,000 


28,000 

10,000 

]3.(X)0 

2,000 

2,000 


19,000 
26,000 
25,000 


+ 
+ 


24,000  40.000  + 

3.000  — 

2.000  — 

—  1.000  + 

—  4,000  + 
2,000  9,aX)*  -1- 


Total       31.000 

♦  Holland  £7,000 
Electric   wires  and  cables. — 
From  Great  Britain 

,,      Germany       

,,      Japan  

,,      United  States 
,,      Other  countries 

Total      

•Italy  £1,000. 

Other  electrical  instruments,  apparatus,  ic.   [except 
telegraph  and  telephone  materials) 

From  Great  Britain 
,,      Germany 

,,      Japan  

,,      .Austria 
,,      United  States 
Othe.-  countries 


Total      323.00<"1 

•Holland  £6.fXJ0 

Scientific,  dc,  instruments. 

From  Great  Britain 

,,      Germany       

,,      United  States 
,,      Other  countries 

Total'      


296.0t:X"l 


24,000 
1,000 
1  ,(X)0 
1,000 


79,000 

.54.000 

- 

25,000 

Italy  £2,000. 

243,000 
6,000 
4,000 
6,000 
1,000 

1 '29,000 

9,000 
10,000 
2,000* 

+ 

+ 
+ 

114,000 
6,000 
5,000 
4,00(J 
1,000 

64,000 


447,000       287,000      -      160,000 


69.000 
•  France  £4,000. 
Telegraph   construction  materials. — 
From  Great  Britain  ...         18,000         10,000      - 


110,0(Xi 


14,000 
9,000 

10,000 
1,000 


34,000 


176,000 

21,000 

3,000 

4,000 

4,000 

202,000 


9,000 

16,000 

12,000 

2,0(X) 

2,000 


55,000        70,000      -1-       15,000 


16,000 
3,000 
2,000 
1.000 
4,000 
7,000 


.54,000      +       23,000 


149,000 

145,000 

- 

4,000 

2.000 

— 

— 

2,000 

2.(XiO 

-1- 

2,0CK) 

1.000 

2,000 

+ 

1,000 

1,000 

2,000* 

+ 

1,000 

153,000 

151,000 

2,000 

290,000 

257.000 

- 

33,000 

7,000 



— 

7,(XW 

7.000 

-f- 

7,000 

1.000 

— 

- 

1,000 

19,000 

20.000 

+ 

l,Ot)0 

6,000 

12,000* 

+ 

6,0tXl 

27,000 


63,000 
2,00-1 
1,000 

3. aw 

43.000 

7.000 
9.000* 

+ 
+ 

15,000 
2,000 
6,000 
6,000 

5.000 


8,000 


48 


THE    ELECTKICAL    REVIEW. 


j- 


[Vol.  SI.    No.  2,0t;8.  July  i;!,  1!H7. 


Mavliinenj. — 

From  Great  Britain    "^ 
.,      United  States 
,,      Other  countries 

1914-15. 

£ 
...       •212,000 

'.'.'.           1,(X)0 

1915-16. 

£■ 
1 -27,000 
1,.500 
■  500 

J -29 ,000 

18,000 
3,000 
1,000 

Inc. 

+ 

+ 
+ 
+ 

or  dec. 
£ 

85,000 

1,500 

500 

Total       ... 
Telephone  construction 
From  Great  Britain 

,,      Sweden 

,,      Other  countries 

...       '213,000 
materials. — 
17,000 

84,0tR) 

1,000 
3,000 
1,000 

Total       17,000         2-2,O0p      -f         5,000 

In  addition  to  the  foregoing,  the  following  were  iuipoited 
as  Government  stores  :  — 

Instruments,  apparatus,  dec.  {except  musical). — 

Pi-om  Great  Britain          ...  181,000 

„      Other  coantries      ...  2,000 

Total       183,000 

Iron  wire. — 

From  Great  Britain         ...  10,000 
Telegraph  construction  materials. — 

From  Great  Britain         ...  102,000 
Copper  and  coppencare. — 

From  Great  Britain          ...  113,000 

„      Other  countries      ...  78,000 


171,000 
1,000 

+ 

10,000 
1,0(X) 

1 7-2,000 

11,000 

1G,(X)0 

+ 

C,000 

80,000 

- 

■22,000 

1-28, (XXI 
238,000* 

+ 

+ 

15,000 
160,000 

Total      191,000       366,000 

*  New  South  Wales  ifel93,000. 


+     175,000 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


TR.\NSIT  OP  GOODS  THROUGH  FRANCE.— The  Board  . 
of  Trade  are  informed  that  for  goods  in  transit  through 
France  to  Sw-itzerland  which  are  accompanied  by  the  "  pink 
certificate"  issued  by  the  British  Customs  Authorities,  no 
transport  permits  are  required  : — (a)  When  consignments 
(without  limitation  as  to  weight)  are  sent  via  Bordeaux, 
Cett^  or  Marseilles  on  Swiss  rolling  stock;  and  (b)  when 
consignments  are  sent  via  other  French  ports  (except  Havre) 
in  Swiss  trucks,  to  the  amount  of  one  metric  ton  a  day  from 
any  one  shipper  to  any  one  consignee.  In  all  other  cases  it 
is  necessary  to  obtain  a  transport  pei-mit  from  the  4th  Bureau 
of  the  Ministry  of  War,  in  Paris. 

PERU. — The  Peruvian  Customs  Bulletin  for  January  8th 
contains  a  Decree  dated  December  27th,  1916,  providing  that 
the  duties  of  2,  4,  and  6  per  cent,  prescribed  by  the  earlier 
Decree — referred  to  in  the  Review  of  January  5th  last — are 
t<T  be  levied  on  the  market  prices  of  rubber  from  the  Yavari, 
I.e.,  the  reduction  of  30  per  cent,  from  the  current  prices 
allowed  in  respect  of  rubber  from  the  Madre  de  Dios  is  not 
to  be  allowed  for  rubber  from  the  Yavari. 

NEW  ZEALAND.— An  Orde;[;-in-CounciI,  dated  February 
5th,  prohibits  the  importation  of  electric  apparatus  known 
as  the  Violetta  high-frequency  generator,  and  of  ail  acces- 
sories specially  adapted  for  use  therewith,  and  of  all  written 
or  printed  advertising  matter  relating  solely  or  principally 
to  such  apparatus. 

C.A.N.'VD.^. — By  a  recent  decision  of  the  Customs  Depart- 
ment, the  rates  of  import  duty  on  electric  welded  furnaces 
to  be  used  in  the  manufacture  of  boilers  for  ships  or  vessels 
are  leviable  as  follows  : — '20  per  cent.  aJ  val.  under  the  Pre- 
ferential tariff,  27i  per  cent,  ad  val.  under  the  Intermediate 
tariff,  and  30  per  cent,  ad  val.  under  the  General  tariff.  [It 
should  be  noted  that  in  addition  to  these  duties,  a  war  tax 
of  5  per  cent,  ad  val.  is  levied  under  the  British  Preferential 
Tariff,  and  of  7J  per  cent,  ad  val.  under  the  Intermediate  and 
General  Tariffs.] 

PRANCE  AND  ALGERIA.— A  French  Ministerial  Decree, 
dated  May  l'2th,  amends  and  amplifies  the  Decree  of  April 
13th  restricting  the  importation  of  goods  into  Prance  and 
Algeria — see  the  Review  for  June  1st.  Among  the  articles 
added  by  the  new  Decree  to  List  No.  3  {goods  Ihe  importa- 
tion of  u'hich  is  placed  under  the  control  of  the  Inter-Minis- 
terial Commission  of  Woods  and  Metals)  are  : — Frames  and 
carcases  of  dynamos  and  of  electric  motors;  armature  spiders; 
covers  of  electrical  collectors;  solid  poles  of  dynamos  and 
alternators,  of  iron  or  steel,  wrought  or  swaged,  of  cast  iron 
or  steel,  of  malleable  cast  iron,  of  shaped  or  welded  plate. 

.\pplications  for  French  import  licences  must  now  be  ad- 
dressed by  the  proposed  importer  in  France  or  .'ilgeria  to  the 
competent  authorities  in  France,  the  is,sue  of  such  licences 
in  liondon  having  been  discontinued.  The  French  Customs 
Office  in  Ijondon  (Bank  Buildings,  Kingsway,  W.O.  2)  is  pre- 
pared to  advi.s^  exporters  as  to  the  classification  of  their  goods 
for  the  purposes  of  the  import  prohibitions  and  to  give  general 
information  on   the  subject. 


NEW     PATENTS     APPLIED     FOR,     1917. 

(NOT    YET    PUBLISHED). 

Compiled  expressly  for  this  jcurnal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and    Bradford. 

9,073.  "  Potentiometers,  variable  resistances,  and  rheostats."  W.  E.  Bakf.i.', 
June  25th. 

ft,08(i.  "  Terminal  sockets  for  electrical  conductors."  St.  Hklens  Cablk 
.WD  Rubber  Co.  &  J.  C.  White.     June  25th. 

9,108.     "Electric    signalling    devices."     J.   .Atherton.     June   25tli. 

11,111.  "  Electrical  condensers  for  high-tension  and  high-frequency  currents." 
.V.    IvowALsKI.      June  25th.     (Switzerland,  June   24th,    1916.) 

11,131.     "  Electrical  switches."    J.  H.   Cowell  &  H.  VV.  Cox.     June  26(h. 

9,14(i.  "  Trolley  heads  of  electrically-propelled  vehicles,  &€."  A.  Wood. 
J^ne  2(ith. 

9,153.  "  Devices  for  fixing  fuse  wires  to  eli-cliica!  installations."  R.  A. 
I<KK.\iAN    &   T.    Mathias.     June  26th. 

9,165.  "  Electro-pneuntatic  brake  sysiem."  W.  V.  Turner.  June  26tb. 
(U.S.A.,    December  6th,  1916.) 

9,182.  "  Magneto  controlling  device  enabling  semi-heavy  motors  to  be 
scarled   by  hand."     M.   Y.  Delage.     Junt  26th.     (France,   July   1st,   1916.) 

9,208.  "  Ignition  plugs  for  internal-combustion  engines."  W.  A.  Clarke. 
H.  G.  Longford  and  W.  W.  Longford,  &  Sfhinx  Manuf.vctuuing  Co.  June 
2rih. 

9,232.  *'  Electrolytic  cells  for  production  of  chlorine."  T.  W.  S,  Hutchins. 
June  2"th.  '  _         , 

9,239.  "  Electrical  boat  raising  and  lowering  apparatus."  !•".  N.  Pickett 
AND  A.  West,   and  A.   West  &  Co.     June  27th. 

9,243.  "  Electric  gun  or  apparatus  for  propelling  projectiles.'*  A.  L.  O. 
\'lLLErLEE.      June  27th.    (France,   August    5th,    1916.) 

9,245.  "  Electric  drive  of  submarines."  Soc.  Anon.  Italiana  G.  Ansaldo 
.4ND   Co.     June  27th.     (Italy,  June  27th,   1916.)  >■ 

9,251.  "  Electrical  advertising  device  or  sign."  H.  E.  Gill  &  W.  E. 
Grant.    June  27th.  _ 

9,267.     "  Electric    generators."      V.   Crabb.      June   28th. 

9,287.  "  Wireless  signalling  system."  British  Thomson-Mouston  Co. 
(General    Electric  t^o.,    U.S.A.).      June  28th.  _ 

9,302.  "Spark-plug  energiser."  W.  M.  Bauciielle  &  j.  D.  Grummon. 
June  28lh. 

9,305.     "  Ignition   dynamos."     C.  T.    Mason.      June    28th. 

9,308.  "  Electrical  condensers  for  high-tension  anil  high-frequency  cur- 
rents."     .\.   KoWALSKl.     June    28th.      (Switzerland,  April   13th.) 

9,312.  "  Electro-magnetic  lock^jut  switch."  K.  P.  Bossom  and  .\.  West 
AND    Co.      June   28th. 

9.320.  "  Mechanical  and  electrical  horns."  E.  T.  Cook  &  Ki.vxon  Co.,  and 
J.  1*-.  MoNNOT.     June  28th. 

9.321.  "Sparking  plugs    for    ignition."      K.   E.    L.    Guinness.    '  June  28th. 
9,335.     "  Telephone     receivers,    gramophones.    Sec."      C.    T.    Buckell.      June 

28th. 

9,339.  "  Terminal-box  electrical  cable  or  conductor  insulators."  R.  W. 
Blades  and  British  Insulated  5:  Helsbv   Cables,    Ltd.     June  29lh. 

9,350.     "  Dynamo-electric   machines."     J.    W.    Burleigh.     June  29th. 

Tl,371.     "  Electrical    telephones."      G.    M.   Masters.      June  29th. 

9,383.  "  Electrical  motor  control."  British  Thomson-Houston  Co.  (Gene- 
r.il    Electric  Co.,   U.S.A.).     June   29th. 

9,386.     "  Electrical    contact    devices."      A.    H.    Bailey.      June    29th. 

9,404,  9,405.'  *'  Interrupting  devices  for  ignition  of  internal-combustioD 
engines."     R.  Bosch  &   O.  Imrav  (Bosch).     Jwne  29lh. 

9,413.  "Apparatus  for  starting  electric  motors."  .\.  J.  .Austin  &  T.  D. 
Todd.     June  29th. 

9,450.     "  Dynamo-electric   machines."     A.    G.   .\.    Kaulhach.     June   30lh. 

'  Electric   switches."     A.    H.   Midcley  and   \'andervell   &  Co.     June 


9,470. 
30th. 

9,477. 

9.480. 
Pearce. 

9,482. 

9,'     " 


"  Sparking   plug   connections."     V.    Perrett.      June    30th. 

"  Protective  apparatus    for    alternating    electric   current  circuits."      H. 

June  ■30th. 

"  Insulated    electric   conductors  or    cables."     F.^  Jacob.     June    30th. 

"  Control    of    combined    engines   and    electric  generators."     J.    Sankey 
and  Sons  &   W.  A.  Stevens.     June  30lh. 

9,489.     "Treatment    of   magnetic   material    suitable    for   use'   in    static    trans- 
formers, &c."     A.  F.  Berry.     June  30th. 


PUBLISHED     SPECIFICATIONS. 


i9i.e. 

The  numbers  in  f)arenthcses  are  those  under  which  the  specifications  will  be 
printed    and    abridged,   and   all    subsequent    proceedings   will    be   taken. 

10,072.  .\rPARATUs  of  the  Dasiii'ot  Type  for  effecting  automatically  a 
DESIRED  functoin  WITHIN  A  CERTAIN  TIME  LIMIT.  E.  A.  Fagcrland.  Julv  28th. 
1916.     (106,719.) 

11,161.  Torpedo-firing  Control  .Apparatus.  W.  C.  Fairweather  (Lake 
Torpedo  Boat  Co.,    U.S.A.).     August   8th,   1916.     (106,723.) 

14,391.    Alarm   Apparatus.     V.  Grima.     October   10th,   1916.     (106,758.) 

14,412.  Wr.vpi'ers  for  Fragile  Articles.  British  Thomson-Houston  Co. 
(General  Electric  Co.,    U.S.A.).     October   10th,   1916.     (106,739.) 

18.245.  Illuminated  Signs.  Dinglevs,  Ltd.,  &  C.  W.  Hobson.  December 
20th,   1916.     (106,788.) 

6,946.  Hkaiinc  .Apparatus.  N.  E.  Urookes  (Good  Inventions  Co.,  U.S.A.). 
May  3(lih.    1916.      (Divided    application   on    7,645/16.)     (106,812.) 

3!530.  .Auiomatic  Train  Signal  and  Stop.  National  S.-ifwty  Apph'ance  Co. 
(April   24th,    1915.      (100,353.) 

8,191.  Electromagnetic  Lock-out  Switches  or  Contact  .MaR'ers.  I^ranic 
Electric  Co.  (Cutler-Hammer  Manufacturing  Co.,  U.S.A.).  June  9th,  1916. 
(106,869.) 

8.199.     Electric  Trucks.     F.  J.  Decker.     June  9(h,  1915.     1100.648.) 

8,574.  Electric  Motors  for  Ship  Propulsion  and  other  purposes.  British 
Thomson-Houston  Co.  (General  Electric  Co.,  U.S.A.).  June  17th,  1916 
(106,877.) 

9.277.  Driving  and  Controlling  Dynamo-electric  Generators,  W.  F.  \\'. 
Rhwies  &  J.  Firth.     July  3r<l,    1916.      (Addition  to  224/16.)      1106.886.) 

9,742.  Portable  Electric  Lamps.  F.  \\'estwood.  July  llth,  1916.  (Cognai. 
application,    11,581/16.)      (106,891.) 

9,819,  I'"langing  Glass  Tubes  for  use  in  the  Manufacture  of  Electrh 
Lamps  and  Apparatus  therefor,  Morris  &  Whitham  and  J.  A.  Allison.  Julv 
12th,    1916,     (100,892.) 

10,677.  Controllers  for  Electric  Motors  and  tub  like.  Electric  Control. 
Ltd.,    S;   O.    Ellelsen.     July  2eth,   1916.     (106,898.) 

12,148.  Certain  Kinds  of  Electrical  Switch  Boxes.  .A.  E.  Read,  J.  F. 
Franks    &    M.    Brooks.      August   28th,    1916.      (106,912.) 

15,023,  Carriers  for  Fusible  I^LECtRlc  Cut-outs.  Miivor  &  Coulson  ant) 
VV.    Lawrence.     October    23rd,    1916,      (106,934,) 

i5,733.  Method  of  and  .Apparau-s  for  Electric  He.\tin(;  and  Tempering. 
Snc.id    &•    Co.    Ironworks.     June    Ulh,    1916.  -  (106.940.) 

17,209.  Electric  Switches,  H.  H.  Berry  &  W.  J.-Markham.  November 
30lh,   1916,     (106,946.)  '' 

17,334,  Time-limit  Electric  Circuit  Breakers,  Akt,  Ges.  Drown,  Bovcri 
et  Cie.     January  3rd.    1910.      (.Addition  'o    14.498/15.).     (103.113.) 
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It  may  not  seem  that  tlie  political  changes  that  are 
now  in  progress  in  Germany  are  a  matter  which 
directly  concern  uS'  in  these  pages,  yet  we  cannot 
but  regard  them  as  important  milestones  indicating 
that  we  are  on  the  way  toward  the  end,  and  that 
end  assuredly  is  a  matter  of  the  deepest  concern 
for  us  all.  After  three  years  of  terrible  war,  the 
originators  of  it  may  banish  their  Bethmann-llollweg 
because  he  is  not  regarded  as  a  fit  man  to  negotiate 
Peace,  but  they  cannot  escape  the  haunting  foot- 
tread  of  Nemesis.  With  all  conceivable  forms  of 
ingenuity  they  may  try  to  dodge  it,  but  fate  follows 
relentlessly  in  the  wake  of  those  who  have  shocked 
all  outside  Civilisation  with  deeds  as  foul  as  they 
have  been  dishonourable.  Many  parties  seem  to  be 
finding  their  voice  to-day,  but  in  the  main  they  are 
uttering  two  distinct  cries.  Peace  without  Indem- 
nities is  tlie  boon  clamoured  for,  and  the  concession 
condescending'ly  approved,  by  those  whom  sheer 
necessity  has  driven  to  want  Peace  speedily  at  all 
costs.  Peace  zviih  Indemnities  is  the  demand  of 
those  who,  looking  ahead,  see  Germany  ruined  for 
many  a  year  unless  indemnities  can  be  secured  to 
strengthen  credit,  so  that  industry  may  be  able  to 
purchase  raw  materials  abroad  and  re-establish  the 
economic  and  industrial  position  which  the  folly  of 
Prussian  ambition  has  broken   up. 

We  are  not  suggesting  that  the  end  is  near — who 
has  any  means  of  knowing  ? — the  position  is  very 
involved,  and  fate  only  knows  the  hour  of  the  final 
issue;  but  if  recent  events  have  brought  the  only 
end  there  can  be  appreciably  nearer  than  it  seemed 
a  few  weeks  ago,  they  have  also  brought  nearer 
for  all  the  nations  that  period  of  very  serious  prob- 
lems which,  as  the  Chancellor  of  the  Exchequer 
told  the  House  of  Commons,  would  be  more  diffi- 
cult to  handle  than  all  the  problems  of  even  the  war 
itself.  The  apostle  of  gloom  is  of  all  ni'en  the  most 
unwelcome  and  the  most  unhelpful,  but  the  opti- 
mist who  tries  to  humour  us  into  the  belief  that  all 
will  be  well  when  the  war  is  ended  is  a  dangerous 
and  an  undesirable  companion,  for  the  plainest  facts 
of  the  situation  should  compel  us  all  to  approach 
the  times  that  lie  ahead  with  the  utmost  seriousness 
and  foresight.  It  is  not  only  in  the  countries  that 
will  lose  the  war  that  there  will  be  unparalleled  diffi- 
culties of  various  kinds  to  be  faced;  the  nations  that 
win,  and  the  nations  that  are  neutral,  will  also  have 
their  period  of  anxiety  and  stress  and  their  own  pecu- 
liar problems  to  solve.  Nemesis  will  inevitably  punish 
our  enemies,  and  they  will  settle  between  them- 
selves, perhaps  quarrel  over,  their  own  difficulties. 
But  the  effects  of  colossal  expenditures  and  the  dis- 
organisation of  three  years  will  be  felt  by  the  vic- 
tors, too,  though  the  problems  of  the  Allies  will  be 
different  from  those  of  their  enemies.  There  will 
be  a  freer  inter-trading  and  a  strong  bond  of  sym- 
pathy between  them,  while  many  markets  of  the 
world  will  be  wider  open  to  them  than  ever  before 
if  they  are  in  a  position  to  take  advantage  of  the 
situation,  but  the  German  business  man  has  to  learn 
that  he  has,  through  his  Government,  set  practically 
all  the  world  by  the  ears,  and  will  not  easily  regain 
the  prestige  of  pre-war  days.  We  shall  inevitably 
witness  some  hard  striving  for  terms  which  will  open 
the  way  for  economic  security  and  the  resumption 
of  former  activities.  At  present  the  industrial  mag- 
nates  of  Berlin   and   their   satellites  niav  recosfnise 
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the  economic  menace  of  the  future,  but  apparently 
the  people  are  still  blinded  to  their  future  hardships 
unless  the  return  of  the  Stockholm  visitors  has 
adequately  informed  them  of  the  feelings  of  revul- 
sion of  the  whole  world  against  them. 

So  far  as  the  British  Empire  is  concerned,  we  have 
been  discussing  our  own  after-the-war  trade  prob- 
lems ever  since  the  outbreak  of  war.  Great  things 
have  been  done  here,  and  in  the  Colonies,  which 
will  prevent  our  falling  back  into  positions  of 
apathy  and  unpreparedness.  Much  of  our  old  sus- 
ceptibility to  attack  will  no  longer  remain.  But 
the  changing  phases  of  the  whole  war  situation 
throughout  the  world  have  necessarily  interfered 
with  the  elaboration  of  definite  policies  respecting 
trade.  Our  Government-appointed  committees 
have  made  their  investigations,  but  apparently,  in 
the  opinion  of  the  Government  the  time  has  not  yet 
arrived  when  any  concrete  propositions  can  be  based 
upon  these  and  announced.  Our  relations  with  our 
Allies  naturally  greatly  afifect  these  matters,  and  the 
conclusions  of  the  Paris  Economic  Conference  were 
arrived  at  and  adopted  before  America  had  brought 
her  vast  resources  definitely  on  to  our  side.  We 
may  reasonably  anticipate  that  new  economic  and 
trading  agreements  will  be  entered  into  in  many 
directions,  and  it  may  well  happen  that  after  the 
war  a  near  approach  to  commercial  co-operation  will 
take  place  among  some  of  the  great  peoples  who 
in  the  past  have  been  in  competition  with  each 
other.  There  is  the  possibility  of  closer  working 
arrangements  being  introduced  between  parts  of 
the  British  Empire  and  the  United  States,  and  the 
latter  is  strengthening  some  of  her  concerns  so 
that  they  may  be  in  a  position  to  defeat  any  efiforts 
that  German  trust  organisations  may  be  able  to  put 
forth  abroad. 

Before  the  end,  the  situation  may  yet  undergo 
other  changes,  for  we  must  recognise  that  most 
things  are  still  in  the  melting-pot.  The  German 
mind  is  a  thing  fearfully  and  wonderfully  made. 
Looked  at  from  the  point  of  view  of  the  Allies,  the 
economic  position  can  only  become  worse  and 
worse  for  her  people  the  longer  the  war  is  con- 
tinued if  the  Allies  remain  solid,  with  the  substan- 
tial reinforcement  of  the  United  States.  But  the 
German  people  cannot  speedily  throw  down  the 
Prussian  forces  that  have  brought  them  face  to  face 
with  ruin;  if  they  fully  knew  the  temper  of  the  world 
that  is  against  them  they  probably  would  do  so  in 
order  to  save  some  measure  of  their  former  inter- 
■national  trade  for  the  millions  of  workers.  Almost 
inevitably,  as  it  seems,  they  must  yet  curse  the  dav 
when  they  were  first  led  to  bow  down  before  the 
clay-footed    idol  of  Prussian  ambition. 

We  may  leave  our  enemies  to  work  out  their  own 
salvation.  Necessity  requires  that  we  should  centre 
our  attention  and  effort  on  our  own  measures 
of  preparation  for  the  future.  A  speech  recently 
delivered  in  the  Canadian  Senate,  by  the  Hon. 
Frederic  Nicholls,  on  "  The  Conservation  and  Ex- 
tension of  Canadian  Trade  "  shows  that  anxietv 
there  has  led  to  proposals  for  immediate  prepara- 
tions to  be  set  on  foot  for  the  after-the  war  period 
of  disorganisation.  "When  the  war  ends,"  said 
Mr.  Nicholls,  "  we  run  great  danger  of  a  panic 
through  disorganised  trade  conditions  unless  the 
Government  lends  a  helping  hand."  He  calls  for 
constructivne  statesmanship  and  the  risking  of  mil- 
lions of  State  funds  in  the  development  of  trade. 

"Constructive  statesmanship,"  based  upon  a  full 
appreciation  of  all  the  difficulties,  will  be  what  all 
our  Colonies  and  the  Allied  nations  will  need  in  the 
momentous  years  to  come.  Heaven  grant  it  may 
not  fail  us !  • 

We  now  have  a  "  Minister  in  Charge  of  Recon- 
struction "  in  the  person  of  Dr.  Addison,  whose  ex- 
perience of  practical  life  at  the  Ministry  of  Muni-' 
tions  should  render  him  better  fitted  for  the  intro- 


duction of  workable  measures  for  Social  Reform. 
From  him  and  from  the  Ministry  of  Labour  we  shall 
require  much  "  Constructive  Statesmanship." 

Interest  in  the  constitution  and 
The  Electric      intentions    of    the    Board    of   Trade 
Power  Supply     Departmental  Conlmittee  on  Electric 
Committee.       Power    Supply   continues  unabated. 
As     reported     in     our     "  Notes " 
columns  to-day,    the   representation   of  various   in- 
terests on  that  body  has  been  the  subject  of  ques- 
tions in  the  House  of  Commons;  not  only  the  muni- 
cipal   supply    authorities,    but    also    the    provincial 
companies    and   the   metropolitan    undertakings  are 
endeavouring  to  secure  a  voice  in  the  deliberations 
of   the   Committee.      Sir  Albert   Stanley   considers 
that  the  Committee  as  now  constituted  is  sufficiently 
representative   of  all   parties,   and   is  disinclined   to 
make  further  additions  to  its  membership. 

The  demand  for  direct  representation  of  particu- 
lar interests  on  deliberative  bodies  is  a  familiar  fea- 
ture of  our  social  system;  but  we  are  not  at  all 
sure  that  the  principle  is  a  good  one.  Allowance 
must  be  made,  no  doubt,  for  personal  predilections : 
a  man  immersed  in  a  certain  mode  of  thought 
must  necessarily  arrive  at  conclusions  in  harmony 
with  his  experience,  and  perfect  freedom  from  bias 
cannot  be  attained  by  him.  Hence,  if  members  of 
one  section  of  a  profession  or  trade  are  appointed 
on  a  committee,  it  is  not  only  fair  but  necessary 
that  members  of  other  sections,  whose  interests 
diverge  from  those  of  the  former,  should  also  be 
nominated.  But  it  is  the  duty  of  each  member  of 
the  Committee  to  endeavour  to  do  justice  to  all 
sections,  not  to  further  the  interests  of  any  one 
section,  and  for  this  reason  it  would  be  far  prefer- 
able'that  the  Committee  should  be  constituted  as  a 
judicial  body  with  no  sectional  interests  to  serve  at 
all.  The  idea  may  be  Utopian,  but  if  it  could  be 
carried  out,  it  would  make  for  efficiency  and  justice. 

One   of  the   most  noteworthy  of 
Electric  the     many     advances    in     electrical 

Furnaces.  applications  which  the  war  has 
directly  brought  about  in  this  coun- 
try is  the  remarkable  popularity  which  the  electric 
steel  furnace  has  acquired  in  a  short  period.  It  is 
true  that  before  the  war  electric  furnaces  had  been 
installed  here  and  there — mainly  in  Sheffield — but 
progress  was  slow,  and  manufacturers  regarded  the 
new  practice  a^  experimental  in  character,  while  the 
irregular  nature  of  the  load  largely  discounted  its 
obvious  advantages  in  the  eyes  of  the  central-station 
manager. 

However,  war  conditions  brought  the  matter  to 
a  head  in  a  hurry;  the  urgent  necessity  of  increased 
supplies  of  special  alloy  steels  of  the  very  highest 
quality,  and  of  utilising  all  scrap  to  the  best  advan- 
tage, compelled  steel  manufacturers  to  make  in- 
vestigations, with  the  result  so  often  experienced 
in  connection  with  the  applications  of  electricity — 
they  found  that  not  only  was  the  output  increased 
and  the  quality  of  the  product  vastly  improved  by 
the  electrical  process,  but  also  the  cost  of  labour 
was  greatly  reduced,  and  the  cost  of  energy  was 
quite  reasonable.  Moreover,  the  supply  authorities 
under  the  new  conditions  were  more  solicitous  for 
the  fulfilment  of  the  manufacturers'  requirements 
than  for  the  uniformity  of  their  voltage  records, 
and  did  all  in  their  power  to  ensure  an  ample  supply 
of  electrical  energy.  Consequently,  the  electric  fur- 
nace has  scored  a  signal  triumph,  and  has  proved 
of  inestimable  value  to  the  nation.  It  is  for  this 
reason  that  we  have  published  all  the  information 
regarding  it  that  has  been  available,  for  the  assist- 
ance of  makers  and  users  of  steel  furnaces.  When 
the  war  is  over  we  hope  to  place  before  our  readers 
particulars  regarding  developments  in  this  connec- 
tion, such  as  the  provision  of  generating  plant.  &c.. 
at  certain  centres,  that  will  astonish  them. 
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THE    THEORETICAL     CONSIDERATION 

OF     THE     VENTILATION      OF     SUB-STATIONS 

AND     TRANSFORMER     HOUSES. 


By  T.  H.  wood. 


Although  this  subject  is  so  importaut  a  factor  in  the  desisjn 
<of  sub-stations,  it  does  not  always  recei\'e  the  considerution 
which  it  deserves,  especially  as  the  results  obtained  by 
theory  agree  so  well  with  the  conditions  found  in  well- 
designed  sub-stations,  ji  mojoasJ 

Between  the  two  liiodes  of -ventilation,  meclianical  and 
natural,  it  is  impossible  to  ti.v  any  hard  and  fast  rule,  as 
•each  has  its  own  particular  advantages,  and  local  conditions 
must  always  be  the  deciding  factor.  Natural  \entilation 
bas  the  great  advantage  of  utilising  the  lieat  derived  from 
the  energy  losses  of  the  plant,  so  that  the  ru«ning  cost  is 
«il,  and  the  initial  cost  of  the  louvre  ventilators  is  not 


Section  of  Sob-Station  with  Side  Windows  (A  =  0'5). 

excessive.  A  common  form  of  construction  is  to  have  them 
about  2  ft.  high,  running  the  length  of  the  roof.  The 
disadvantage  of  the  louvre  type  is  that  it  is  not  easy  to 
vary  the  ventilating  area,  so  that  on  light  load  in  winter 
time  the  sub-station  gets  very  cold.  This  can  be  remedied 
to  a  certain  extent  by  employing  _^a  double  row  of  windows, 
made  to  open  and  close  as  desired,  and  arranged  in  the  form 


Section  of  Sub-Station  with  Lantern  (A  =  Ot!). 

of  a  roof  lantern,  thereby  serving  the  double  purpose  of 
lighting  the  centre  of  the  building  and  providing  a  means 
of  ventilation  which  can  be  regulated. 

Mechanical  ventilation  is  usually  carried  out  by  means  of 
a  propeller  fan  fitted  in  a  circular  hole  near  the  roof,  the  chief 
advantage  being  the  much  reduced  ventilating  area  required  ; 
and  if  it  is  fitted  in  the  gable  end,  it  can  often  be  made  to 
assist  in  the  architectural  design  of  the  building,  but  one 
must  not  overlook  the  running  cost. 

In  the  following  calculations,  only  the  total  plant  which 
is  likely  to  be  running  at  one  time  and  at  its  rated  capa<,'ity 
is  taken  into  account.  The  converting  machinery  is  only 
designed  for  overloads  over  a  certain  period  of  time  ; 
when  the  machinery  is  taking  an  overload,  the  total  extra 


heat  giwii  out  would  |)r<)l)ably  only  lialance  the  heat 
absorl)ed  in  heating  the  plant  and  room,  ic,  through  the 
2()  F.  rise  alloweii,  and,  for  jirai-tical  reasons,  has  not  been 
included  in  the  formula. 

The  power  lost  in  the  whole  plant,  transformers  and 
converter  combined,  will  be  converted  into  heat,  so  that  it 
is  an  easy  matter  to  find  the  exa*,'t  amount  of  heat  generated 
in  the  station. 

The  power  loss  is  (100  —  eflf.  per  cent.)  x  size  of  plant 
in  KW.  -^  100.     This  will  be  denoted  by  K  kir. 

To  convert  K  kir  into  British  thermal  units  iK-r  minute, 

E  kw    X    I-34    X    38,000/778  =  OG-H  e  k/r   =   it.TH.r. 
per  minute. 

As  the  specific  heat  of  air  is  0-24rone  B.TU.i'.  will  raise 
l/0-2-(:  =  4-2  lb.  of  air  through  1°  F.  at  constant  pressure, 
and  at  70    F.  4-2  lb.  of  air  occupies  h't  cb.  ft. 

The  total  number  of  cubic  feet  of  air  per  minute  raised 
through  (T  —  /)  degrees  F.,  where  r  is  the  inside  temperature 
and  /  the  outside  temperature  of  a  building,  is  given  by — 

C  =  5C-8  E  kw  X  5r>/(T  -  /)  , (1) 

and  this  quantity  of  air  will  have  to  pass  through  the  station 
every  minute. 

It  will  now  be  necessary  to  find  the  velocity  at  which  the 
air  will  pass  through  the  ventilators  due  to  reduction  in 
specific  gravity  ;  this  will  depend  upon  the  height  of  the 
building  and  the  difference  in  temperature  between  the 
inside  and  outside  air,  and  is  given  theoretically  by — 

V  =  480  y-  [/«  (T  -  0  ('  +  460)]         ...      (2) 

where  v  =  velocity  of  air  in  feet  per  minute,  and  //  = 
height  of  sub-station  from  centre  of  bearings  to  under  side 
of  louvres. 

In  actual  practice  this  will  vary  according  to  the  design 
of  the  station,  and  the  above  should  be  multiplied  by  a 
constant  k  varying  from  0*4  toO-G,  the  constant  approaching 
the  higher  \alue  the  nearer  the  station  approaches  a  straight 
shaft.  The  values  given  below  have  been  found  suitable  f  >r 
the  particular  types  of  buildings  concerned  (see  figures). 

The  area  of  the  ventilators  will  be  : — 

Cubic  feet  of  air  to  be  removed  per  minute  -^  velocity  of 
air  through  ventilators  in  feet  per  minute,  and  substituting 
from  equations  (1)  and  (2) — 

A  =  5G-8  E  kir  X  55  /(t  -  t)  ^  k  480  s/[/'(T  -/)'(/  -1- 

460)]. 

This  can  be  greatly  simplified  if  we  take  the  average 
temperature  in  England  at  62'  F.  and  the  permissible  rise 
at  20'  F. 

The  equation  then  becomes — 

A  =  5G-8  E  kw  X  5.^/20  ^  7:480  ^[h  x  20/522] 

=  156-2  E  kwjk  480  v'["0383  //] (3) 

Where  e  kw  =  loss  of  power  in  kw.  ;  k  a  constant 
depending  upon  the  design  of  the  station  and  varying  from 
■6  to  -4  ;  and  h  height  of  louvre  ventilators  from  centre  of 
machine  bearings  or  half  height  of  transformers. 

As   a   practical    example,    let    us   take   the    case    of    a. 
1,000-KW.  rotary  converter  with  transformers,  the  combined 
efficiency  being  92  per  cent.,  height  of  sub-station  25  ft., 
taking  k  =  "5. 

Area  =  156-2  E  kwjk  480  x/  [-0383  A] 
=  12,496/235  =  54  sq.  ft. 

One  must  bear  in  mind  the  difference  between  the  venti- 
lation of  a  sub-station  and  that  of  a  public  building  ;  in 
the  former  case,  the  main  object  is  to  keep  the  temperature 
within  certain  limits,  and  not,  as  in  the  case  of  a  public 
building,  to  change  the  air  for  sanitary  purposes.  There- 
fore, the  cooling  effect  of  the  walls,  roof,  and  windows  tends 
to  reduce  the  ventilating  area  required  in  the  ciise  of  a  sub- 
station, but  in  the  case  of  a  public  building  this  would  have 
the  reverse  effect  if  natural  ventilation  were  employed.  A 
better  result  can,  therefore,  be  obtained  by  taking  into 
account  this  loss  by  radiation,  and  the  following  gives  the 
B.TH.r.  loss  by  radiation  jjer  sq.  ft.  per  hour  per  deg.  F. 
difference  between  the  inside  and  outside  air  tem- 
peratures : — 
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Brick   will 


11  in. 

14  in. 

l«in. 

■221,  in 

•45 

•3 

•2.5 

•21 

.  .< 

•  •  ( 

1        B.TH.U. 

... 

.  .  * 

1-03 

0-41 

»»  . 

.  *  1 

*  .  ■ 

1-04 

•  •  . 

0-38 

?» 

Tliiukiiess 

B.TH.U.  per  hour 
1  sq.  ft.  of  window 
1        „      „  skylight 
Outside  door 
Slates 
1;J-  in.  boards  in  roof 

As  the  temperatnre  rise  in  the  station  is  fixed  at  20^  F., 
the  total  loss  of  heat  in  b.th.u.  per  minute  is  given  by — 
■Loss  B.TH.U.  per  minute  =  (area  of   walls  x  /<, 
+  area  of  windows  x  Z-,  +  area  of  skylight  x  A, 
+  area  of  roof  x  i.\)  x  20  -f-  60 
=  i  -  (iii'eas  X  /',), 
and  this  quantity  will  have  to  be  subtracted   from  the  heat 
generated  in  the  station,  and  modifies  formula  (1) — 

[56^8  E  kic  —  ^  2 (areas  x  /r,)]   x  55  4-  20     ...     (4) 

This  gives  4he  quantity  in  cb.  ft.  of  air  to  be  changed 
after  allowing  for  loss  in  radiation  through  the  walls, 
roof,  &c.,  and  the  modified  ventilating  area  will  be  from 
equations  (4)  and  (2) — 

[56-8  E  kir  —  ^  2  (areas  x  Z-,)]    x  2-75//;:  480   x 
V/C0383A) (5) 

Working  out  the  previous  example  of  a  rotary  converter 
of  1,000  K\v.  with  transformers,  the  combined  efficiency 
being  92  per  cent.,  height  of  sub-station  25  ft.,  again 
taking  k  =  -5,  the  area  of  14-in.  brickwork  =  1,488  sq.  ft., 
area  of  glass  in  roof  216  S].  ft.,  area  of  slates  on  ll-in. 
boards  860  sq.  ft.  -^ 

[56-8  X  83  -  i  (1,488   x   "3  +  216  x   VOS 

+  360  X  •SS)]  2-75/-5  x  480  x  v/(-0383  X  25) 

=  50  sq.  ft. 

By  taking  into  account  the  loss  of  heat  by  radiation,  the 

veitilating  area  has  been  reduced  4  sij.  ft.  for  a  1,000-kw. 

mi'jhine. 

MKhiiik-a!  Ventilation. — If  the  ventilation  is  tn  be  done 
by  fan  the  quantity  of  air  in  cubic  feet  per  minute  to  be 
mived  will,  of  course,  remain  the  sam?  as  with  natural 
ventilation,  and  is  obtainelfrom  eiuation(4).  If  a  pro- 
peller fan  is  used  the  diameter  can  best  be  obtained  from 
the  maker's  catalogue,  or  approximately  from  the  formula — 
D  =  v   [c/0-75  n], 

where  D  =  diameter  of  fan  in  feet ;  n  =  number  of  revs. 
per  minute  ;  and  c  =  cubic  feet  of  air  moved. 

By  substituting  equatif)n  (4)  in  place  of  c  in  the  above 
expression — 

D  =  v'  [  { 56^8  E  kit:  -  A  V  (areas  x  /-,) }  2-75/-75  n].   (0) 

Working  out  the  diameter  of  fan  required  for  a  station 
exactly  as  in  the  previous  example,  and  taking  revs,  of  fan 
per  minute  as  400 — 

D  =    ^"'  [(4,544  -  272)   2-7.^75   x  40(t]  =   3  ft.   4   in. 
diameter. 

Therefore,  by  using  mechanical  ventilation,  the  area  has 
been  reduced  by  50  —  8-72  =  about  1 1  s(i.  ft.  for  a 
1,0(K)-Kw.  .set. 

Finally,  let  us  consider  two  rases  whicli  occurred  in  artual 
practice  :  the  first,  a  sub-station  lay-r)Ut  of  two  rotary  con- 
\erters  with  transformers,  each  1,500  KW.  I'ated  cajiacity 
anl  !t2  per  cent,  efficiency,  one  of  which  only  was  to  be 
used,  the  other  kept  as  stand-by.  The  overall  din)ensions 
of  the  building  were  35  ft.  x  50  ft.  x  23  ft.  high  to  eaves 
and  32  ft.  to  under-side  of  ventilators.  The  radiation  areas 
were  14-in.  walls,  4,120  sq.  ft.,  roof  slates  on  boards, 
1,250  sq.  ft.,  and  ghvss  in  skylight  600  sij.  ft.  In  this 
station  the  ventilating  area  was  61  sq.  ft.,  and  the  tempera- 
ture rise  15-  F.  Let  us  see  how  tiiis  compares  with  the 
formula  : — 

Area  =  [56-8  x   120  -  J  (4,120  X  -3  +   1,250  x  "Sx  + 
600  X   r03)]  2-75/-6  X  480  x   s/  (-0383  x  32) 
=  (t;,8I6  -  776)   X   2*7.5/28H  x   M    =  16,610/317 
=  52'5  sq.  ft. 

And  as  the  formula  allows  for  a  20'  rise,  I  tliink  the 
results  were  very  satisfact<.)ry.  » 

The  second  case,  one  that  wjw  much  more  suitable  foi- 


comparison,  the  station  being  full  of  plant  under  a  fairly 
steady  load,  was  a  transformer  house  with  three  500-K.v.A. 
ti-ansformers  under  full  load,  the -efficiency  being  98  per  cent. 
The  ventilation  was  by  a  fan  2  ft.  in  diameter,  making  600 
E..P.M.,  and  the  temperature  rise  about  20°  F.  The  area  of 
14-in.  brickwork  was  594  scj.  ft.,  9-in.  brickwork  774  sq.  ft., 
iron  doors  242'  sq.  ft.,  and  roof  (slates  only)  364  si],  ft. 

'J'he   diameter   of   fan    required   as   obtained    from    the 
formula  is — 


D  =   V  [{56^8  X  30  -h  i  (694  x  "3  -f 
X  1  -I-  364  X  1)}   X  2-75/-75 
=   V  [(1,704  -  377)  X  2-75/450]  =  y  ^ 


242 


774  X  -45  + 

X  600] 

=:  2  ft.  diameter 


The  formula  in  this  case  agrees  exactly  with  the  results? 
found  in  practice. 


WESTINQHOUSE  TURBO-ALTERNATORS. 


The  constant  profjress  that  is  taking  place  in  the  evolution  of  the 
turbo-generator  causes  special  interest  to  attach  to  two  brochures 
which  have  been  issued  by  the  British  Westinghouse  Electric 
and-  Manufacturing  Co.,  Ltd.,  describing  respectively  their  steam 
turbines — high-pressure,  low-pressure,  mixed,  and  back-pressure — 
and  their  alternators  for  coupling  to  them.  At  an  early  stage, 
when  licensees  of  the  Parsons  type  of  turbine,  the  Westinghouse 
Companies  saw  the  desirability  of  combining  the  advantages  of  the 
impulse  type  with  those  of  the  reaction  type  that  they  were 
building,  and  substituted  for  the  high-pressure  stages  of  the 
Parsons  turbine  a  velocity-compounded  element  on  the  impulse 
principle,  thus  producing  the  ''  disk  and  drum  "  type  of  turbine 
which  has  become  so  popular.  Later,  after  a  thorough  investiga- 
tion of  the  systems  available,  they  took  out  licences  to  manufac- 


FlO.    1. — DlA(iR.\MMATIC     SECTION      OF     WeSTINOHOCSE-RATEAV" 

High-pressure  Turbine. 

lure  under  the  patents  of  Prof.  Rateau,  of  Paris,  and  eventually 
adopted  the  impulse  principle  for  their  standard  machines. 

It  was,  however,  considered  desirable  to  employ  a  velocity  wheel 
at  the  high-pressure  end  instead  of  following  the  pure  Rateau 
.system  throughout,  as  the  latter  would  give  a  ))re99ure  inside  the 
casing,  with  steam  at  17.5  1b.  per  sq.  in.  absolute  (.12.3  kg./cm.') 
8up<'rheate<l  to  ')2a"  V.  (274°  C),  of  8,5  lb.  per  sq.  in.  (ti  kg./cm.-) 
at  4  15*  F.  (21H°  C),  whereas  the  modified  design,  as  shown  in  the 
accompanying  section,  fig.  1,  enables  the  pressure  in  the  casing  to 
b3  retUiceil  to  3.5  lb.  per  sq.  in.  abs.  (2'5  kg.jom.')  and  the  tempera- 
ture to  2tj.5°  F.  (130°  C),  thus  lightening  the  construction  and 
avoiding  distortion  of  the  cylinder ;  at  the  same  time  with 
the  velocity  wheel  the  machine  is  shortened  between  the  bearings, 
the  shaft  is  stiffer,  and  the  critical  speed  is  raised.  While  the 
drum  turbine  is  cheaper  to  construct,  the  disk  type  lends  itself  tc 
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more  accurate  calculation  of  lliu  stresses.  Hach  wheel  can  be 
balanced  separately  on  the  .-ihaft,  ami  thus  the  whole  si)in<Ue  is 
balanced  throughout.  The  drum  construction  may  be  balanced 
statically,  but  be  considerably  out  of  runninj;'  lialance. 

For  these  and  other  rBiisons,  the  British  Westiufr house  Co. 
adopted  as  their  staudaitl  the  pure  impulse  turbine,  havini;  a 
velocity  wheel  at  the  hiprh-pressure  end  and  the  Kateau  im|>ulse 
wheels  for  the  succedinjr  stajres. 

The  steam  first  expands  through  nof.zles  in  which  its  potential 
ener^ry  is  partly  converted  into  kinetic  euertry,  acquirint;  sullicient 
velocity  to  do  work  etliciently  on  two  rows  of  moviuj;  blades,  the 
intermediate  fixed  blades  lieinj;  merely  deHeclintr  or  suide  blndcw. 
.Vfter  the  steam  leaves   the  velocity  wheel   its  expansion  is  con- 


The  blade  wheels  are  of  the  finest  wrouffht  steel,  of  taiwrseutiuji, 
and  are  ina(^hined  all  over  ;  lar^e  holes  are  provided  to  ensure  that 
the  pressure  on  both  sides  shall  always  be  the  same. 

The  blades  are  machined  out  of  the  solid  bar  to  a  curve  defined 
by  a  former  fixcil  on  the  machine,  so  that  they  are  all  exactly 
alike  ifi  shape  and  weight.  The  methods  adopted  for  attaching 
them  to  thi'  wheels  are  shown  in  fijrs,  .i  and  i>  ;  the  former  applies 
to  the  velocity  wheel,  the  blades  lieintr  dovetailed  into  and  accu- 
rately fittin;;  a  T-slot,  while  the  "straddle"  tyi)e  is  used  for  the 
disks,  to  which  the  bliules  are  attacheil  with  rivets  iu  double  shear. 
The  wheels  are  forced  upon  the  sluift  and  drivi-n  by'feather  keys, 
the  last  wheel  being  fixed  with  a  nut.  The  axial  clearance  between 
the  bl.ades  and  stationary  parts  varies  from  J  to  i\  in,  (l{  to  ,">  mm.). 


a.  Disk  carrying  moving  blades;   &,  Diaphragms  with  fixed  blades;  e,  Nozzle  blocks;   d,  Glands;  f,   Bearings;  /',  Registering  block ; 

h,  Safety  governor :  k.  Coupling, 

Fiti.  2. — LoNGiTiTDiN.Mj  Section  through  Weistin(;house-Rateau  h.i-.  r.MruLHE  TritmNK. 


tinned  in  single  stages  until  the  exhaust  pressure  is  reached,  each 
stage  consisting  of  a  diaphragili  fixed  in  the  cylinder  and  a  moving 
wheel  on  the  shaft :  the  velocity  acquired  by  the  steam  in  expand- 
ing through  the  diaphragm  nozzles  is  completely  used  up  on  the 
moving  wheel.  A  section  of  the  complete  turbine  is  given  in 
fig.  2. 

There  are  usually  three  nozzle  blocks,  the  number  in  use  depend- 
ing upon- the  load.  The  main  governor  is  driven  by  a  worm  on  the 
shaft  between  the  main  bearing  and  the  registering  or  thrust 
block,  the  duty  of  which  is  not  to  resist  end  thrust,  as  there  is 
none,  but  to  maintain  the  shaft  in  its  correct  position  with  regard  to 
the  cylinder.  The  oil  pump  is  driven  from  the  main  governor 
shaft.  It  will  be  noticed  that  one  end  of  the  cylinder  is  fixed  to 
the  bedplate,  while  the  other  is  free  to  slide  on  a  guide  to  allow  of 
expansion  :  the  tranverse  expansion  of  the  cylinder  is  likewise  pro- 
vided for.  The  cylinder  is  of  special  cast-iron,  strengthened  with 
ribs,  but  the  high-pressure  nozzles  are  of  wrought  steel,  machined 
all  over.  The  diaphragms  are  cast  in  halves,  as  shown  in  fig.  3, 
with  spigot  and  socket  joints  to  prevent  leakage  of  steam  from  one 
side  to  the  other,  and  the  respective  halves  in  the  upper  and  lower 
portions  of  the  cylinder  are  not  disturbed   when  the  machine  is 


and  the  radial  clearance  between  the  tips  of  the  revolving  blades 
and  the  cylinder  is  never  less  than  \  in.  (fi  nun.). 

The  shaft  is  of  steel,  stepped  in  diameter  for  each  wheel,  and  is 
fitted  with  the  Westinghouse  water  gland  at  each  end,  as  well  as 
with  a  labyrinth  gland  at  the  high-pressure  end  Cwhere  the  pres- 
sure is  about  20  lb,  by  gauge  at  full  load)  :  between  the  two  glands 
at  the  high-pressure  end  is  a  connection  to  the  exhaust  space,  so 
that  both  water  glands  are  under  identical  conditions.  They  are 
absolutely  air-tight,  keep  the  bearings  cool,  prevent)  escape  of 
steam  into  the  engine  room,  and  are  perfectly  self-adjustiDg  under 
all  conditions  of  load  and  vacuum. 

The  governor  valve  and  overload  valve  are  operated  by  an  oil 
relay.  The  valves  are  of  the  balanced  double-seated  type,  with 
self-aligning  plates.  The  governor  is  of  simple  design,  with  pro- 
vision for  varying  the  speed  whilst  running,  jind  an  overspeed  safety 
device  is  fitted  on  the  end  of  the  shaft,  which  trips  the  stop  valve 


Fig.  H. — Split  Diaphr-\g,m. 


Fig.  4.— Diaphkasms  in  Fo 


opened  ;  the  outer  periphery  of  each  diaphragm  fits  in  a  groove  in 
the  cylinder,  and  the  inner  periphery  is  provided  with  special 
glands,  which  almost  touch  the  shaft.  The  guide  blades  ;ire 
of  special  steel,  cast  into  the  cast-iron  diaphragms,  or  segmentally 
fixed  to  thediaphragms  when  cast-steel  is  used  for  the  latter.  The 
advantage  of  split  diaphragms,  with  regard  to  accessibility,  as  com- 
pared with  the  practice  of  threading  one-piece  diaphragms  on  the 
shaft  alternately  with  the  blade  wheels,  is  self-evident. 


in  case  of  excess  of  spee<l  by  releasing  the  oil  pressure  in  the  relay 
cylinder. 

The  bearings  are  usually  of  cast-iron  lined  with  white  metal, 
and  are  provided  with  liners  allowing  the  main  spindle  to  be 
adjusted  in  any  direction.  A  rigid  shaft  coupling  is  used  for  high- 
sneed  turbines,  and  a  flexible  type  for  low  speeds,  the  latter  con- 
sisting of  two  serrated  heads  engaging  with  a  cylindrical  sleeve, 
which  can  be  slid  to  either  side  on   renioving  a  cover  plate,  so  that 
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either  of  the  revolving  elements  can  be  removed  without  interlerins: 
with  the  other. 

Exhaust,  mixed-pressure,  bauk-prcssuie,  and  reducinji:  turbines 
are  built  on  the  same  greneral  lines,  the  desisrn  being  varied  to 
suit  the  eonditions.  Small  turbines  for  driving  eleetrical  generators 
of  2.5  to  2(iii-K\v.  outjiut  are  also  made,  with  a  single  two  or  three- 
row  velocity  wheel  ;  these,  it  is  said,  can  compete  in  price  and 
efficiency  with  the  high-speed  steam  or  gas  engine.  They  are 
extremely  light,  compact,  and  simple  in  construction,  and  find 
many  useful  applications. 

Fig.  7  shows  the  arrangement  of  the  stdam-chest.  over-speed 
trip  gear,  &c.,  of  a  high-pressure  turbine. 

Turning  to  the  subject  of  alternators,  there  is  no  such  choice  of 
rival  systems  as  in  the  case  of  turliiiics  ;  practice  tends  towards 


In  small  machines  former-wound  coils  are  used  :  one  end  is  left 
open,  to  enable  the  coils  to  be  pushed  into  the  slots  axially,  after 
which  the  ends  are  connected  together. 

Fig.  I)  shows  in  detail  the  method  of  clamping  the  end  connec- 
tions with  wood  blocks  and  metal  liolts.  Short-circuit  tests  at  full 
voltage  have  been  miide  in  many  different  sizes  of  machines, 
demonstrating  the  ability  of  the  winding  to  withstand  the  resulting 
stresses. 

The  rotor  is  the  crux  in  the  design  of  a  turbo-alternator,  owinfr 
to  the  necessity  of  perfect  balancing  a*-,  high  speeds,  ample 
strength,  and  adequate  ventilation.  The  end  windings  in  par- 
ticular jiresent  difKciiIties  in  design,  as  they  are  often  of  consider- 
able weight,  and  must  be  absolutely  immovable.  The  Westing- 
hou.se  Co.  has  ailopted  the  smooth  cylindrical  type  with  radial  slots. 
\\>hich  lends  itself  to  the  eivsy  anchoring  of  the  winding,  large  output 
for  size,  good  wave  form,  silent  running,  and  f^lcilities  for  ventila- 


FlGS.  .T  AND  6. — Bladin(;  ok  Velocity- 
COMPOnNDED   AND   IMPULSK  WHEKLS. 


Fig. 


-End  Vikw   of  Wk.stinghouse-Rateau    H.P.  Impitlse 

Turbine. 


uniformity  in  the  mitin  design,  and  the  differences  between  one 
and  another  make  depend  rather  on  details  of  design  as 
regards  methods  of  winding,  ventilation,  A;c..  than  \}pon  broad 
principles. 

The  Westinghouse  turbo-klteniator  has  a  stator  of  the  usual 
cylindrical  type,  consisting  of  steel  punchings  rigidly  held  in  a 
substantial  yoke,  with  air  outlet  chimneys  at  both  top  and  bottom  ; 


tion.  The  core  is  usually  forged  solid  with  the  shaft,  of  high-class 
material ;  the  coils  are  held  in  the  slots  by  metal  wedges,  and  the 
end  co!inections  are  enclosed  in  steel  or  bronze  end  rings.  The 
slots  are  wide  and  comparatively  few  in  number,  so  that  the  end 
connections  are  substantial  straps,  from  Ij  to  2  in.  (38  to  .51  mm.) 
wide  in  large  machines,  which  resist  deformation,  even  if  the 
machine  is  short-circuited  and  the  rotor  brought  to  a  sudden 
standstill.  The  blocking  at  the  ends  can  therefore  be  reduced  t« 
a  minimum,  and  the  sjiace  utilised  for  ventilation.  Fig.  10  shows 
a  rotor  partly  wound,  and  fig.  1 1  the  completed  rotor. 


Pig.  8.— Akmature  Winding  ok  .5,000-kw.,  ll,nii(i-\oi.T. 

l.OOO-R.l'.JI.   TURBO-ALTBBNATOB. 


Fig.  9. 


SixTioN  OK  End  Winding,  showing  Method  op 

Cl.A.MPING. 


either  of  these  can  be  used  for  the  discharge  of  heated  air,  which 
is  preferably  carried  away  by  ducts  to  the  exterior  of  the  building,  to 
ensure  quieter  running  and  a  cooler  engine  room.  The  winding 
consists  of  separate  bars  and  end  (x)nnectors,  which  can  lie  with- 
drawn independently  for  repairs  ;  this  system,  m  shown  in  fig.  8, 
allows  of  a  solid  bracing  of  the  end  connections,  a  most  important 
matter,  without  interfering  with  the  ventilation.  The  conductors 
arc  laminated  to  prevent  eddy  currents,  and  in  large  machines  each 
conductor  is  insulated  for  the  full  voltage  between  the  terminals. 


In  order  to  compress  the  winding  apd  insulation  to  a  practically 
solid  condition,  a  clamping  system  consisting  of  heavy  steel  rings 
and  radial  screws  is  employed,  as  shown  in  tig.  12.  By  this 
means  a  pressure  is  applied  to  each  coil  approximately  equivalent 
to  the  centrifugal  force  at  full  speed,  abiouriting  to  from  50  to  100 
tons  (XT  slot  on  the  larger  rotors.  This  high  pressure,  combined 
with  baking  at  a  high  temperature,  eliminates  all  jxissibility  of 
"  breathing  "  of  the  coils  in  service.  ,  Each  coil  is  made  in  one  piece 
without  joints. 
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In  turho-altcrnators,  which  irivc  a  larjfo  output  from  a  small 
volumo  of  material,  eflicioiit  ventilation  is  of  supreme  imimrtancc. 
In  the  smaller  W'estinjrhousi'  niarhinos  cold  air  is  drawn  into  the 
lasin^  b_T  means  of  fans  nionnte  1  oil  the  ends  of  the  rotor,  and  dis- 
i-hiirsed  through  radial  dnots  in  (he  stator.  The  larfrer  machines 
are  provided  witli  the  Westin;;house  patent  radial-axial  system, 
according  to  which  axial  ducts  carry  air  from  both  ends  of  the 
machine  to  radial  duct*,  from  which  it  passes  outward  into  the 
yoke  (tifr.  \'A).     Local  heating:  is  prevented  by  causing-  the  air  to  be 


ELECTRIC     VEHICLES     IN     SHEFFIELD. 

Kv  .1.  A,  PRIESTLEY. 


Fli;:    1(1. — S,rt(l(_l-K.\'.A.,    2,4(I(I-H.(',M.    RoTtdi.    IN    COlIKt^K   OP 
WiNDINI!. 


Fig.  U. — Completed  .S.odO-iv.v.A.  Rotor. 


discharged  from  the  axial  ducts  over  the  whole  leng-th  of  the  stator 
core,  part  of  the  air  from  each  end  being  led  the  whole  length  of 
the  core.  Thus  the  advantages  of  uniform  temperature  and  large 
volumes  of  air  are  combined. 

The  air  enters  the  rotor  by  way  of  axial  holes  extending  the 
whole  length  of  the  core,  which  feed  radial  ventilation  ducts  at 


Fig.  12. — Pressing  Gear  in  Position  on  5,600-kw,  Rotok. 


Fig.  13, — Radial-Axial  System  of  Ventilation. 


intervals,  the  air  passing  across  the  air-gap  and  through  the  radial 
ducts  in  the  stator  core.'  Special  care  is  taken  to  cool  the  rotor 
end  connections,  and  all  machines  are  made  self-ventilating. 

The  exciter  is  usually  overhung  on  an  extension  of  the  rotor 
shaft,  and  generally  has  a  radial  commutator,  which  eliminates  the 
effects  of  vibration. 

In  conformity  jWith  British  traditions,  reliability  and  soundness 
of  construction,  combined  with  high  efficiency,  have  been  the 
fundamental  considerations  in  the  design  of  the  Westinghouse 
turbines  and  alternators  alike,  and  that  success  has  been  attained 
in  respect  of  these  will  he  admitted.  Severiil  machines  of  2li..")(Hi 
K.v.A.  have  been  or  are  being  supplied  to  British  power  stations, 
and  we  have  no  doiAt  that  larger  sizes  will  be  called  for  at  no  dis- 
tant date. 


(Ahxtnirt  nf  piipfr  reail  hefnre  the  ISKVnvTf.  of  ( 'r.F.AVAIsr, 

Superintendents.) 


Shekkield  is  easily  the  largest  user  of  battery-operated  vehicles 
for  refuse  collection,  a  purjwse  for  which  they  are  particularly 
suitable.  In  IKI  I,  on  the  author's  recommendation,  the  T.C.  made 
extensive  inquiries,  and  purchased  an  Edison  2-ton  vehicle,  whicli 
has  been  at  work  continuously  since  Sej)tember,  IKIS.  The  results 
were  so  satisfactory  that  others  were  ordered,  the  number  at  work 
at  the  time  of  writing  being  eight,  with  two  to  follow.  In  order 
to  facilitate  comparison  of  costs,  the  author  explains  that  the  con- 
ditions relating  to  bin  refuse  collection  in  Sheffield  are  less  favour- 
able to  the  use  of  motors  than  in  any  other  place  known  to  him, 
but  the  opportunity  of  using  the  vehicles  on  t)oth  day  and  night 
service  is  a  decided  advantage.  There  are  no  back  streets  in  the 
city  ;  refuse  collecteil  during  the  day  is  carried  from  bins  at  the 
rear  of  the  houses  to  the  street  by  the  workmen,  the  minimum  dis- 
tance Ijeing  2(1  yards.  With  horse  wagons  there  are  two  men,  who 
both  help  to  load  ;  with  "  electrics  "  there  are  three  labourers,  and 
a  driver  who  only  loiuis  occasionally.  The  costs  given  below  for 
bin  refuse  include  all  laliQur  in  collecting. 

Ash])its  are  emptied  by  "  getters-out."  who  are  paid  at  piecf" 
rales,  and  wheel  the  refuse  into  the  front  street,  where  it  is  loaded 
into  wagons,  chiefly  at  night.  Horse  wagons  are  loaded  by  tin- 
driver  alone,  and  electrics  by  the  driver  and  one  labourer.  Thi- 
costs  in  the  case  of  a-shpit  refuse  are  for  loading  and  removal  only. 
The  weekly  wages  at  present  paid  are  ; — Electric  vehicle  drivers. 
4(i8.  ;  ditto  labourers,  43s.  ;  horsemen,  41s,  ;  horse  wagon  labourers, 
:!.Ss.  The  cost  of  horse,  carter,  and  wagon  is  taken  at  1 3s.  (id.  a 
day,  to  which  tigure  is  added  the  wages  paid  for  labourers. 

The  working  costs  of  the  "  electrics "  include  wages,  vehicle 
costs,  tires,  and  electricity.     The  vehic}e  costs  are  as  follows  : — 

Interest  and  depreciation  (Id  years'  life) 

Insurance 

Garage,  cleaning,  charging,  and  watering, 

Waste,  oil,  grease,  i&c 

Repairs  and  renewals 


or  £3  19s.  6d.  per  week,  divided  equally  between  day  and  night 
work.     The  tires  are  maintained  under  contract. 

The  batteries  are  guaranteed  to  give  100  per  cent,  of  their 
original  efficiency  after  eight  years'  constant  service.  The  life  of 
the  electric  vehicle  is  necessarily  longer  than  that  of  a  steam  or 
petrol  vehicle,  with  many  working  parts,  and  the  strains  and 
-shocks  which  it  endures  are  far  less  with  the  electric  drive,  while 
the  allowance  for  repairs  and  renewals  represents  10  per  cent,  on 
the  cost  of  the  chassis — an  ample  provision  for  10  years'  life.  The 
total  mileage  per  week  is  very  low,  and  nearly  one-half  of  this  is 
run  Without  load. 

The  period  reviewed  is  comprised  principally  Ijetween  March 
2()th,  1916,  and  March  25th,  1917,  durtng  which  five  electric 
vehicles  were  in  use  for  different  periods.  In  this  year  51,499  tons 
of  bin  refuse  were  collected  by  horses  at  a  cost  of  (io'ld.  per  ton, 
and  7,040i  tons  by  "  electrics  "  at  a  cost  of  57'8d,  per'  ton.  Of  ash- 
pit refuse,  27,878  tons  were  collected  by  horses  at  a  cost  of  44'5d. 
per  ton,  and  10,670  tons  by  "  electrics  "  at  a  cost  of  2G'3d.  per  ton. 
The  details  of  the  costs  of  electric  vehicles  for  bin  refuse  are  : — 
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.  Vehicle  costs,  about  3^  years  ... 
"Drivers'  and  labourers'  wages 

Tires — 12,640  miles  at  Id.  per  mile  ... 

Electricity — 19,639  units  at  Id.  per  unit 


For  ashpit  refuse,  the  electric  costs  were  : — - 

Vehicle  costs,  about  3i  years 

Drivers'  ^nd  labourers'  wages 

Tires — 15,313  miles  at  Id.  per  mile  ... 

Electricity — 24,716  units  at  Id.  per  unit     . 


.    £331     1  11 

.    1,230     9  8 

52  13  4 

81    16  7 

£1,696     1     6 

.    £362  16  0 

.       641  5  11 

63  16  1 

.       102  19  8 

£1.170   17     8 


As  the  electrics,  with  one  exception,  were  working  on  the  longest 
distances,  the  comparison  is  not  strictly  fair  to  them.  As  the  long- 
distance work  is  taken  over  from  the  horse  wagons,  the  horse  costs 
over  the  city  area  have  decreased,  while  the  electric  costs  remain 
at  a  maximum.  In  one  ashpit  district  horses  and  an  ''  electric 
worked  side  by  side,  with  the  result  that  over  a  period  of  23  weeks 
the  average  cost  was  :  horses,  66'2d.  per  ton,  and  "electrics  '  34'2d. 
per  ton. 

In  addition  to  dealing  with  house  refuse,  the  author  has  used 
electric  vehicles  for  the  removal  of  clinker  residue  from  the 
destructor  works  to  tips  at  a  cost  of  2r9d.  per  ton  (or  16'4d.  per 
ton-mile),  compared  with  horse  labour  on  the  same  work,  26d.  per 
ton.  On  another  route,  removing  clinker,  the  respective  costswere 
I8'6d.  per  ton  (ISld.  per  ton-mile)  and  2r<id.  per  ton  ;  and  on  a 
longer  route,  I'.cSd.  per  ton  (ll'7d.  per  ton-mile)  and  26d.  per  ton. 

The  result  of  12  months'  working  of  electric  vehicles  in  Sheffield 
considered  on  a  tinaneial  basis  alone  is  eminently  satisfactory. 

The  work  of  the  five  vehicles  for  varying  periods  is  equivalent 
to  that  of  3J  vehicles  for  the  whole  year  ;  the  saving  over  horse 
costs  over  the  whole  .city  .-imounts  to    £1.0.t1  ;    capital  has  been 
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written  off  to  the  amount  of  C21)3  ;  electricity  supplied  from  the 
destructors  represents  a  further  sum  of  £192,  makinji'  a  total  of 
i;  1  ..">3."«.  Thus  'M  vehicles  in  one  .year  have  cleared  off  more  than  the 
initial  cost  of  IJ  vehicles.  If  the  comparison  with  horses  were 
made  only  for  the'  districts  now  served  bj  the  "  electrics,"  the 
saving'  would  amount  to  more  than  ,£2,0UU. 

The  author  believes  that  "electrics"  would  also  be  profitable  on 
single  shifts  only. 

Bin.  Ashpit 

refuse,  refuse. 

Average  tons  per  day- horses      ;i'42  UliS 

,.  —electrics TCtl  lO-.-jS 


Value  of  each  electric  in  horses 


-)-ir) 


These  figures  relate  to  the  whole  city  :   the   number  of   horses 
actually  replaced  by  each  electric  is  a  fraction  under  six. 


LEADS  FOR  ELECTRIC  FURNACES. 


Bv  rii<iH\  AHVID  LINDSTROM. 


(Trauslated  from  Teknixk^Thhhri/t  in  Metiill Ki-ijk-id 
unit  Chemii'dl  Kiigiiiferhifj.    Abstract.") 


With  the  increasins'  size  of  arc  or  resistance  furnaces  the  diffi- 
culties of  couveyin};'  the  current  from  the  transformer  to  the 
furnace  have  become  more  pronounced.  With  electrode  potentials 
as  low  jis  .io  and  100  volts  the  current  necessarily  will  be  very 
his'h,  requiring  in  turn  conductors  of  a  larffe  cross-section,  and 
under  such  conditions  two  difficulties  are  met  with.         ' 

One  is  due  to  the  "  skin  effect,"  or  the  tendency  of  the  alternat- 
ins  current  to  concentrate  in  the  portion  of  the  conductor  nearest 
the  surface  ;  the  other   is  due  to  the  self-inductance  of  the  con- 
ductor loop  which    connects    the  transformer  with  the  furnace, 
"resultinpr  in  a  low  power  factor. 

It  is  from  the  above  two  points  of  view  that  the  problem  of 
furnace  conductors  is  dealt  with  in  the  following  article,  and  an 
endeavour  will  be  made  to  show  how  the  best  results  may  be 
attained  when  desijjning'  the  leads,  and  also  how  the  results  may 
he  investifrated  by  tests.  As  an  illustration,  a  known  furnace 
installation  will  be^taken  for  an  example. 

I.— The  Ekkeou'Ite  Resistance  of  Larre  Conductor's. 

For  round  conductors  Hospitalier  has  calculated  a  table  for  the 
ratio — 

R  <■    _  ,.  _    effective  resistance  with  alternating  current 
R  (»  resistance  with  direct  current 

a-s   function  of  ,/'  and  il.  where  /'  is  the   frequency,  and  il  is  the 
diameter  of  the  conductor  in  cm.  (1  cm.  =  0'394  in.). 

From  this  table  the  following  values  only  will  be  given  : — 

fiP    720,  1,2S0,  2,000,  2,S80,  5,120,  8,000 
X   1-32,  l'-6S,     2-04,     2-39,     S'lO,     379. 

The  furnace  chosen  for  the  example  has  a  capacity  of  900 
kilovolt-amperes  at  the  lowest  pressure  of  50  volts,  so  that  the 
highest  current  is  consequently  IS, 000  amperes.  The  frequency  is 
.')0.  The  conductors  consist  partly  of  four  bars  200  X  1.5  mm., 
spaced  comparatively  close  and  connected  in  parallel.  This  corres- 
ponds to  a  cross-section  of  120  sq.  cm.,  or  a  round  solid  conductor 
with  diameter  d  =  12'f  cm.  ;  f  iP  =  7,700,  and  therefore  X  =  37. 

It  may  be  objected  that  the  conductor  did  not  consist  of  one 
single  solid  round  conductor.  This  is  true,  but  it  must  be  remem- 
liered  that  I'ven  if  the  conductor  is  split,  no  gain  is  made  if  the 
spaces  between  the  laminations  do  not  take  away  any  appreciable 
part  of  the  section,  and  if  instead  of  being  round,  the  conductor 
had  a  rectangular  or  nearly  scjuare  cross-section,  of  the  same  area, 
the'cijnditions  would  not  be  much  improved. 

In  our  case,  the  four  bars  are  arranged  about  as  shown  in  fig.  1. 
The  bars  arc  spiieed  wider  apart,  and  the  average  specific  con- 
ductivity is  consequently  less,  but  not  to  such   an  extent  that  any 


where 


\ 


first  thing  which  suggests  itself  is  the  use  of  only  one  bar,  not  too 
thick,  but  much  wider — a  bar  whose  width  is  20  to  ."iO  times  its 
thickness. 

If  /(  =  half  the  thickness  of  the  conductor  in  cm., 

c  =  2  TrvZ/n  \7 

M  =  permeability  of  the  material, 
X  =  specific  conductivity  in  C.G.S.  units, 
./'  =  frequency. 

and  X  may  be  obtained  directly  from  the  curve  in  fig.  3.  This  is 
on  the  assumption  that  the  width  of  the  conductor  is  infinite  in 
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Fig.  3. — Diagram  for  Finding  X. 


comparison  to  the  thickness,  an  assumption  which  may  be  con- 
sidered to  apply  approxinuitely  to  our  case.     When — 

\  =  1/2,000  for  copper,  n  =  \  for  copjier,   /'  =  50, 
then  (■  =  I. 

If  now  the  thickness  =  2  A  =  r5,  2'0,  2'5  cm. 

then  c  h  =  0  75,  10,  r25, 
^  and  according  to  fig.  3,  X  =  r03,  F09,  r2I. 

In  all  three  cases,  but  especially  in  the  first  and  second,  a  con- 
siderable reduction  in  the  loss  hiis  been  attained  with  the  same 
weight  of  copper.  We  could  use  a  conductor  500  X  8  mm.,  or  only 
one-third  of  the  originally  assumed  weight,  and  obtain  the  same 
loss  as  that  now  prevailing.  Two-thirds  of  the  installed  copper 
could  therefore  be  saved,  and  the  temperature  would  certainly  not 
be  materially  higher  for  this  conductor  than  that  of  the  four  bars  ■ 
actually  installed. 

Even  with  a  single  bar  500  x  S  mm.,  a  concentration  of  the 
current  towards  the  edges  must  take  place,  so  that  a  somewhat  in- 
creased resistance  will  result.  To  avoid  this,  the  conductor  may 
be  shaped  as  a  pipe  or  tube,  and  if  its  diameter  is  fairly  large  as 
compared  to  the  thickness  of  the  walls,  the  calculation  used  for  a 
bar  of  infinite  width  may  be  applied  without  appreciable  error. 
With  a  thickness  of  8  mm.  the  outside  diameter  of  the  tube  would, 
therefore,  be  500/7r  +  8  =  IBS  mm.,  this  being  based  on  the 
assumed  area  of  4,000  mm.-,  which  is  one-third  of  that  installed 
(12,000  mm.2). 

Instead  of  an  entirely  closed  tube,  it  can  ba  separated  into  two 
halves  as  in  fig.  2,  but  in  the  former  case  it  is  possible  to  provide 
fofva  very  effective  cooling  inside  the  pipe. 

II. — The  Sblf.-Inductance  in  Electric  Furnace  Leads. 

The  connections  between  the  transformer  and  the  furnace  are 
made  as  shown  in  fig.  4.  The  loop  in  which  the  self-induction 
takes  place  is  «.  i,  <■,  il,  t\  a,  and  this  should  obviously  be  made  as 
small  as  jiractical  conditions  will  permit,  consideration,  of  course, 
also  being  given  to  copper  weight  and  energy  loss.     The  distances 


Fig.  I.  Fig.  2. 

Conductor  Abbanoement. 


Fig.  4.— Connection  between  Transfobmer  and  Furnace. 


appreciable  decrease  of  x  is  obtained.  .Vt  the  same  time  sis  this 
specific  conductivity  has  decreased,  the  linear  dimensions  of  the 
cross-.section  have  increased,  and  without  introducing  a  too  great 
error,  it  may  be  assumed  that  the  resistance  in  this  case  is  approxi- 
mately three  times  as  great  for  the  50-cycle  alternating  current  as 
for  direct  current,  or  X  =  3. 

Now  the  question  arises  :  How  shall  the  conductors  be  arranged 
in  order  that  a  considerably  better  result  may  be  obtained  .'     The 


//(•  and  he  arc  each,  as  a  rule,  approximately  3  m.  at  least.  The 
question  then  arises,  how  can  the  self-induction  in  such  a  small 
loop,  consisting  of  only  one  turn,  reach  such  a  value  as  to  cause 
undue  difficulties.'  The  induotaBCe  L  in  itself  is  not  large,  but 
the  voltage  drop  caused  thereby,  E.  =  2iryi,l.  is  considerable. 
This  is  naturally  due  to  the  large  value  of  r.  and  the  value  seems 
particularly  large  when  compared  to  the  voltage  of  the  furnace 
(..50  to  100  Volts). 
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By  incana  of  the  followmsf  lorimila  the  self-imluetiiiiee  of  u 
vouikI  eDiuliictoi  forniing'  a  cii<'uUu'  loDp,  tisf.  "),  can  be  ealeulated  : 

I.  =  4  IT  itCOTi.s  +  low,.  inli-)~-J  /-/k")  IU  ''  henry 

where  K  =  the  nuiiiis  of  the  loop  in  cm. 

/•  =  the  railius  of  the  conductor  in  cm. 

If.  in  fi-f.  I, 

hr  =  ,Ie  =  I    =  300  cm. 
,•(/  =  *(■  =  /,  =  4O0  cm. 

anil  if  the  rectangular  arransrenient  is  assuineel  to  l)e  chanfjed  to  a 
circular  one  with  the  same  circumference,  its  riuliu.s  will  he 
K  =  C-'  X  300  +  2  X  400 )/2  JT  =  220  cm. 

If  we  also  assume  that  the  leivds  are  so  heavy  and  so  constructed 
that  tlie  radius  of  an  eijuivalent  tubular  conductor  ia  /■  =  12  cm., 
then  the  self-inductance  will  be 

I.  =  0!)34  X  lO"'  henry. 
With  a  current  of  18,000  amperes  we  get 
K,  =  ,'i3  volts. 

For  a  rectangular  loop  it  is,  however,  possil^le  approximately  to 
deduce  the  self-inductance  directly  as  follows  :  If  the  self-induct- 
ance for  the  two  opposite  parallel  sides  /  is  calculated  in  the  usual 
manner  and  similarly  for  the  two  sides  /i,  it  is  evident  that  the 
total  inductance  of  the  loop  will  l)e  approximately  ei|ual  to  the 
sum  of  the  two,  and  thus 

I.  =  4  (/  lo?,  (/,//•)  -f  h  logr,  (//'■))  10-"  henry  =  0-934  x  10"= 
— Caccidentally)  exactly  the  same  value  as  before.     This  value  is. 
however,  too  high  on  account  of  the  fact  that  the   ei\tire  siile  iv/, 
which  compri.ses  the  electrodes  with  their  holders  and  the  furnace 
itself,  has  a  considerably   ifreater  cross-.section   ^and  consequently 
t;reater  ;•)  than  the  rest  of  the  circuit.     Taking  this  into  considera- 
tion, and  assuming  n  =  40  cm., 
we  get                           L  =  0'83(i  X  10~''  henry, 
and                                        E,  =  47  volts. 

That  part  of  the  inductance  which  is  caused  by  the  magnetic^ 
field  within  the  conductor  itself  has  been  neglected,  but  when,  as 
previously  stated,  the  current  is  concentrated  neaj-  the  surface,  the 
error  is  not  appreciable.  On  the  other  hand,  it  may  be  suspecteil 
that  the  value  is  too  great  on  account  of  the  fact  that  the  side  l>  c 
partly  consists  of  cables  which   are  spread   out  considerably,  in 
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Fig.  a. 


Via.  fi. 


which  case  /■,  of  course,  is  greater  than  assumed  even  for  this  part 
of  the  loop.  Furthermore,  these  cables  sag:  considerably,  which 
makes  the  area  of  the  loop  less.  On  account  of  the  many  irregu- 
larities which  the  loop  presents,  it  is  evident  that  in  general  only 
an  approximate  result  can  be  expected,  and  in  this  particular  case 
we  get  possibly  a  somewhat  too  large  value  for  the  inductance. 


ni.- 


-Measurement  of  Resistance  and  Inductance  in 
Furnace  Leads. 


To  measure  exactly  the  effective  resistance  of  the  furnace  leads 
in  our  case  seems  hardly  possible.  It  ia  customary  to  measure  the 
inductance  by  meaHs  of  voltmeters,  ammeters,  and  wattmeters 
connected  on  the  primary  side  of  the  transformer,  but  this  requires 
very  accurate  instruments. 

The  writer  has  used  a  more  simple  and  direct  method,  consisting 
in  measuring  the  inductive  voltage  component  of  the  furnace  leads 
directly  with  a  voltmeter.  A  pressure  wire  was  placed  between  the 
loop  conductors,  as  shown  by  the  dotted  line  in  fig.  4.  as  well  as  in 
fig.  6.  where  the  dot  represents  the  relative  position  of  the  wire 
with  respect  to  the  copper  bars.  The  potential  between  the  ends 
/  and  1/  of  this  wire  was  determined  by  a  hot-wire  voltmeter, 
which  ia  the  only  type  which  can  be  used  within  a  reasonable 
distance  from  the  leads  on  account  of  their  strong  magnetic  field. 

With  the  furnace  in  question,  the  following  values  were 
obtained  : — 

Current  in  furnace  leads  =  13,70o  amperes. 

Voltage  at  transformer  terminals  =  51  volts. 

Voltage  between /and  i/  =  24  volts. 

The  current  was  measured  on  the  primary  side  of  the  trans- 
former, also  with  a  hot-wire  instrument. 

The  voltage  triangle  is  as  shown  in  fig.  7,  so  that 

cos  <p  =  45/.51  =  0-88. 

If  the  current  were  IS, 000  amperes  and  the  total  pressure  of 
.^1  volts  were  maintained,  the  voltage  /'</  would  be  3r.5  volts,  and 
the  voltage  triangle  would  give 

cos  0  =  40/61  =  0785, 
which  value  would  apply  for  our  circuit  under  full  loa<l. 

One  weakness  of  this  measuring  method  is  due  to  the  difficulty 
in  placing  the  pressure  wire  just  right,  in  that  it  cannot,  of  course, 
pa.ss  centrally  through  the  electrodes  and  the  fuma<;e  itself.  The 
inductance  voltage  will  therefore  be  a  little  too  low.  but  in  any 
case  it  may  be  assumed  that  measurements  with  different  arrange- 
ments of  the  leads  are  sufficiently  accurate  for  comparisons.  . 

This  installation  also  contained  some  older  furnaces,  the 
leads  of  which  consisted  of  copper  tubing  instead  of  bars. 
The     leads      were      furthermore     divided      into     two      branches 


(tubes)  carried  at  sonii?  distance  from  itaoh  other.  A  pri«siire 
wire  was  placed  inside  one  of  the  |iarallel  pipes,  and  the 
following  wsulta  were  obtaineil  : — 

Current  in  furnace  Icatls  =  18,400  amps.. 
Pressure  at  transformer  tern\inals  =  5o  volts, 
Pressure  lietweem  /'  and  i/  (.tig.  4 )  =  22  volts. 
Cos  (p  =  0'9. 

As  cos  0  in  the  previous  case  for  the  some  current  was  078r),  it  is 
seen  that  th(!  older  method  gives  considerably  better  results  as  far 
as  the  inductance  is  concerned.  This  <l('))encla  i)artly  on  the  fact 
that  tubes  are  used  insteiui  of  the  laniinateil  bars,  but  is  principally 
<lue  to  the  leail  for  each  pole  being  dividcil  into  two  separate  tubes. 
In  these  tulws.  jis  follows  from  the  above,  the  incn'ase  i]i  the 
resistance  unil  the  lulditional  losses  are  considerably  less  than  with 
laminateil  bars. 

IV. — Su.m.marv. 

In  those  parts  of  the  circuit  between  the  transformer  and  the 
furnace  where  the  two  leads  come  near  together  (for  example, 
between  the  terminals  of  the  transformer  and  point  a  in  tit'.  4). 
there  is  no  difficulty  in  keeping  the  inductance  or  the  effective 
resistance  within  reasonable  limits  ;  for  example,  by  suitably  trans- 
posing the  positive  and  negative  bars.  In  cases  where  the  common 
distance  is  relatively  great,  much  I'an  be  gained  by  making  the 
leads  of  two  concentric  tubes.  The  inductance  as  well  as  the 
increase  in  the  resistance  will  thus  be  a  minimum. 

In  those  parts  of  th'e  circuit,  on  the  other  hand,  where  each  lea<I 
has  a  separate  path,  the  use  of  a  single  group  of  laminated  bars  for 
each  leatl  would,  in  general,  seem  unsuitable,  esjwuially  whert?  large 
cross-sectiona  are  involved.  As  near  aa  jjossible  to  the  place  where 
the  leads  separate,  each  conductor  should  be  divided  into  two 
groups,  placed  sufficiently  far  apart  with  respect  to  the  length. 
With  a  not  too  great  current,  each  of  these  groups  may  consist  of  a 
single  bar  whose  thickness  should  not  exceed  15  to  20  mm.  If  the 
current  is  great,  so  that  for  practical  reasons  a  total  thickness  of 
the  bars  for  each  group  of  more  than  20  mm.  would  have  to  l)e 
used,  tubes  should  be  used  instead  of  bars.  Otherwise  the  arrange- 
ments should  be  as  stated  above — that  is,  two  tubes  for  each  lead 
should  be  used,  placed  at  a  suitable  distance  from  each  other  and 
with  a  thickness  of  the  walls  from  15  to  20  mm.  In  general,  a 
greater  diameter  of  the  tube  (and  consequently  a  less  thickness 
of  the  walls)  as  well  as  a  greater  distance  between  the  groups  will 
give  a  better  result  witli  regard  to  the  inductance  as  well  as  to  the 
increased  resistance. 


LEGAL 


Prust'  i:  West.minster  Corporation. 

In  the  Shoreditch  County  Court  last  Friday,  before  his  Honour 
Judge  Cluer  and  a  jury.  Mr.  Prust,  of  Dalston  Lane,  X.E..  a  taxicab 
proprietor,  sued  the  defendant  Corjwration  for  £'M  damages  to  a 
taxicab.  It  appeared  that  at  1 1  o'clock,  on  a  dark  night,  one  of  the 
plaintiff's  cabs,  while  being  driven  along  Knightsbridge.  collided 
with  another  cab — a  hansom — causing  the  damage.  The  alleged 
cause  of  the  collision  was  that  the  Corporation  had  negligently 
allowed  the  electric  light  to  go  out  at  one  standard,  so  that  the 
plaintiff's  driver  was  unable  to  discei'n  his  danger.  He  saw  in 
front  of  him  two  red  lights,  which  he  took  to  be  the  danger  signals 
put  there  in  connection  with  an  excavation  in  the  roadway.  He 
pulled  to  the  right  to  avoid  it,  as  he  thought,  and  ran  right  into 
a  cab  which  was  coming  in  the  opposite  direction.  As  a  fact,  the 
red  lights  were  those  at  the  rear  of  stationary  cabs  on  the  rank. 
Had  the  electric  light  been  on  he  would  have  seen  what  was  hap- 
pening and  avoided  any  danger.  It  was  argued  by  counsel  that  it 
was  the  duty  of  the  Corporation  to  keep  these  lights  going,  and 
they  would  be  responsible  for  anything  that  happened  if  they  failed 
to  do  so. 

For  the  defence,  it  was  explained  to  the  jury  that  at  times,  even 
though  they  used  the  very  best  of  carbons,  and  took  the  greatest 
care,  the  carbon  would  fail  to  drop  properly,  and  out  would  go  the 
light.     The  electricity  supply  was  carried  out  by  the  Westminster 

■  Electric  Supply  Corporation,  who  had  three  men  constantly  on 
duty  to  attend  to  these  light  failures.  They  knew  the  dangers 
in  view  of  the  darkened  streets,  and  they  had  had  to  shade  their 

■lights  to  the  required  dimness  ;  besides  which,  they  were  even 
paying  the  police  to  give  them  information  of  any  failure  of  light. 
On  this  occasion  they  were  informed  that  the  light  had  gone  out.  ■ 
and  sent  as  quickly  as  they  possibly  could,  but  unfortunately  the 
accident  occurred  in  the  meantime.  Counsel  raised  a  number  of 
points  for  the  jury.  Under  the  Defence  of  the  Realm  Act,  it  was 
an  offence  to  leave  a  nuisance  in  the  road,  and  the  question  was 
whether  this  could  fairly  be  described  as  a  nuisance  under  the 
circumstances.  Again,  there  was  the  question  whether  the 
defendants  had  been  negligent  in  having  a  atandard  where  the 
light  was  liable  to  go  out,  at  such  a  serious  time  as  this,  in  the 
darkened  streets.  The  jury  found  for  the  defendants,  and  judgment 
was  entered  according!  v.  w-ith  costs. 


Rvan  i:  L.C.C. 

A  South  London  carman  (G.  Ryan)  was  awarded  £350  damages, 
at  the  Southwark  County  Court,  against  the  L.C.C.  for  personal 
injuries  sustained  through  the  wheel  of  his  van  catching  in  a 
defective  tram-rail  in  Old  Kent  Road. 
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CONTHUVERSV    BRTWEEN    JLONDON    ElECTHIC    LlCiHTlKO 
COMPANIKS. 

At  till'  Surveyors'  Institution,  Westminster,  on  Friday,  Mr. 
.Iamms  SwiNBUHNK.  F.R.S.,  ii.s  .^rhitnitor,  i-om-luded  the  Bear- 
n\j<  i){  a  claim  by  the  KeiiKiiitJtoii  \-  luiitilit.shridge  Eleetiic 
l.iyhtin;,'  Co.,  Ltd.,  lor  dauiayos  against  the  Nutting  Hill  Ehn-- 
tric  J.ight  Co.,  Ltd.,  Tor  an  alleged  bieaeh  of  an  agreement. 

Hr.  Vesey  Knox,  K.C.,  and  iVlr.  H.  B.  Marriott  were  coun.sel 
for  tlie  claimants,  while  Mr.  Honoratus  Lloyd,  K.C.,  and  Mr. 
Hr\ice  Thonui.s  appeared  for  the  respondents. 

In  oiH'niug,  Mr.  Ve.skv  Knox  siiid  the  que.stion  was  whether 
the  taking  of  a  .supply  of  <dectrical  energy  in  bulk  from  the 
Metropolitan  Supply  Co.,  Ltd..  and  the  Hammersmith 
Borough  Council  by  the  Notting  Hill  Electric  Light  Co.  was 
a  breach  of  an  agreement  made  in  19H9  with  the  Kensington  Co. 
Mr.  HoNOiHTUs  Li.oYii  :  1  don't  accept  that.  The  point  I 
venture  to  think  we  liave  to  discuss  is  in  relation  to  Ken.sal 
Town.  an<l  not  Hamniersnn'th.  Kensal  Town  is  the  one  wr 
referred  to  the  Arbitrator.  Hammer.suiith  has  cropped  up 
afterwards. 

Mr.  Vrsky  Kno.V  Vaid  he  thought  lie  should  be  able  to 
satisfy  the  Ariiitrator  that  the  question  of  the  Haniiiiersniitb 
supply  should  he  included.  Proceeding,  counsel  siiid  that  in 
■hdy.  18V)1).  ihe  claimants  and  respondents  (both  of  whom 
had  statutory  i)o\vers  to  supply  electrical  energy  in  Kens- 
ington) agreed  jointly  to  promote  a  'Bill  in  Parliament 
for  the  purpose  of  enabling  them  to  acquire  land  near  Wood 
Lant".  Hanuner.siijith.  and  erect  a  generating  station  thereon. 
It  was  agreed  that  the  joint  station  should  be  constructed  with 
a  generating  plant  of  a  total  power  of  1,80(),(XX)  watts  con- 
tinuously, and  that  this  output  might  be  u.sed  by  the  parties 
as  they  might  requiie.  but  the  claimants  were  not  to  be 
entitled  to  use  more  than  l.'200.(KKI  watts,  and  the  respondents 
not  more  than  filHl, (KID  watts,  without  the  constant  in  wiiting  of 
the  other,  and  any  lesser  outjuit  was  to  lie  available  in 
accordance  with  the  jiroportions  above  mentioned.  An(jther 
clau.se  of  the  agreement  provided  that  the  pa.rties  should  bear 
the  exi)en.se  of  working,  maintaining,  and  repaiiing  the  joint 
station,  and  of  outgoings  and  interest  on  the  joint  loah  by 
means  of  a  sinking  fund,  or  otherwise  lateably  in  proportion 
to  the  amounts  of  electrical  energy  taken  by  the  parties 
respectively  from  the  joint  station.  The  Bill  was  passed,  and 
by  an  agreement  dati-d  ()ctol>er  •iiith,  19(KI,  it  was  agreed  that 
the  station  should  be  constructed  and  equipped  by  the  two 
companies  by  means  of  an  i.ssue  of  debenture  stock  of  a 
nominal  amount  not  exceeding  d6'200,OCKI.  to  be  si'cnred  by  a 
tru.st  deed.  Another  clause — the  one  under  which  the  Kens- 
ington Co.  now  claimed — provided  :  — 

"  That  .so  long  as  any  of  the  said  stock  shall  be  outstanding 
the  two  companies  shall  from  time  to  time  take  from  the 
joint  station  all  such  electrical  energy  as  each  company, 
having  regard  to  its  other  .sources  of  supply,  may  require 
for  the  purposes  of  its  business  in  accordance  with  the  provi- 
sions of  the  agreement  of  1S99,  or  such  othei'  provisions  as 
may  fiom  time  to  time  be  agreefl  upon  between  the  two. 
companies  or  settleil  mianimou.sly  by  the  ('oiiunittee  of  Man- 
agement." 

Tile  trustees  for  the  debenture-holders  (said  coun.sel)  were 
obviou.sly  not  satisfied  to  lend  their  money  unless  the  prin- 
eip.'il  agre<>ment  was  strengthened  in  that  manner.  It  was 
further  provided  that  the  property,  after  the  redemption  of 
the  .stiK-k,  should  belong  to  the  I'laimants  and  the  resjion- 
dents  in  tlie  proportions  to  which  they  should  be  entitled,  as 
tenants  in  common,  in  such  shares  as  .should  be  in  i)roportion 
to  the  amounts  of  their  respective  contributions.  The  respon- 
dents hail  in  19(19.  and  since,  taken  a  supply  of  electrical 
energy  in  bulk  from  the  Mi'tropolitan  Electric  Supply  Co., 
Ltd.,  and  they  had  also  taken  a  supply  fi-om  the  Ilannnei- 
sim'th  Borough  (!oun<'il.  Claimants  submitted  that  the  Notting 
II ill  Co.  liad  thus  committed  a  breach  of  their-  agi'eerrrent.  As 
a  consequence,  the  exp.en.ses  of  the  joint  station  to  be  paid 
by  the  clairrrants  were  iricr-<'irsed  to  the  <'Xtent  of  i'LO)  frdiii 
19(19  to  the  end  of  191;").  Tin'  figrrres  fnv  I9l(i  had  yet  to  be 
suj)plied  by  the  r-espondents.  The  Kensington  ami  Knights- 
hriilge  Co.  a<-coidingly  claimed  damages,  and  a  declaratiorr 
that  the  respondents  were  bound  to  take  electrical  enei-gy  in 
accordance  wdth  the  agreement,  llie  respondents,  in  their 
defence,  denied  any  breach  of  the  iigri'enient,  and  decIaKcl 
that  the  claimants  <'xpi('ssly  or  impliedly  ivquestcil  them  to 
take,  or  so  agreed  to  them  takirrg.  tire  suiiply  fr'orrr  the  Metid- 
politan  Co..  and  to  waive  such  brcacli,  if  any.  RespondiMrts 
further  stated  that  they  relied  u|)<>ii  the  following  circum- 
stances  :'—"  [n  1907  certain  parties  in  the  Bornugh  ,)f  Kensing- 
ton, outside  the  areas  of  supply  of  both  the  claimants  and 
respondent.*,  being  anxious  to  obtain  a  supply  of  electricity. 
repr(«entatives  nf  the  two  companies  met  and  discussed  the 
»luestion  of  such  supply  being  given  by  the  ii'spondents.  Tlie 
p.arties  in  question  were  Messrs.  W.  N.  Davis  &  Son.  of 
Keii.sil  Dye  Works,  South  Ron.  I'ppei'  Westbourne  Park.  W. 
.\s  a  result  of  the  di.scussions.  it  was  determined  that  tire 
respondents,  not  being  able  to  give  the  sirpply  them.s(  Ives, 
shoulil  arrange  for  it  to  be  provided  by  the  Metropolitan 
Supply  Co..  Ltd.  The  respondents  accoriiinxly  made  ^rieh 
arrangements,  and  obtained  authority  from  the  Board  of 
Trade  to  give  the  supply.  The  decisiotis  referred  to  were 
made  at  one  of  the  wei-kly  meetings  which  took  place  durim.' 
.Tuly.  1907.  at  which  the  claimants  were  represented  by  their 
then  secretary    (Mr.    Erskine).    and  the  respondents  by   their 


secretary  (Mr.  liawkins)  ami  their  chief  engineer  and  mana- 
ger (Mr.  G.  Schultz),  and  had  been  acted  upon  ever  since 
with  the  full  knowledge  of  the  clairrrants.  Since  Messi'S. 
Davis  A  Son  were  first  given  a  supply  of  electr'icity,  other- 
parties  outside  the  resiJoudents'  ar-ea  of  .supply  had  been 
supplied  in  the  same  manner-,  and  the  claimants  had  been  at 
all  times  aware  of  it,  and  had  acquiesced  therein.  These 
other  parties  included  a  L.C.O  school  in  Middle  Row;  the 
London  General  Omnibus  Co.  r  Middle  Row  Garage;  William 
Whiteley,  Ltd.,  'J'J'J,  Kensal  Road;  (dobe  Wernicke,  Ltd., 
Ken.sal  iioad ;  and  the  Roman  Catholic  Schools,  Busworth 
Road.  In  the  further  alternative,  if  the  supply  in  question 
was  a  breach  of  the  agreement,  the  i-espcmdents  contended 
that  it  w-as  authorised  by  the  London  Electric  Supply  Act. 
1908.  They  further  submitted  that  they  had  at  all  times 
taken  such  a  pi-opor-tion  of  the  output  of  the  joint  .station  as 
w-as  1-ea.sonable.  and,  in  the  alternative,  if  the  supply  was 
not  in  compliance  with  the  agreement,  that  lire  claimants 
were  not  entitled  to  rrny  payment  or  to  c-laim  any  damage  in 
r-(-s(K'ct  of  any  pei'iod  prior  to  the  date  w-heii  the  claimants 
lirst  r-<'presente<l  to  the  Committee  of  Maiuigement  that  the 
r-es]M)ndents  wei-e  not  taking  such  a  jiroportion  of  the  output 
of  till-  joint  station  as   w-as  reasonable." 

Pr-oceeding,  Mr.  Vcsey  Knox  .said  it  was  not  till  19J(i  that 
the  directors  of  the  Kensington  Co.  had  any  knowledge  of 
any  supply  being  takerr  by  the  respondents  fi'onr  the  Metr-o- 
t)olitan  Co.  They  immediately  made  a  complaint,  and  as  it 
liad  not  been  met  they  brought  the  matter  befoi'e  the  Ai-bi- 
trator.  Counsel  said  it  was  apparent  orr  the  scnr-e  of  cost 
that  the  respondents  had  a  sti-ong  motive  for  taking  the 
supply  fi-om  the  Metr-opolitan  Co.  and  not  fi-orn  the  joint 
station.   . 

Mr-.  HoNORATOS  IjLOYD  observed  that  the  Metr-opolitan  Co. 
liiid  the  mains,  and  the  Notting  Hill  Co.  jiaid  bii-  them. 

Mr-.  Vksey  Knox  :  If  the  Metropolitan  Co.  laid  the  mains 
they  bi-oke  the  la-^v.  The  Notting  Hill  Co.  have  got  the  power 
to  lir-eak  up  sti-eets  by  these  "  fringe  "  orders. 

The  Arbitrator  inquired  when  the  Hammersmith  supply  began. 

Mr-.  Lloyd  :    In  1906,  sir-. 

Mr.  Vesey  Knox  (glancing  at  a  docuincnt)  :  It  says  1908 
here.     It  must  have  been  trifling  in  19(1(5.  i 

Mr.  LIjOYD  :  It  has  al-ways  been  tiitling.  It  would  afTei-t 
the  Wood  Lane  account  in  re.spect  of  your-  supply  not  more 
than  £.5  a  year. 

Mr.  Vesey  Knox,  contimiing.  .submitted  that  it  was  clear 
that  the  supplying  of  var-ious  customers  under  the  "fringe" 
order-s  by  the  Notting  Hill  Co.  was  part  of  their  business. 
It  was  tr'ue  that  the  annual  accounts  of  the  respondent  com- 
l)any  w-er-e  sent  to  the  claimants,  becau.se  it  was  the  custom 
of  the  liOiuIon  electric  light  companies  to  exchange  accoimts, 
but  the  dii-ectors  did  not  notice  that  those  accounts  con- 
tained year  by  year-  an  item  of  "  Electricity  purchased  fr-orir 
other  .sources." 

The  first  witness  was  Mr.  Herhert  Wooiii-'ri'-:i,ii  Mii.i.j-.n,  who 
srrid  he  had  been  managing  dii-ector-  of  the  Kensington  Co. 
since  .April,  1914.  and  that  prior  to  that  for  .some  iO  year's  he 
was  the  chief  engineer.  Mr.  Erskine  was  the  secretary  of  the 
lompany  during  his  (Mr.  Miller's)  associatioir  with  it  to  .Irme, 
191H,  w-hen  he  died.  During  that  time  witness  was  juai-ti- 
cally  in  daily  communication  with  Mr.  Er-.skine,  who  rrevri- 
imurtroned  a  -word  about  any  such  ar-iangement  as  that 
alleged  by  the  respondents.  Witness  had  .sear-ched  through 
Ml-.  Erskine's  papers,  ami  had  not  been  aide  to  lind  a  single 
document  fir  note  relating  to  the  alleged  arrangement.  To- 
w-ards  the  end  of  1914  Mr-.  Rawkins  told  him  the  lesporrdents 
were  going  to  enter  into  an  arrangement  with  the  Omnibus 
Co..  that  it  would  be  a  good  str-oke  of  business,  and  that  the 
supply  would  be  given  by  the  Metr-opolitan  Co.  Prior  to  that 
he  had  no  knowledge  or  notice  that  they  were  getting  a 
supply  fr-orn  the  Metropolitan  Co. 

C'ol.  CnoMr'ToN.  C.B..  a  director-  of  tin-  (-laimarit  company 
since  1901.  and  <-hairiiian  of  the  boaril  of  diiei-tors  sim-e  I90:i. 
said  that  if  Mr,  Krskine  had  mentioned  anything  to  him 
about  the  respondents  being  supplied  by  the  Mctropolitarr 
Co.    he    should    have  objected  veiv    strongly. 

Sir  Hi-:n]<y  Beiss.  a  director  of  the  Kensington  and  Knights- 
bridge  C!o.,  .said  that  until  Mr.  Miller  brought  the  iiiatter 
before  the  board  of  directors  on  Marvh  :i(lth.  I9l(i.  it  had 
never  come  befor-e  the  directors  in  any  .shape  or  form. 

Mr.  G.  S.  BiiriToN,  .secr-etary  of  the  Kensington  Co..  who 
succeeded    Mr.    Erskine,  also  gave   evidence. 

This  was  the  c-ase  for-   the   claimants. 

Mr.  lloNoliATi's  Ll.oYli,  for  the  respondents,  .said  he  began 
by  protestirrg  against  the  in--lusion  of  the  llamrrrersrrrith 
mailer,  and  he  adhered  to  that.  The  question^  arose  with 
ri'ference  to  two  L'roup.s  of  consirmers.  one  in  Ken.sal  Town 
and  the  other  in  Hamrriersrrrith.  So  far  as  the  Kensal  Town 
customers  were  concerned,  they  had  never  beeii  in  the  area 
of  the  respondent  company,  add  were  not  within  their  area 
now.  and  the  respondents  had  no  right  to  simply  them  or 
lay  a  main  or  anvlhing  eLe  urrtil  after  1910,  when  they 
obtairred  some  "  fringe  "  orders.  In  Ilarrimersmith  the  i-us- 
torrrers.  oriL'iriidly  14  in  number,  now  numbered  four- — iit  any 
i-iite.  biiri-  bad  now  come  into  the  ar-ea  irpon  the  recasting 
of  tlie  boundaries  It  wiis  admitted  that  at  the  lime  of  the 
agreement  the  respondents  had  one  .soui-(-e  of  .supply,  which 
was  their  own  generating  station,  and  that  this  was  suflicient 
to  have  supplied  both  the  customers  at  Ken.sal  Town  and 
Hammersmith.     Ther-efore,    he    submitted,    under   the   agree- 
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Infill.  Iiavin^'  a  >ounc  lil  .-lUpiilN  wliirL  wu.s  umple.  Ilk'  loiii 
[laiiN  wa.s  not  oljlii4ei.l  to  tako  ihf  supply  frniii  thi'  joint  .sta 
tion.  ir  he  was  rij^'lit  in  tbat  coii.sti  iiction  ol  the  c-laiisc,  in 
tlif  agreement  tlu'ie  was  an  eud  of  tlio  \vlioli>  ca-Hc,  With 
ivlerenie  to  Kensal  Town,  it  was  not  le^'al  lor  Ijic  icspoii 
iliMits  to  supply  till'  consiiinors  until  the  "IVinye  "  ordi'is 
well"  olitaiiu'd.  It  had  been  .said  hy  lii.s  li>arned  friend  that 
K«'n.snl  Town  laiiic  within  tlu'  rospondents'  husincss.  lit' 
(Mr.  Lloyd)  subiiiitti'd  that  it  must  lie  a  lojial  business,  one 
they  were  <'nfitU'd  to  t-arry  on,  and  until  the  "  fringe  "  orders 
it  was  an  illet.'al  business,  ahd.  as  such,  eertainly  could  not 
be  business  which  would  conu'  undi'r  the  agreeuieiit.  Keyard- 
iiig  the  po.sition  when  the  bu.siness  became  legali.m^d,  cotmsel 
ipioted  from  the  .\(t  of  Parliament  sanctioning  the  erection 
of  the  joint  station  with  the  object  of  showing  that  it  wa.s 
■for  the  pur|Hxse  of  .supply  \vithin  the  respective  areas  of 
supply  "  of  the  two  companies,  and  to  certain  specified 
bodies — the  Vestry  of  St.  Mary  .Vbbotts.  Kensington,  and 
Hammersmith  for  the  White  City. 

The  .VnKiTHATOR  :  Do  you  con'teiid  that  tlii'  joint  station  is 
not  even  now  available  for  sujiplving  unilcr  the  "  rriiige  " 
c.id.i.--.' 

-Mr.  l.l.iiVh:  I  do.  \lthougii  1  submit  that  tlii'  decision  of 
the  company  has  been  legalise<l  by  the  "  fringe  "  orders,  it 
has  not  enabled  the  supply  to  be  given  from  the  joint  station 
for  that  purpo.se.  nmse  are  a  few  iH>ints  of  law  I  submit  to 
you.  Coun.sel  went  on  to  refer  to  the  respondents'  .submis- 
sion that  the  taking  of  the  supply  from  the  ^Ii-troimlitan  ('o. 
was  known  and  consented  to  by  tlie  claimants.  In  11X17,  when 
they  hail  an  isol.-ited  recpiest  from  Keiisal  Town  Dye  Works, 
who  threat<Mied  thi'iii  with  the  Board  of  Trade,  they  thought 
at  the  time  those  works  were  in  theii  district,  and  that  occa- 
sioned more  worry  .still.  Mr.  J?awkins  had  iiiti'ivievvs  with 
Mr.  Erskine.  and  the  latter  agreed  that  it  was  the  wi.sest  and 
best  thing  to  give  this  one  customer  a  .suijply.  As  time  went 
on  other  cu.stomers  came  in,  and  Mr.  Rawkins  used  to  tell 
Mr.  Erskine  the  price  he  was  getting.  The  real  point  w:'.s 
that  that  was  done  as  a  perfectly  I'easonable  thing,  having 
regard  to  ei'onomie  considerations.  It  was  admitted  that  it 
would  have,  been  an  uneconomical  thing  for  the  n'spondents 
to  have  supplied  the  customers  direct  from  their  own  generat- 
ing station  Ix'cause  of  tlie  distance,  and  what  wa.s  done  w::s 
clone  with  the  knowledge  and  aciiuiescence  of  Mr.  Er.skine. 

The  .Ahbithatok  :  The  ijuestion  is  having  done  it,  and  le- 
ci'ived  beneht.  have  the  otlier  side  any  right  to  part  of  that 
benefit'.'  That  is  a  legaf  que.stion.  The  other  question  is 
economy — whether  it  would  have  been  wise  in  the  circum- 
stances to  take  it  on  at  all  if  you  had  had  to  do  it  yourselves.  I 
:ippreciat<^  your  argmnent  that  tlu*  joint  .station  .still  hi^s  no 
power  to  supply  it.  That,  of  cour.se.  stands  out  by  itself.  It 
lias  nothing  to  do  with  the  other  points. 

Mr.  l.i.ovi)  .submitted,  lastly,  that  even  if  he  was  wrong  in 
law  and  fact,  the  claiinant.s  had  sufl'ered  no  damage. 

Evidence  was  then  given  in  support  of  counsel's  statement 
by  Mr.  Ji.AWKlNS,  who  said  he  had  been  .secretary  of  the 
Xotting  Hill  Co.  since  IfXK:!,  and  manager  and  .secretary  since 
19K-i.  Mr.  Erskine  quite  agreed  that  he  should  go  to  the 
Metro|X)litan  Co..  and  upon  the  report  of  Mr.  Schidfz-(wlio 
was  manager  and  chief  engineer  up  to  1918.  and  who  since 
then  had  been  con.suItiug  engineer),  tlie  directors  determined 
to  make  arrangements  to  obtain  the  supply  fi-om  thi-  Metro- 
polit.m  Co.  On  the  lepoit  of  Jlr.  Schultz.  the  resiKindents 
would  not  have  supplied  this  had  it  not  lii-en  ])ossible  to 
obtain  a  s\jpply  from  the  Metropolitan   Co. 

.Mr.  Schultz  anil  .Mr.  .Macdonall  also  gave  evidence  for  the 
respondents,  as  well  as  Mr.  Sparks,  the  President  of  l!ie  In- 
stitution of  Electrical  tingineeis,  whose  testimony  was  of  a 
teclinical  cliaracter,   dealing  with   econontic  considerations. 

It  appeared  that  the  claimants  iiad  ba.scd  tlie  amount  of 
their  claim  on  figures  supplied  by  the  respondents  of  the 
quantities  of  electric  energy  purchased  by  them  fidin  other 
-  iurc'^--.  The  (i'.'ioes  included  a  certain  quantity  supplied  by 
the  Ifanmiersmith  Rovough  Council.  While  not  agreeing  to 
thi-  inclusion  of  the  Hammer.smith  matter  in  tlie  case,  Mr. 
I.lnyd  con.sented  to  the  figures  being  included.-  and  laarni'd 
i-ounsel  on  both  sides  agreed  that  for  the  purpo.ses  of  the 
cT..'  the  damag.s  shouUrbe  put  at  .£1,9(H,I  up  to  19U!. 

M".  Vr.SKV  Knox  remarked  that  the  luimary  object  of  the 
diimants  was  to  get  the  agreement  construeij,  although  thev 
(lid  not  know  of  the  supply  by  the  Hammer.sniith  Council 
I'util  respondents  sent  tlicm  the  figures. 

Mr.  I.i.ovd:  It  would  be  hard  if  you  were  found  to  be  riglif 
over  Hammersmith,  and  we  had  to  pay  all  the  costs  when  it 
i.j  not  in  the   reference. 

The  .\rhitraT()U  pointed  out  that  the  costs  were  within  his 
('■S'letion,  and  observed  that  if  he  found  tliat  the  HammeK- 
siii'th   question  was  not  before  liim  he  could   wipe  it   out. 

.\t  the  conclusion,  the  AubitkatoI!  intimated  that  he  would 
•■tate  bi*  award  in  the  form  of  a  snecial  case,  but  in  view  of 
the   Long.  Vacation   there   was  no   immediate   hurry. 


RlECTfilC'ITV    SlTPl.V    T.ARIIIS. 

Thk  Hackney  Case. 
The  hearing  of  this  case   wa.s  commenced    in   the  ('haiicerv 
Pivi.sion  on  Tues<lay  last.     It  will  be  reported  in  later  is.sues. 


WAR     ITKMS. 


More   \|i|irt:ciuliuii   Iroin   the   I"o.'ces. — .'\  Lieutenant   with 

the  Tyne   I'ilectrical  iCiigineci.S',  li.l';..   writes:  — 

"  The  letter  from  a  lauce-cor|Hiial  in  tlie  fj.E.K.  which  up- 
peared  in  this  week's  Revikw  awakens  me  to  my  sense  of 
duty,  and  a  very  pleasing  one  it  is,  Unless  one  has  actually 
beiMi  to  all  inU'iits  and  purpo,ses  com|)leU'ly  isolated  from  the 
outside  and  commercial  world,  it  wi-ro  impossible  to  realise 
the  help  and  bcnclit  derived  from  the  good  old  El.wTUli'Al. 
|{KVinw  received  each  we<'k.  Allhoughj  never  in  the  same 
pl.'ice  for  more  than  a  few  days  at  a  time,  I  always  receive 
the  welcome  copy  from  my  central  address,  and  I  quite  agre<' 
with  our  H.E.E.  frienil  that  without  your  weekly  gift  we 
shiuild  l)e  out  of  the  times  to  such  an  extent  that  in  the  better 
days  to  come  we  might  find  ourstdves  permanently  han<li- 
cappt'd.  I'm  sure  tliere  are  many  who  would  echo  these 
sentiments,  and  were  it  not  bir  military  pressure  of  duties 
you"  Would  weekly  be  inundated  with  biijlgets  of  appreciative 
correspondence.  J'erhaps  our  occasional  .slackness  in  writing 
is  due  to  tlie  fact  that  we  now  con.sider  the  weekly  advent 
of  the  Elkcthicai.  Rkvikw  in  the  nature  of  a  priceless  institu 
tion.  Be  that  as  it  may,  you  are  undoubtedly  doing  the  in 
dustry  one  of  the  best  of  modern  services,  and  the  thanks  of 
the  {)rofes.sion  are  due  to  you  accordingly.  May  you  con 
tinue  to  prospt^r  and  carry  on  the  good  work  till  the  old  times 
come  again,  when  I  doubt  not  but  what  your  reward  will  be 
superabundantly   fulfilled." 

Leaving   Certiticatcs. — .\   proKst  was  niado  at    the   nieel- 

ing  of  till'  Kadclilb'  (Lanes.)  I'lban  District  Council  last  week 
agajnst  the  decision  of  the  Electricity  Coiiimittee,  by  live 
Votes  to  two,  to  refuse  a  leaving  certificate' to  the  second 
engineer.  Coun.  .\thertou  Siiid  the  certificate  should  have 
been  granted.  It  had  not  been  granted  becaus<'  the  applicant 
happened  to  be  a  working  man  who  desired  to  improve  his 
jiosition.  The  Committee's  decision  would  probably  have  been 
different  had  it  been  an  official  who  had  obtained  promotion. 
He  knew  there  was  a  scarcity  of  labour,  but  other  under- 
takings were  .suuilarly  situated.  Coun.  Lord,  the  chairman 
of  the  Committee,  said  the  engineer  was  away  when  the 
Committee  met,  and  the  matter  was  really  deferred  so  that 
he  could  be  iiresent  to  state  his  case.  Several  members  asked 
if  the  position  at  Birmingham  was  still  oiJen,  and  the  chair- 
man replied  in  the  negative.  A  member  :  Then  h<-  has  lest 
his  chance.  The  Council  refened  the  minute  bac-k.  Coun. 
Brooks  .saying  it  amounted  to  a  cen.sure  upon  the  Commit- 
tee. Coun.  Whewell  .said  the  man  could  have  applied  to  the 
Bo.arrI  of  Mimitions  for  a  leaving  certificate,  l)Ut  unfortu- 
nately he  did   not  take  that   course. 

After  the  War. — Speakini^  at  the  annual  nieeiin.;^  of 
Mes,srs.  J.  Tylor  &.  Sons,  Mr.  Philip  Bnght  referred  to  the 
subject  of  Labour  conditions  after  the  war.  .\s  reported  in 
the  Financial  Times,  he  said  :  — 

"  .\bout  two  months  ago  we,  in  common  with  almcjst  all 
other  engineering  firin.<>.  had  a  .strike,  which  lasted  more  than 
a  week  and  affect<'d  the  month's  output  considerably.  The 
e;iuses  were  at  the  time  obscure,  but  1"  have  recently  been 
investigating  them,  as  one  of  the  Commi.ssioneis  appointed  by 
the  (lovernment  to  look  into  the  question  of  industrial  unrest 
in  the  North-East  aiea.  Our  repoit  is  now  in  the  hands  of 
the  (iovernment,  and  I  hope  that  steps-may  be  taken  to  re- 
move any  grievances  which  may  have  been  foiiiul  to  exist. 
IVr.sonally.  I  am  strongly  of  opinion  that  if  the  workman  can 
be  "jiersuaded  to  increa.se  his  output  and  to  utili.se  to  the 
fullest  extent  every  appliance  which  science,  allied  witli 
capital,  can  provide,  capital  can  and  mu,st  all'ord  him  a  more 
liberal  reward  in  return  for  his  labour  and  a  reduction  of 
working  hours  to  jierniit  him  to  enjoy  the  greater  h-isure  and 
recreation  wiiidi  will  be  his  due.  The  majority  of  employers 
and  workmen  are  coming  to  regard  conditions  of  employuK'nt 
from  a  more  reasonable  standpoint  than  they  did  in  the  past, 
and  they  ought  to  combine  to  influencethe  extremists  of  both 
i-las,ses  wlio  resist  the  introduction  of  methods  which,  if  pro- 
lierly  applied,  must  tend  to  improve  the  relations  between 
Capital  and  Labour,  Deliberate  restriction  of  output,  as.  now 
widely  jiractised,  is  wholly  indefensible,  but  it  has  been  en- 
couraged in  the  past  by  some  emi>loyers  who  regarded  large 
earnings  on  the  part  of  workmen  with  suspicion  and  dis- 
approval. In  America  wages  are  much  higher  than  they  are 
lieie,  and  the  output  per  man  is  enormou.sly  greati^r.  and  it  is 
in  that  direction  that  we  nni.st  travel  if  the  wealth  which  has 
been  so  wantonly  de.stroyed  during  three  years  of  wai-  is  to 
111'  restored.  It  is  now  generally  recognisi^d  tliat  all  the  pre- 
war conditions  wlii<h  exisf<>d  in  engineering  workshops  can- 
not be  restoied  without  a  very  .si-rioiis  lo.ss  of  etliciency :  in- 
di'cd,  such  K'storation  would  be  as  ridrograde  a  ste|>  as  the 
suppres.sion  of  motor  traction  in  favour  of  horses.  We  inust. 
however,  bear  in  mind  that  the  Coverument  is  definitely 
pledged  to  such  ri'storation,  and  we  are  in  lionour  bound 
to  si'e  that  Labour  is  in  no  way  prejudiced  if  it  lovally  accepts 

•IS  1  believe  it  will — a  rea.sonahle  modification  of  that  under- 
taking." 

Mr.  Andrew  Fisher.  High  Commissioner  for  Au.stralia. 
aildressing  busines.s-men  in  Belfast  recently,  said  that  aft«r 
the  war  approximately  two  years  would  be  ixxupied  in  re- 
turning to  tlie  Dominions  the  uieu'wbo  had  come  to  Oght  the 
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eueuiy.  That  meant  that  a  certain  amount  of  .shipping  would 
l)e  utili.st'd,  and  that  to  a  large  ext<Mit, the, productive  services 
of  these  men  \vo\dd  l>e  lost  (hiring!  tliat  period,  while  all  the 
lime  the  (iermans  wouhl  lie  making  ji<H)ds  for  u.s  uules.s  we 
l>iit  up  our  hands  now  and  told  them  that  they  could  not 
cojiie  in.  We  had  the  men,  the  initiative,  and  the  enteipri.se 
lo  fouiu!  new  husinesst^K,  Ijut  (lovernmeut  help  nuist  lie 
tjuaranteod.  Me,  lor  one,  hoped  that  Free  Trade  as  it  was 
known  hefore  the  war  would  never  i<'ar  its  head  again. — 
J>aily   Teleiimph. 

Mr.  J.  I,,  (iarviii.  s|)eakiiit;  to  the  I  nited  Workers,  .at 
Burlington  House,  .s;nd  it  was  the  .sheerest  moonshine  mad- 
ness to  inu\gine  tiiat  the  prolilems  of  peace  might  be  left  till 
peace  was  declared,  and  that  all  our  ellbrts  should  now  be 
concentrated  on  the  war.  The  nation  which  could  demobilise 
most  speedily  would  .secure  an  enormous  advantage  which  it 
would  lie  dilticidt  to  overtake.  Uritaiu  would  have  to  demo- 
hili.se  by  ships,  and  the  Continental  Powims.  fighting  on  their 
own  territories,  by  rail.  Gei'inany  had  perfected  her  railways, 
while  we  had  torn  our  lines  up.  We  had  a  diminished  Meet, 
and  urust  leave  large  numbers  of  our'wor'kers  abroad  while 
we  t-aii'ied  to  their  homes  the  Colonial  and  .'American  soldiers, 
and  this  with  a  sadly  diminished  fleet.  We  had  to  find  wor'k 
for  ^i,(t(Kt,(KI(l  per.sons,  and  build,  at  the  smallest  computation. 
f.50,lX)0  hou.ses  with  a  lack  of  raw  material  for  the  purpose. 
France  and  Belgium  could  not  wait  for  their  rebuilding,  but 
must  take  the  hr.st  comers.  It  was  the  rrro.st  imperative  and 
ur'gent  pr'oblein  CJreat  Bi'itain  ever  liad  to  face.  The  first 
desider'atum  was  the  compilation  of  a  national  regi.ster  with 
a  I'ecor'd  of  ^all  the  .soldier's  and  numition  workers  and  the 
.available  stock  of  machinery.  Disaster  woirld  .cei'tainly  come 
from  Jjabour  difficulties  unless  Crrpital  and  IjalSour  could  come 
to  a  common  agreement  for  the  production  of  a  new  indus- 
trial charter-.  A  career  mu.st  be  otfereil  to  the  worker,  who 
should  not  be  allowed  to  di'ift  from  employer  to  employer, 
and  there  must  be  siyme  i-etmu  to  the  older  and, more  kindly 
social  relations.  Larger  social  ambitions  must  heexcited  and 
gratified   for  him. — Daihi   Telcgrdpli. 

Mr.  Oeorge  Lansbury.  writing  to  the  Stepney  and  Poplar 
Federation  of  the  Church  of  England  Men's  Society  on 
Labour  problems  after  the  war,  .said  :  "It  is  no  use  thinking 
of  reorganisatioli  njerely  for  the  purpose  of  more  money- 
making.  We  must  recognise  the  value  of  a  thing  not  by  its 
cost,  but  its  utility.  We  have  degraded  Labour  and  our.selves 
by  putting  money  value  on  all  our'  services.  Most  of  us  have 
lived  long  enough  to  know  that  we  cannot  put  a  gold  value 
on  the  things  we  most  care  for.  Thei'efoi'e,  Labour  and 
(Capital  rnust  come  together  on  a  co-operative  basis — Tjaboui' 
giving  its  industr'y.  organised  into  industries  or  guilds,  and 
Capital  giving  its  br'ains,  both  as  pai'ts  of  the  great  business 
of  co-oj>er-ative  prmluction  and  distribirtion." — Daily  Tclc- 
(jrapli..  • 

The  Times  reports  a  speech  delivered  by  Ijord  Leverhulme 
at  the  .^Idwych  Club  Imicheon  la.st  week  on  after-the-war 
pr'<)blerns.     We  quote  the   following   therefrom  :  — 

"In  what  way,  asked  Lord   Leverhulme,  were  we  to  make 
the  be.st  of  our  position?     The   present  antagonism   between 
Capital  and  Labour  ought  not  to  exist.     Capital  and  Labour 
must   be   fused  into  one.     Co-partner.ship  was  the   one  basis 
111   coinrner'cialism;    but  it   mu.st   not  degenerate   into   charity 
or  philanthropy.     Its  object  must  be  increa.sed  elhciency  and 
incri>ase(l  prosperity  for  all;  and  it  mu.st  maintain  supremacy 
of  maiuigement.  and  I^abour  nnrst  be  free  to  work  out  its  own 
ideals;   and  ther^  must   be   gi'eater   .stabilitv   in  the   arrange- 
ni.-nt  than    a    iiiefe  ca.sh  bonus.     Further,   the  benefit    must 
"■xtend  to   wives  and    children— he  attacheil   the    utmost   im- 
portance to  thi.s— and  a   man  must  kno«   that  his  .share  in  co- 
partnei-ship  would  on -his  death  go  to  his. widow  during  her 
widowhtKid.      This    benefit    would    elevate*  inanageirrent    and 
labour  <'(|ually  m  the  social  scale,  and   would  not   be  antago- 
iiistK'  to  the  legitimate  r'ights  of  worker's.     Control  iiuist  rest 
with  those  who  louiid  the  ca.sli  capital.    If  we  had  co-partner- 
.sliip    on    tlie.se    lines   there    would    alwavs    be   the    underlyin'^ 
wages  sy.st^Mii.     This  mu.st  be  iiiaintarned  on  the  higlie.st  .scale 
practiiaible  to   the  industry   concerned.     The   bulk  of  produc- 
tion  was  done   by   machinery,    wliicli    was  getting  more   and 
more  comphcifted   and    costly    every  day.     Would    it   not    be 
lietler.  instead  ol   running  it  eight  hours  a  dav.  to  have  two 
sinltsof  six  hours  each'.'    With  such  a  reduction  in  hours   and 
two    sliitts.    therv    would    be   an   increa.sed   output   and    there 
would  be  an  elioniinus  national  gain.     The  davs  lost   through 
illne.s.s  would  be  deereas-.d  by  25  |)er  <'ent..  and'the  breakdown 
of   inacliinery    would    aLso  be  reduced.      This   was  the  outline 
ol  the  vi.sion  he  had  of  meeting  the  conditions"  that  he  thought 
would   arise  after   the    war.      The   greatest   stirrruiiis    rerniired 
was  proht-sharinB,  which  would  humanise  indiistrv  and  make 
the  working  man   no  longer  antagoni.stic  to   the  caiiitalist    he- 
cause  he  hims4'll  would  be  a  capitalist." 

Trade  After  the  War.— Lord  R;dfour  of  Rurleiidi's  Coni- 
roittee  on  tlie  f|iie.stinn  of  Trade  Tfter  the  War  met  at  tlr<' 
llous.;  of  L,,r(|s  last  wvek.  when  important  .'vidence  was 
taken. 

Exemption    Applications. -.Vi    ihe    .Shon-dilch     Tribunal 
Mr.  .L  Berg,  ageclai  years,  of  169,  Citv  Road,  E.C.,  electrical 
engineer  and  scientific  instrument  maker,  made  a  third  appli- 
cation  for  exemption.     Me  said  he  was  carrying  out  a  lot  of 
electrical   work   for  instruments  in   connecti.iTi   ulib  tji..   w^i . 


He  wa.s  a-  Ru.ssian  Pole.     The   Tribunal   granted  one  month, 
final. 

.\t  Maidstone.  Mr''.  O.  -Tones,  electrical  engineer,  appealed 
for  E.  Wicks  ('28)  and  W.  H.  Brown  (;i7),  employed  on  elec- 
trical plant  at  kx'al  works  and  institutions.  Eacli  was 
allowed  three  months.  ^ 

Sheffield  Tribunal  has  granted  exemption  until  Decembei' 
31st  to  C.  West  (:i7,  Class  C8),  electrician,.  ajUK^aled  for  liy 
the  Lyceum  The'iitre,  Ltd. 

Hiti'hin  Rur'al  TribunalJias  given  six  months'  exemption  to 
,E.  A.  Blindell  ('i'J,  Class  B3),  electrical  engine<'r  to  Mr.  Marl- 
boi'ough  Pryor.  He  was  dischar'ged  fr'orri  tlic  I  [nuseliold 
Cavalary  in  con.sequence  of  a  dislocated  knee. 

At  l?exhill-on-Sea,  on  the  api)eal  of  Mr.  Baker,  of  Station 
lioad,  .six  months'  conilitional  exemption  was  granted  to  F. 
W.   Climp.son    (B  1),  electrician. 

With  the  a.sseut  of  the  military,  exemption  whilst  engaged 
in  the  .same  tr-ade  has  been  granted  to  A.  T.  Clarke  (33,  Class 
C3),  electrician,  W'eymouth. 

It.a.stings  Tribunal  has  granted  three  months' •exemption  to 
•T.  P.  Mur'ray  (31,  B2),  fitter's  mate,  and  N.  W.  ,T.  Bissendeii 
{•a.  B  3),  wirenian,  appealed  for  by  the  Tramway  Co.;  six 
months  to  C.  Gower  (39,  C'2),  tramway  niotorman ;  and  condi- 
tional exemption  without  time  limit  to  T.  C.  Sweatman  (35. 
C  3),  electrii'ian. 

.\t  Brierley  Hill,  Messrs.  Holmes  &,  Cartwright  appealed 
for  their  electrical  engineer  and  fitter  ('27,  Bl),  said  to  be 
the  only  electrician  left  in  the  town.  Three  months  were 
gi'anted. 

-At  .A,ccrington  Trilninal,  application  was  made  on  behalf  of 
six  tram  drivers  for  leave  to  bi'ing  their  appeals  before^the 
Tribunal.  The  men  ranged  from  35  to  S.S  year's  of  age.  One 
half  wer'e  Class  A  men  and  the  other  half  .were  Class  B.  The 
Military  Repi'esentative  said  he  had  gone  into  these  cases 
along  with  the  ti'amway  manager,  and  they  came  to  an  agi'ee- 
ment  after  making  allowances  for  other  men.  It  was  tcjo  late 
in  the  day  to  re-open  the  cases.  Mr.  Britcliffe  suggested  that 
if  the  men  had  to  go  into  the  Ai'niy  some  of  the  tramcars 
would  have  to  stop.  The  Tribunal  refu.sed  to  re-open  the 
cases,  with  the  exception  of  a  B  2  man,  who  could  have  a 
fi'e.sh  examination.  If,  however,  he  was  returned  in  the  .same 
categorv  he  would  have  to  go  with  the  rest  into  the  Arnjy. 


BUSINESS   NOTES. 

Commercial  Intelligence  Work  of  the  Board  of  Trade. 

— At  a  meeting  of  the  Advisory  Committee  of  the  Board  of  Trade 
on  Commercial  Intelligence  on  July  4th  a  report  was  presented  for 
the  quarter  ended  June  30th,  1!)17.  According  to  the  Bmird  of 
Trade  Jimrnul,  among  the  other  matters  considered  by  the  Com- 
mittee were  the  future  organisation  and  scope  of  the  British 
Industries  Fair  :  co-operation  of  the  Board  of  Trade  with  trade 
associations  in  thp  investigation  of  foreign  markets ;  the  revised 
instructions  to  Trade  Commissioners  ;  the  commercial  mission  now 
in  progress  in  Spain  ;  and  proposals  for  the  formation  of  a  Latin- 
American  Association. 

Japanese  Electrical  Exports  to  China.— Aoeoi'ding  to  a 

recent  official  report.  .lapanese  electrical  materials  are  being  im- 
ported in  considerable  quantities  into  the  TTpper  Yanjftze  district 
of  China. 

Book  Notices. — Fanniivj  hi/  Moliir.  I/iiikIiiii  :  Temiilc 
Press,  Ltd.  Price  Is.  lid.  net. — This  intere.sting  booklet  lirietly 
summarises  the  leading  p.ai'ticulai"s  of  about  20  types  of  farm 
tractors  and  motor  plou^rhs,  and  illustrates  and  describes  the  work 
which  they  may  be  expected  to  perform.  It  is  intended  as  an  aid 
to  the  farmer  in  securing  the  machine  liest  suited  to  his  own  con- 
ditions, and, needless  to  say,  its  sponsors,  the  Mulor  and  ('iinniierriiil 
Mdtar,  have  iniule  the  most  of  a  jiet  suliject  in  the  limiteil  spioce  at 
their  ilisposal.  The  book  would  be  much  increased  in  value  by 
the  .addition  of  actual  data  as  to  cost  of  operating  different 
machines  under  varying'  conditions  of  practii;al  farm  work  ;  ami 
the  farmer  would  probably  (U'efer  to  be  warned  of  thi-  possible 
defects  of  new  implements  rather  than  lind  them  out  by  personal 
experience  or  trial.  But  if  we  admit  certain  shoi'tcomings  inherent 
in  new  appliances,  the  oil-driven  farm  imjilement  is  still  one  of 
the  best  means  of  labour-saving,  and.  as  such,  should  Ix-  encouraged 
in  every  jiossible  way. 

"  Technical  Papers  of  the  Bureau  of  Stamlards.  "  No.  !I0. 
Structure  of  the  Coating  on  Tinned  Sheet  ('ojiper  in  Relation  to  a 
Specific  Cose  of  Coirosion.  No.  91.  Temjierature  Measurements 
in  Bessemer  and  Open-hearth  Practice.  Washinjfton  :  Bureau  of 
Standards.  Department  of  Commer'ce, 

Catalogues    and    IJsts. — I'-hitisii    Tiiomso.v-Hopstox 

Co.,  Ltd..  Rugby.  List  No.  I. Hid  (20  pages)  contains  full  descrip- 
tion, with  many  illustrations,  connection  diagrams,  and  tabulated 
partiiculars,  of  the  company's  ironcltul  draw-out  oil-break  switch- 
gear  (type  O,  forms  Ji  and  .!.,.).  "^ 

Thk  Klaxon  (Jo.,  Ltd.,  1,  King  Street.  St.  James',  London, 
S.W.I.  Small  booklet  of  21  ]>ages.  giving'  illustrations  of  a  few 
of  the  purposes  for  which  their  Klaxon  warning  signals  are 
suitable. 

Liquidation. — Ri'r.xl     Distrkts     Ki.kctric     Undkh- 

TAKixiis.  Lni).  \Vindini.'-iip  voUiiitarily.  Liipiidator  :  G.  W. 
Brown.  21.  Mnrtin's  Lain',  (■iirinou  Street.  London. 


Vol.  HI.    No.  2,oti9,  July  20,  l!tl7.J 


THE    ELECTRICAL    REVIEW. 


.61 


LIGHTING  AND  POWER  NOTES. 


Bradford. —  H.  of  T.  Ki/Kctricai,  Sul'I'i.v  ("om.mittkk. 

— The  ('or|ii)i'.ation  Elt'ctrioity  ('i)imiiittei'  Iui3  piwswl  a  rcsciliUioii 
fully  fnilor.sin;r  and  siiii]><)rtint;' t lie  action  taken  hy  th«^4Jiinimt'r- 
SHiitli  Electricity  Committee  in  sn^'tfestiny'  that  Klectrieity  Com- 
mittt'es  should  oomhine  to  demand  that  the  U.  of  T.  ('ouiinitti'e 
shonltl  he  dissohecl,  and  re]ilaoed  by  coni]>ett'nt,  unbiiussed  persons 
not  directly  iiderested  in  eU'ctrical  matters. 

The  Electricity  (bmniittee  has  decideil  to  provide  a  ajiecial  coal 
sidins;  on  the  Midland  Railway  at  Canal  Roiul.  and  to  install  con- 
veyors hetween  the  siilin;;-  and  the  electricity  works  a.s  soon  as 
authority  for  the  work  can  he  obtained. 

Bury  St.  Edmund's. — Ykar's  Wouki.nc. — The  iHiidiiuli 

electrical  eujjineers  re|)ort  on  the  workin;;'  of  the  electricity 
departuient  for  the  year  eniled  March  iilst  last,  shows  that  the 
units  sold  amounted  to  2SI,507.  as  eomjiared  with  ;i02.(iS0  in  Itnii. 
The  total  inconn;  was  JC  l,87."i,  and  workini;'  exiienses  i:;i,S2i<,  leaving' 
a  ifross  profit  of  .tl.iHli;  after  meetini;' interest  and  sinkTiiy'  fund 
ehai-yes  and  othei'  expenses,  there  is  a  deficit  on  the  year's  workin;;' 
of  .<  I.o.'i?.     The  cost  per  unit  sold  has  ri.sen  from  L'"Hd.  to  :i'l.")d. 

Canada. — O.ntauio    I'owkr    ('o.   Purchask. — By  tlie 

purchase  of  the  tfencratiiit;'  plant  of  the  Ontario  Power  Co., 
Xia.'ara  Falls,  Ont.,  the  llydro-Electric  Power  Commission  of 
Ontario  have  acijuireil  the  lar^jest  {jeneratinjjf  plant  in  Canada. 
The  capacity  of  this  plant  is  in  the  neit;hbourhood  of  17.").00()  H.P. 

The  arransjement,  briefly,  .anvounts  to  the  assumption  by  the 
Ontario  (Jovernment  of  a  bond  of  issue  of  $14,099,(100,  the  payment 
by  I  per  cent.  -lO-year  debentures  at  XO  per  cent,  of  its  par  value 
for  jlu,000,0:lOof  capital  stock,  and  the  a.ssnmption  of  all  Canadian 
and  United  (States  contracts.  The  financial  obligation  thus  amounts 
to  S22,(iG9,00O,  on  the  .supposition  that  all  the  common  stock  is 
turned  in,  and  the  contracts  include  the  Commission's  own  con- 
tract for  lOO.UOO  H.P..  as  well  as  a  contract  with  the  Ontario 
Transmission  Co.,  which  distributes  throughout  the  Niagara  Pen- 
insula, for  GO, 000  H.P.  There  is  also  assumed  a  contract  for  the 
supply  of  Ij0,00u  H.P.  on  the  United  States  side  of  the  line.  It  will 
thus  be  seen  that  the  Ontario  Power  Co.  held  conti'acts  for  supply- 
ing up  to  220,OpO  H.P.,  which  necessitated  the  purchase  of  a  con- 
siderable quantity  of  power.  This,  by  an  old  agreement,  is  being 
obtained  from  the  Electrical  Development  Co.  The  agreement  for 
the  supply  of  1)0,000  H.P.  to  the  United  States  terminates  in  IMHO  ; 
the  price  received  is  |12'.50  per  H.P.  The  United  States  company 
owns  its  own  distribution  system. 

The  Ontario  Commission  is,  therefore,  distributing  at  the  present 
time  in  the  neighbourhood  of  300,000  HP.  This  is  made  up  chiefly 
of  the  220,000  HP.  obligation  assumed  from  the  Ontario  Power  Co., 
.■>0,000  H.P.  purchased  from  the  Canadian  Niagara  Power  Co.,  the 
generating  i)lant  at  Eugenia,  the  Severn  River  plants,  and  the 
numerous  develomnents  recently  taken  over  in  Central  Ontario 
from  the  Electric^'ower  Co. — Oniadian  Elect rintl  Xeiri. 
'  The  Shawinigan  Water  and  Power  Co.  is  constructing  a  100,000- 
volt  transmission  across  the  St.  Lawrence  River.  This  will  take 
the  form  of  a  o.OOO-ft.  span  of  three  steel  cables  carried  on  towers 
350  ft.  high,  which  will  rest  on  concrete  piers  in  the  river.  The 
cable  supports  on  the  towers 'are  on  the  same  level  but  ."lO  ft.  apart  ; 
the  cables  are  to  be  broiight  down  behind  the  towers  and  anchored. 
The  spans  will  recjuire  to  he  insulated  at  either  end,  and  the  insu- 
latoi-s  will,  in  addition  to  the  electrical  stress,  have  to  withstand 
a  mechanical  stre.ss  of  above  150,000  lb.  each. 

Continental. — Portugal. — A  Bill  ha.s  recently  been 
introduced  into  the  Portuguese  Chamber  of  Daputies.  under  which 
it  is  proposed  to  grant  State  assistance  towards  the  establishment 
of  new  industries  and  the  development  of  existing  ones  in  the 
country.  Among  the  undertakings  which  it  is  proposed  shall  come 
within  the  scheme  are  ; — The  utilisation  of  available  water  power 
and  the  manufacture  of  electrical  material  and  electro-chemical 
products. 

Spain. — Application  has  been  made  by  Julian  Hernando,  of 
Santa  Cruz  del  Valle,  for  a  concession  to  establish  a  generating 
station  and  erect  transmission  lines  for  the  supply  of  electric 
energy  to  Santa  Cruz  del  .Valle,  Soto  Garganchon,  and  Valmala. 

Italy. — The  Societa  Generate  Italiana  Edison  di  Elettricita  h.as 
published  the  conditions  of  a  prize  C(jmpetition  for  an  electric 
kitchen  to  serve  a  family  of  five  or  si.'i  persons,  which  it  has  esta- 
blished. Ten  thousand  lire  have  been  set  apart  for  the  prizes,  up  to 
three  in  number.  Five  judges  have  been  nominated — namely,  one 
member  each  from  the  Milan  Royal  Technical  Institute,  the  Asso- 
ciazione  Elettrotecnica  Italiana,  the  Associazione  Esercenti  Imprese 
Elettriche,«the  Lega  Economica  Nazionale.  and  the  Societa  Edison. 
— ;  Eleftroteni  ii;a . 

Chippenham. — The    U.D.C.   has    decided    tn    have   tlie 

electric  light  installed  at  its  offices. 

Crosby. — The  P.O.  has  appointed  a  deputation  tn  confer 

with  the  Scunthorpe  U.D.C.  relative  to  the  latter's  application  for 
a  prov.  order  for  electric  supply  in  the  jiarish,  and  to  which  the 
Council  is  favourably  disposed. 

Darton. — The  U.D.C.  has  sanctioned  the  application  of 

the  Yorkshire  Electric  Power  Co.  to  erect  an  overhead  line  from 
its  power  station  at  Barugh  to  (.awber. 

Dover. — The  T.C.  has  decided  to  extend  the  mains  so  as 
to  supply  current  to  a  local  hospital.  The  Post  Ofllce  having  taken 
only  H.M.sy  units   instead  of   12.000.  the  guaranteed  minimum,  the 


T.C.  has  asked  the  departnvent  to  pay  -JJd.  per  unit  for  lii.iiOu 
units,  instead  of  4Jd.  and  4Jd.  per  unit  beyond,  aa  originally 
agreed. 

Exeter. — Ykaii's  WoiikiN(i. — 'I'lic  animal  reijort  of  the 

city  electrical  engineer  (Mr.  H.  D.  Munro)  states  that  the  ivccouMts 
of  the  undertaking  for  the  twentieth  completed  year  of  working 
show  a  gross  surplus  of  Kit, 789,  as  against  £7,719  in  the  previous 
year,  ami  a  net  surplus,  after  meeting  interest,  sinking  fund,  and 
income-ta.\  charges,  of  £2,043.  A  total  of  1,972,288  units  were 
sold,  a  net  increase  of  2o7,oriri.  The  loss  of  revenue  Ijy  reduced 
pul>lic  lighting  is  m.'ule  good  by  an  int^rea-se  in  the  tramway  suppl.v. 
.'Vllowiiig  for  stock  dilf'ercn<:es,  the  actual  consumption  of  coal  has 
been  further  reduced  by  200  tons,  in  spite  of  the  increased  output, 
and  the  Committee  has  been  able  to  ett'ect  economies  in  nearly 
every  other  item  of  the  expenditure  account.  As  a  result,  the 
overall  cost  of  production  jK;r  unit  has  been  brought  down  by 
nearly  12  per  cent.,  in  spite  of  the  enhanced  cost  of  all  nuiterials. 
The  number  of  consumers  has  increased  by  oidy  .">."i  during  the 
year,  owing  to  the  difficulty  of  obtaining  cable  for  connections,  but 
].">  of  these  were  for  )iower  supply,  of  which  an  additional  1 10  M.i'. 
has  been  connected. 

Greasbro'. — Pkov.  Okdei!. — The  V.D.C  has  considered 

the  notice  dated  June  8th,  1917,  of  the  intention  of  the  Rotlierhaui 
Corporation  to  apply  for  a  jirov.  order  to  supply  electricity  within 
the  district,  and  has  decidid  not  to  assent  to  the  proposals.  'I'lie 
Council  intends  to  apply  f(M'  a  ])rov.  order  itself,  and  the  Rother- 
hani  Corporation  is  to  be  iusked  for  its  terms  for  a  bulk  supply,  so 
that  the  Council  will  be  able  to  sujiply  to  consumers  at  rates  nf)t 
higher  than  those  charged  within  the  borough. 

Halifax. — Yesterday  a  new  (1,000-KW.  tnrbo-f;eneriitor 
was  to  be  officially  started-up  at  the  Corporation  electricity  works. 
Lady  Rhondda  having  consented  to  perform  the  ci^remony. 

-Hucknall  Torkard. — Provisional  Oruer. — The  U.D.C. 

is  to  oppose  an  application  by  the  Nottiugluim  T.t^'.  for  a  provisional 
order  for  electric  supply,  as  the  Sherwood  Colliery  Co.  has  already 
offered  a  snpjjly  of  current  after  the  war. 

Itchen     (Hants). — Proposed     Bulk     Supply. — The 

U.D.C.  has  ajipointed  a  Committee  to  discuss  the  question  of 
obtaining-  electricity  in  bulk  for  distribution  in  the  district. 

Kirkby-in-Ashfieid.— E.L.  Proposals.— The  U.D.C.  has 

decided  to  call  a  special  meeting  to  discuss  the  application  of  the 
Nottingham  T.C.  for  a  provisional  order  for  electric  supply. 

Kirkcaldy. — The  T.C.  having  been  refused  pennissiun  to 

borrow  .£27,(JOO  for  extensions  at  the  electricit.v  works,  ha-s  decideif 
to  apply  for  powders  to  borrow  £7,000  for  a  high-pressure  cable 
from  the 'generating  station  to  the  Pathhead  district. —  Ulasijoir 
liecoril. 

London. — U.C.C. — The  Finance  Comniittee  has,  with 
the  Council's  sanctibn  and  with  the  approval  of  the  Treasury, 
agreed  to  advance  on  loan  ,£9. 18.1  at  5J  per  cent,  to  the  Hackney 
B.C.  for  electricity  purposes. 

Stoke  Nkwinoton, — The  Electric  Lighting  Committee  reports 
that  in  view  of  the  probable  shortage  of  coal  supplies  during  the 
coming  winter,  it  has  had  under  consideration  the  charges  for 
domestic  heating,  which  are  at  present  \\A.  per  unit  for  the  first 
hour's  daily  u.se  of  the  maximum  demand,  and  Id.  per  unit  for  all 
further  consumption.  As  an  alternative,  the  Committee  recom- 
mends that  a  tiat  rate  of  2d.  per  unit  be  offered  for  domestic 
heating,  cooking,  &c.,  to  all  lighting  consumers. 

Shoreditch. — Whiston  Street  E.xtension. — The  revised 
estimate  of  the, total  cost  of  the  proposed  extension  totals  .£51.500. 
as  against  .£41.000  for  which  sanction  has  been  obtained.  The 
Electricity  Committee  recommends  that  application  be  made  to  the 
L.C.C.  for  sanction  to  a  further  loan  of  £10,500  necessary  owing  to 
the  rise  in  prices  consequent  on  war  conditions  since  the  original 
estimate  was  prepared  ;  and  that  the  L.C.C.  be  requested  to  con- 
sider the  granting  of  the  longest  possible  terms  for  the  same  and 
the  lowest  rate  of  interest. 

Ha.mmersmith. — The  Electricity  Committee  has  received  a 
letter  from  the  Controller  of  Coal  Mines  with  reference  to  the 
proposed  interconnection  of  the  electricil.y  stations  at  Battersea. 
Fulham,  and  Hammersmith,  stating  that  in  view  of  the 
urgent  necessity  of  reducing  the  coal  transport  for  the  London 
area  during  the  coming  years,  the  Controller  was  anxious  to  assist 
in  the  fair  apportionment  of  the  total  cost  of  carrying  out  the 
scheme  which  was  approved  in  principle  in  June,  1915,  and  asking 
if  the  B.(.I.  was  willing  to  submit  the  matter  to  an  arbitrator  to  be 
appointed  bv  the  B.  of  T..  whose  decision  should  be  final.  The 
Committee  has  approved  the  suggestion. 

Rotherham. — Mr.  (xarnhani   Roper,  of  the  B.  of  T.,  has 

held  an  inquiry  in  London  relative  to  an   application  by  the  Cor- 
poration   for   a   prov.  order  to  supply  electricit.v  in   bulk  to  the 
Mexboro'  and  Swinton  Tramway  Co.     The  prov.  order  was  granted,  - 
but  wa.s  limited  to  the  period  of  the  war  and  12  months  after. 

Sunderland. — Price  Revision. — .\t  a  meeting  of  the 
T.C,  on  the  11th  inst..  the  Electricit.v  Committee  submitted  a 
report  which  (jntcr  alUi)  recommended  that  the  tariffs  for  the 
supi)ly  of  electricity  be  revised.  Mr.  G.  S.  Marshall  contended  that 
it  was  unfair  that  the  revision  should  only  apply  to  the  small 
consumer.  Alderman  Bruce  said  the  large  consumer  was  under  a 
sealed  contract,  and  that  the  small  consumer  had  never  contributed 
anything  towards  the  increased  cost  of  coal  until  last  year,  while 
the  shipbuilders — the  large  consumers^had  always  paid  for  the 
increased  cost  of  coal.     Eventually  the  reiwrt  was  adoiiUnl 
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Southport. — The  Corpuration  Electricity  Committee  has 

given  permission  to  the  Birkdale  i:  District  Electric  Supply  Co.  to 
chartje  an  titlJitional  5  pjr  cent,  to  private  consumers  of  electrical 
current  in  Birkdale,  on  condition  that  the  increased  protits  on 
receipts  shall  not  be  taken  into  account  in  the  event  of  the  subse- 
quent purchase  of  the  uiulertakiny  by  the  Corporation,  and  on  the 
condition  that  the  increased  charffes  do  not  exceed  those  chartred 
by  the  Coriioration. 

Stoke-on-Trent.— Price   Incheask.  —  The    T.C.    hiis 

further  advanced  the  price  of  current  from  the  meter  readin^fs  at 
the  end  of  the  September  quarter  by  85  per  unit,  mitkinj^-  a  total 
increase  since  the  war  benan  of  .SSJ  per  cent. 

Sutton-in-Ashfield. —  Pkopdskd  E.L. — The  Ncittiiiiiliam 

T.C.  has  informed  the  U.D.C.  that  application  is  to  be  made  to  the 
B.  of  T.  for  a  provisional  order  for  electric  supply. 

Taunton. — Year",s    WoRKiNf:. — The    ai'oomits    of    the 

Corporation  electricity  undertaking-  for  the  last  year  of  operation 
show  across  profit  of  £."1.107,  of  which  .-Ci^.-'iiiS  has  been  absorbed 
by  !oau  charges.  ..V.;..  and  .*;."»21  transierred  to  the  reserve  account. 

U.S.A. — -According  to  the  Khr/rini/  Wurbl,  the  Cincin- 
nati Public  Service  Authorities  intend  to  improve  the  liifhting-  in 
14  miles  of  streets,  at  an  estimated  cost  of  $140,000.  Some  it  IS 
new  lamps  are  included,  and  294  old  arc  lamps  will  be  displaced. 
The  new  lamps  will  be  of  a  I(i-C.P.  tungsten-filament  nitro;;-en- 
fiUed  type  of  2l)-ampere  1-t'l-volt  rating,  placed  IS  ft.  4  in.  above 
the  pavement,  and  operated  through  transformers  in  the  base  of 
the  standards. 

Worcester. — Propcwed  New  Plant. — After  consider- 
able discussion,  the  City  Council  has  adopted  the  Electricity  Com- 
mittee's recommendation  to  purchase  additional  bjiler  and  other 
plant,  at  a  cost  of  *;.").200.  It  was  puinted  out  that  the  extension 
would  facilitate  the  linking-up  suggestions  of  the  B.  of  T.,  and 
would  also  lead  to  economies  in  working  -some  .£57.5  per  annum  — 
representing  more  than  the  capital  charges  on  the  new  plant.  An 
application  for  sanction  to  the  adiiitional  plant  has  been  made  to 
the  Government  Department  concerned,  but  so  far  without  success. 


TRAMWAY   and   RAILWAY   NOTES. 


Blackpool. — The    Bhi''i<poo],    St.    Anne's,   and    Lytliani 

tramway  attained  its  majority  on  July  11th,  the  line  having  been 
o]>ened  on  this  date  in  189li. 

Canada. — The     employes     on    the    Toronto    tramway.s 

recently  struck  work,  demanding  an  increa5e  of  5d.  an  hour, 
making  Is^  8d.  an  hour  instead  of  Is.  3d. 

The  strike  was  settle!  by  the  acceptanC3  by  the  m-n  of  an  off.nr 
of  3d,  an  hour  increase  in  their  wages. 

Continental. — -Spain. — Tiia  formition  of  a  compmy  for 

the  construction  and  w, irking  of  electric  tram.vays  and  railw.iys  is, 
says  Li  I'Jiii'ni'ni  E'fct''icii .  under  consideration  at  Biircalon.i.  The 
promoters  are  a  Dresden  firm.  who.  howev.T,  contemplate  raising 
the  capital  by  local  subscriptions.  Riil way  schemes  imn^diately 
in  view  are  a  line  fr.im  .Mmeria  to  Bi-rja.  and  another  from  Coin 
and  Ronda  to  Tolon  ( lialneario). 

The  Compania  del  Tranvia  Electricu  de  Aviles  has  applied  for  a 
concession  for  the  coustru-jtion  of  electric  tramways  from  V'ilUi- 
legre  to  Aviles  and  San  ,Juan  de  Nieva. 

Switzerland.  -A  decision  which  the  Administration  of  the 
Swiss  Federal  Railways  has  come  to  settles  the  question  which 
has  long  hung  fire.  A  water-))ower  station  is  to  be  set  up  on  the 
River  Ritom.on  the  southern  slopeof  the  Gothard  range,  providing 
a  fall  of  over  SOU  metres.  Three  turbines  will  be  installed  at  first, 
each  of  12.(100  H.H. — L' liiilii.it rie  Klerii-'uiue. 

Halifax, — A  tramway  accident  occnrrcd  ;it  .\niMcr 
Thome,  Queensbnry,  on  Sunday  evening  last,  a  Corporation  car  on 
the  journey  to  Halifax  getting  out  of  control  n,nd  leaving  the  rails 
and  overturning  ;  about  iio  people  were  injured. 

Heywood. — .\ldermui  .\siiworth,  referring  to  the  .Imic 
receipts  on  the  tramways,  said  if  they  were  maintained  at  that  level 
for  the  whole  year,  they  wo;dd  soon  be  paying,  as  th-y  showed  an 
average  of  1.5'iiiid.  per  car-mile. 

L.   &   Y,    Kiilway  Electrification. — -V    comm;ncemcnt 

has  biea  maie  with  the  wjrk  of  cjuversion  of  the  Bury  - 
Holcombe  Brojk  line  of  th?  Lancashire  and  Yorkshire  Railway 
to  the  samj  system  of  electric  traction  as  that  in  operation 
between  Manchester  and  Bury,  and  it  is  exp»cte]  that  it  will  b,.' 
completed  at  an  early  date. 

London. — Yeak's  VVorklvo  ok  tue   L.(,'.C.  Tramuav.s. 

— The  annual  ajcjuit*  of  thi  Couiioil's  tramways  for  the  year 
ended  M  irch  3Ut  last  sh  )W  total  recjipts  am  lunting  to  £2.552.203 and 
working  expjnses,  including  w  ir  service  allowinces,  of  £  1.817, G94, 
leaving  a  grojs  surplus  of  £731.5);).  [nt 'rest,  sinking  fund,  and 
other  charges  amounted  to  £723,lii7,  leaving  a  net  surplus  of 
£11,342,  which  has  been  transferred  to  thj  renewals  fund,  wliicli 
stood  on  March  3l8t  at  £282,978.  Previously  to  this  year  there 
have  been  no  payments  into  this  fund  since  the  year  1912-13,  except 
nt?re3ton  investments  and  amiunts  recdv.-i  from  the  I.  U.  Tran- 


ways,  Ltd.  The  general  reserve  fund  on  March  31st  last  amounted 
to  £72,390.  During  the  year  5.S(i, 127,971;  passengers  were  carried 
and  49,478,973  car-miles  run.  these  figures  comparing  with 
515,429,397  passengers  and  47,S79,()75  car-milea  in  1915-1(;,  The 
capital  expenditure  at  March  31st  amounted  to  £13,570,119,  and 
the  debt  outstanding,  less  the  sinking  fund  in  hand  and  less 
£120. 210, in  respect  of  the  vain,'  of  surplus  land,  wai)'  €9,14  1, 2811. 
Capital  expenditure  on  obsolete  horse  lines  still  to  be  provided  for 
amounted  to  ,£943,740,  The  tramways  system  on  March  31st,  1917. 
extended  over  a  total  length  of  149  street  miles,  being  144;,  niiles 
of  electric  lines  and  4'(i  miles  of  horse  lines.  The  only  horse  tram- 
way routes  not  yet  electrified  are  those  in  Burdett  Road  and  Grove 
Road,  itc,  and  in  Southwark  Park  Road,  i:c.,  and  as  the  services 
on  these  tramways  have  besn  withdrawn,  the  system  in  operation 
consists  entirely  of  electric  tramways.  During  the  year  the  only  I 
work  of  tramway  construction  u  idertaken  was  the  doubling  of 
certain  portions  of  single  line  in  Woolwich. 

L.(.;.C.  Revised  Tra.mwav  Esfi.\iATKs,— The  following  is  a 
suinnuiry  of  the  revised  estimated  results  of  the  working  of  the 
tramways  for  1917-1.'-*  :  — 

Estimated  gross  surplus,  £739,142  ;  debt  charges,  \:c..  £730. si  I  ; 
leaving  a  net  surplus  of  £8,598  instead  of  an  estimated  deficiency 
of  £S9,402,  The  estimates  contain  provision  for  £11 1.300  for  war 
service  allowances  ;  but  for  this  special  charge,  the  results  of 
working  the  tramways  for  the  year  would  show  an  estimated  sur- 
plus of  approxim-ately  £123,00),  notwithstanding  the  inch-asing 
working  c._)sts.  The  estimates  outemplato  £S,59S  bdng  avniiablr 
for  addition  to  the  renewals  fund  in  1917-18,  The  li:dance  of  tin- 
fund  at  March  31st,  1918,  is  estimated  at  £2)0.1 12,  without  taking 
account  of  the  depreciation  of  investments;  the  estimated  balance 
of  the  general  reserve  fund  at  March  31st.  1!)18,  is  £71,919  on  tin- 
basis  of  investments  being  taken  at  cost  price. 

The  Highways  Committee  reoo  n  nends  that  application  be  mal' 
for  an  extension  ol:  the  time  allo.v  -i  for  th  :  c  instruction  of  certain 
tramways  .authorised,  which  will  ccpire  in  August.  1918. 

The  Council  has  decided  that  2d.  workman's  tramway  tickets 
shall  no  longer  be  available  for  ths  return  journey  or  for  a  single 
journey  by  any  car  and  on  any  route  :  also  that  workman's  retu-n 
tickets  shall  only  be  available  for  return  over  the  .section  for 
which  they  .are  issued  for  the  first  journiy  ;  and  that  workmen's 
tickets  will  not  be  issued  to  suburban  termini  by  cars  leaving  the 
central  termini  after  7.30  a.m. 

Mancliester. — Wages. — SirGeorgc  Askwitli  hasdccided  t-i 

sit  this  week  to  hear  the  Corporation  tramw.ay  employes'  case  for  the 
revision  of  the  recent  wages  award.  Meantime,  whilst  the  othe- 
Lvnca shire  tramway  authorities  are  protesting  against  the  award 
biing  re-pp^ned  at  all  so  .soon,  the  Tramway  and  Vehicle  Workers' 
Association,  with  which  the  Minchester  employes  are  atfiliat.'d, 
takes  the  view  that  if  the  Manchester  case  is  re-opened,  those  of 
the  employes  in  the  other  disti-icts  must  also  be  reconsidered,  an  1 
the  executive  of  the  Association  is  demanding  the  re-opening  of 
the  whole  award. 

Northampton". — Fares. — -Tlic   Tv-amn-a'^s    C-ininiittec   is^ 

recommending  the  Council  to  increase-  the  fares  on  the  Id. 
sictions  to  I -id.,  with  a  Id.  stage  on  each  section.  There  was  a 
loss  of  al):)ut  £3,000  on  the  tramways  last  year,  and  unless  ihe 
revenue  is  supplemented,  there  is  a  prospect  of  a  considerably 
increased  deScit  on  the  current  year.  Th  •  institution  of  Ijd.  fibres 
for  Id,  fares  on  one  section  has,  on  a  tlirei-  months'  trial,  led  to  an 
average  increase  of  £30  p.>r  week  in  the  takings  on  that  section, 
and  if  this  average  is  attained  on  the  other  sections,  it  is  estiur.itrd 
tlrit  th ;  revenu"  will  b,^  increase!  by  .£ii,0  )J  during  thi*  year. 


TELEGRAPH  and  TELEPHONE  NOTES. 


A  Long  Telegraph  Circuit. — New  Yorl<  maint-iins  ihiilv 

direct  communication  with  Valparaiso,  Chile,  a  distanc;e  id' 
apnroximately  7,0i)il  miles,  over  the  cables  of  the  Central  and 
South  American  Telegraph  Co.  This- is  probably  the  longest 
regidarly-worked  circuit  in  the  world.  -  7'.  utiil  T.  Aijr. 

Brazil. — -V   decree  has  l)L'en    issued  'd"cliiring    th  it    tlje 

wireless  telegraph  and  wireless  teleplou'.-  institutions  in  theo'.intry 
are  exclusively  the  property  of  th-.'  Fel-ral  Government. 

Foreign    Languages    on    the    Telephane. — Tlic    I'o-ii- 

master-General.  in  a  Parliamentary  answer  to  Sir  H^nry  D.il?.i'-I 
states  that  conversations  on  th:;  teleplione  in  langu'igis  of  enHjn. 
States  are  prohibited.  The  use  of  the  languages  of  Altieloouiitri 
is  not.  he  thinks,  open  to  objection,  and  it  ujuld  not  bj  forbi  11 
without  inconvenience  to  a  large  numb-3r  of  subjeits  of  .\llii-l 
States  who, at  present,  are  engaged  on  ollijial  work  in  this  ciuntiy 
-     The  Tinifs. 

Recruiting  at  3,000  Miles.— I"ni  Xoith-liir-.  in  a  l.rii'f 

spjoch  from  New  York  to  S.in  l'\'auci4Cij.  3,00)  miles  aw.iy.  ovei 
th)  long-distance  telephone  of  thj  Am  ^rican  Teleph,).i;;  an  1  Tel  ■ 
graph  Co,,  urged  C.vlifornian  Britishers  "  tod  j their  bit  "  in  th  ■  w  i 
Conversations  were  hdd  with  miny  long-distancd  cities,  and  tin 
th>  telephone  officials  switchel  on  thj  wir.>.3  which  permitilUi 
listeners  to  hear  the  P.icific  surf  at  Sai  Fraacisci  and  the  Atlanti 
surf  at  Conev  Island  simultaueouslv.  —  The  Times. 
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Wireless  Telephony    in    the    U.S.  Navy.— A  jwir  ajro. 

with  tlie  lolliilionition  of  the  Hell  'I'l'lephoiie  t'ompmiies.  a  thief- 
day  te.st  of  cominunications  a.s  mikIit  war  conditions  was  earned 
ont  bv  the  United  States  Xav.v  Deimrtnienl.  in  the  eoiir.se  of  wliieh 
e.ininiunieation  by  wireless  teleiilumy  wius  maintained  between 
Washington  and  a  l>att,leshii>  in  the  Atlantic  Ocean.  Since  then 
tlie  nse  of  wireless  telepluniy  in  the  Naval  Service  has  been  fnrtlier 
developed,  and  the  system  will  be  employed  by  the  U.S.  Navy  in 
its  war  operations.  Telephunie  i-ommunieation  wtih  aeroplanes, 
new  wireless  methods,  and  api)aratns  for  detecting  the  jn-esenee  of 
submarines  have  also  been  under  investigation,  and  imimrlanl  pro- 
trress  has  l)ee.n  made. —  T.  iiiiil  T.  Aije.  * 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — Sydxky. — Auirnst   -221111.     N.S.W.  (Invcm- 

ment  Railways  and  Tramways.  Thirty-six  induction  ijiotors 
(Sp.>;ilioation  Xo.  4f<s').  September  i;ith.--One  22.1-H.l'.  synchro- 
nous motor  (Specification  Xo.  4S'.>).  Particulars  from  Electrii^al 
Ensrineer's  Ollice,  (il.  llnnter  Street,  S.ydney. 

Itford. — -Inly  31st.    Electricity  Departnieiit.    Two  rotm-y 

or  motor  converters,  4,400  yards  E.H.T.  cable,  :!,r.00  yards  stonewaie 
conduit.     See  "Ottieial  .Notices"  to-day. 

Keighley. — Aut^ust   Srd.      12,0(i(.)  tons  bust    slack    and 

smill  slack  coal  for  Electricity  Department.  Six-monthly  and 
tw.dve-monthly  period.     Mr.  H.  Webber,  Boro'  Electrical  Engineer. 

London. —  L-CC. — Tiic  HiijliwaysCoiiimitteL'  fecoiiiiiieiKls 
that  tenders  be  invited  for  SiSt^O  yards  of  electric  cable  for  the 
Tramways  Department. 

n.M.  OrFiCK  Oh'  WoRi^.s.  — July  23rd.  Six  or  twelve  months' 
snpplv  of  conduit  boxes.  Controller  of  Supplies,  King  Charles 
St reet.  S.W.  1. 


CLOSED. 
London. — Shoreditch: — Tlic  Klertricity  Committee  litis 

received   the    following    tenders    for    turbo-alternator    |)lant    at 
Whiston  Street  :  — 

British  Tliomson-IIonston  Co.,  Ltd.          £26,51H 

Britisb  Westingbouse  Co..  Ltd.         (iworamenaed)  26,5:W 

Brush  Eleotrieal  Engineering  Co.,  Ltd 30,250 

■   Praser  &  Chalmers,  Ltd 26,728 

„                 ,,                 alternative         26,490 

Howden  &  Co.,  Ltd 27,193 

.\teliers  de  Construction  Oerlikon  (Swiss)           . .        . .  31,815 

Parsons  &  Co.,  Ltd 25,900 

'    Willans  ^t  Rohinson,  Ltd 26,600 

H.\MMERSMITH. — The  Electricity  Committee  has  receiveil  the 
undermentioned  tenders  for  E.H.T.  cable  : — 

Pirelli-General  Electric  Co.  ..         fl76 

Maciatosli  Cable  Co (recommended)    180 

Callender's  Cable  iV  Construction  Co.   . .         204 

Western  Electric  Co.  ..         ..         ..         ..         ..         ..     207 

Hetilev's  Telegraph  Works 209 

British  Insulated  4  Helshy  Cables        284 

The  Baths  Committee  recommends  the  acceptance  of  the  tender 
of  iVIessrs.  Ruberv,  On-en  A:  Co.  for  a  20-H.P.  motor,  with  circuit- 
breaker,  starter,  Xc.  for  £  125. 

P0PL.iR. — The  Electricity  Committee  recommends  the  acceptance 
of  the  f olio wingr  .tenders  : — 

Switchgear.— British  Westingbouse  Co.,  Ltd.,  £2,641. 
Sub-station  switchgear — British  Thomson-Houston  Co.,  Ltd.,  £1,G21. 
Cables.— Western  Electric  Co.,  Ltd.,  i4,782 ;  Siemens  Bros.  4  Co.,  Ltd., 
i-2,08I. 

.  Londonderry, — The  Electricity  Committee  has  accepted 

Jthe  tender  of  the  Western  Electric  Co..  at  £2,080,  for  a  new  feeder 
cable. 

Newport     (Mon.). —  Electric'ity     Coiiiinift  ■(>.       Recom- 
mended tenders  for  plant  for  extensions  :  — 
Induced-draught  plant. — Musgrave  &  Cn. 

Electrical  eciuipiuent  for  induced-draught  plant. — Brit.  Westingbouse  Co, 
Cooling  towers. — Davenport  Engineering  Co. 

Swansea. — T.C.     Messrs.  Tliomis  A:  Evans,  at  £73  lOs., 

for  the  installation  of  electric  light  in   27  Corporation  houses  on 
-  Trewyddfa  Common. 


NOTES. 

Electric  Light  Switching.— The  results  of  the  fifth  of  tlit* 

P''riodical  Batch  Exams,  conducted  in  this  subject  by  Messrs.  A.  P. 
Lundberg,Sc  Sons  are  gis'fen  in  our  advertising  pages,  and  are,  to  say 
the  least,  remarkable.  It  is  only  three  months  since  the  results 
of  the  previous  Examination  were  given  iu  this  journal,  and  though 
the  number  of  successful  competitors  then  was  very  good  for  war 
tim3,  the  present  list  shows  an  increase  of  over  ^O  par  cent.  The 
average  person  would  conclude  that  everyone  who  sent  in  a  jiaper 
got  a  certificate.  We  are  informed  that  this  is  by  no  means  the 
case,  2il  par  cent,  of  the  candidates  having,  in  the  present  instance 
failed  to  satisfy  the  examiner.  Those  interested  in  the  subject  are 
advised  to  write  to  the  firm  at  4  77-4811,  Liverp  ml  R)ad,  London. 
J.  f ,  for  particulars. 


Foreign  Trade. —  'I'hk   .Iunk   Fkjurks.  —  The  official 

returns  of  imports  and  exports  during  last  month  contain  the 
following  electrical  and  machinery  figures  :  — 

Jiutf.  Iitt'.  in'      0  imtHlhti.  11117. 

iMI'iilirs.  |;)I7.  <ler.  Iiiv.  ur  iter. 

Electrical  gooils          ...         K4,272         —   Cilt.rilll       —      U0.7T2 
Machinery        Od.S.OIIt  —  2lir..."il)4        -      44H,2«2 

E.M-nnTS. 
Electrical  goods          ...       2I4,2!I7         -232,6.')7        -     :i;tO,228 
Machinery        I.i;i.S,12l  —  ir):i.7.".7        +      «.">4,.':18 

Volunteer    Notes. — Countv    ok    London   Voli'ntekk 

Eniiinkeus  (  Fii:i,i)  Cu.mpanies). — Headquarters,  Balderton  Street, 
Oxford  Street,  W. 

Orders  for  the  week,  by  Lieut, -Colonel  C.  B.  Clay,  V.D.,  commanding:— 

Monday,  .^m/// '2ilrtl.— Technical  instruction  (searchlight)  for  No.  3  Comijany, 
Right  Half  Company,  Uegeucy  street.  Drill,  No.  3  Company,  Left  Half  Com- 
pany.    SigualliiiK  class.     Keciuits'  Drill,  6.30. 

Turtdnii,  Julii  iUh.  -  Lecture,  6.30.     Physical  drill  and  bayonet  lighting,  7.30. 

Weilneaday,  .Uilij  2.^i(/i.— Drill  and  elementary  bridge  construction  No.  1  Com- 
pany, Right  Half  Conipany. 

Thursday,  Jtdii  'JlW/j. — Drill  and  elementary  bridge  construction  No.  2  Com- 
pany. Right  Half.  Company.    Ambulance  (^lass,  6.30.    Signalling  ClaBB. 

Fridnv,  .Inly  'J?!/!.— Technical  instruction  IsP'ircblightl  for  No.  3  Company, 
Left  Half  Company,  at  Regency  Street.  Drill,  No.  3  Company,  Right  Half 
l-'ompany.     Recruits'  Drill,  6.30." 

HaUirdau,  July  2Kf/i.  CuMimandant's  Parade,  3  p.m.  Uniform,  for  route 
march.     I'lill  in  at  lloldei-'s  (ireen  Station. 

Maui.koo  Yearslkv,  Company  Commander  and  Adjutant. 

Iron  Wire  for    Rural    Transmission.— The  Connecticut 

Public  Utilities  (knnmission  has  agreed  to  the  Central  Connecticut 
Power  and  Light  Co.  using  galvanised  iron  wire  for  n.T.  transmission 
on  certain  rural  lines,  on  account  of  the  high  price  of  copper.  It  is 
proposed  to  use  ilouble-galvanised  BB  grade  Xo.  li  iron  wire,  on  poles 
spaced  2.")0  ft.  apart,  sagging  the  wire  to  give  a  factor  of  safety 
af  2  with  class  B  loatling,  viz.,  J  in.  coating  of  sleet  on  the  wire  and 
a  wind  pressure  equalling  S  lb.  per  sq.  ft.  of  exposed  surface  of  wire 
and  sleet,  at  a  temperature  of  0°  F.  The  iron  wire  is  to  be  U8e<l 
where  voltage  drop  will  be  inappreciable,  and  will  be  replaced 
with  copper  if  it  deteriorates  so  as  to  be  tinsafe. 

The  Fixation  of  Nitrogen.— Mr.   litikcr,  U.S.  Secrettiry 

for  War.  announces  that  plants  for  the  production  of  nitrates  from 
atmospheric  nitrogen  will  be  constructed  immediately,  at  a  cost  of 
about  four  million  dollars.  He  states  that  water  power  will  not 
be  utilised,  the  process  to  be  used  being  "  a  modification  of  processes 
previousl.v  known. "        i 

Inquiries. — Makers  of  sptu'c  jmrts  for  "  A.E.(!."  motors 

are  askeil  for. 

Hospital    Installation.— The    Duke    of    Portland    ha.s 

offered  an  electrical  installation  for  the  treatment  of  paralysis, 
rheumatism,  and  other  suitable  maladies  to  the  Mansfield  anil 
District  Hospital. 

Marylebone  Electricity  Department  and  the  Elec- 
trical Trades  Union. — The  Marylebone  B.(_'.  Electricity  Committee 
reports  having  considered  a  communication  from  the  London  Dis- 
trict Secret.ary,  Electrical  Trades  Union,  7(1,  Graj''s  Inn  Road.  E.C.. 
for\yarding  working  rules  for  power  and  sub-station  engineers, 
and  asking  whether  the  Council  is  willing  to  conform  to  them, 
and  pay  rates  of  wages  and  observe  conditions  of  labour  as  apjjear 
therein  ;  and  stating  that  in  the  event  of  the  Council  refusing  to 
agree  to  the  rates  of  pay  and  conditions  of  labour  laid  down  in 
the  working  rules,  the  Trade  Union  Committee  will  have  to  name 
the  Council  to  appear  before  the  (L'ommittee  on  Production  to  hear 
the  claim  of  the  Union  to  make  their  conditions  apply  to  the  men 
in  the  Council's  employ.  The  Electricity  Committee  has  informed 
the  secretary  of  the  Electrical  Trades  ITnion  that  it  has  recently  in- 
creased the  wages  of  the  employes  of  the  department,  and  has 
come  to  an  agreement  with  the  represent.atives  of  the  men,  and  is 
not  prepared  to  reopen  the  question. 

Parliamentary. — Royal  Assent. — The   fullowinsr  Acts 

have  received  the  Royal  .\ssent : — 

Trade  Union  Amalgamation  .\ct,  1917.  « 

Nottinghamshire  and  Derbyshire  Tramways  Act,  1917. 
Lancashire  Power  Construction  Co.,  Ltd.,  Act,  1917. 

Holidays  on  the  Clyde.— Shipyards,   engineering  shops, 

and  other  works  in  Glasgow  and  on  Clydeside  closed,  on  July  12th, 

for  10  days'  ho\U\a,y.--Ti>iifx. 

National  Insurance  (Unemployment)  Acts,  1911  to  1916. 

— Contributions  are  payable  in  respect  of  :  — 

2.352  X.  Apprentices  over  IG  years  of  age  employed  wholly  ur 
mainly  by  way  of  manual  labour  elsewhere  than  in  Scotland  in 
trades  set  out  in  .Schedule  1  of  the  National  Insurance  (Part  II) 
(^Munition  Workers)  .\ct,  1916,  or  in  munitions  work,  and  who  are 
bound  by  agreements  which  are  not  under  seal  and  which  do  not 
purport  to  have  been  sealed. 

2,353,  Apprentices  over  It!  .years  of  age  empIo.ved  wholly  or 
mainly  by  way  of  manual  labour  elsewhere  than  in  Scotland  in 
trades  set  out  in  Schedule  G  of  the  National  Insurance  Act,  191 1 
(Unemployment  Insurance),  and  who  are  bound  by  agreements 
which  are  not  under  seal  and  which  do  not  purport  to  have  been 
sealed. 

2,3.')4  X.  Workmen  engaged  in  the  manufacture  of  telephone 
switchboards  for  use  in  war. 

2.3.">7.  Workmen  engaged  in  the  repair  of  accumulators  used  in 
connection  with  electrical  machinery  in  buildings  or  ships., 
including  cle.aning  sediment  from  the  cells.     (Application  49G.) 
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B.    of  T.  Coal    Transport    Reorganisation    Scheme : 

Special  Fuel.  —In  connection  with  the  above  sclieme,  the  Con- 
troller of  Coiil  Mine.s  is  consiilerinff  the  re<iuirementa  of  steam 
raisers  in  regard  to  snpplies  of  special  coal  fnel.  Forms  have  been 
.  sent  out  to  steam  raisers  throughout  the  country  asking  for 
information  in  regard  to  the  class  of  coal  used,  consumption,  &c. 
A  considerable  number  of  the  forms  sent  out  have  not  been 
returned,  and  steam  raisers  who  have,  received  such  forms  should 
note  that  their  requirements  in  the  way  of  special  fuels  cannot  be 
ennsidered  in  the  absence  of  the  information  called  for  by  the 
forms,  which  should  be  filled  in  and  dispatched  to  the  Controller  of 
Coal  Mines  immediately.  In  cases  where  steam  raisers  have  not 
received  forms,  it  is  desirable  that  they  should  apply  at  once  to 
the  Conti'oller  of  Coal  Mines,  .S,  Richmond  Terrace,  Whitehall, 
London.  S.W.  I. 

Synchronous  .Signalling. — In  a  IvtU'v  to  Xnlme  I'mf. 

Joly,  of  Trinity  College,  Dublin,  draws  attention  to  a  notice  recently 
issued  to  mariners  by  the  Board  of  Trade,  in  which  the  principle  of 
synchrimous  signalling  is  applied  for  the  first  time  .to  the 
<letermination  of  distance  at  sea.  The  notice  states  that  on  the 
Fire  Island  li-ghtship,  at  the  approach  to  New  York  Harbour,  a 
combined  radio  and  submerged  sound  signalling  system  has  been 
installed,  for  use  more  especially  in  thick  weather.  The  range  of 
the  apparatus  ie  limited  to  that  of  the  submarine  bell  receiving 
ejuipment,  /.f..  six  or  seven  miles.  The  submarine  bell  strikes  six 
strokes,  pause,  then  eight  strokes  once  every  S8  seconds.  Beginning 
shortly  after  the  first  stroke  of  the  six,   about  J  second,  the  ship 

•  e  nits  a  series  of  radio  signals.  In  order  to  determine  the  distance 
of  a  ship  from  the  lightship  it  is  necessary  to  count  each  of  the-se 
railio  dots  iHitil  the  A'/'-v/  .^truht'  nfthe si.i-  mihntitriiie  ti'igiiaU  in  recelreil. 
The  nimiber  of  dots  thus  determined  gives  the  distance  in  half 
sea  miles  from  the  lightship.  Example: — Eleven  radio  dots  are 
received  before  the  first  stroke  of  the  bell  :  the  distance  is  11/2  or 
.ij  miles.  The  most  convenient  method  of  receiving  these  signals 
is  to  have  one  receiver  connected  to  the  radio  and  the  other  receiver 
connected  to  the  submarine  bell  detector,  thereby  connecting  one 
ear  to  radio  signals  and  the  other  to  submarine  signals.  The 
pai-t  icular  mode  of  applying  synchronous  signals  above  described, 
says  Prof,  .loly,  enables  the  mariner  to  dispense  with  the  use  of 
stop-watch  or  chronometer.  If  a  wireless  and  a  submarine  signal  be 
started  together,  the  latter  lags  r2  seconds  for  each  mile  travelled. 
or  for  each  half  mile  the  lag  is  0'6  second.  Hence  if  the  instantaneous 
signal  is  repeated  every  d't;  second,  the  first  of  these  being  emitted 
o'Ci  second  after  the  first  submarine  signal,  the  mariner  at  half-mile 
distance  from  the  shore  station  gets  .both  initial  signals  together. 
At  one  sea  mile  he  gets  the  first  submarine  signal  along  with  the 
second  ra<lio  dot ;  at  one  and  a  half  sea  miles  the  third  radio  dot 

.coincides  with  the  first  submarine  bell  stroke.  Hence  the  rule: 
Divide  by  2  to  find  the  distance  in  sea  miles. 

The  application  of  synchronous  signalling  to  avoiding  collision 
at  sea  is  perfectly  simple,  and  the  step  now  taken  should  lead  to 
its  careful  consideration  and  trial.  In  this  case  a  vessel  A,  when 
overtaken  by  thick  weather,  emits  synchronous  signals,  say,  every 
two  minutes.  Another  ship,  B,  hearing  these,  not  only  learns  of 
the  presence  of  A,  but  also  gets  her  distance  at  once.  B  is  also 
signalling,  so  that  like  information  reaches  A.  Each  ship  now 
signals  her  course  and  speed.  The  navigating  officers  on  A  and  B 
then  read  on  an  instrument  of  simple  construction  (1)  the  rate  at 

•  whicli  the  ships  will  be  nearing  one  another,  and  (2)  the  mutual 
bearings  of  the  two  ships — )/  collision  is  tlirfoteited.  And  now 
after  two  minutes  each  officer,  on  receiving  the  second  synchronous 
signal  of  the  other  ship,  is  able  to  say  whether  danger  threatens  him 
or  not.  For  if  this  second  signal  tells  him  that  the  ships  have 
approached  each  other  by  a  certain  distance  during  the  two 
minutes  (a  distance  read  directly  on  the  "Colli.sion  Predictor") 
there  is  danger  of  collision.  If  the  distance  covered  is  less  than 
this  (  it  cannot  be  greater  ),  there  is  safety.  The  third  synchronous 
signal  may  be  used  to  confirm  the  result. 

Buyers — Beware! — Umior  this  titlftlie  Henie  Geueralf 

ill-  r k'lei-tririti-  prints  a  warning  in  connection  with  an   advertiae- 
menWuppearing  in  the  £.  'I'.Z.  as  follows  Ctranslation; : — 

Switzerland. 
A  Swiss  electrical  firm  with  large  capital,  having  the  best  expor 
connections,  will  resume  after   the    war  the  export  as  well  as  th 
improvement   [the  //ccwf  suggests  "  di.sguise"]  of  (ierman  electro- 
technical  products.    First  class  references  will  \ye  supplied  on  request . 

Address  inquiries  to  -Alfred   R- Hamburg    .    .    .   (for  obvious 

reasons  we  suppress  the  address). 

Our  contemporary  remarks  that  we  have  amongst  neutrals  good 
and  loyal  friends,  but  there  are  also  within  their  borders  agents 
who  will  seize  every  opportunity  to  make  money,  though  it  be 
stained  with  the  blood  of  thousands  of  human  beings.  We  have 
been  taught  to  be  cautious,  and  we  echo  the  warning — after-war 
buyers,  lie  on  your  guard  I 

The  A.S.E. — For  the  post  of  assistant  jreneral  secretarv 
of  the  Amalgamated  Society  of  Engineers,  Mr.  John  E.  Arthur,  of 
Laml)eth,  has  been  electe<i. — nnilij  t'Uninicle. 

Excess  Profits  Duty. — There  was  a  lengthy  disiussioii 
in  the  House  of  Commons  on  Monday,  when  the  Finance  Bill  was 
under  consideration.  Mr.  G.  Terrell  moved  a  new  clause  on  behalf 
of  manufactures,  most  of  which  had  come  into  existence  since  the 
outbreak  of  war,  the  object  of  the  clause  being  to  protect  manu- 
facturers 90  that  when  u  tax  is  levied  on  profits  it  ia  real  net  profits 
that  are  taxed,  and  not  something  more  than  iirotits.     All  manu- 


facturers should  be  allowed  the  depreciation  which  a  prudent 
trader  desirous  of  maintaining  hi.s  trade  or  business  in  a  liigh  state 
of  efficiency  considered  necessary.  The  Government  should  en- 
courage manufacturers  to  equip  their  works  in  the  most  up-to-date 
fashion.  The  amendment  was  negatived  after  the  Chancellor  of 
the  Exchequer  had  reminded  the  House  of  the  protection  which  , 
firms  now  had  with  regard  to  depreciation,  and  that  they  could  go 
in  every  case  with  a  direct  appeal  to  the  Referee  if  it  was  con- 
sidered that  a  grievance  existed.  The  proposed  clause  would  have 
meant  that  the  whole  excess  profits  tax  would  end  so  far  as  manu- 
facturers were  concerned.  Sir  J.  Harmood  Banner  moved  a  new 
clause  with  respect  to  the  valuation  of  stocks,  the  effect  of  which, 
he  said,  would  be  to  stereotype  the  basis  of  values  of  stocks  during 
the  period  of  excess  profits  duty.  Throughout  the  country  an 
enormous  amount  of  stock  held  by  manufacturers  had  been  entered 
at  cost ;  now  the  Government  required  the  stock  to,  be  taken  at 
market  price,  which  would  mean  that  they  would  have  to  pay  on 
paper  values  which  might  never  be  realised.  After  some  consider- 
able discussion,  Mr.  Bonar  Law  announced  that,  in  order  to  meet 
the  views  of  members,  the  Government  would  put  two  years  in  the 
White  Paper  us  the  period  to  be  allowed  after  the  termination  of 
the  w»r  in  which  to  ascertain  by  actual  realisation  the  value  of 
the  stock  appearing  in  the  account  at  the  (nid  of  the  last  account- 
ing period,  and  an  allowance  would  lie  made  from  the  jirofits  of 
that  period  for  any  difference  between  the  valuation  and  the  sum 
realised.  The  period  previously  proposed  was  a  fi.xed  period  of  a 
year  from  the  termination  of  the  war,  for  all  businesses.  Sir 
.1.  Harmood  Banner  then  withdrew  his  clause. 

Electric  Power  Supply. — (leneral  Croft,   in   tlie    House 

of  Commons,  on  July  11th,  asked  the  President  of  the  Board  of 
Trade  whether,  in  view  of  his  having  promised  to  increase  the 
representation  of  local  authorities  owning  electricity  undertakings 
on  the  Committee  of  Electric  Supply,  he  would  consider  apimiiit- 
ing  a  member  to  represent  the  provincial  electric  supply  companies 
working  under  Provisional  Orders  and  subject  to  purchase. 

Sir  Albert  .Stanley  replied  :  I  am  of  opinion  that  the  Electric 
Power  Supply  Committee  as  now  constituted  is  sufficiently  repre- 
sentative of  all  bodies  owning  electricity  undertakings,  including 
those  described,  and  I  am  not  prepared  to  make  any  further 
additions  to  it. 

Mr.  Gilbert  asked  the  President  of  the  Board  of  Trade  if  he 
would  state  how  many  members  of  the  Departmental  Committee 
on  Electric  Power  Supply  were  directors  of  electric  power  oom- 
p.vnies  ;  and  if  he  would  state  the  qualifications  of  the  last  three 
mem'.)ars  appointed  to  represent  the  interests  of  municipal 
electrical  undei-takings. 

Sir  Albert  Stanley  replied  :  There  are  three  members  of  the 
Committee  who  are  directors  of  electric  power  supply  companies. 
Of  the  three  members  referred  to  in  the  latter  part  of  my  hon. 
friend's  question,  Mr.  Harold  Dickinson  is  the  electrical  engineer 
to  the  Corporation  of  Liverpool,  and  was  nominated  to  serire  on 
the  Committee  by  the  Association  of  Municipal  Corporations.  Mr. 
Vesey  Knox,  K.C.,  has  acted  as  counsel  for  many  urban  diataict 
councils  owning  electricity  undertakings,  and  was  nominated  by 
the  Urban  District  Councils'  Association.  Mr.  W.  B.  Smith  is  a 
member  of  the  Glasgow  Town  Council,  who  own  the  largest 
municipal  electricity  undertaking  in  Scotland,  and  was  nominated 
by  my  right  hon.  friend  the  Secretary  for  Scotland,  on  the  recom- 
mendation of  the  Lord  Provost  of  Glasgow. 

Mr.  Gilbert  asked  the  President  if  he  would  be  prepared  to 
consider  whether  the  London  undertakings  should  also  have  a 
representative  on  the  Committee. 

Sir  A.' Stanley  :  I  should  like  notice  of  that. — Finiuiciid  \eus. 

In  the  House  of  Commons,  General  Croft  asked  the  President  of 
the  Board  of  Trade  whether,  having  regard  to  the  fact  that  the 
latest  additions  to  the  Board  of  Trade  Departmental  Committee  on 
the  Supply  of  Electricity  were  all  representatives  of  municipal 
interests,  he  would  reconsider  his  determination  to  exclude  repre-' 
Sentatives  of  electric  supply  companies  which  were  liable  to 
purchase,  and  whether  his  attention  had  been  calUed  to  the  tact 
that  these  companies,  subject  to  purchase,  represented  a  capital  of 
Ji25,OU0.UUU  sterling. 

In  a  written  reply,  Mr.  Roberts  (Secretary)  said  :  The  Committee 
already  includes  representatives  of  the  companies  described,  and 
the  President  does  not  see  any  reason  to  alter  his  decision  not  to 
mike  any  further  additions  to  the  Committee. — Finanrial  Times. 

Report   of   the    Electrical  Trades  Committee.— In  the 

House  of  Commons,  General  Croft  asked  the  President  of  the 
Board  of  Trade  whether  the  reports  recently  made  by  the  Electrical 
Trades  Committee  and  the  Coal  Conservation  Sub-Committee  on 
Electric  Supply  had  been  published,  and,  if  not,  whether  they  would 
be  |)ublished  at  an  early  date.  Mr.  Roberts  said  that  the  Govern- 
ment had  decided  that  it  is  not  desirable  to  publish  at  present  the 
r 'ports  of  Committees  on  the  various  aspects  of  industrial  and  com- 
mercial reconstruction.  All  the  recommendations  of  these  Com- 
♦mitt<^es  wore  receiving  earnest  consideration. 

Electrically-heated   Moulding    Presses.— The  West! nsr- 

house  Electric  and  Manufacturing  Co.,  of  East  Pittsburgh,  Pa.. 
has  adopted  electric  heating  for  2;i  presses  used  in  the  manufaoture 
of  moulded  coniimsition  material.  These  presses  were  formerly 
heated  by  steam,  but  a  trial  of  an  electrically-heated  press  proved 
8o  satisfactory  that  the  entire  set  of  jiresses  in  the  company's 
moulded-insulation  department  is  now  l>eing  modified  for  etiuipping 
with  electric  heaters. 

A  series  of  tests  made  on  one  of  the  presses  shows  that  from  one 
to  IJ  hours  are  re<|Uired  to  heat  the  plates,  starting  cold,  and  tliat 
l.SOd  watts  is  require!  to  keepthe  press  hot  while  in  steady  use  for 
work  requiring  a  temperature  of  190"  C. 
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Rats! — A  City  slioi)  cmijloyc,  fined   20s.  for  not  properly 

shailiii^'  li^'hts  in  tlie  premises.  explaiiuMl  that  tliey  were  properly 
switched  oft'  when  the  shop  was  closoil  for  the  ni^hl,  anil  said  that 
they  must  have  t)een  switched  on  ajiain  by  a  rat.  —  Tlir  '/'imex. 

Scientific  Research.— The  trusti'es  of  the  Beit  Fellow- 
ships for  Scientific  Research  have  recently  elected  Mr.  Leslie 
Hartshorn  to  a  Fellowship.  He  will  carry  out  his  research  in  the 
Imperial  College  at  South  Kensiiijrton. 

Electricity    Works    Employes     and     Exemption.— 'I"he 

horouph  electrical  cnLrineer  of  Southend  has  reported  to  hi.*  ('om- 
mittw  in  rejjard  to  the  applications  nuuie  to  the  local  Tribunal  for 
the  exemption  of  live  men  whose  services  the  Committee  had  con- 
sidered essential,  that.  sub.'!e<iuent  to  the  applications  being  mmle, 
the  system  of  exemption  of  men  employed  in  undertakinjrs  certified 
un(U<r  the  JIunitions  of  War  Act  (of  which  the  electricity  undur- 
takin^r  is  one)  had  been  revised,  and  that  in  ;u;cordance  with  the 
iww  system  applications  hsul  been  nnwle  to  the  Munitions  Area 
Recruiting'  Officer  by  the  men  referred  to,  for  protection  certificates 
exempting  them  from  military  service  so  long  as  such  certificates 
should  remain  in  force,  and  that  the  certificates  applied  for  had 
been  ^-ranted.  He  further  reported  that  one  of  the  certificates  had 
since  been  withdrawn.  The  town  clerk  was  directed  to  communi- 
cate with  the  Munitions  Area  Recruitin<^  Otficer,with  the  object  ()f 
luranjrinfr  a  conference  between  the  chairman,  the  electrical  eu(j:i- 
ncer,  the  local  Military  Representative  and  the  officer  himself  with 
respect  to  the  men  employed  in  the  electricity  undertaking  whose 
serrices  the  Committee  regards  as  essential  to  be  retained. 

Liberty  Bonds. — Up  to  June  14th  employes  of  the 
Centra!  Group  of  Bell  Telephone  Companies  subscribed  for 
?652,S.")0  in  Liberty  Bonds.  Chicago  Telephone  Co.'s  employes  took 
$37(1,2,10,  .i,.**!)!  subscriptions  being  for  S50.  Commonwealth  Bdison 
Co.  employes  to  the  number  of  6,IU3  subscribed  for  S.'')06,ti00. — 
ICIeo.  Rtr.  and  Western  fjleetririan. 

Engineering  Wages :    Further  Advance.— An  award  has 

been  i.ssued  by  the  Committee  on  Production  giving  a  further 
advance  of  wages  to  all  grades  of  workmen  employed  by  members 
of  the  Engineering  Employers'  Federation.  The  award  is  given  in 
pursuance  of  an  agreement  between  the  Federation  and  46  Trade 
Unions  connected  with  the  engineering  and  foundry  trades,  under 
the  terms  of  which  the  Committee  on  Proiiuction  may  be  called 
upon  at  intervals  of  four  months  {i.e.,  February,  June,  and 
October)  to  consider  what  alteration  in  wages  is  warranted  by  the 
abnormal  conditions  due  to  the  war.  The  awards  now  issued  give 
a  further  advance  of  3s.  per  week,  making  the  aggregate  increase 
on  pre-war  rates  l.^s.  per  week.  An  advance  of  Is.  6d.  per  week  is 
given  to  boys  and  youths. 

Scottish  Electricians)  Wages.— Mr.  James M.Davies,jun., 

secretary  of  the  Eleftrical  Contractors"  Association  of  Scotland,  states 
that  the  general  eft'ect  of  the  wages  award  is  that  the  employes  in 
the  Glasgow  district  receive  an  advance  of  !  id.  per  hour  as  from 
the  beginning  of  June.  The  employes  have  already  received  more 
than  the  7s.  minimum  advance,  in  two  advances  of  Id.  and  Jd. 
respectively  (making  for  the  .")4  hours'  week.  7s.  lOid.). 

Higher  Education. — The  Society  of  Chemical  Industry 

held  its  annual  meeting,  in  Birmingham,  on  Wednesday  and  Thurs- 
day, concluding  to-day,  and  we  will  refer  to  a  number  of  matters  of 
electrical  interest  in  our  next  issue.  In  his  presidential  address, 
on  Wednesday,  Dr.  Charles  Carpenter  referred  to  the  necessity  for 
bringing  our  governing  classes  more  into  contact  with  the  working 
classes —which  make  up  the  bulk  of  the  population — in  early 
training,  if  they  were  thoroughly  to  understand  their  outlook  on 
life.  In  coming  into  contact  with  men  holding  important 
positions,  he  had  been  struck  by  the  remarkable  fact  that,  although 
they  had  been  fully  qualified  to  deal  with  big  businesses  and 
organisations,  they  had  not  the  least  idea  how  to  manage  and  deal 
with  workers.  The  reason  was  that  their  early  training  gave  no 
opportunity  for  getting  into  close  and  personal  contact  with  them. 
He  suggested  that  a  "ooy,  on  reaching  the  age  of  16.  should 
commence,  either  at  the  desk  or  in  the  factory,  with  com- 
pulsory attendance  at  continuation  schools.  After  two  or  three 
years  he  %vould,  if  showing  himself  to  possess  the  necessary  ability, 
he  fit  for  entrance  to  the  university.  At  the  same  time,  it  should 
not  be  left  to  chance  to  determine  the  path  which  the  lx)y  followed 
after  leaving  school.  If  the  teaching  authority  had  properly 
looked  after  him,  it  should  be  easy  to  divine  the  pupil's  leanings, 
and  direct  his  course  in  accordance  with  them.  As  a  preliminary  step 
towards  this,  the  first  principles  of  experimental  science  should  be 
taught  compulsorily  at  the  primary  schools.  In  this  matter,  the 
community  required,  and  was  entitled  to  have,  the  assistance  of  the 
State.  Our  educational  system  needed  alteration  at  the  founda- 
tion. In  his  opinion,  a  boy  was  old  enough  to  learn  science  when 
he  was  old  enough  to  learn  history  and  geography.  Incidentally. 
Dr.  Carpenter  urged  the  importance  of  the  interdependence  of  the 
engineer  and  the  chemist,  and  regarded  it  as  imperative  that  they 
should  get  into  double  harness  as  soon  as  possible. 

Prohibited  Exports. — The  Supplement  t<:i  the  Bmnr/  of 

Trat/f  Jotiriuil  of  July  19th  contains  complete  lists  of  articles 
which,  according  to  the  latest  information  received  by  the  Board 
of  Trade,  are  prohibited  to  be  exported  from  British  India, 
Australia,  Canada,  New  Zealand.  South  Africa.  Newfoundland. 
Epypt.  Cyprus,  and  Ceylon. 


Appointments  Vacant. — Enginecr-in-charge  (5.n8.)  and 
senior  switi-hlmard  attendant  (Ids.),  for  the  Darlington  Corporation 
Electricity  Dejiartment  ;  shift  engineer  (.til.'))  and  engine  fitter 
and  turner,  for  the  Dover  Cor|>oration  Electricity  Works.  See  our 
advertisement  pages  to-day. 

Russian  Electro-Technical  Institute. — The  Ministry  of 

Trade  and  Industry  has  prepared  a  project  for  the  transfer  of  the 
Electro-Technical  Institute  from  the  I'ontrol  of  the  Ministrj'  of  the 
Interior  to  that  of  the  Ministry  of  Trade  and  Industry.  The 
Department  proposes  the  reform  of  the  basis  of  the  professional 
educational  side  of  the  Institute,  in  order  to  fit  it  iM-tter  to  meet 
the  greater  demands  on  it,  and  the  re<|uirements  of  the  electro- 
technical  industry.  The  Minister  of  I'osts  and  Telegraphs  pro- 
tests against  the  move,  as  the  original  homi;  of  the  Institute  was 
in  this  Department.  * 

Steel-cored  Aluminium  Wire. — 'I'hc  employment  of  this 

material  is  described  in  an  article  on  the  supply  of  electricity  to 
Pomona,  a  "  small  town  "  of  tJOd  inhabitants,  or  what  we  should 
call  a  village,  in  the  Hlectriciil  Wurlii  of  May.'ith.  Power  is  trans- 
mitted from  a  station  at  Ottawa  (Kan.),  11  miles  (177  km.) 
distant  ;  lattice  steel  poles  are  used,  carrying  No.  1  B.  and  S. 
strande<l  steel-cored  aluminium  wire,  with  a  sag  of  17  in. 
(432  mm.)  at  70°  F.  The  pressure  is  (),(;oO  volts,  single- 
phase,  reduced  to  220  —  1 1 0  volts  for  distribution,  the  total  power 
provided  for  being  1.")  KW.  The  transmission-line  poles  are  250  ft. 
C7G'2  m.)  apart  ;  on  the  distribution  lines,  consisting  of  Nos.  0,  2, 
4,  and  t>  B.  and  S.  gauge  wires,  about  half  this  spacing  was 
adopted.  The  installation  cost  in  all  $I2,2.">2,  and  the  consumers 
nurater  110.  The  price  is  (id.  per  KW.-hour.  and  energy  is  jjurchased 
from  the  generating  station  at  Ottawa  at  I  Jd.  per  KW.-hour.  The 
average  sugply  is  2.iisy  KW.-hours  per  month,  costing  in  all  $6208. 


OUR     PERSONAL     COLUMN. 

T/ie  Editors  invUe  electrical  engineers,  wliether  connected  with  the 
technical  or  the  commercial  side  of  the  pro/esni^n  and-  industry, 
also  electric  tramway  and  railway  officials,  to  k^ep  readers  of  the 
Electrical  Review  posted  as  to  their  nun-eme/ds. 


Central  Station  and  Tramway  OfRcials. — Tlic  Bradlnid 
Uori)oration  Tramways  Cumiiiittee  ha.s  increased  the  «ilary  of 
Mr.  J.  W.  Dawson,  assistant  electrical  engineer  in  the  tram- 
way department,  from   f'29.5  to  iS'iS  per  annum. 

Gravcsend  T.C.  ha.i  disagreed  with  a  motion  to  'grant  a 
war  bonus  of  i'-'ill  a  year  to  the  electrical  engineer,  Mr. 
McInnes,  and  has  passed  an  amendment  a.-^king  Mr.  Mclnnes 
not  to  press  for  any  increase  until  after  the  war. 

Colchester  T.C.  has,  having  regard  to  the  special  services 
rendered  during  the  past  two  and  a  half  years,  increa.sed  the 
salary  of  the  electrical  engineer,  Mr.  FmsBV,  by  £5(1  a  year 
as  from  .June  1st. 

Mr.  D.  H.  C.  Jak,  who  served  his  articles  at  the  Folkestone 
electricity  supplv  works,  has  been  granted  a  commi.s.sion  in 
the   E.F.C. 

General. — Tlie  wedding  took  place  on  July  5th.  at  Holy 
Trinity  Church,  Hoghton,  of  Lieutenant  EukktoiN  John  Waro, 
A.M.I.E.E..  The  Royal  Irish  Regiment,  to  Olive  Mary 
Langton.  second  daughter  of  the  Rev.  T.  L.  Webster  and 
Mrs.  Webster,  of  Hoghton  Vicarage,  Preston,  Lanes. 

Mr.  Lorenzo  W.  Migotti,  w'ho  for  the  past  niae  years  has 
been  electrical  engineer  to  the  Bahia  Blanca  North-Western 
Railway,  and  manager  of  the  South  .American  Light  and 
Power  Co.,  and  who  was  formerly  with  the  Underground 
Railways  of  London,  has  accepted  the  jiost  of  thief  engineer 
to  the  Electric  Supply  Co.,  of  Rosario  de  Santa  Fe,  Ai-gentine 
Republic. 

The  Hon.  Gilbert  Johnstone  having  resigned  from  the 
Ij.C.C.  Special  Committee  on  London  Electricity  Committee, 
the  Committee  recommends  that  Mr.  F.  C.  Harrison  be  ap- 
pointed to  fill  the  vacancy. 

Tn  commemoration  of  the  completion  of  the  2Ist  year  of  the 
working  of  the  Coimty  of  I^ondon  Electric  Supply  Co.,  Ltd., 
the  company  pre.sented  silver  match-lioxes  to  members  of  the 
staff,  and  gold  medallions  to  the  chief  officers.  The.se  were  in- 
scribed as  follows  : — "  To  commemorate  the  '21st  y(wr  of  work- 
ing 5.000  KW.  per  annum  in  applications,  and  1. (100.000  units 
sold  per  week.  191()."  The  directors  and  chief  officers  of  the 
company  also  pi-esent^^d  to  the  chairman.  Mr.  J.  B.  Bkaith- 
waite.  a  rose  bowl  and  .salver  in  connnemoration  of  the  above, 
and  of  his  association  with  the  company  since  its  formation. 

On  Monday  last,  at  a  meeting  of  the  Manchester  Eilucation 
Ckanmittee,  Mr.  George  Gerald  Stonev,  B.A.I. ,  F.R.S..  itc. 
was  recommended  for  apiioiritment  as  Professor  of  Me<hanical 
Engineering  in  the  Manchester  School  of  T€chnolog.\'. 

Our  Chicago  namesake  says  that  Mr.  Samuel  Insvll,  presi- 
dent of  the  Commonwealth  Edison  Co.,  Chicago,  111.,  has  been 
given  the  degree  of  Doctor  of  Science  by  the  Union  College, 
of  Scienectady.  N.Y.,  in  recognition  of  labours  in  the  deve- 
lopment of  electrical  .science. 

Roll  of  Honour.— T,ieutenant  Cyril  Street,  E.F.C.,,  killed 
in  action,  was  tmined  as  an  electrical  engineer  at  Broa^beath, 
Manchester. 
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SfTjjt'Hiit  F.  C.  J'l.ATT,  K.E.,  who  bus  been  awarded  the 
Military  Medal  for  braver^'  in  the  field,  was  employed  as  an 
eleetrieal   engineer    by    the    Wolverhampton    Corporittion. 

Mr.  .\.  J.  Gnu. INS,  of  Scorton,  a  wireles.s  telegraphist  on 
one  of  H.M.  .•-hips,  ba,s  been  killed  at  sea,  his  vessel  being 
torpedoed  or  mined.  He  was  :fli  years  of  age,  and  was  re- 
e.ently   awarded    tln'   Distingui.-hed  Ser\ii-e  Medal. 

Lieutenant  b'u.ANK  S.  S«nn,  Australian  Engineers,  who  has 
fallen  in  action  near  Bulleeoui-t,  was  formerly  on  the  stalf 
at  Enfield,  N..  of  the  Edi.swan  Co.  He'  was  .'(8  years  of  age, 
joined  the  ranks,  and  saw  sei-vice  in  Gallipoli.  For  his  .sei- 
viees  in  that  tlieatro  of  the  war  he  was  complimented  by  Sir 
Ian  flamilton.  an<l  was  given  hi.';  commission  on  the  field. 

Able  Seaman  P.  Co[..\r.\n,  E.N..  who  lias  died  at  Ma.slar  Ho.s- 
pilafat  tlu',  age  of  a?  years,  was  prior  to  the  war  manager's 
a.ssistant  at  the  .Totnes  electric  light  works. 

Private  .Vhthur  lIor.OAiT,,  Yoik  and  l,anejist<!r  Regiment, 
killed  in  action,  enlisted  from  the  Donea.ster  Corporation  tram- 
way stalV. 

Alburt  Woodcock,  S.P.O.  Tor]icdo  Fioat  Service,  reported 
killed,  was  formerly  employed  at  the  J-iraiU'ord  Coiporation 
<'leetricity   works. 

I'riv.-ite  ,7.  T.  II.M.i,,  who  was  in  the  turbine  department  at 
Wlu'atley  Ihll  Colliery  (Co.  Durham)  has  been  killed  in 
action. 

Private  J.  Ch.minock,  King's  (I,iverpool  Regiment),  for-- 
merly  reported  nn'.s.sing,  and  now  officiallv  reported  killed,  was 
employed  by  Messrs.  Dick,  Kerr  ,t  Co..  i,td..  Preston.  T-imcc- 
(;oi-|Hiial  Hf.skkth,  frfiyal  North  l,aneashire  Regiment,  killed 
in  action,  was  also  employed  by  the  .same  firm.     .. 

We  desire  to  tender  to  r»r.  and  Mrs.  Ferraiiti  on  our  o\\  n 
behalf,  and  we  are  .sure  also  on  behalf  of  a  host  of  sympa- 
thisers in  the  electrical  profession,  cm-  sincere  condolences 
with  them  on  the  death  of  their  <»ldest  .son.  Major  Bash,  hk 
I-'krhanti,  M.C,  R.G..\.,^  from  wounds  received  in  action  on 
•luly  l-2th.  That  Major  Ferranti  was  wounded  was  announced 
in  our  last  issue,  but  we  regi'et  that  he  has  nr)W  to  bv 
reckoned  among  the  increasing  number  of  electrical  men  to 
whom  it  has  fallen  to  niAe  the  supreme  sacrifice. 

.T.  W'.  Wood,  an  employe  of  the  Marylebone  electricitv 
department,  at  present  serving  as  a  .sergeant  in  the  E.A.M.C. 
in  Fiance,  who  was  awarded  the  D.C.M.  for  services  in  the 
li.'ld  last  year,  has  now  been  awarded  the  Croix  de  Guerre  by 
the  ]<h-ench  Government  in  recognition  of  work  done  duiing 
the  pa.st   1'2  months. 

I^mce-Corporal  John  AiiM.STHONG.  1-^.E..  who  has  been  killed 
m  action,  was  engaged  in  the  electrical  department  of  the 
Calico  Print<>rs'  Association,  Ltd.,    Manchester. 

Bombardier  E.  Wadr,  R,.G:A..  wounded  and  in  hospital 
abroad,  was  engaged  in  the  British  Westinghouse  Works  at 
Trafford  Park. 

Private  Allway,  Gloucester  Regiment  (T.P.),  who  has  died 
from  wounds,  was  employed  at  the  Bristol  Corporation  elec- 
tricity works. 

Obituary.— Mr.  Fhank  Patchctt.— We  regrfjt  to  record  the 
death  of  Mr.  Frank  Patchett.  -T.P..  of  Halifax,  at  the  age  of 
69  years.  He  was  the  ov^■ner  of  the  business  conducted  as 
George  Patchett  i-  Sons,  wire  manufacturers,  with  whicli 
firm  was  incorporated  several  years  ago  the  Northern  El(>etric 
Wire  &  Cable  Manufacturing  Co.  ]lr  was  one  of  the  oldest 
nuigistrates  for  Halifax. 


CITY     NOTES. 


Presiding    at    the    annual     meeting,     on 
Ueaeral  Tuesday,  Mr.   H.   Miust  said  that  the  total 

Electric  net  jirolit  had  increasixl  by  about   ,£70,0(1(1 

Co.,  Ltd.  — .faO.OOO  on   trading  account  and   ,£40,000 

revenue  from  investments.  TTie  investment 
account,  which  had  .shown  a  steady  yield  of  about  10  per 
cent.,  had  increased  by.  roughly.  .£350.000,  a'nd  the  net 
revenue  from  this  source  had  grown  correspondingly.  This 
was  mainly  due  to  the  acquisition  of  shares  in  the  Osram 
Robertson  Lamp  Works.  Ltd..  of  which  they  'were  only  pari 
owners  in  the  past,  although  they  always  managed  the  lai  - 
tory,  and  ab.sorbed  its  entire  output.  The  scarcity  of  law 
materials  and  skilled  labour,  and  the  imcertainty  of  the 
patent  situation,  as  well  as  certain  war  work,  which  inter- 
fered with  the  standard  output,  made  it  more  than  likely 
that  the  revenue  from  this  inve.stinent  might  not  be  rpiite 
up  to  this  year's  level  in  the  near  future.  Tliey  had.  how 
ever.  j>lanned  exten.siotis,  acquired  im|)roved  melliods  of 
manufacture,  and  made  arrangements  for  the  st.irtint;  of  a 
re.searcli  laboratory,  so  that  as  .soon  as  tlicy  could  go  full-spiid 
ahead  they  would  again  reap  the  fidlest  benefit  from  tbi.s 
bold  venture.  It  was  de.sirable  that  they  should  have  plenty 
of  ca.sh  at  difipo.saI.  Raw  material  prices  were  still  soaring 
at  ajireat  height.  To-day  the  .same  amount  of  business  as  in 
pre-war  time  •iec4'>sitate(l  the  eiioiloyment  of  nearly  double 
tli'>  amount  of  money;  on  the  other  hand,  credit  was  con- 
siderably .shorter,  purehnsing  was  mrire  irrecular  throuu'h 
ditTieulties  of  transport,  and  funds  must  tlierefore  he  at  dis 
lio.sal  at  a  moment's  notice  in  order  to  secure  materials  whin 
fVifv  ti-..r,.  fn  1..,  ivifl      This  was  siiflRefent  explanation  of  the 


bank  loan.     With  reference,  to  the  additions  to  reserve,  they 
had  alwa'ys  striven   to  strengthen  and  develop  the  company 
so  as  to  make  it  one  of   the  strongest   electrical'  concerns  in 
the    country.      They    had    therefore    put    to    a,   contingeuc> 
aceoimt  every   year  a    certain    sum    which    should,    ajiproxi 
uuitely,  cover  any  possible  losses.     By  that  means  the  invesl- 
ments  were  alwa\s  kept  at  par  value.     In  the  coiu'.se  of  timi-. 
however,   the  allied    and  sub.sidiary  companies  developed  and 
made  profits,   which  were  used'  in   the  first  instance  to   wipe 
out   previous  loss<\s  t>r  establishment  charges,  and  as  soon  as 
this  was  accomplished  the  re.«erves  originally  allotted  to  them 
became  free.     The  £100.000  transferred  was  an  amount  freed 
from  such   accounts,  and  also  from  contingencies   in   connec- 
tion   :\-ith    contracts,    which   fdrtunat(dy   did   not   arise.       in 
making  this  transfer  they  had  not  depai'ted  from  their  usual 
conservative  jiolicy      He  hoped  that  the  ordinary  .shareholders 
\\ould  appi-ove.  their   refmuling    this   year   the  income-tax    t(/ 
preference    shareholders   by    way    of    a    special   bonus.     The. 
ordinary   shareholders  were    reai)ing   the  full    benefit  of    the 
jirosperity  of  the  company,  not  only  by  an  increased  dividend, 
but  also  by  the  appreciation  of  the  value  of  their  shares.    The 
directors  felt  that  they  had  been  just  to  the  demands  of  laboin- 
and  eniployes,  and  thus  the  only  class  .suffering  under  present 
conditions   was  the   preference  shareholder,   who  had  a  fixed 
rate  of  income,   with  an   increasing  rate  of  income-tax.     The 
lireference    shareholders  nmidiered  about  3,000,  racstly  small 
investors,  many  of   whom   probably  felt  the  stress  of  the  times 
very  much.      Some    ordinary   shareholders  thought  that    tie' 
results  of  the  year  warranted  a  bigger  dividend.    He  api>eale(l 
to  them  to  he  satisfied  with  their  proposal.     The  present  war 
would    change    many    things — perhaps  everything.      Nothing 
would  be  quite  as  it  was  before  the  war.  but  of  all  the  changes 
that   would   alter  industry   in  this  counti"y.  the  electrical    i?i- 
dustry  would  undergo  the  most  drastic  transformation.     Elec- 
trical  plant  in  the   country  at  the  pre.=ent  moment   was  run 
at  high  pressure  to  a  premature  death.     TTnder  present  condi- 
tions none  but  the    most  important   plant   could    be"  replaced, 
and  the  replacement   and  le-organisation   neces.sary   after  tlu' 
war  would   be   a  tremendous  task  for  the   existing  electrical 
companies,  which   had  yet  to  make  good  a  deficiency  in  out- 
l)ut  to  cover  the   denuind.   which   in   pre-war  time   was   sup- 
plied  by    importation.     War    had    taught   this   country    the 
necessity  of  home  production.     Many  industries  on  which  this 
country   relied    would    have  to  modernise  their  methods  ami 
T'ejuveiiate   themselves.     Electric  power,   heat  and  light   were 
primary  es.sentials  in   the  carrying  out  of  .such  a  programme. 
'The  depletion  of  rolling  stock  in   the  country  would  have  to 
be   made    good,  and  railway  electrification  on    a  large   scale 
had  suddenly  appeared  within  the  realm  of  immediate  prac- 
tical politics,  for  which  many  of  them  must  prepare.    Greater 
efficiency  and  economy  throughout  this  country  occupied  the 
mind,  not  only  of  industrialists,   but  also  of  Government  de- 
partments.    -They   heard  much   nowadays  fof   bai'baric    waste 
of  coal,  and  only  the  other  day  the  Controller  of  Coal  Mines 
had  to  issue  an   Order  to  save  labour,  transport,  and   rollim: 
stock,   which    divided   the   country    into  areas   w?ithin    which 
coal  from  certain  di.stricts  could  only  be  circulated  and  used. 
He    was  convinced    that  the  extraction  of  by-products    from 
coal  would  have  to  be  treated  from  a  national  point  of  view. 
He  was  convinced  of  the  necessity  for  thej  creation  of   large 
generating  stations  in  sonu'  15' to  '20  centres  throughout   the 
Tvingdom.   .so  that    instead   of    coal   being   transported   to  big 
power   units,    big   power   units  would   be   transported    to  the 
coalfields,   and,    after   the  extraction  of  by-pro(lucts,   electi  i 
current  or  gas,   or  both,  would  be  transmitted   to  towns  anil 
industrial    undertakings    to    supply    ppwer,    light,    and    heat 
through  cables  and  piijes.  and  the  neces.sity  for  the  convey- 
ance of  coal    by  rolling   stock  would  be  reduced    to   a    small 
proportion.     Many  industries,   especially  certain   chemical  in- 
dustries,  above   all    the  production   of   fertilisers,    would   thus 
become  practicable  in   this  countr.y.   whereas  in  the  past  the,\ 
wei-e    relegated    only    to    coimti-ies   where    wateV-power    was 
available.      Power,    the    fomidation    of   all    modern   indu.sti\ . 
Avoidd  then,  thanks  to  our  natural  resources,  be  produced   in 
this  country   as  cheaply,    if   not  m(«e   cheaply,   than    in   an.\ 
other  part   of   the   globe.     He  had   .said  nothing   of  the  elec- 
trical   requirenu'iits   of  the   oversea  dominions,    and   of   poor 
Belgium  and   many   of    the  Allies,   whose   wants   in   the  pasi 
had  been  largely  supplied  by  enemy  countries.    He  had.  how- 
ever,  said  sufficient   t<i  indicate  a   few  a.spects  of  the  big  task 
expected    fiom    the    <dectrical    iiulustry,    and    the    "G.E.C." 
meant  to  take   its  prop(>r  part  in   this  evolution   and  in  these 
developments.     It    was   for  that    reason    that   they    were   not 
at   present  suggesting  a    higher  dividend,    but  preferred   thai 
the  company  should  be  strong  enough  to  command  any  capital 
required,  anil   to  nm   certain  risks  coimected   with  such   iiev 
enterprises  without  prejudice  to  its  future  pros|vrity.  Incom. 
tax   and  excess  profits  must   be  paid,    and  the   directors  coiil'l 
oidv   appeal     (o    the    ordinary    shareholders    for   an    altruislie 
policy   to   attain    these  great    ends.     He    was  convinced    thai 
some    day,    perhaps   not    too  distant,   they    would   reap    verv 
tanuible   results   from  this  present  self-denial.     Tlieir  capital. 
and   the  skill   of  the  directors  and  staff  would,  however,   not 
alone  bring  about  these  changes,  which   were  so  es.sential  f<>i 
the   national   benefit      They  must  above  all  hav<>  the  co-oiier:i- 
tioi)    of  Labour.      'I'he   relationslu'p   between   the    managemeiil 
of  their   company  and   Labour   throughout   their  history    had 
bi-en   u'lioil — as   u'ood  as  that   of  any   concern  in    the  countn 
Yet    there  had    been    in   the    \<n^t   occasional    peiiods  of   tension 
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niid  stivss  vvhicli,  in  .siiilc  nl  yucxlwill  mi  liutli  .sides,  h:id  hocn 
dil'luulfc  to  ovoivoiiic.  Pic.'-i'Mt  conditions  hud  liioiij^ht  alimit 
ludti-r  vision.  Tho  condilions  jif  the  countiw,  iuid  iiioic  piiiti 
c'uliiil.v    the  outlook   aftor  the  Uiii',    had  niadi'   in   clciir  to  nil 

[  that  nuitnal  undcistandinti  was  cs.sontial  in  tho  national  in- 
tfivsts.  Tlif  loaders  of  Industry  and  habourhad  at  last  met 
to  e.\ehange  vimvs:  the.v  weic  eoni|iaiint,'  notes  and  I'oiniu- 
lating  ideas,  oven  programmes,  whieh  should  ;,'o  I'ar  to  re 
move  a  jjreat  nuiny  of  the  past  dillu-ultii'S.  I/Ot  them  hnpe 
before  tho  war  was  tini.shod  a.  means  or  inaehinory  mi;ilU 
he  found  whieli  would  solve  any  future  diflieulties  whieh  were 
bound  to  crop  up  from  tinu'  to  time  without  resort  to  strife. 
I'rom  i^-rson.al  <'xperien<'e  trained  duriiif.'  the  past  year,  he 
knew  that  the  desire  for  harmonious  working  existed,  and 
had  been  t'ostiTod  by  genuine  patriotism  on  the  liart  of  both 
employers  and  employes.  Mtieb  patience  was.  however,  still 
iiMinired  to  make  these  ideas  <drec-tivo ':nid  to  biing  them  to 
fruition.  For  two  or  three  generations,  both  elas.ses  had 
l)e<'n  set  against  each  other,  mistrust  and  prejudice  had  boon 
pre.-ichod,  and  it  recpiired  not  only  goodwill  and  intention, 
but  also  a  period  of  pi(]bation  and  exi)eriment  of  the  most 
varied  kin<l  to  bring  honie  to  each  .side  a  conviction  of -the 
sincerity  of  th<"  other.  Ho  was  sorry  to  .say  that  the  list  of 
those  of  their  staff  and  workpeople  who  had  given  their  liv(\s 
in  the  groat  cause  had  grown  to  ll!l;  'Jll'.i  had  lieiMi  womidod. 
six  wei'o  jiri.soTH'rs  of  war.  and  l(t  wi're  ndssing.  Anu)ngst  the 
i  honours  award<'d  to  their  men  were  two  Military  Crosses,  two 
I'istinguished    Condiict    Medals.    <-ight    Military    Medals,    and 

r      twii  Meritorious  Service  Medals. 

The    report    bu-     I'.Hii    shows    that    alti'r 
Itra^ilian  Trac=       deducting  general   and    legal   cxpen.'-os.   ad- 
tion,  Lij^ht,  ministration  charges  and  interest,  !(>341,.s:-i(l, 

and  Power  Co.  there  is  left  .$•">. ()7),(il'J.  Dividends  on  the 
preference  and  ordinary  shares  absoiboil 
•1^4 ..'^■j  1,488,  leaving  ifiS'i-i.l.M.  Tlie  reduction  in  the  surjilus 
of  net  revenue  bir  the  last  two  years,  attributable  to  the  de- 
cline in  oxchange  from  the  rates  prevailing  for  several  years 
before  the  war,  is  approximately  $:3,O(K3,0()ll  b)r  191.J  and 
!f_i,:'.(KI,(HK1  in  I'.IK;.  Since  the  micjillc  of  April  the  exchange 
value  of  the  milreis  has  advanced  from  I'id.  to  lyjd.  on  June 
Wtli.  If  this  rate  is  maintained  the  not  revenue  should  show 
a  very  sub.stantial  increase.  The  siuplus  profits  of  the  subsi- 
diary companies  and  the  Brazilian  Traction  since  their  incor- 
poration.■which  at  December  Hist,  liilo.  rimuiined  undistributed 
in  dividends,  amounted  to  $14.77:i,-244.  Of  this  $4,(1110,(1(10  has 
bei'u  allocated  to  sjwcial  jeserve  accomits  for  renewals,  i-i>n- 
tingoncics,  A:c.  .\  further  sunr<if  $1..300.0(IO  has  boon  applied 
b>r  payment  of  the  sinking  fpnd  instalments  of  the  hi'.st  uiort- 
gago,  bonds  of  the  Rio  do  Janeiro  Tramway.  Light  &  Pow<'r 
Co..  leaving  $.^.1^13. '244  miappropriated  on  the  books  of  the 
companies,  which  sum  has  been  invested  in  the  development 
of  the  enti'rjirises  of  the  subsidiuy  companies.  Out  of  this 
surplus  the  total  amount  allocated  to  special  funds  is 
!|i4.(l(;H.(K)0. 

Tlie    trading    profit     of    the    Lancashire 

Lancashire        Electric    Power  Co.  for  191(1   was  ±'38.710. 

Power  plus      ±'l.l'2S     interest     on      hire-purchase 

Construction       plants,    ttc.    making    ±8!).8'iV).    as   against 

Co.,  Ltd.  fH'2..'<43  for  101.5.      i'-i,(l(ll  brought  forward 

is  added.     Debenture  inteifst  has  required 

i'l.'jOO.    there  has  been   put  to   i-eserve   i' 1.3.000.   a   dividend   of 

3   p  'r  cent,  on    the   shales  absorbs  ±14.700,  and   ±7,7(13   is  to 

he  carried   forward      The  following  ligures  show  the,  develop- 

-     ment   of  the   Parliamentary   company's  business  for   the  past 

tirce   years  :-^ 


1914.  1915.  1916. 

32,1.57,185  35,768,064  40,842,652 

10,210  10,740  11,1)00 

27,018  29,000  30,60(1 

£65,433  £72,395  £97,964 

£a5,472  £40,160  £.59,254 

£39,961  £32,235  £:M,710 


Units  generated 
Max,  load  in  kw.    , , 
H.P.  connected 
Receipts 
Expenditure  . . 
Profit  on  trading 

The  revenue  account  of  tho  Lancashire  Power  Construction 
Co.,  Ltd.,  shows  that  the  total  interest,  dividend,  and  other 
n-;;eipts  for  the  year  amounted  to  ±10,'20.5,  and  after  deduct- 
ing thereiroiii  debenture  interest,  trustees'  fees,  and  general 
i-harges  payable,  ±1.5,4(18,  the  available  balance  is  ±3,735. 
which  is  to  be  carried  to  reserve.  A  Bill  to  re-arrange  the 
ciipilal  of  the  company  and  -for  other  purpo.ses,  has  received 
th"  Ro.val  .\ssent.  ano  tho  re  :irMngenient  will  now  be  pro- 
n  "(led   with.     Annual  meeting:   July  '2(lth. 


New  Issue. — The  "  Manchester  Guardian  "  states  that, 
ill  order  to  complete  extensions  at  their  works  at  Middlewich, 
the  Klectro-Bloach  &  By-products  Co.  are  issuing  the  balance,, 
of  their  aiitliori.s<>d  .share  capital  at  par — namely.  7.95()  prefer- 
ence and  ,S.(K)0  ordinary  shares.  Treasury  sanction  has  been 
obtained.  The  company,  which  took  over  the  properties  of 
th-.'  old  Electrolytic  Alkali  Co..  beuaii  inanufacturing  hi  Janii- 
aiy.  lOlij.  and  in  conseipience  of  the  ilemands  on  the  chemical 
'I'diistry  have  been  very  busy  sinc'o.  l'''or  1915  tho  dividend 
'.-s  at  the  rate  of  1  per  cent.,  the  profit  being  ±'25,574,  and 
I 'lit  cf  this  ±4.00(1  was  placed  to  reserve.  Owing  to  the  pres- 
Mi:e  on  tlie  Mini.stry  of  Munitions  and  the  consequent  delay 
in  adju.sting  the  duties  payable  by  the  company  as  explained 
t'le  annual  meeting  last  month,  the  accounts  for  191.('i 
li  vc  not  yet  been  niiblished.  and  the  directors  have  lepi'ated 
llie  7  per  ci'iit.   diviilend. 


British  Thom.son' Houston  Co.,  Ltd. — Prolit  for  191G, 
afti'i-  deducting  oX|M'iises  other  than  iiitcr<,'st,  ±3.59,3(>4.  plus 
i'73,3.59  brought  forward,  less  ±70.(HK!  for  o-xcess  profit  liuty 
anil  increased  depreciation  bir  19)5.  lie,s<>rve  re  ran  materials 
at  December.  1915,  not  required  and  written  back  ±'25.(XKl. 
Interest  on  loans  and  debentures  .t'70,0(KI.  appropriated  for 
depreci.'itions  fl.5.'i7O0,  leaving  ±l('i:-i.9'2'i  lo  larry  forward,  sub- 
ject to  deduction  of  inunilions  levy  for  191(1.  Mr.  E.  Thur- 
iiaeur  retires  from  the  hoard. 

.Mather  &   Piatt,  Ltd. — Interim  dividend   on  tho  ordinarv 

shares,  5  per  cent,  for  the  half-,v<'ar,  less  income-tax. 

St.  James'  &  Pall  Mall   Llectric  Lifjht  Co.,  Ltd.— Interim 

dividend  al  the  rate  of  7  per  cent,  per  annum  on  tin;  ordinary 
shares. 

Sao   Paulo   Tramway.   Lijjlit   &    Power  Co. — Dividend    10 

Jiir  i-cnt.,    U>  reserve  $f,350,0(IO,  to  depreciation   and    renewals 
.1;U50,(KK),  carry  forward  $.')'2,757. 

Rio  de  Janeiro  Tramway,  Lijiht  &  Power  Co. — Dividends 
5  per  cent.,  to  general  reseiNC  .$1 ,7.')ll.0(HI.  to  depreciation  and 
renewals  $7.50. (KH),   earry   birward  .'il.5'1,54'2. 

Kaministiquia  Power  Co. — Ou.irlirh  dividend  $!■;  ixr 
share    (7  per  cent,   per  aiiiinm). 

West  African  Telegraph  Co.,  Ltd. — 'i'he  .icconnls  show 
rl'2.7'JO  available,  as  compared  with  ±'25,347  b>r  1915.  ±2,(KMI 
.(against  ±1.'{,(KI0  has  bci'ii  tran.sferred  to  reserve,  and  a  iur- 
llier  dividend  of '2  |>er  cent,  has  bwn  paid,  making  the  usual 
distribution  of  4  per  cent,  for  the  .vear,  free  of  tax. 

W.  &  T.  Avery,  Ltd. — l'"ur(her  dividoml,  10  |)er  c<'nl.,  less 
tax,  making  a  total  of  l'2.i  per  cent,  bir  the  year,  placing 
±13.000  to  reserve,   and   carrying   birward  ±12,5(14. 

Hadtields,   Ltd. — Inlerini   dividend.    Is.  per  share,   free  of 

t  IX.   on    the  ordinary   shares. 

Metropolitan  Electric  Supply  Co.,  Ltd. — InUrini  (li\id< ml, 
2  per  cent.   i>er  annum    (Is.   per  share)  on  ordinary  shares., 

Lima  Light,  Power  &  Tramways  Co. — Diviiknd,  1  per 
cent. 

Nairobi  Electric  Power  &  Lighting  C«.,  Ltd. — Inliiiin 
dividend  at  the  rati^  of  (1  per  cent.  |ier  annum  bir  the  half- 
year  ended  June,  1917. 

Singapore  Electric  Tramways  Co.,  Ltd. — Interim  divi- 
dend. 5  per  cent. 


STOCKS     AND     SHARES.  * 


TuESD.\i'  Evening. 
Rising  Consols  are  as  clear  an  index  as  can  be  desired  of  the 
investor's  frame  of  mind,  and  CJonsols  just  now  are  what  the 
Stock  Exchange  calls  a  good  market.  The  strength  of  the 
stock  finds  apt  reflection  in  the  other  investment  departments, 
i;nd  sound  indu.strials  are  particularly  in  favour.  Stock  Ex- 
ihange  jobbers  have  become  very  cautious  in  selling  shares 
they  have  not  got,  because  time  after  time  their  expectations 
of  buying  back  the  shares  have  been  disappointed,  holders 
declining  to  sell  at  prices  they  would  have  deemed  tempting 
six  months  ago. 

«  Therefore  quotations  respond  with  alacrity  to  the  growing 
pressure  to  buy.  Metroixilitan  Electric  preference  are  J  up. 
The  company  ha.s  this  week  declared  an  interim  dividend  of 
2  per  cent,  on  its  ordinary  shares,  the  same  rate  as  last 
.1  lily's.  Other  interim  dividends  w-ill  probably  follow  the 
same  .sort  of  line,  and  repeat  their  last  year's  interim  declara- 
tions. City  Lights  are  -J  up  at  l'2-5,  and  County  ordinary 
hardened  to  11.  Cieneral  Electric  ordinary  at  l(.ij  are  the 
fraction  to  the  gixid.  ■  British  Westinghouse  preference  show 
strength  at  2  9/16,  this  being  3/16  up.  Edmundsons  at  25 
are  i-  better  on  the  report;  the  preference  dividend  is  secured, 
though  net  profits  at  .±12.3(10  are  about  a  thousand  pounds 
down   compared  with  1915-1916. 

County  of  Durham  Electric  5  per  cept.  defjenture  stock  has 
been  removed  from  the  pages  of  the  Stock  Exchange  OlScial 
Li.st  by  reason  of  the  infreqUency  of  dealings,  the  last  recorded 
bargain  having  been  at  94ri  on  October  17th,  1910. 

The  Home  Railw-ay  dividend  .sea.son  hegips  this  week,  and 
there  is  mild  curio.sity  as  to  how  the  companies  will  show  up. 
It  is  taken  more  or  less  for  granted,  however,  that  the  forth- 
coming interim  dividends  will  be.  like  tho.se  of  the  electric 
lighting  companies,  the  same  as  the  1910  levels.  Most  of  the 
prices  fairly  well  maintain  their  recent  spurts,  but  Districts 
and  Metro[H)litans  have  both  lost  ,1.  and  the  price  of  the 
latter  looks  high  enough,  in  the  light  of  its  one  [wr  cent,  divi 
dend.  Districts,  on  the  other  hand,  having  received  no  distri- 
bution for  the  past  34  years,  are  nr>t  handicapix-d  in  the_ 
.same  way,  their  vogue  being  due  to  "possibilities" — always 
more  attractive  than  a  meagre  dividend.  T'nderground  In- 
come."; at  ft!  are  {  bettt^-  on   the  week. 

Mexican  news  is  said  to  bo  much  more  lavoiirable.  and 
whili'  the  industrials  have  not  moved.  Mexican  Government 
and  Railway  issues  are  up,  this  n.sually  being  precursory  to 
a   stiffening  of  the  others.     A  substantial   ri.<!e  in  Brazilians 
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rallowed  upon  the  resumption  oC  cash  pnyiiients  of  the 
Repubhc's  ooupons  due  this  week.  Hniziliaii  'rriu-tions  have 
synipathist^l  with  a.  visc^  of  '2  points,  and  Uio  'I'raMiways  bonds 
are  wanted  at  the  improved  levels  of  S7  for  the  Firsts  and  7(iJ 
for  the  Seconds.  British  Cohimbia.  Electric  Railway  stocks 
have  been  little  affected  li>-  the  issue  of  a  preliminary  cir- 
cular to  proprietors,  who  -.u^'  now  officially  informed  of  the 
municipal  competition  with  which  the  coni|iany  is  threat- 
ened. They  are  promised  fm-fher  iidoriuation  in  due  course 
Dddly  enough,  the  ■{',  per  cent,  delientuic  stock  has  risen  '2 
points,  from  which  it  might  appear  that  the  market  takes 
the  view  that  the  prior-charge  is  safer  than  before.  The  yield, 
of  course,  is  good,  being  nearly  7i  per  cent,  allowing  for 
accrued  interest  in  tlie  price.  Canadian  Genera!  Electrics  at 
119  are  'Ji  higher. 

Cable  prices  mount  day  by  day.  The  investor  is  keen  upon 
getting  any  of  the  goocl-class  descriptions,  aiul.  of  the  nioiv 
speculative,  West  India  and  Panama  continue  theii'  giddy 
advance,  at  3'2s.  6d.  showing  another  jump  of  3s.  9d.  The 
Kirst  Preference  are  5s.  np  at  8,  and  the  Seconds  are  equally 
Ixjtter  at  7.  Glolx'  ordinary  and  preference  have  recovered 
more  than  their  divideiuls.  Both  Eastern  and  Western  gronps 
have  hardened.  The  same  story  is  repeated  amongst  numu- 
facturing  shares.  Telegraph  Constructions  are  £1  up,  plus 
the  divideiul  deducted  last  week.  Callenders  have  put  on 
another  .5s.  Those  stocks  which  show  no  qnotable  changes 
are  really  stronger,  fiecausc  there  are  many  bu.veis  and  hardly 
any  sellers.  Marconis  are  quiet,  though  the  Marines  at 
48s.  9d.  have  improved  a  little. 

Rubber  shares  remain  firm,  and  base-metal  issues  are  very 
steady.  Armaments  have  .slightly  risen.  Iron,  coal,  and  steel 
issues  are  among.st  the  industrials  for  which  there  is  active 
demand. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

HOHB  Eleotrioitt  Coupanieb. 

Dividend  Price 

<      «      ^  July  n,    Rise  or  tall 

19ie.  1916,  1917.         this  week. 

Brompton  Ordinary       ....      10         9  6i  — 

Charing  Cross  Ordinary          •  -     '.  6  ^  8J  — 

do.       do.        do.     4JPrel.,       4i  4J  .    8i  — 

Chelsea       i  8  n  — 

City  of  London 8  8  12.;  +  g 

do.       do.    6  per  cent.  Pref.       6  6  10  — 

County  of  London           . .        ..77  11  -H  J 

do.         6  per  cent.  Pre*.       6  6  10  — 

Kensington  Ordinary     ....        7  10  5J  — 

London  Electric 8  8  1  — 

do.         do.  6  per  cent.  Pref.       6  4  8|  — 

Metropolitan        8  B  ai  —         s 

do.           H  per  cent.  Pref.       4)  4i  8i  ■)-  i 

St.  James'  and  Pall  Mall          ..88  6j  — 

South  London  • B  6  af  — 

South  Metropolitan  Pref,         . .        7  7  20/-  — 

Westminster  Ordinary  ....       7  7  6|  — 
Tbleoraphb  and  Telephones, 

Anglo-Am.  Tel.  Pref 6  6  99  +1 

do.            Def 83,6      H  32|  — 

Chile  Telephone 8  8  7  — 

Cuba  Sub.  Ord B  5  8J  — 

Eastern  Extension          . .        . .        8          8  14xd  +  a 

Eastern  Tel.  Ord,            ..        ..        8         8  140xd  — 

Globe  Tel.  and  T.  Ord 7  7  ISJxa  +   } 

do.               Pref.            ..        6  6  lOJxd  +  i 

Great  Northern  Tel 22  24  86  — 

Indo-European 18  13  51  — 

Marconi       10  10  3i  —  A 

New  York  Tel.  44           . .        . .        4i  4i  99  — 

Oriental  Telephone  Ord.         . .      10  10  a|  +  ^ 

United  R.  Plate  Tel 8  8  6J  — 

West  India  and  Pan 6d,  6d.  Ig  +  A 

Western  Telegraph        ....        8         8  14J  -)-  | 

HouE  Rails. 

Central  London,  Ord.  Assented        4  4  60)  — 

Metropolitan         1  I  24  —  i 

do.         District      ..        ..      Nil  Nil  16  —  J 

Underground  Electric  Ordinary     Nil  Nil  12  — 

do,              do.     "A"     ..      NU  Nil  6/9  — 

dOi              do.     Income         6  6  81  -t-  J 

FoBKION  Tbahs,  fto. 
Dividend 

1916,  1916, 

Adelaide  Sup,  6  per  cent,  Pref.        6  6  6  — 

Anglo-Arg.  Trams,  First  Pref,          6i       6i  2U  — 

do.                2nd  Pref,  . .        6j  —  23  —  1 

do.               6  Deb.      ..6         6  68  — 

Brazil  Tractions  ..          ....        4          4  50  -t-2 

Bombay  Electric  Pref 6         6  10  ^ 

British  Columbia  Elec,  Rly.  Pfce.    6         6  S6iirl  — 

do.            do.           Preferred  Nil  Nil  8M  — 

do.            do.           Deferred  Nil  Nil  27J  — 

do,             do.           Deb,          4i  4^  594  -t-2 

Mexico  Trams  6  per  cent.  Bonds     Nil  Nil  87  — 

do.            fi  per  cent.  Bonds      Nil  Nu  80  — 

Mexican  Light  Common          . ,        Nil  Nil  14i 

do.             Pref Nil  NU  221 

do,  1st  Bonds       ..        Nil  Mil 

MAMCFACnTRJN3  OOHPAJIIBS. 

Baboock  4  Wilcox         ..        ..       IB  IB  2j{*xrt  — 1/- 

Britisb  Aluminium  Ord.          ..         7  10  29/-"  -|-8d 

British  Insulated  Ord 174  20  12i  — 

British  Wostinghouse  Pref,     ..         74        74  2^'^  +A 

Callenders 20  20  I8J  +  i 

do.       6  Pref.          ....        6         6  4}  -h  ik 

Castner-Kellner  . .          . .        . ,       22  39  Bia  — 

Edison  Swan,  fully  paid         . .       —  —  i|  _ 

do.       do.  4  per  cent.  Deb.        4  4  704  -- 

Ejlectric  Construction  ....       74  74  ifi  — 

Gen.  Eleo.  Pref ft  10  — 

do.         Ord 10  10  164  +4 

Henley 25  25  U  — 

do.      44  Pref 44  44  4  — 

tBdia-Rnbber       10  10  I2i  — 

Telegraph  Con 20  20  as^xd  ■^^i 

*OiTidenda  paid  tree  ol  Inoome-tax. 


Yield 

p.o. 

£6  18 

6 

7    2  10 

6  18 

A 

6    4 

4 

6    8 

0 

6    0 

0 

6    7 

3 

6    0 

n 

6  11 

7 

Nil 

B    6 

8 

6    0 

0 

7     1 

0 

6    3 

1 

7    5 

6 

7    0 

0 

6    1 

9 

8    1 

0 

6  16 

4 

6  14 

4 

B  17 

8 

•6  14 

6 

•6  14 

K 

•B    9 

0 

B  n 

1 

fi  13 

4 

8    7 

B 

8     1 

K 

4  U 

0 

3  12 

» 

•B  18 

ti 

1  Hi 

II 

•6  13 

4 

6    8 

0 

4     3 

4 

Nil 

Nil 

Nil 

•B  19 

1 

6  0     0 

7  16    B 

7  6    fi 

6  0    0 

8  17    0 
Nil 
Nil 

7  8    6 
Nil 
Nil 
NU 
NU 


17 
10 
Nil 

5  18    6 
8    0 

6  0 

6  1 

7  16 
5  12 

•8    5 
•6    6 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  July  18th. 


CHEMICALS,  Ao. 


a  Acid,  Oxalic per  lb. 

a  Ammoniac  Sal        per  ton 

a  Ammonia,  Muriate  (largo  crystal)         ,, 
a  Bisulphide  of  Carbon      . .        . .  ,, 

a  Borax ,, 

a  Copper  Sulphate ,, 

a  Potash,  Chlorate    ..       ^.        ..  per  lb. 
a       ,,       Perchlorate         . .        . .         „ 

a  Sheilao  per  cwt, 

a  Sulphate  of  Magnesia      . .        . .  per  ton 
a  Sulphur,  Sublimed  Flowers      .,  ,, 

a         1,  Lump       ,, 

a  Soda,  Chlorate        per  lb. 

a      ,,      Crystals         per  ton 

a  Sodium  Bichromate,  casks        ..  per  lb, 


METALS.   &c. 

c  Brass  (rolled  metal  2"  to  12"  basis)  per  lb, 

c      ,,     Tubes  (solid  drawn)          ..  ,, 

c      <,      Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)       ..  ,, 

g       ,,        Bars  (best  selected)       . ,  per  ton 

g      ,,       Sheet          ,, 

g      ,,       Rod „ 

d      ,,       (Electrolytio).  Bars        ..  ,, 

d      ,1                ,1             Sheets     ..  „ 

d      ,1                ,1             Wire  Rods  „ 

d      „                „             H.C.  Wire  per  lb. 

f  Ebonite  Rod ,, 

/        ,,        Sheet          „ 

n  German  Silver  Wire        ..        .,  ,, 

A  Gutta-percha,  fine ,, 

h  India-rubber,  Para  fine   ..        ..  ,, 

I  Iron  Pig  (Cleveland  warrants)    , .  per  ton 

/     „     Wire,  galv.  No.  8,  P.O.  qual.  „ 

f  Lead,  English  Pig ,, 

g  Mercury         per  -bot, 

e  Mica  (in  original  cases)  smaU  ..  per  lb. 

e      I,                I,            ,,      medium  „ 

e      „                ,1            „      large  ..  „  . 

d  Silicium  Bronze  Wire     ..  <      ..  per  lb. 

r  Steel,  Magnet,  in  bars      ..        ..  per  ton 

g  Tin,  Block  (English)        . .        . .  „ 

n    ,1     Wire,  Nos.  1  to  16    ..        ..  per  lb. 


1/6 
JE7B 
ie64 
£23 
£38 
£61  to 

2/6 
v2/- 
SOB/- 
£16 
£35 
«2ii 

ia4d. 

120/- 


l/8i  to  1/83 
£166 
£165 
£166 
£142 
£167 
£160 

l/6i 

3/- 

2/6 

2/8 
6/10 

3/2 
Nom. 
£42 

Nom. 

6d,  to  8/- 

8/6  to  6/- 

7/6  to  14/-  &  up. 

l/9i 


B/6 


10/.  dec. 


2d.  inc. 


a  a.  Boor  &  Co. 
c  Thos,  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  P.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd, 


Quotations  supplied  by— 


g  James  &  Shakespeare, 

h  Edward  Till  &  Co. 

I  Boiling  &  Lowe, 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons, 

r  W.  F,  Dennis  &  Co. 


The  British  Association.— ^Vitli  further  refer(»nce  to  the 

B.A.  urransjements  for  this  year  and  next,  we  read  in  Xafiire  that 
in  view  of  the  cancellation  of  the  annual  meeting;  of  the  British 
Association,  it  has  been  necessary  to  make  special  aiTang-ements  for 
carrying  on  the  Association's  current  work.  Meetinjrs  of  the 
OrfjanisinR  Committees  of  the  various  Sections,  the  delegates  of 
corresponding  Societies,  the  Committee  of  Recommendations,  and 
the  General  Committee  have,  thereforeVbeen  held.  It  has  been 
decided  to  continue  Sir  Arthur  Evans  in  the  presidency  for  another 
year,  while  the  Hon,  Sir  0.  A,  Parsons,  who  would  have  presided 
over  this  year's  meeting,  will  do  so  at  the  meeting  which,  it  is 
hoped,  will  take  place  as  arranged  at  Cardiff  next  year.  Bourne- 
mouth has  repeated  its  invitation,  which  ha-s  been  accepted  for 
I'.ir.l.  Grants  amounting  to  £2S(;  were  made  in  aid  of  such 
researches  as  it  was  considered  essential  to  carry  on,  having  regard 
to  present  conditions. 

Resuscitation  after  Electric  Shoci<. — I"  the  Elcr/iim/ 

Wiirlil  of  May  5th,  Mr.  W.  P.  Strickland  cites  aiuither  case  in 
which  a  man  who  had  received  a  shock  on  a  2,2O0-volt  circuit  was 
lirought  back  to  consciousness  without  special  apparatus  with  the 
aid  of  mechanical  shocks.  The  man  was  011  the  lop  of  a  pole 
when  he  received  the  shock;  llu^  "lines  were  cut,  and  the  victim 
was  lowered  to  the  groiuid,  being  )uir]i03ely  allowed  to  rfcwy;  the 
last  :i  ft.  His  body  was  then  lifted  by  the  heels  (hie  head  resting 
on  the  groinid)  and  dropped.  While  his  clothes  were  being 
loosened  and  his  tongue  drawn  forward,  the  soles  of  his  feet  were 
struck  vigorously  with  anything  that  came  handy,  and  this  treat- 
ment was  continued  during  the  application  of  the  SchiU'tTer  method 
.of  artificial  respiration.  Recovery  was  complete.  In  another  case 
a  man  was  restored  to  consciousness  by  falling  from  a  pole. 

Canada's  Coal  Supply. — Tlie  ("aiiiidiini   Fuel  (JoiitnJler 

has  bci-n  given  aiUhority  to  investigate  the  amount  of  fuel  stocks 
on  hand,  and  to  arrange  for  an  equitable  distribution  of  thesuppl.v. 
Coal  production  will  be  stimulated,  and  an  effort  made  to  establish 
large  stocks  inland  before  water  transportation  closes  for  the 
season. —  Titnet. 

A   Cynical    Conundrum.—.^   "  Victim  of   Many  Reion- 

structions"  propounds  the  foUowin.' :--"  What's  the  difference 
between  reconstruction  and  liquidation .'  "  His  suggested  refily 
is  :  "  Well,  you  sometimes  get  something  out  of  the  latter  I  "■ — 
Financial  'J'imes. 


Vol.  M.     Nn,   I'.nr.u.  .Ii  i,Y   I'll.    r.M7. 
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THE      PSYCMOLOQY      OF      POWER-MOUSE 

SHIFT     WORK:     AN     EX-SHIFTMAN'S 

REFLECTIONS. 


By  a.   ARNOLD. 


Mich  iUtoiitidii  lias  beon  trivoii  at  .siiiiilrv  times  to  the  con- 
ditions under  wliicli  men  are  eapalile  of  prodncini;  inaxiniuni 
useful  work,  particularly  in  the  case  of  manual  laliour.  i)Ut 
little  note  seems  to  have  been  taken  of  the  nioditieations  neces- 
sarily involved  when  provision  must  be  made  for  continuous 
runniuir,  and  hence  relays  of  labour. 

The  economio  results  accruing  from  semi-"  Taylorisra," 
applied  with  discretion  to  manual  and  repetitive  work  ai'e. 
doubtless,  considerable  :  but  in  the  average  generating 
station — with  which  the  writer  is  now  concerned — there  is 
little  scoix;  for  such  application,  except,  perhaps,  to  a  limited 
extent  in  connection  with  coal  and  ash  handling. 
■•  Taylorism,"  or  scientitie  management,  does  not  ajipear  to 
have  been  intended  for  use  with  skilled  workers,  nor,  indeed, 
is  it  applicable  to  duties  involving  the  e.xercise  of  judgment 
and  initiative,  although  the  principle  (of  avoiding  circum- 
locution and  needless  expenditure  of  energy,  by  direct 
methods)  might  well  form  the  foundation  of  a  course  of 
mental  training  for  such  workers,  and  this  would  doubtless 
result  in  ciuicker  and  sounder  decisions. 

Power-station  work  is  often  jeered  at  by  persons  of 
restricted  experience  as  being  "  too  dull  for  words,"  a  job 
comprised  of  starting  up  and  shutting  down  sets  and  boilers 
to  meet  the  requirements  of  the  load  and  otherwise  simply 
watching  the  clock  go  round — wholly  mechanical,  methodical, 
and  prosaic,  lacking  variety,  interest,  or  scope.  Under  some 
coiiditions,  portions  of  this  indictment  may  be  substantiated, 
but  few  engineers  with  station  experience  would  admit  that 
it  exhibits  anything  like  a  true  picture  as  a  whole. 
Practically  all  posts  in  a  central  station — frcui  greaser  to 
manager — call  for  more  or  less  display  of  initiative  and 
judgment,  unlike  factory  work  in  general ;  there,-  quick- 
ness and  manual  dexterity  count  for  more  than  brains, 
except  in  the  liigher  positions.  Further,  the  staff  of  a 
power  house  is  necessarily  on  shift  work,  again  excluding 
the  mauiigement  and  higher  officials,  and  its  treatment 
should  also  be  modified  in  view  of  that  fact.  It  is 
fallacious  to  imagine  that  Itecause  any  given  person  on 
-■hift  work  averages  only  a  number  of  hours  on  duty 
similar  to  the  total  of  a  day- working  artisan,  he  is 
therefore  on  an  equality  with  the  latter  in  respect  of 
energy-output  value,  even  if  the  actual  work  done  in  the 
two  cases  be  identical. 

It  has  been  often  demonstrated  that  "  se\'en-days-a-week  " 
labour  is  inefficient,  in  the  sense  that  it  involves  expendi- 
ture of  energy  out  of  proportion  to  the  increased  work  per- 
formed, and  similarly  the  psychological  tendency  of  night 
work  is  to  decrease  one's  personal  energy-output  value. 
This  is  also  the  case  in  regard  to  long  spells  of  duty,  and  is 
cumulative  ;  it  is  usually  noticeable  even  in  ordinary  day 
work  after  about  six  hours'  duty  without  distinct  relaxation 
of  both  mental  and  physical  stress.  At  night  this  depre- 
ciation becomes  marked  in  normal  persons  after  about  four 
hours'  afiplication.  even  when  the  "  previous  history " 
of  the  observed  individuals  is  known  to  be  good, 
with  respect  to  reasonable  rest  and  sleep  :  hence  the  in- 
terests of  the  undertaking,  no  less  than  those  of  the  watch- 
keepers  themselves,  require  that  the  duties  of  night  shift 
should  be  kept  down  to  the  essential  minimum.  The  policy 
of  a  few  managers  to  set  aside  many  detail  jobs  for  the 
night  staff  is  a  short-sighted  one  under  the  present  system, 
and  is  as  fallacious  as  the  execution  of  the  innooent  Admiral 
"  jxiur  eucourager  les  autres." 

The  psychological  and  physiological  effects  due  to  the 
periodic  change  of  shift  at  week-ends  are  frequently  ignored, 
but  thuir  reality  is  unquestionable.  From  social  and 
humanitarian  points  of  view  such  periodic  changes  are  im- 
perative :  also  the  utilitarian  advantage  of  giving  experience 
in  all  duties  to  each  individual  demands  it,  in  order  to  pro- 
duce a  strong  staff  and  one  able  to  meet  possible  depletion 
by  illness  or  disaffection.  Nevertheless,  physiologically 
these  .(changes  do  harm  ;  they  disturb  the  health,  and  hence 


deteriorate  the  coolness  and  emergency  value  of  everyone 
affected  by  them.  The  psychological  effect  is  not  so  simple. 
Changes  are  beneficial,  in  so  far  as  they  prevent  sUignation 
(or  more  projwrly,  "  vegetation,"  to  pervert  a  word),  and 
they  promote  interest  and  concentration,  and  sometimes 
competition  and  emulation  ;  in  so  far,  however,  as  there  is 
usually  a  favourite  and  also  a  very  strongly  disliked  shift, 
the  antici|iation  of  the  ajjproach  of  the  latter,  and  the 
reflexive,  Init  ])roi)ably  unconscious  relaxation  of  effort 
when  it  arrives,  is  oidy  partly  off-set  iiy  the  good  effects  of 
the  expectation  of  the  better  shift  to  come. 

Power  station  shift  systems  vary  but  slightly  in  the 
British  Isles,  and  the  variations  are  usually  of  local  origin. 
Anyone  who  has  attenqited  to  alter  a  shift  list  (or  "  watch- 
bill,"  in  sea  parlance)  so  as  to  ol)tain  improved  conditions 
without  bringing  in  extra  a.ssistauce,  knows  that  inevitalily 
the  existing  sclieme  is  found  to  be  the  best  under  the 
jirevailing  conditions,  except  ])ossibly  in  some  very  minor 
detail  ;  this  is  only  to  be  expected,  as  the  present  system  is 
a  product  of  gradual  evolution.  No  further  big  improve- 
ment can  be  expected  without  very  drastic  alterations,  but 
prol)ably  the  time  is  now  ripe  for  such. 

-\  semi-ideal  system  of  shifts  might  be  similar  to  that 
in  \ogue  at  sea — a  short  watch  of,  say,  four  Imurs,  followed 
by  an  interval  of  at  least  eight  hours  and  preferably  longer  : 
but  the  interim  should  be  entirely  free,  and  nut,  a.s  is  usual, 
partly  occupied  by  concern  for  some  specialised  department. 
This  system,  with,  say,  a  48-hour  break  every  fortnight, 
would  be  physiologically  as  nearly  healthy  as  p(jssible,. 
having  regard  to  the  necessity  for  a  periodic  change  of 
shift.  It  would  be,  however,  quite  impossible  lushore,  on 
account  of  the  time  taken  in  the  journey  to  and  from  the 
works,  which  would,  in  effect,  be  just  douliled  as  comj)ared 
with  the  existing  eight-hour  shifts,  and,  further,  it  would 
lead  to  times  of  starting  and  leaving  work  which  would 
not  fit  in  at  all  with  the  general  conventional  scheme  of 
things. 

The  system  at  present  in  operation  suffers  from  obvious 
disadvantages.  Night  shift  is  longer  than  is  physiologically 
desirable  or  even  economically  defensible,  particularly  as  in 
most  cases  the  preparation  for,  and  the  picking  up  of,  the 
morning  load  comes  upon  the  latter  end  of  this  shift,  just 
when  \itality  and  energy  are  at  their  minimum.  Further, 
as  watch-keepers  are  but  human,  it  must  not  be  supposed 
that  the  beginning  of  this  shift  coincides  with  the  com- 
mencement of  the  individual's  day  :  it  seldom  or  never 
does.  All  the  world  takes  its  pleasure  and  social  recreation 
in  the  evening  hours,  and  so  the  increased  activities  de- 
manded in  the  latter  hours  of  the  night  shift  find  the  per- 
siiniiel  more  fit  for  bed  than  for  a  display  of  the  brilliance 
to  be  expected  of  "  the  embodiment  of  all  that  is  l)est  in 
British  engineering  manhood." 

The  week-end  system  is  also  faulty.  It  is  recognised 
even  by  the  worst  type  of  official  that  a  regular  Ijreak,  say 
every  three  weeks  or  a  mouth,  is  essential  to  every  indi- 
vidual, that  he  may  maintain  his  sanity,  fulfil  social 
obligations,  and  obtain  uecess;iry  change  and  rest.  In  pro- 
bably 95  per  cent,  of  British  power  stations  there  are  no 
reliefs  in  regular  routine — a  state  of  affairs  which  can  only 
be  excused  during  war  time,  but  which  is  now  only  a  little 
worse  than  prior  to  it.  As  a  consequence,  for  a  person  to 
obtain  this  minimum  recreative  opjxjrtunity  he  must  pay 
for  it  (iu  hours  worked)  during  subseiiuent  week  ends, 
while  his  colleagues  enjoy  by  rotation  their  respite,  also 
duly  paid  for.  Now,  in  all  engineering  works  there  are 
repair  jobs  and  alterations  which  can  only  be  carried  out 
at  times  of  light  load  :  these  are  done  at  week-ends,  and 
are  accomplished  by,  or  under  the  direct  supervision  and 
responsibility  of,  an  engineer  who  is  working  12-hour  or 
longer  shifts  after  a  normally  fatiguing  week — not  a  very 
fair  arrangement,  either  to  him  or  his  work.  This  a])])lies 
more  particularly  to  the  engineers-in-charge  of  shifts  :  but 
in  a  general  way.  long  hours  are  also  demoralisiflg  to  all 
engaged  in  week-end  work,  for  theygi\"e  some  foundation 
for  the  •'  long-suffering  martyr  "  feeling  so  easily  aroused 
amongst  those  working  unusual  houre. 

In  cases  of  illness  it  is  usual  under  the  present  system 
for  the  two  remaining  men  of  the  affected  grade  to  work 
1 2-hour  shifts.  Only  a  few  longer-sighted  engineers  have 
arranged  their  staffs  so  that  reliefs  can  be  found,  and  still 
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fewer  have  carried  out  the  scheme  in  its  entirety,  so  as  to 
include  chargenien  as  well  as  stokers.  Twelve-hour  shifts 
under  modern  conditions  are  demoralising — physiologically, 
psychologically,  and  economically  ;  the  undertaking  which 
allows  them  is  laying  up  big  possibilities  of  trouble. 
Practically  all  prcventible  accidents  are  the  result 
of  overstrained  physique  or  mentality,  both  of  which 
are  indubitably  brought  about  by  long  shifts  amongst 
other  causes,  hence  the  danger.  It  is  beginning  to  be 
realised,  too,  that  men  are  not  mere  machines,  and,  further, 
that  to  obtain  the  best  results,  employers  must  be  at  least 
as  solicitous  for  their  welfare  and  decent  treatment  as  they 
are  as  to  the  precise  minimum  remuneration  which  can  be 
offered.  In  another  decade  it  is  possible  that  an  employer 
permitting  12-hour  shifts  will  be  liable  to  salutary  penalties. 

In  view  of  these  matters,  it  is  obvious  that  at  least  four 
men  of  each  grade  should  be  employed,  e.xcept  where  it  may 
be  possible  to  provide  "  double-utility  "  relief  men.  The 
latter,  however,  although  usually  only  the  most  intelligent 
qualify,  are  often  very  averse  to  being  employed  thus,  and, 
in  the  lower  ratings  at  least,  their  colleagues  are  apt  to 
resent  it  also.  Whether  this  is  but  a  passing  phase  remains 
to  be  seen. 

The  question  of  expense  will,  of  course,  be  raised  in 
opposition  to  this  suggested  increase  of  staff.  Yet,  if  the 
extra  wage  bill  were  translated  into  terms  of  pence  per 
unit  generated  or  percentage  decrease  in  available  profits,  it- 
would  be  seen  to  be  almost  intinitesimally  small  as  com- 
pared with  the  increased  efficiency  of  the  staff  employed  and 
their  consequently  enhanced  value. 

It  is  difficult  to  foresee  at  all  clearly  the  position  of 
electrical  undertakings,  after  the  conclusion  of  peace,  with 
regard  to  staff.  The  relaxation  of  military  authority,  and 
the  apparent  cessation  of  the  necessity  for  self-discipline, 
will  gi'eatly  affect  the  labour  market.  Skilled  men  will 
only  be  available  on  their  own  terms,  and  they  will  not 
willingly  enter  shift  work.  Although  the  present  staffs  of 
stations  throughout  the  country  have  shown  splendid  loyalty 
both  to  their  employers  and  their  country,  by  sticking  to 
their  jxists  when  khaki  was  immeasurably  more  popular, 
they  are  now  thoroughly  unsettled,  and  a  "  (General  Post  " 
is  quite  certain  when  the  present  restrictions  as  to  move- 
ments are  withdrawn.  Their  loyalty  to  their  employers 
■deserves  emphasis,  in  the  writer's  opinion,  and  was  well 
.shown  by  the  apparent  collapse  of  the  A.E.S.E.  when  that 
body  began  to  meditate  militant  tactics. 

Now,  therefore,  is  the  employers'  opportunity  to  formulate 
and  publish  schemes  whereby  the  present  anomalies  of  the 
:shift  system  may  be  smoothed  out^eradicated  they  can  never 
be.-  In  the  long  run,  the  employers  will  be  gainers  by  taking 
the  initiative  in  this  matter,  and  they  will  attract  the  better 
type  of  men,  and  form  stable,  loyal  staffs. 

The  future  commercial  greatness  of  this  country  will  be 
^eatly  aided  by  adequate,  cheap  and  reliable  supplies  of 
•electrical  power,  and  the  reliability  depends  \ery  largely  upon 
the  staff  engaged  and  their  conditions  of  employment, 
having  in  view  their  peculiarly  trying  hours  and  the  onerous 
duties  and  responsibilities  devolving  upon  them. 


TRADE     STATISTICS     OF     SOUTH     AFRICA, 


The  following  statement,  showing  the  imports  of  electrical 
and  similar  goods  into  the  Union  of  South  .\frica  during  the 
year  1916,  has  been  taken  from  the  recently-issued  official 
trade  statistics.  The  figures  for  1915  are  added  for  purposes 
of  comparison,  and  notes  of  any  increases  or  decreases  are 
given  : — 

1915. 
Brass  manufacluTea. —  J6 

From  Great  Britain     .    ...         19,000 
,,      United   States       ...  — 

„      Other  countries     ...  2,000 


1916. 
£ 

34,000 
2,000 
2,000* 


Inc.  or  dec. 
£ 

+        5.000 
+        2,000 


Total 


21,000 
•Mainly  India. 
Copper,  plate  and  sheet. — 
From  Great  Britain         ...  4.000 


28,000 


4,000 


7,000 


Copper  manujacfures. — 

1915. 

£ 

1916. 

£ 

Inc. 

or  dec. 
£ 

From  Great  Britain 
„      United  States 

3,0(X> 

3,000 
1,000 

-1- 

nm 

Total      

3,000 

4,000 

+ 

1,000 

Electrical  cable  and  wire. — 

From  Great  Britain 

„      Italy              

„      United   States 
,,      Other  countries 

102,000 
1,000 
8,000 
1,000 

228,000 
1,0(X) 
5,000 
3,000* 

+ 

+ 
+ 

126, IXK) 

3,000 
2,000 

Total       

112,000 

237,00<3 

125,000 

•Holla 

nd  £3.000. 

Electrical  fittings,   including 

posts. — 

From  Great  Britain 

,,      Germany       

„      Holland         

„       United   States 
,,      Other  countries 

125,000 

3,000 

11,000 

37,000 

6,000 

200,000 

22,000 
62,000 
14,000^ 

+ 

+ 
+ 
+ 

+ 

75,000 

3,000 

11,000 

25,000 

8,000 

Total      

182,000 

298,000 

116,000 

•Denmark  £4,000. 

Lamps  and  lampware. — 

From  Great  Britain 

,,      Germany       

,,      United   States 

,,      Sweden         

,,      Other  countries 

15,000 
1,000 

12,000 
3.000 
1,000 

28,000 

19,000 

17,000 

2,000 

+ 

+ 
+ 

+ 

+ 

13,000 
1,000 
7,000 

14,000 
1,000 

Total      

32,000 

66,000 

34,000 

Electrical  machinery. — 

From  Great  Britain. 

,,      Germany       

„      United  States 
,,      Other  countries 

110,000 

4,000 

59,000 

5,000 

112,000 

63,000 
5,000* 

+ 
+ 

2,000 
4,000 
4,000 

Total  178,000       180,000 

•Mainly  Sweden. 
Cranes,  elevators,  and  lifts. — 
From  Great  Britain         ...         18,000         17,000 


United  States 


2,000 


2,000 


2,000 


1,000 


Total       

20,000 

19,000 

- 

1,000 

Mining  machinery. — • 

From  Great  Britain 

,,      Germany       

„      United  States 
,,      Other  countries 

.       368,000 
2,000 

,.       240,00(5 
3,000 

473,000 

2.53,000 
3.000^ 

-f 

+ 

+ 

105,000 

2,000 

13,000 

Total       

.       613,000 

729,000 

116,000 

•Sweden  £2,000, 

Machinery   not   specially 

mentioned    (o 

ther  than 

agricultural,    manufac 

■luring,    dc.).- 

- 

From  Great  Britain 
,,      Germany 
„      United  States 
,,      Canada 
,,      Other  countries 

..       201,000 

5,000 

43,000 

3,000 

3,000 

256,000 

2,000 

59,000 

6,000 

5,000 

+ 

+ 
+ 

+ 

+ 

55,000 
3,000 

16,000 
3,000 
2,000 

Total       ... 

..       255,000 

328,000 

73,000 

Telegraph  and  telephone 

material. — 

From  Great    Britain 
„      Sweden 
,,      United   States 
Other  countries 

8,000 
2,000 
1,000 

8,000 
2,000 

1,000 

+ 

1,000 
1,000 

Total      ... 

11,000 

11,000 

- 

Tramway  rolling-stock.— 

From  Great  Britain 
,,      United  States 
Other  countries 

21,000 
4,000 

10,000 
2.000 
1,000 

+ 

11,000 
2,000 
1,000 

Total       

Other  tramtray   materialt.- 

From  Great  Britain 
,,  United  States 
,,      Other  countries 

Total       


25.000        13.<JO0        -      12,000 


5,000 
2,000 
1,000 

8,000 


2,000 
2,000 
1,000 

5^ 


3,000 


3,000 

In  addition  to  the  above  the  following  goods  were  imported 
ns  "  Government  Stores  "  :  — 

lirassware. — 

From  United  Kingdom    ...  1,500  4,000        -I-        2,500 

Copper,  plate  and  sheet. — 

From  United  Kingdom    ...         14,000  6,000        -        8,000 
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Electrical  cable  and  wire.- 

From  United   Kingdom  .. 
„      United  States 

Total       

Electric  fittings. — 

Prom  United  Kingdom   .. 
„      Other  countries 

Total      

Lampware. — 

From  United   Kingdom  .. 

Cranes  and  elevators. — 

Prom  United  Kingdom   ... 

Electrical  machinery. — 

From  United   Kingdom  ... 

Other  machinery. — 

From  United  Kingdom  ... 
,,      Other  countries 

Total       21,000        1'2,000 

•United  States  mainly. 
Telegraph  and  telephone  material. — 
From  United  Kingdom  ...        30,000 


1915. 
£ 

1916. 
£ 

Inc 

or  dec. 
£ 

18,000 
1,<100 

2-2,000 

+ 
+ 

4,000 
1,000 

19,000 

22,000 

3,000 

14,000 
1,0)0 

13,000 
1,000 

- 

1,0(30 

15,000 

14,000 

- 

1,000 

1,000 

2,000 

+ 

1.000 

8:000 

— 

- 

8.000 

3,000 

5,000 

+ 

2, (WO 

20,000 
1.000 

7,500 
4,500» 

4- 

12,500 
3,-500 

Sweden 

Other  coimtriea 

Total      ... 


5,000 
1,000 


21,000 
5,000 


36,000        26,000 


9,000 

9.000 

1,000 

10,000 


DETERMINING     PHASE     ROTATION.* 


Bv  W.  V.  LYON. 


For  determining'  the  phase  rotation  in  a  three-phase  circuit,  that 
ia,  to  ascertain  whether  or  not  the  line  voltage  between  mains  1  and  2 
leadB  or  lags  the  voltaofe  between  mains  2  and  3,  the  writer  has 
found  the  scheme  shown  in  the  accompanying-  illustrations  useful 
and  convenient.  It  consists  of  a  non-inductive  resister  and  a  low- 
resistance  reacter  of  the  same  ohm  value  connected  in  series  between 
two  of  the  mains.  The  mafrnitude  of  the  voltage  between  the 
third  main  and  the  junction  of  these  two  units  indicates  the  phase 
rotation.  Mark  the  mains  1,  2,  and  3  as  in  fig-.  3.  Connect  the  free 
terminal  of  the  resister  to  main  1  and  the  free  terminal  of  the 
reacter  to  main  2.  Measure  the  voltage  from  their  junction  to  main  3. 


r-^  I 


Fios.  1  AND  2. — Vector  Eelatio.vs  of 

Voltage  for  Leading  and  L.\gging 

Conditions. 


Jhrte-Pfiast    ^ 
FUJ.  3. —  CONNF.CTIONS 

OF  Resister,  Reacter 
AND  Voltmeter. 


If  this  voltage  is  approximately  37  per  cent,  of  the  line  voltage,  the 
voltage  between  mains  1  and  2  leads  the  voltage  between  mains  2 
and  3.  If  the  voltage  is  approximately  137  per  cent,  of  the  line  voltage, 
however,  the  voltage  between  mains  1  and  2  lags  the  voltage 
between  mains  2  and  3. 

The  proof  of  this  fact  is  simple.  Refer  to  figs.  1  and  2.  Assume 
that  the  line  voltages  are  equal.  The  interior  angles  of  the  voltage 
triangles  are  then  60°.  Any  ordinary  unbalancing  of  the  line 
voltages  would  affect  the  voltmeter  reading  but  little.  The  current 
should  be  at  least  ten  times  as  much  as  the  voltmeter  takes  on  full 
scale  deflection.  If  this  be  the  case  the  voltmeter  will  read  not 
more  than  2  per  cent,  less  than  the  stated  values.  In  the  proof  it 
is  assumed  that  the  voltmeter  current  is  negligibly  small. 

Let  Vij  lead  Vas  as  shown  m  fig.  1.  If  the  resister  and  reacter 
have  the  same  resistance  value  in  ohms,  the  current  will  lag  the 
voltage  from  1  to  2  by  4.5°.     The  voltmeter  reading,  v,  willbe— 

V  =  (0-866— 0-50)  X  line  voltage 
=  0-37  X  line  voltage. 

*  From  the  Klecirical  World. 


If  Vij  lag.s  V.J8  a,s  shown  in  fig.  2,  the  voltmeter  reading  is — 
V  =  (0-,S66  +  0-50)  X  line  voltage 
=  r37  X  line  voltage. 
In  order  that    the  <levice    may   be    used  on  circuits  of  diflferent 
voltages  switches  should  be  provided  as  shown  in  fig.  3.  For  example, 
when  it  is  to  be  used  on  a  22(i-volt  circuit  the  switch   marked   220 
volts  should  be  closed  and  the  other  two  left  open.      By   properly 
choosing  the  ohm  values  of   the  units,  the   current  may   be  kept 
constant  and  the  same  accuracy  obtained  at  the  different  voltages 
without  excessive  heating  loss. 


CORRESPONDENCE. 

Letters  received  by  ?/.« iifler  ^  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correxpondents  should  forward  their  communi- 
cations at  the  earliest  pos.'^ible  moment.  Ao  letter  can  be  published 
unle.is  toe  hare  the  writer's  name  and  address  in  avr  possession. 

Induction  Methods  ot  Fault  Localisation. 

With  reference  to  the  letter  from  '■  North  Staffs."  in  your  last 
issue,  to  pick  out  a  faulty  cable  at  draw  boxes,  the  triangle  is  more 
conveniently  replaced  with  a  fork,  in  accordance  with  the 
accompanying  sketch. 


SOFT     FLAT 
RON.     t"    WIDE 


K-  OVERALL     DIAMETEB     OF 
•       LARGEST    CABLE     IN    USE 


8-OZ.    COIL    OF    20    G. 
COTTON    COVERED    WIRE 


A  switch  in  the  telephone  circuit,  by  making  and  breaking  the 
current  to  the  receiver,  more  readily  distinguishes  the  sound  pro- 
duced by  the  induction  coil  from  any  extraneous  noises. 

H.  E.  Blalie. 

Eastbourne,  Juli/  'th,  1917. 


A  Revelation  Concerning  tlie  Ways  of  Reviewers. 

In  a  recent  review  of  a  book  in  an  electrical  journal  that 
shall  be  nameless,  the  reviewer  apologises  for  the  tardiness 
thereof  with  the  plea  that  "he  got  interested  in  it,  so  that 
instead  of  reading  merely  the  introduction  and  contents  pages 
and  basing  his  review  on  these,  he  read  it  through  and  forgot 
he  was  a  mere  reviewer." 

The.5e  remarks,  quite  obviously  made  in  all  seriousness,  will 
be  received  with  mixed  feelings  by  those  whose  misfortune  it 
is  to  be  authors,  by  publishers,  and  by  a  large  body  of  readers 
who  look  for  enlightenment  and  guidance   in  reviews. 

Comment  seems  hopeless,  unless  other  people  will  take  up 
">^  ^-^eels.  y^    p^^^„  Maycock. 

West  Norwood,  S.B.  27,  July  Uth,  1917. 

[We  fear  our  correspondent's  sense  of  humour  has  been 
caught  napping  in  this  instance.  The  remarks  in  question,  to 
our  mind,  we  "  quite  obviously  "  facetious,  and  the  reviewer 
happens  to  our  knowledge  to  be  conscientious  to  the  last 
degree,  one  who  is  more  likely  to  read  the  chapter  headings, 
index,  and  advertisements  in  addition  to  the  test  than  to 
follow  the  practice  to  which  he  playfully  alludes.  Moreover, 
he  has  made  a  special  study  of  the  sul)ject  of  the  work  in 
question — that  is  whv  he  was  asked  to  review  it.— Eds.  Elec. 
Rev.]  

Water-Power  Proposals. 

Your  remarks  on  the  development  of  water  power  in  your 
issue  of  the  6th  inst.  are  most  opportune,  and  I  trust  now 
that  the  matter  has  been  raised  that  the  existence  of  avail- 
able power  will  be  realised  by  an  authority  that  will  be 
competent  to  carry  out  the  necessary  .schemes  for  its  develop- 
ment. 

I  am  a  native  of  North  Wales,  and  am  acquainted  with 
many  suitable  sites  which  deserve  attention.  My  playmate 
when  a  child  was  a  stream  that  ran  through  my  father's 
farm,  and  a  noisy  Scotch  turbine  provided  daily  enjoyment 
to  me  as  it  operated  the  barn  and  dairy  machinery.  The 
hero  of  those  days  to  me  was  the  man  who  had  charge  of 
that  rough  but  serviceable  plant. 

In  later  years  my  father  moved  to  a  larger  farm^a  noted 
dry  one.  I  was  at  that  time  but  a  youngster,  but  great  was 
my  joy  when  I  realised  that  one  of  his  first  objects  was  to 
provide  an  irrigation  system  for  the  whole  farm,  together 
with  two  turbines  for  power  purposes.  To  go  with  him  on 
levelling  and  surveying  expeditions,  and  laying  out  water 
courses,  was  the  greatest  pleasure  that  could  be  experienced. 
Never  shall  I  forget  the  day  when  the  water  was  turned  on 
to  the  turbine  for  the  first  time. 

Unfortunately,  my  father  did  not  combine  his  knowledge 
of  engineering  and  hydraulics  with  that  of  the  law,  the  result 
being  that  he  was  legally  involved  over  the  question  of  riparian 
rights.  He  lost  his  case  from  the  legal  point  of  view,  but  his 
engineering  abilities  came  to  his  aid,   and  he  has  be^n  able 
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to  inaiiitaiu  the  supply  to  the  present  day.  The  installation 
to-day,  after  27  years'  use,  stands  as  an  example  of  practical 
<'ngineering  and  a  monument  to  the  properties  of  the  laws 
of  this  country. 

For  the  last  15  years  one  of  the  turbines  has  be*n  coupled 
to  a  generator,  this  being  the  first  electric  lighting  plant  in- 
stalled in  the  district. 

Since  that  time  I  have  been  interested  in  several  small 
hydro-electric  plants,  having  made  a  hobby  of  that  branch 
of  engineering,  and  devoting  my  yearly  vacations  to  exploring 
possible  power  schemes  for  farm  and  village  supply. 

I  consider  Mr.  Britton's  opportunity  a  magnificent  one, 
and  I  sincerely  hope  he  -n'ill  be  able  to  carry  his  ideas  to  a 
successful  issue. 

The  Dee,  to  which  he  intends  devoting  si>ecial  attention, 
is  but  one  instance.  The  Clwyd  and  Conway  in  their  upper 
reaches  have  scores  of  localities  where  plants  of  from  20  to 
2C)0  KW.  could  be  installed.  The  rivers  of  Snowdonia,  with 
their  high  falls,  are  rich  in  possibilities.  Blaenau  Festiniog 
is  an  instance  of  wasted  power;  in  fact,  the  waste  is  to  be 
seen  on  every  hand  throughout  the  Principality. 

A  source  of  power  which  has  appealed  to  me  is  that  of 
relief  stations  on  the  pipe  hues  of  our  town  supplies,  and 
the  surplus  waters  at  our  reservoirs.  The  Vyrnwy  and  Ehay- 
adr  works  are  instances.  At  both  these  reservoirs  a  consider- 
able quantity  of  compensation  water  is  allowed  to  flow,  and 
very  large  volumes  flow  over  the  sills  during  the  winter 
months.  Instead  of  allowing  this  to  run  to  waste,  why  not 
allow  it  to  flow  along  the  pipe  line  to  the  utmost  capacity, 
and  at  its  highest  load  factor,  and  utilise  it  at  suitable  points 
along  the  route?  Why  not  allow  Mr.  Britton,  for  instance, 
to  tap  the  Vymwy  hne  at  a  point  near  Chester,  utilising 
surplus  water  at  that  point,  and  at  the  same  time  augmenting 
the  supply  to  his  existing  station  lower  down?  In  the  case 
of  the  Rhayadr  works  the  same  applies,  the  supply  being 
given  to  small  towns  and  villages  en  route. 

Another  instance  is  the  new  Birkenhead  waterworks.  Tn 
this  case  turbines  could  be  fixed  at  such  places  as  Llanfi- 
hangel.  Clawdd  Newydd,  and  Ruthin.  Again,  after  crossing 
the  Clwydian  Range,  if  any  further  supply  is  available  it 
could  be  utilised  on  either  side  of  the  Doe,  as  found  neces- 
sary. 

The  question  arises  as  to  how  these  developments  are  to 
be  carried  out  I  doubt  if  a  private  company  can  be  formed 
to  undertake  the  work,  owing  to  the  hostility  of  riparian 
owners  and  holders  of  sporting  rights.  The  alternative  is 
for  the  Government  to  form  a  Department  of  National  Power 
Supply  to  take  charge  of  all  our  water  power,  and  to  control 
its  development.  This  could  be  extended  to  the  smallest 
plants,  even  where  electricity  is  not  generated.  Small  in- 
.stallations  could  be  installed  on  hire-purchase  systems,  and 
in  the  case  of  larger  ones  licences  could  be  granted  to  com- 
panies and  local  authorities  to  develop  them  under  national 
control. 

In  this  way  encouragement  would  be  given  to  farmers  to 
extend  the  use  of  power  on  their  farms,  it  would  lessen  the 
drudgery  of  farm  work,  and  generally  increase  the  yield  of  . 
our  land.  Our  villages  would  be  brightened,  not  only  from 
the  illumination  point  of  view,  but  from  a  social  standpoint. 
Industries  requiring  small  power  would  be  established  along 
our  countryside,  and  the  cry  of  "  back  to  the  land  "  would  at 
last  become  practical. 

The  North  Wales  Power  Co.  has  done  pioneer  work  in  this 
direction,  but  its  progress  has  not  been  very  marked.  I  am 
not  acquainted  with  the  conditions  responsible  for  its  apparent 
failure  to  compete  with  the  steam  stations  at  Carnarvon  and 
along  the  North  Wales  coast,  but  it  most  probably  can  be 
accounted  for  by  wayleave  and  other  difficulties,  together 
with,  most  probably,  a  certain  amount  of  parochial  jealousy. 
All  these  difficulties  would  be  overcome  by  a  national 
system   possessing   compulsory   powers  of   expropriation.' 

Thomas   Smith. 
Wolverhampton,  July  10th,  1917. 


The  Salaries  o(  Central-Station   Officials. 

The  table  of  average  salaries  of  central-station  officials  given 
in  this  week's  Review  is  particularly  interesting  in  the  poor 
comparison  they  make  with  the  salaries  of  loading  officials 
in  other  professions.  In  nearly  all  municipalities  the  town 
derk  receives  quite  twice  the  salary  of  the  electrical  engineer. 
In  these  days  this  is  surely  absurd.  In  the  Army  the  engi- 
neers have  long  been  the  mo.st  highly  paid  branch,  and  in 
the  majority  of  circumstances  the  R.E.  officer  takes  command. 
In  these  days,  when  cheap  and  reliable  power  is  the  life-blood 
of  a  nation,  it  is  surely  time  that  the  electrical  engineer 
topped  the  lawyer  in  salary.  The  achievement  of  this  is  also, 
I  should  like  to  suggest,  an  engineering  problem  (in  an  intro- 
ductory note  by  Dr.  Thurston  to  Rowan's  "Practical  Physics 
of  the  Steam  Boiler,"  the  following  passage  occurs:  "The 
engineer,  it  will  be  seen,  is  also  a  high  order  of  financier  "). 
I  wonder  if  it  is  high  finance  to  suggest  that,  as  the  chief's 
salarj-  must  always  bear  a  certain  ratio  to  his  assistants',  his 
own  may  be  automatically  "  boosted  "  by  boosting  his  afesist- 

a"'s'?  Assistant. 

[We  cannot  make    use  of    the    infonnation    forwarded   by 
"Rex"   unless  he  sends  us  his  name  and  address. — Eds.] 


NEW     PATENTS     APPLIED     FOR,     1917. 

"'       (NOT    YET    PDBLISHEID), 

Compiled  expressly  for  this  jcjurnal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and    Bradford. 

^..'iOl.  "  Sparking  plugs  for  internal-combustion  engines,  and  method  of 
manufacture."      R.    Howahth.      July  3rd. 

9,521.  "  Means  for  connecting  hijjti-tension  leads  to  sparking  plugs."  V. 
I'KKKKrT.     July  3rd. 

I(,.j."»2.     "  lilectric   accumulators."      H.    HARRor.      July    3rd. 

!).5.'».'J.     "  .\cti\'e  material    in   accumulator   plates."     H.    LEirNEH.     July    3rd. 

;),554.     "  Supports    for    accumulator    plates."     H.    Leitner.     July    3rd. 

lf..')5y.  '*  KIcTtrically-operated  riveting,  pressing,  stamping,  &c.,  machines." 
E.  .Adamson.     July  3rd. 

9,573.  "  Separators  or  non-conducting  supports  for  accumulator  plates." 
H.    Leitner.     July  3rd. 

9, 579.  "  Electric  lanterns  for  hand  signalling."  H.  liuRCE  &  S.  D.  \\'HITE. 
July  3rd. 

9.584.  "  Electric   furnaces  and    method  of    working  same."     Crittall  Manu-    ' 
KACTUKlNG   Co.   &  H.   S.    Primrose.     July   3rd. 

9.585.  "  Interrupters."  Marconi's  Wiueless  Telecraj^h  Co.  &  W.  Platf. 
July  3rd. 

9,587.  "  Electric  condensers."  F.  R.  Sl.MMS  &  SiM,Ms  Motor  Units,  Ltd. 
July  3rd. 

9,595.     "  Electro-magnetic  apparatus."     M.    Latour.     July    3rd. 

9,631.  "  Electrolytic  electricity  meters."  Bastian  Meter  Co.  R:  A.  E. 
Salisbury.     July  4th. 

9,675.  "  Dynamo^electric  machines."  H.  F.  Brown  &  VickeRs,  Ltd.  July 
4th. 

9,724.  *'  Voltage  regulators."  British  Tiio-mson-Houston  Co.  (General 
Electric  Co.,   U.S.A.).     July  6th. 

9,747.     "  Electric   fuses."     E.   S.   Conradi    &    L.   Newitt.     July   5th. 

9,781.     "  Field   telegraph   signalling,  &c.,    apparatus."     F.    Fitton.     July   6lh. 

9,784.     "  Telephones."     E.    A     Petithorv.      July   6th. 

9,801.     "  Electric  switches."     H    H.    BfRRV  &  \V.    J.   Markham.     July  6th. 

9,811,  9,816.  "  Multipolar  magnetos  for  electric  ignition  systems."  Bosch 
Magneto  Co,  &  \V,  J.  Mellersh  Jackson.    July  6th. 

9,855.  "  Spark  discharges  producing  impulse  excitation  and  high-frequency 
sparks."     A.   Kowalski      July    7th.      (Switzerland,   July   25th,    1916.) 


PUBLISHED     SPECIFICATIONS. 


X816. 

The  numbers  in  parentheses  are  those  under  which  the  specifications  will  be 
printed   and    abridged,  and   all   subsequent   proceedings    will    be  taken. 

5,447.  Photographic  Method  of  Producing  Sound  Records  and  Means 
for  Utilising  same  for  Production  of  Magnetic  Records.  H.  C.  Bullis. 
April  13th,  1916.     (107,025.) 

8,056.  Electrical  Water  Heaters.  J.  F.  Barr.  June  7th,  1916.  (Cognate 
application,    13,564/16.)      (107,038.) 

8.178.  Telephony.  Relay  .Automatic  Telephone  Co.' &  H,  J.  Herink.  June 
9th,    1916.      (107,041.) 

8.179.  Telephone  Systems.  Relay  Automatic  Telephone  Co.  &  H.  J. 
Herink.     June    9th,    1916.     (107,042.) 

8,245.  Electric  Ignition  or  Sparking  .Arrangements.  Siemens  Bros,  and 
Co.  &  H.   W.   F.   Ireland.     June  10th,   1916.      (107,048.) 

8,305.    Telephone  Transmitter.     S.   C.  Porter.     June  12th,   1915.     (100,689. > 

8,457.  Magneto  Electric  Machines.  A.  E.  Bennett.  June  15th,  1916. 
(107,062.) 

8,474.  Steam-power  Plants,  particularly  for  use  in  Electric  Generating 
Systems.     J.    C.   Ruths.      June  14th,    1915.      (100,693.) 

8,733.  Electric  Cables.  C.  J.  Beaver  &  E.  A.  Clareraont.  June  21sl,  1916. 
(107,073.) 

8.810.  Miners'  Electric  Safety  Lamps.  O.  Oldham.  June  22nd,  1916. 
(107,074.) 

8.811.  Electric  Battery  Lamps.     N.   Kribs.     June  22nd,  1916.     (107,075;) 
9,766.    Regulators    for    Polyphase    TRANShiiSsiON   Systems.      British    Thom- 
son-Houston Co.    (General    Electric   Co.,    U.S.A.).     July    Uth,  1916.     (Cognate 
application,    9,812/16.)      (107,093.) 

10,182.  Means  for  Differentially  Metering  Electricity  for  Lighting  and 
Heating  Purposes.     L.   Birks  &  J.  R.  Templin.     March  2nd,   1916.     (104,498.) 

11,043.  Electric  Motor  Control.  British  Thomson-Houston  Co.  (General 
Electric   Co.,   U.S.A.)       August  4th,  1916.      (107,106.) 

12,685.  Electric  Insulating  Material  Resembling  Vulcanite.  T.  S.  Chivers 
and  C.  .Marter.     September  7th,    1916.      (107,122.) 

10,514.  Timing  in  Ignition  Dynamos.  C.  T.  Mason.  June  19lh,  1915. 
(102,267.) 

18  194  '  Ignition  Macnetos  for  Internal-combustion  Engines.  Abingdon- 
Ecco,    Ltd.,   &   G.    B.   Bianco,     ^ecember  19th,  1916.     (106,964.) 

18,374.  Electro-pneumatic  Brakes  for  Rmlway  Vehicles.  E.  H.  Dewson. 
June  Ist,   1916.     (106,813.) 

X817. 

1.279.  Automatic  Switching  Devices  for  I'hurmic  Telephones.  B.  E.  D. 
Kilburn  (Naamlooze  \'cnnoolsch.Yp  de  Nederlandsche  Thermo-Telephoon 
Maatschappij).     January  25th,   1917.      (106.962.) 

2  191  .Automatic  Electric  Circuit  Breakers.  Swilchgcar  &  Cowans  and 
E.  'd.    Rodway.      February    14th,    1917.     (100,971.) 

2,912.  Mercury  Rectifier  Distributing  Systems.  British  Westinghouse 
Electric  &  Manufacturing  Co.  (Westinghouse  Electric  Manuf.icturing  Co., 
U.S.A.).     February  27th,  1917.     (106,973.) 

5,401.  TRANSFORi<EHS  FOR  ALTERNATING  ELECTRIC  CURRENTS.  O.  I.oras. 
June  9lh,  1916.     (106,986.) 


Accident. — <>»   Friday  at  tlic  Yoiksliii-c  Electric  Power 

Co.'s  works  at  Thornhill,  two  workmen  aged  (il  and  Till  respectively 
in  the  employ  of  Messrs.  Firth  A:  Co.,  of  I5tirton-on-Trent,  who 
are  engajred  upon  the  contractor's  work  in  connection  with  the  ex- 
tension scheme  at  the  power  station,  came  into  contact  with  a  live 
wire  and  received  a  shock  while  working'  at  a  crane.  Both  were  in  a 
critical  condition,  suffcrintf  from  burns  on  the  feet  and  hands. 
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In  cominou  with  all  peoples  at  all  times,  we  are 
prone  to  assume  that  our  own  problems  of  the 
moment  are  original  in  their  character,  and  more 
far-reaching-  in  their  significance  than  those  of  any 
other  times  or  other  peoples.  We  hear  much  of 
industrial  unrest  and  of  class  antagonisms,  and  the 
gravity  of  such  unrest  at  the  present  time,  as  well 
as  the  importance  of  its  removal,  deserves  the 
closest  attention  of  all  who  are  desirous  for  the  wel- 
fare of  the  State.  The  Parliamentarv  Secretary  of 
the  Board  of  Trade,  Mr.  G.  H.  Roberts.  M.P.,'has 
expressed  the  view  that:  "'  If  the  old  disputations 
remain,  if  employers  and  employed  are  ranged  in 
conflicting  camps,  the  ravages  of  war  will  not  be 
repaired,  reconstruction  will  be  impossible,  and,  as 
sure  as  morn  follows  night,  so  will  the  decline  and 
fall  of  the  British  Empire  set  in." 

Now,  the  disputations  of  Capital  and  Labour 
have  always  existed,  and,  unhappiVy.  the  idea  of 
antagonism  of  interests,  though  early  combated, 
has  not  been  eradicated.  Harrington  says  in  his 
"Oceana,"  which  was  first  printed  in  1656:  "It 
will  be  convenient  in  this  place  to  speak  a  word  to 
such  as  go  about  to  insinuate  to  the  nobility  or 
gentry  a  fear  of  the  people,  or  to  the  people  a  fear 
of  the  nobility  or  gentry,  as  if  their  interests  were 
destructive  to  each  other."  He  indicates  that  thev 
are  mutually  dependent.  The  intervening  cen- 
turies have  not  succeeded  in  eradicating  the  idea 
that  employer  and  employed  most  needs  be  in 
opposition,  that  their  interests  are.  in  fact.  "  des- 
tructive to  each  other." 

It  is  the  more  interesting,  then,  to  hear  Mr. 
Roberts  on  this  point: — "  I  have  no  illusions.  The 
interests  of  employer  and  employed  will  never  be 
identical  any  more  than  the  principle  of  nationality 
or  the  interests  of  buyer  and  seller  will  be  identical, 
but  up  to  a  certain  point  there  is  a  community  of 
interest." 

Setting-  aside  any  philosophical  or  arg-umentative 
discussion  as  to  the  point  where  the  community  of 
interest  beeins  or  ends,  there  are  few  who  will  be 
ready  to  question  that,  for  practical  purposes.  Mr. 
Roberts.'s  statement  is  sufficiently  accurate.  And 
the  problem  of  the  moment  is  how  to  obtain  a  fair 
settlement  where  interests  differ,  and  a  recognition 
of  points  where  interests  are  identical. 

The  differences  of  opinion  are  generally  to  be 
found  in  regard  to  the  division  of  the  cake  to  the 
e.xclusion  of  a  recognition  of  the  mutual  advantage 
of  producing-  as  large  a  cake  as  possible.  The  dis- 
putations have  centred  about  the  former  with,  too 
often,  an  acrimonious  attribute  which  has  pre- 
vented a  recognition  of  the  utility  of  the  latter. 

How.  then,  can  a  new  frame  of  mind  be  brought 
about  wherebv  either  side  may  approach  the  prob- 
lems with  knowledge  of  and  sympathy  with  the 
other's  case  ?  Clearly,  as  we  have  said  many 
times,  the  most  effective  means  is  to  "  get 
together."  And  it  has  happily  occurred  to  some 
practical  minds  to  form  an  "  Industrial  League 
for  the  Improvement  of  Relations  betw-een  Em- 
ployers and  Employed."  It  was  at  a  meeting  of 
this  League  that  \lr.  Roberts  made  the  remarks 
we  have  quoted.  He  also  said: — -"The  working- 
classes  are  very  nervous  and  suspicious.  When  you 
tell  them  of  a  movement  such  as  ours  they  say  it 
is   only   aiiother  capitalistic   dodge,   another  device 
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for  keeping  them  quiet  so  that  the  employing  and 
possessing  classes  may  pursue  their  policy  of  ex- 
ploitation. We  have  to  allay  that  suspicion.  Em- 
ployers have  to  show  that  they  recognise  the  rights 
of  the  workers  and  that  the  old  mean  rates  of  wages 
have  to  pass  away." 

Here,  it  seems  to  us,  is  the  cru.x  of  the  problem. 
Industrial  imrest  at  the  present  time  need  be  no 
matter  for  surprise.  It  may  be  sufficiently  e.xplained 
by  the  tension  common  to  us  all.  But  industrial 
mistrust,  though  perhaps  intensified  by  the  existing 
rarefied  atmosphere,  is  not  a  new  feature.  If  the 
Industrial  League  and  the  many  authorities  who  are 
earnestly  working  to  secure  harmonious  co-opera- 
tion can  do  anything  to  remove  that  mistrust,  they 
will  deserve  to  rank  amongst  the  benefactors  of  the 
nation. 


Off'peak  Loads. 


Since  1914,  when  the  outbreak  of 
Why  London?     war  caused  what  has  turned  out  to 
be    a    prolonged    diversion    of    the 
normal    current   of    affairs,    it    has  become  a    habit 
amongst  certain  societies  to  hold  their  annual  meet- 
ings' in  Lpndon. 

Why  this  should  be  so  we  do  not  know;  London 
is  not  centrally  situated  for  the  majority  of  provin- 
cial members,  its  hotels  and  assembly  rooms  have 
been  largely  commandeered,  and,  in  any  case,  to 
those  who  are  interested  in  such,  it  can  show  no 
industrial  developments  such  as  may  be  found  in  the 
provinces.  There  is  a  want  of  cohesion  amongst 
the  visitors  to  a  London  conference,  which  is  apt  to 
breed  disunity  and  lack  of  interest;  in  the  result 
the  only  opportunity  for  mutual  intercourse  on  the 
part  of  provincial  visitors  is  frequently  lost.  This 
has  been  the  case  for  three  successive  years  with 
the  Municipal  Electrical  Association,  and  we  ven- 
ture to  suggest  to  the  new  President,  Mr.  S.  J. 
Watson,  that  a  change  to  some  progressive  elec- 
trical-centre, such  as  Manchester  or  Sheffield,  would 
be  welcomed  by  many  of  the  members,  who  would 
have  an  opportunity  of  seeing  for  themselves  what 
they  can  only  vaguely  talk  about  in  London. 


A  prominent  feature  of   the  state 
Propaganda       of    affairs     that    has    prevailed     in 
in  Spain.         Spain  during  the  war  has  been  the 
widespreading  and    very    character- 
istic  work   of    German  propagandists.        It  is    well 
known  that   (lermany  has  nursed  Spain  electrically, 
and    by    means  "of   a    very    extensive    organisation, 
very    effectively    for    years    past.      Nobody    knows 
what  may  be  the  outcome  of  the   war  in   that  very 
much  disturbed  country.     But,  whatever  mav  be  the 
course  of  events,  the  influence  of  the  German  agent. 
revealed   or  unrevealed,   .will   have    to   be   seriously 
reckoned  with  if  we  intend  to  secure  a  more  reason- 
able share  of  electrical  and  engineering  trade  tliere. 
It    is    of   the    greatest    importance    that    attention 
should    be    paid    to    this    question    of    propaganda, 
whether  carried   on    from   Great    Britain   direct    or 
conducted  indirectly  through  individual  joint  repre- 
sentatives in  Spain.     Ail  literature  and  correspond- 
ence must  be  prepared  in  Spanish,  which  is  also  the 
language  of  Mexico,  and  of  all  the  States  in  South 
America,    except    Brazil.       The    study    of    Spanish 
under  the  circiunstances  should  he  widely  cultivated, 
as  it  is  indispensably  necessary  in  order  to  promote 
our  export  trade    with   .Spain  and    South    America. 
Our  French  friends  are  advocating  the  undertaking 
of  educational  work  of  this  nature  in  the  commer- 
cial and  high  schools  for  the  purpose  of  developing 
business  with   .Spain,    and   we  should   not   be   back- 
ward in  learning  what  is  really  a  simple  and  beauti- 
ful language,  vvliich  can   be   easily  acquired,   parti- 
cularly by  those  who  are  acquainted  with  French. 


.So  great  and  so  manifest  are  the 
advantages  of  off-peak  loads  to 
electricity  supply  undertakings,  that 
it  is  a  matter  for  surprise  that  they  have  not  been 
more  assiduously  sought  and  cultivated  in  the  past, 
at  any  rate  in  this  country.  However,  we  are  going 
to  turn  over  a  new  leaf  in  the  future — the  near 
future,  we  sliould  like  to  say — namely,  when  peace 
returns,  and  we  all  take  a  long  breath  and  look 
round  to  see  what  the  next  job  is  to  be.  Not  only 
shall  we  push  on  with  the  reform  of  our  system  of 
generating  and  distributing  electrical  energy,  of 
which  it  standsN  sadly  in  need;  we  must  equally 
accelerate  the  growth  of  the  demand  in  directions 
tending  to  improve  the  load  factor,  not  by  the  slow 
methods  of  evolution,  but  by  leaps  and  bounds. 

To  this  end,  the  experience  gained  in  the  war 
will  prove  of  immense  assistance;  the  infinite  flexi- 
bility and  universal  applicability  of  electrical  energy 
Jiave  been  abundantly  demonstrated,  new  and  un- 
expected uses  have  been  found  for  it,  new  industries 
have  been  created  which  require  its  services,  and 
new  conditions  have  arisen  which  will  profoundly 
modify  the  progress  of  electricity  supply.  Not  least 
amongst  these  factors  must  be  numbered  the  deve- 
lopments which  have  taken  place  with  regard  to 
electrochemistry  and  electrometallurgy.  We  have 
already  drawn  attention  to  the  rapid  advance  of  the 
electric  steel  furnace,  which  has  now  firmly  estab- 
lished itself  in  favour  by  merit ;  the  electric  furnace 
has  innumerable  other  applications,  and  lends  itself 
to  designs  of  the  most  diverse  characters,  such  as 
the  nitrogen  furnace  of  Mr.  E.  Kilburn  Scott,  which 
is  dealt  with  elsewhere  in  this  issue.  Some  of  these 
uses,  and  notably  the  last-mentioned,  are  particu- 
larly welcome  to  station  managers,  as  they  can  be 
arranged  to  fall  entirely  within  the  off-peak  period, 
and  thus  enable  the  supplier  to  improve  his  load 
factor.  Another  opening  of  this  kind  is  indicated 
by  an  engineering  contributor  in  this  issue — the 
driving  of  refrig-erating  plant,  which  is  still  more 
grateful  to  the  heart  of  the  supplier  in  that  it  attains 
its  ma.ximum  demand  in  summer  time.  The  supply 
of  power  to  farms  also  possesses  this  merit,  though 
in  less  degree.  Charging  the  batteries  of  electric 
vehicles  is  going  to  be  a  very  valuable  aid  in  off- 
peak  hours,  when  the  manufacture  of  such  vehicles 
is  freed  from  the  restrictions  at  present  necessarily 
imposed  upon  it.  The  manufacture  of  bleaching 
fluid  by  electrolysis,  which  is  discussed  on  another 
page,  iQay  not  attain  to  similar  dimensions,  but  can 
certainly  be  cultivated  as  an  off-peak  load. 

Many  other  items  could  be  added  to  the  list.  Our 
purpose,  however,  is  not  to  schedule  every  possible 
example,  but  to  draw  attention  "  right  now  "  to  the 
importance  of  due  preparation,  in  three  particu- 
lars: (i)  The  education  of  the  public  to  the  infinite 
possibilities  of  electricity  as  an  aid  in  their  lousi- 
nesses; (2)  the  instruction  of  the  staffs  of  electricity 
supply  undertakings  as  to  the  requirements  of  their 
business  and  the  opportunities  which  lie  before 
them;  and  (3)  the  provision  of  suitable  tariffs  for 
guaranteed  off-peak  loads,  easy  to  imderstand,  and 
attractive  by  virtue  of  their  cheapness. 

It  is  not  enough  to  announce  that  electrical  energy 
is  on  sale  for  all  lourjioses;  steps  should  be  taken  to 
tell  the  people  for  what  purposes  it  can  be  used,  how 
to  set  about  using  it,  what  it  will  cost,  &c.  We 
have  recently  given  a  number  of  examples  which 
show  that  the  use  of  electricity  does  not  merely 
lead  to  economy  in  itself  (it  may  even  happen  that 
the  energy  costs  more  in  the  electrical  form) — it 
often  effects  economies  of  labour  and  improvements 
in  quality  and  quantity  of  output  that  are  totally 
unexpected,  and  are  found  to  be  surprisingly  great. 
Nearly  all  the  trumps  are  in  the  hand  of  the  elec- 
tricity supplier — let  him  play  his  cards  well,  and  he 
must  win ! 
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ELECTROLYSER5     AND     THEIR 
MANAQEMENT. 


Bv  ERXEST  REUSS. 


The  increiise  of  recent  years  in  the  use  of  eleetrolysers  is 
undoubtedly  due  to  jirowinfr  eontidence  on  tlie  part  of  users, 
and  a  greater  willinirness  on  the  part  of  men  entrusted  with 
their  nianai^ement  to  take  an  interest  in.  and  learn  some- 
thing of,  a  new  process. 

The  successful  manipulation  of  electrolysers  demands  at 
the  outset  the  same  amount  of  observation  and  study  as  is 
called  for  in  any  other  manufacturing  process  ;  a  few  hints 
as  to  the  nature  of  the  pfoblems  to  be  encountered  may 
therefore  be  useful. 

Temperature  plays  a  leading  p;u't.  The  passage  of  a 
current  of  electricity  through  water  engenders  hesit,  the 
aldition  of  salt  increases  the  conductivity  of  the  water, 
more  current  jiasses,  the  raising  of  the  brine  temperature 
still  further  increases  its  conductivity,  conscrjuently  the 
tendency  to  heat  is  further  increased  ;  these  are  problems 
to  be  contended  with  in  the  working  of  electrolysers,  which 
are  liable  to  lie  aggravated  by  a  changeable  climate. 

The  best  tem])erature  for  electrolysis  has  been  found  to 
be  25°  to  28°  C.  If  this  be  exceeded,  a  falling-off  in 
chlorine  production  is  noted  •  and  if  the  temperature  be 
allowed  to  exceed  35°  C,  there  is  an  actual  loss  in  the 
chlorine  made,  which  is  either  driven  oEf  or  converted  into 
chlorate,  useless  for  bleaching  or  sterilising. 

Again,  if  the  temperature  of  the  electrolyte  be  too  low, 
as  in  frosty  weather — say,  0°  C,  or  even  5"  C. — electrolysis 
hardly  takes  place,  electrolytic  decomposition  is  retarded. 
When  the  temperature  of  the  brine  is  raised— say  by  a  steam 
coil — rapid  electrolysis  commeuces,  as  evinced  by 'the  smell 
of  chlorine  given  off.  Users  of  electrolysers  should,  in  cold 
weather,  bring  up  the  temperature  of  the  brine  to,  say, 
25^  C.  before  commencing  electrolysis  :  it  saves  current 
and  time. 

In  hot  weather  the  control  of  temperature  requires  some 
attention  ;  but  before  discussing  this  subject,  it  should  be 
stated  that  there  are  two  distinct  types  of  electrolysers  in  use 
— the  "  constant  flow  "  and  the  "  circulating  "  types.  In 
the  former,  the  liquor  runs  once  through  and  is  ready  for 
aise ;  but  it  is  weak  in  chlorine,  and  mainly  suited  to 
laundry  and  simitary  work.  This  form  of  electrolyser  is, 
however,  fairly  cheap  to  construct,  and  there  are  a  number 
in  use  bleaching  textiles  and  paper. 

The  only  means  of  increasing  the  chlorine  strength  in  the 
"  constant  flow  "  system  is  : — 

W  To  employ  stronger  brine  (causing  more  amperes  to 
fiow). 

2.  To  increase  the  area  of  the  electrodes,  or  to  combine 
both  methods  (this  is  already  done  in  the  largest  patterns  of 
this  ty{ie). 

3.  Reduce  the  speed  of  brine  flow,  allowing  more  time 
for  the  Current  to  do  its  work. 

The  hindrance  to  the  development  of  this  type  of  electro- 
lyser is,  that  the  limit  of  temperature  has  already  been 
reached. 

Refrigerating  within  the  electrolyser  was  long  ago 
attempted  and  abandoned  on  account  of  its  complications 
and  the  formation  of  scale,  mentioned  later,  with  the 
attendant  difficulty  of  its  removal. 

The  "  circulating  "  type  was  the  outcome  of  the  attempts 
made  to  solve  the  problems  involved  when  it  was  attempted 
to  increase  the  chlorine  strength  in  the  earlier  types. 

To  counteract  the  rising  temperature,  refrigeration  was 
resorted  to.  In  the  Sc'huckert  type,  a  coil  immersed  in 
running  water  is  placed  below  the  electrolyser.  and  the 
brine  in  process  of  electrolysis  is  circulated  by  a  pump 
through  the  coils.  In  the  Oerttel  type  the  process  is 
reversed  ;  the  electrolyser  is  placed  in  a  generating  tank,  in 
which  there  are  two  or  more  refrigerating  coils,  through 
which  the  water  flows  by  natural  fall. 

The  circulation  of  the  brine  through  the  electrolyser  is 
automatic,  being  effected  by  the  effervescence  caused  by  the 
liberation  of  the  hydrogen  gas  in  the  electrolyser,  which 
raises  the  level  of  the  liquor  in  the  cell  some  §  in.,  when  it 
overflows  naturally  and  briskly. 


This  system  avoids  the  cost  of  ilriving  the  imiii|i,  together 
with  its  freijuent  rejwir,  and  the  gradual  loss  of  etliciency 
due  to  the  furring-up  of  the  coils  with  a  deposit  of  scale, 
which  I'annot  Ije  got  off,  otherwise  the  output  of  l)otli 
systems  is  about  the  same,  for  salt  and  current  employeil. 

('jtilrol  of  Ifinjip  rat  tire  is  effecteil  in  the  "  constant  flow  "" 
type  by  accurately  mixing  the  brine  to  a  given  stiindard, 
tlie  only  effective  test  being  the  hydrometer.  Mixing  by 
weight  is  fallacious,  as  salt  in  damj)  weather  rapidly  gains 
weight  (and  here  again  a  note  of  warning  is  i-illcd  for  ;  the 
best  salt  for  the  purpose  is  the  rough  crystal  variety,  as- 
used  for  fish  curing  ;  if  rock  salt  is  employed,  containing 
1  .'i  per  cent,  or  mire  of  clay,  the  density  of  the  brine  will 
be  somewhat  affected). 

The  rate  of  flow  through  the  electrolyser  is  regnlated  by 
a  tank  ])rovide<l  with  float  feed  giving  constint  i)ressure, 
also  by  a  check  valve  allowing  of  the  pa-ssage  of  a  measured 
quantity  of  brine  per  hour. 

Should  the  temperature  rise  in  suunnei'  beyond  the.se 
controls,  there  are  two  methods  of  checking  it,  either  by 
reducing  the  density  of  the  brine  (causing  less  to  flow)  or 
by  increasing  the  rate  of  flow  of  the  brine,  the  former 
being  the  most  rational  and  cheaper  method. 

In  the  •' circulating  "type,  the  temperature  is  ordinarily 
controlled  by  the  cooling  coils.     This  suffices  in  England  ; 
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in  hotter  countries,  the  number  or  area  of  the  coils  may  Ije- 
increased,  the  strength  of  the  brine  may  be  reduced,  or 
the  water  itself  may  be  artificially  refrigerated  (by  no  means 
so  expensive  a  process  as  has  sometimes  been  asserted). 

In  connection  with  the  water  supply,  means  should  l>c 
employed  to  keep  the  pressure  constant ;  a  diminished  pressure 
means  reduced  flow  and  a  rise  in  temperature.  The  ust;  of  a 
reliable  and  sensitive  thermostat  is  strongly  recommended, 
capable  of  checking  a  rise  of  2°  F.  in  temperature.  The 
adoption  of  these  thermostats  in  electrolysers  has  been  one  of 
the  most  notable  improvements  effected  since  electrolysers 
were  introduced. comparable  only  to  the  use  of  a  good  governor 
on  an  electric  light  engine,  as  varying  teiuperaturcs  were 
accountable  for  most  of  the  trouldes  in  connection  with  the 
running  of  electrolysers  ;  but,  as  with  automatic  cut-outs,  it 
pays  to  secure  the  liest  type  procurable. 

The  accompanying  chart  illustrates  the  effects  of  irregular 
temperature  on  chlorine  production  ;  a  is  the  ideal  chlorine 
curve,  corresponding  to  steady  electrical  current  and  per- 
fect water  control ;  b  is  the  actual  curve,  showing  the  faults 
due  to  irregular  temperature  ;  C  is  the  temperature  line. 

At  first,"  chlorine  production  is  very  slow,  due  to  low 
temperature.  As  soon,  however,  as  20°  C.  is  reached  the 
curve  rises  rapidly,  but  it  is  then  arrested  by  .excessive  tem- 
pjratare,  when  some  of  the  chlorine  made  is  doubtless  lost  ^ 
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at  this  point  water  was  turned  on,  and  as  soon  us  the  brine 
had  cooled  down  aj;ain  normal  chlorine  production  was 
resumed,  but  the  total  production  in  1 2  hours  only  reached 
lO'o  grammes  ])er  litre,  in  place  of  12  per  10  hours,  which 
it  should  have  been,  or  14  grammes  under  ideal  circum- 
stances (14  grammes  per  litre  corresponds  to  the  perform- 
ance of  a  steam  boiler  using  best  coal,  carefully  stoked, 
with  fines  recently  cleaned  ;  the  writer  recently,  working 
under  very  favourable  conditions,  produced  13  grammes  in 
eight  hours. 

Another  point  not  generally  known  adversely  affecting 
chlorine  production  is  bright  sunshine  in  hot  weather. 
The  electrolyser  whilst  at  work  in  the  summer  should 
have  the  bright  light  screened  from  it  (in  hot  climates 
totally  excluded),  and  the  liquor  as  soon  as  made  run  into 
the  storage  tank,  which  is  closed  to  light  and  the  atmos- 
phere. As  warm  lii[uor  keeps  badly,  it  might  be  advisable 
after  completion  of  electrolysis  to  continue  the  circulation 
of  cold  water  until  the  liquor  is  chilled  to  20°  C,  or,  even 
better,  to  15°  C. 

Another  method  of  improving  the  stability  of  the  made 
bleach  is  to  render  the  liquor  distinctly  alkaline  by  the 
addition  of  caustic  soda  in  the  storage  tank  ;  but  this 
requires  an  appreciable  quantity  of  caustic,  and  is  other- 
wise not  advisable,  as  it  makes  bleaching  very  slow,  and 
introduces  the  old  irregular  bleaching  action  that  electro- 
lytic chlorine  is  intended  to  obviate.  If  loss  is  to  be 
avoided  the  bleach  should  be  employed  as  soon  after  making 
as  possible,  the  ideal  method  being  to  prepare  it  overnight, 
and  use  fresh  in  its  highest  state  of  perfection  next  morn- 
ing ;  this  is  practicable  where  an  efficient  thermostat  and 
a  sensitive  cut-out,  both  of  the  best  makes,  are  in  use,  as  if 
current  and  temperature  are  constant  electrolysis  will  be 
perfect. 

Clmnsin;!. — No'  water  is  pure — it  holds  carbonates 
and  sulphates  of  lime  and  magnesium  in  solution.  Salt, 
particularly  rock  salt,  contains  both  these  minerals,  which 
are  deposited  on  the  /wsifire  side  of  the  electrodes  in  the 
form  of  scale,  which,  if  not  promptly  removed,  causes 
serious  trouble  and  loss  of  efficiency,  which  is  easily 
increased  if  the  brine  is  turbid  through  being  mixed  or 
stirred  just  before  use  ;  if  the  brine  holds  clay  in 
suspension,  cleansing  may  be  very  difficult,  as  it  sticks  like 
paint.  The  removal  of  scale  is,  fortunately,  very  simple  ; 
reversal  of  the  current  loosens  the  scale,  as  hydrogen  gas 
is  generated  between  the  face  of  the  electrode  and  the 
scale,  loosenipg  it ;  it  is  then  easily  washed  off  bv  a 
powerful  sluicing  with  a  hosepipe.  Usually  this  washing 
is  done  in  a  perfunctory  manner,  and  sufficient  care  is  not 
taken  to  see  that  the  circulating  passages  are  kept  open. 
Sometimes  the  scale  is  very  hard,  and  falls  off  in  flakes, 
which  require  breaking  up  with  a  steel  rod  ;  at  other  times 
it  comes  away  in  grains  resembling  old  mortar.  If  the 
passages  are  blocked,  experienced  observation  of  the 
diminished  flow  will  show  where  to  locate  the  trouble. 
Scale,  and  particularly  a  coating  of  clay,  impedes  the 
passage  of  the  current  by  insulation,  and  naturally  greatly 
diminishes  the  chlorine  output. 

New  electrolysers  do  not  show  their  maximum  output 
for  the  first  day  or  two  ;  it  takes  time  for  the  electrodes  to 
become  saturated  with  brine  and  for  certain  impurities  to 
be  eliminated.  On  the  third  day  of  ruiniing,  it  is  very 
advisable  to  take  hourly  records  from  staiting  up,  for  future 
reference,  of  volts,  amperes,  temperature,  and  chlorine 
yield.  Thereafter,  one  or  more  observations  a  day,  com- 
pared with  the  standard  chart,  will  indicate  any  faliing-off, 
when  the  cause  should  be  sought ;  a  drop  of  a  few  volts 
will  affect  the  amperes  considerably.  This  will  affect  the 
chlorine  yield  and  also  the  temperature  ;  if  the  brine  is  too 
weak,  the  amperes  will  be  down. 

A  brisk  circulation  during  the  first  few  hours  shows 
everything  is  right ;  a  sluggish  circulation  denotes  some- 
thing wrong — electrodes  dirty,  passages  choked,  etc.  The 
electrolyser,  practically,  ra/i/io/  go  wrong  beyond  righting. 
unless  the  elei^trodes  are  worn  out,  and  they  should  last 
IM  months'  day  work,  always  provided  that  they  have  not 
been  overheated,  which  makes  them  sjwngy.  when  thev 
waste. 

The  electrolyser  should  be  washed  and  wijx'd  down  daily 
to  remove  the  salt  crusts  carried  by  the  spray  all.  round. 


which  would  in  time  cause  leakage  of  current,  and  this 
applies  to  the  exterior  foundations,  which  are  all  the  better 
for  a  few  coats  of  bitumastic  varnish,  to  prevent  absorption 
of  brine,  an  excellent  medijim  for  carrying  current  to 
earth. 

Electrolysers  are  employed  to-day  for  bleaching  every  class 
of  textile  fibre,  and  the  bleached  article,  whether  sewing 
thread  or  cloth,  shows  from  8  to  10  per  cent,  better  break- 
ing strain,  due  to  the  bleaching  liquor  distributing  itself 
more  regularly  among  the  material  ;  being  quicker  in  its 
action,  it  should  be  used  weaker.  Its  level  work  is  quickly 
appreciated  by  dyers.  Excellent  results  are  also  obtained 
in  laundries.  Hospitals  and  asylums  are  well  satisfied  with 
the  electrolyser  as  a  steriliser.  Manufacturers  troubled 
with  foul  reservoirs  or  mildew  among  goods  in  course  of 
manufacture,  and  with  evil-smelling  water,  have  found 
relief  by  the  adoption  of  the  smallest  electrolyser  made. 

Quite  recently  a  firm  of  flannel  manufacturers,  whose 
reservoirs  were  so  choked  with  weed  that  it  was  impossible 
to  draw  a  rak^  through,  cleared  them  completely  in  10  days 
at  a  cost  of  Is.  Od.  per  day,  and  this  without  any  nuisance 
or  interruption  to  their  working  ;  nor  were  the  fish  killed. 
As  a  proof  of  their  satisfaction,  they  have  expressed  their 
willingness  to  answer  any  inquiries  addressed  to  them.  The 
same  size  of  electrolyser  employed  for  sterilising  drinking 
water  would  be  capable  of  dealing  with  200,000  gallons  a 
day.  which  is  represented  by  a  volume  of  water  measuring 
80  ft.'x  50  ft.  X  8  ft.  deep. 


A     GOOD     SUMMER     LOAD. 


By  "EESEAECH." 


Supply  authorities  all  want  a  consumer  who  will  take  a 
gqod  deal  of  power  in  summer  and  very  little  in  winter. 
It  is  doubtful  if  many  of  them  realise  the  benefits  to  be 
derived  from  pushing  the  use  of  refrigerating  plant.  Most 
of  this  plant  is  at  present  steam-driven,  and  it  is  up  to  the 
electrical  industry  to  see  that  the  steam  engines  are  replaced 
by  electric  motors.  Also  this  type  of  plant  is  not  nearly 
so  extensively  used  as  it  might  be,  and  the  advantages  of 
such  plant  could  be  laid  before  the  right  people  by  motor 
manufacturers  and  supply  authorities.  Who  are  the  right 
people  y 

Butchers,  Dairies,  Butter  factoriea, 

Fishmonj;:er3,  Hospitals,  Dry  cold  air  for  blast 

Abattoirs,  Larse  private  houses,  furnaces, 

Hotels,  Provision  m'rchants.  Fur  stores, 

Restaurants,  Markets,  Docks. 

Ice  stores. 

What  revenue  are  the  supply  authorities  likely  to  get  ? 
Let  us  take  the  case  of  a  butcher's  shop  of  medium  size.  A 
5-H.P.  motor  is  installed,  and  the  yearly  revenue  is  £25. 
Of  this  sum  £16  is  received  for  the  two  summer  quarters. 
The  price  charged  per  unit  is  2d.  The  capacity  of  the 
plant  is  2,000  cb.  ft.  of  insulated  space  kept  at  a  tempera- 
ture of  80°  F.  The  motor  is  run  about  six  hours  per  day, 
and  meat  and  game  are  kept  in  the  ice  room  until  required. 
The  approximate  yearly  cost,  apart  from  electricity,  is  about 
£12  for  oil,  ammonia,  and  upkeep  of  plant. 

The  working  of  the  plant  is  as  follows ; — The  motor 
drives  a  compressor  which  compresses  ammonia  gas.  The 
ammonia  is  passed  through  an  oil  separator  to  a  condenser. 
In  this  condenser  the  ammonia  gas  is  condensed  into  a 
liquid,  which  flows  into  a  storsige  tank.  From  this  tank  it 
passes  through  an  expansion  valve  into  coils  of  pipes 
situated  wher(,'  the  low  temperature  is  required.  In  these 
pipes  the  anunonia  again  becomes  a  gas,  and  passes  back  to 
the  com|)ressoi'  to  paas  through  the  above  cycle  of  operations. 

It  will  be  seen  that  the  process  is  very  simple,  and  the 
plant  requires  very  little  skilled  attention.  The  capital 
cost  is  the  only  objection  a  consumer  might  have,  and  the 
running  costs  are  practically  only  for  the  electricity  con- 
sumed. As  a  nation,  we  have  to  be  very  careful  just  now 
that  all  food  is  utilised,  and  if  there  were  refrigeratoi-s  at  all 
our  (I(x:ks  and  markets,  we  would  not  hear  so  much  of  food 
being  s<.)ld  to  soapmakers  or  thrown  away  as  useles.s. 
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ELECTRIC     COOKING     IN     THE     FACTORY. 


During  the  last  few  years  a  great  amount  of  thouslit 
and  attention  has  been  given  to  the  beneficial  effects 
arising  from  improved  hygienic  conditions  in  tlie 
factory.  The  sul)ject  is  a  difficult  one,  because  the 
would-be  reformer  atid  the  workman  often  hold 
radically  different  opinions  as'to  what  constitute  im- 


Electric  Kitchen,  Messrs.  Haworth's  Mills. 

provements,  especially  if  traditional  methods  are  at 
all  disturbed. 

One    direction,    however,    in    which    considerable 
improvement  has  taken  place  is  in  the  provision  of 
well-cooked   food   at  low   cost   for  those   employes 
who    prefer  to   obtain  their   meals 
in  this    way,    and  many    elaborate 
works'  kitchens   and  dining-rooms 
have  come   into  being"  as  a   result 
of    the    realisation    that    improved 
health  means  a  higher  standard  of 
efficiency. 

An  example  of  welfare  work  of 
this  class  is  found  in  the  four 
modern  electric  kitchens  which 
have  been  installed  by  Messrs. 
Richard  Haworth  &  Co'.,  Ltd.,  at 
their  mills  in  Ordsall  Lane,  Salford. 

Messrs.  Haworth  are  one  of  the 
largest,  and  oldest,  cotton  manu- 
facturing firms  in  the  Kingdom, 
and  their  several  adjacent  factories 
employ  a  large  number  of  opera- 
tives, many  of  whom  reside  in  the 
vicinity  and  obtain  their  meals  at 
home  or  bring  food  with  them. 
The  supply  of  food,  cooked  in  the 
mill,  has  therefore  been  somewhat 
of  an  experiment,  though  we 
gather  that  its  advantages  are  be- 
coming gradually  recognised  by 
the  operatives,  of  whom  about  500 
are  now  being  catered  for. 
./  Through  the  courtesy  of  Messrs. 
Haworth,  and  of  Carron  Company, 
who  supplied  all  the  equipment,  we  were  recentlv 
able  to  inspect  the  cooking  arrangements  above 
referred  to. 

The  kitchens  are  very  similarly  equipped,  each 
having  a  large  three-oven  range  with  ample  boil- 
ing and   grilling  accommodation,    a   heavy  boiling 


table,  and  hot  closets  for  keeping  food  warm.  The 
apparatus  is  "  Carron  standard,"  with  white 
enamelled  back  plates,  stove  enamelled  black  parts, 
and  plated  and  polished  mouldings,  &c.,  presenting 
a  smart  appearance,  in  keeping  with  the  bright  and 
well-ventiialed  kitchens  in  which  it  is  installed. 

Each  ran.ge  comprises  three  ovens,  each  .measur- 
in.g  22  in.  x  20  in.  x  22  in.  inside,  built  up  on  the 
unit  principle,  with  top  aixd  bottom  heating  ele- 
ments, each  arranged  for  ihree  heat  control  and 
loaded  to  a  maximum  of  5.3  kw. 

The  heaters,  divided  into  four  groups,  top  and 
bottom,  are  carried  in  shallow  trays,  which  can  be 
slid  out  for  examination  at  a  moment's  notice,  hav- 
in,g  pin  and  socket  connections  at  the  back.  The 
healers  are  built  up  of  standard  Carron  porcelain 
bars  carrying  exposed  heating  spirals. 

The  ovens  have  porcelain  enamelled  interiors, 
doors  fitted  with  tou.ghened  glass  inspection  win- 
dows and  thermometers,  and  the  interior  fittings 
being  all  detachable,  the  ovens  can  be  washed  out 
when  necessary. 

The  hot-plate  over  the  ovens  has  two  boiling  sec- 
lions — each  having  three  intensely  healed  portions, 
arranged  for  suitable  heat  regulation — also  a  third 
simmering  section,  with  a  griller  and  toaster  under- 
neath, wired  for  5  kw.,  with  two  separately  con- 
trolled elements. 

Hinged  doors  under  the  boiling  sections  enclose 
hot  closets  heated  by  the  latter,  and  the  controlling 
switchboards,  on  which  are  mounted  three-heat 
rotary  indicating  switches,  fuses,  and  pilot  lights, 
are  supported  over  the  hot  plate  bv  brackets  attached 
to  the  splash  plate  behind.  Each  range  is  loaded 
to  approximately  32  kw. 

The  hot  closet  accommodation  varies,  two  of  the 
kitchens  each  having  two  ii-ft.  closets,  in  another 
case  an  ii-ft.  and  a  6-ft.  closet  are  installed,  while 
one  ii-ft.  closet  only  is  fitted  in  one  instance. 

These  closets. also  ser\'e  the  purpose  of  counters 
over  which  food  is  handed  to  the  operatives:  the 
closets  are  constructed  of  fine  cast-iron-  panelling 
with  mild-steel   sliding  doors,   are   lined  with  white 


ST.\ND.Mtt)  Cahron  Range  and  Boiling  Table. 


porcelain  enamelled  sheets,  and  fitted  with  white 
enamelled  perforated  shelves.  The  heaters  consist 
of  groups  of  Carron  porcelain  bars  carrying  wire 
spirals,  and  are  all  interchangeable,  fitted  in  the 
back  of  the  compartment,  and  can  be  pulled  out 
instantlv,  as  they  have  pin  and  socket  connections. 
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The  total  loading  of  these  hot  closets  is  21  kw., 
each  section  being  separately  controlled  and  the 
connecting  leads  carried  to  terminal  boxes  at  oppo- 
site ends,  where  three-heat  rotary  indicating 
switches  and  fuses  are  mounted. 


Electric  Kitchen  /nd  Dining  Room,  Messes.  Haworth's  MniiS. 


Three  of  the  kitchens  have  6-ft.  boiling  tables, 
while  the  fourth  is  equipped  with  a  table  half  this 
size;  both  sizes  are  built  up  on  the  unit  principle, 
having  certain  intensely  heated,  separately  con- 
trolled areas  in  the  boiling  top;  each  table  is 
mounted  on  heavy  cast-iron  feet,  has  a  pot  rack 
underneath,  and  a  white  porcelain  enamelled  splash 
plate  and  switchboard  over  thisi  carrying  three-heat 
rotary  indicating  switches,  fuses,  and  pilot  lights. 

The  large  tables  are  each  loaded  to  6  kw.  maxi- 
mum, and  the  small  table  has  half  this  loading.  A 
distinctive  feature  of  the  boiling  tops  or  hobs  on 
Carron  ranges  and  boiling  tables — to  which  atten- 
tion was  drawn  in  our  issue  of  April  6th  last — is  the 
system  of  intensely  heated  surfaces  employed  in 
place  of  the  hot  plate  commonly  found  in  such  cir- 
cumstances. The  surfaces  are  heated  by  groups  of 
mica  insulated  elements  each  with  300  kw.  loading, 
which  are  clamped  between  asbestos  pads  and  a 
planed  surface  under  the  top  plate.  These  elements 
are  connected  where  possible  to  small  ribbon  bus- 
bars at  the  ends,  and  are  each  clamped  indepen- 
dently, so  that  the  removal  or  replacement  of  one 
of  them  is  a  small  matter,  merelv  involving  the 
raising  of  the  top  plate  and  loosening  a  few  nuts; 
usuallv  the  interior  connections  of  heating  elements 
are  of  beaded  nickel  wire. 

Tt  will  be  gathered  that  this  arrangement  safe- 
guards the  working  of  tlie  installation,  though  we 
tuidcrstand  that  experience  has  shown,  as  one  would 
expect,  that  it  is  inherently  more  reliable  than  the 
usual  hot-plate  system,  and  practically  no  trouble 
has  been  experienced  with  it. 

At  Messrs.  Haworth's  establishment,  the  workers 
are  required  to  purchase  checks  the  day  before 
Cwhich  enables  the  food  renuirements  to  be  esti- 
mated), which  are  exchanged  over  the  counter  for 
food,  men  being  charrred  6d.,  and  women  4d..  for 
a  cut  off  the  joint  and  two  vegetables;  in  addition 
puddings,  pastries,  and  sweet.s  are  provided  at 
extra  charges.  'Breakfasts  are  supplied,  and  food 
brought  from  home  is  also  wanned  nv:  a  consider- 
able amount  of  pastn^  is  also  supplied  for  constmip- 
tion  at  home,  and  the  charfges  are  based  on  the  bare 
cost,  it  being  considered/that  the  firm  benefits  in- 
directly from  the  improved  health  of  the  worker. 
No  tea  is  provided  in  these  kitchens,  as  the  predilec- 


tion of  the  cotton  operative  for  that  beverage  at  all 
hours  of  the  day  has  long  necessitated  the  provision 
of  a  regular  supply  of  boiling  water  for  that  purpose 
in  various  ])arts  of  the  mill. 

Tiie  apparatus  is  run  at  220  volts,  being  roughly 
balanced  on  the  440-volt  circuits 
of  the  Salford  Corporation,  and, 
as  the  supply  is  obtained  on  bulk 
terms,  the  cost  per  unit  amounts 
to  between  .5d.  and  .6d. 

Tlie  kitchens  are  in  charge  of 
an  experienced  cook,  with  a  staff 
which,  apparently,  appreciates  the 
facility  of  electrical  methods;  the 
equipment  has  been  in  use  for 
varying  periods,  and  is  not  work- 
ing at  its  full  capacity,  one  kit- 
chen having  only  recently  been 
completed.  ^Under  present  condi- 
tions, however,  we  understand 
that  the  cost  of  energv  works  out 
at  less  than  one  halfpenny  pci- 
person-  per  meal,  including  the 
cost  of  energy  for  kitchen  venti- 
lation. 

In  coHclusioiii  we  are  indebted 
to  Messrs.  Haworth  and  to  their 
chief  electrical  engineer,  Mr. 
Forbes,  for  supplying  many  in- 
teresting details  regarding  the 
operation  of  this  equipment;  we 
also  have  to  acknowledge  the 
assiduous  attention  of  Mr.  C.  McKinlay,  of  Carron 
Company,    under  whose  asgis'  the   visit  was   under- 


zz 


Arrangement  of  Heating  Elements,  Standahd  Carron 
Eange  Boiung  UNrr. 

taken,  and  our  indebtedness  to  Mr.  A.  R.  Wood, 

manager  of  the  Carron  electric  cooking  and  heating 

,  department,  for  arranging  the  visit. 


Electricity  used  for  Driving  Cattle.— It  is  re]X)rted  that 

an  elect liwillv  iliar;rcil  r<>ii  tor  driviinr  cattle  is  lieinjj  introduced 
upon  some  of  the  ranches  of  Western  Toxiis.  It  is  said  to  be 
Biieciall.v  siiitcil  for  raakinfr  rebellious  cattle  enter  dipping  vats, 
branilins;  jiens  and  other  enclosures  into  which  it  is  ordinarily  a 
ditlicult  matter  to  drive  them.  The  rod  is  constructed  with  four 
dry  cells  and  a  coil  and  is  cf|uippe<l  with  a  button  by  which  the 
current  may  be  turucd  on  when  it  is  desired  to  api)ly  it  to  an  animal. 
— Electrical  Retiew  a>id  Wettera  Ulectrician.  ' 
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NEW    ELECTRICAL     DEVICES,    FITTINGS, 
AND     PLANT. 

iHfiulers  are  inriled  lo  siihmil  pqrticularx  nf  new  or  imjirnred 
dfricru  and  ,i/>/inrat>ix,  ir/nrh  will  he  published  if  considered  of 
mffifient  interest. 

B.T.H.   Ironclad   Switchgear. 

The  British  Tho.mso.n-Hoiston  Co.,  Ltd..  of  Riifrhv,  ha.i 
brought  out  improved  pattt-rns  of  ironol.-ul  oil -break  switchjrpar 
for  mininpr  and  industrial  service.  It  is  desiprned  on  the  draw-out 
principle,  with  intcrlockinjr  devices  to  prevent  accidental  contact 
with  live  metal  ;  all  parts  are  readily  accessible  when  made  dead 
by  withdrawing  the  carriaK^e.  The  switches  are  of  the  f lec-handle 
type,  ajid  have  an  accelerated  jrravity  break,  and  double-break  on  eiich 
pole.  They  are  made  in  two  sizes,  rattxl  at  120  and  .500  amperes 
up  to  ti.50  volts,  and  .50  and  120  amperes  up  to  .^,300  volts.  The 
larger  size  is  illustrated  in  fi(.'s.  I  and  2  herewith.     The  switches 


Fig.  1.  —  B.T.H.   Ironclad  Switch,   with   Carriage 
Withdrawn,  Cover  Open,  and  Tank  Lowered. 

can  be  mounted  side  by  side  and  coupled  up  to  common  bus-bars 
carried  in  connection  chambers  ;  automatic  features  and  a  time- 
element  device  can  be  supplied  if  desired. 

For  starting:  induction  motors  an  automatic  device  is'  provided 
which  temporarily  raises  the  current  setting,  thus  enabling  the 
momentary  starting  current  to  flow  without  tripping  the  switch. 
Leakage  protective  relays,  and  electrical  interlocks  with  controllers, 
may  be  employed,  and  provision  is  made  for  mounting  ammeters 
and  voltmeters  on  the  switch  body.  We  note  thab  the  dimension 
diagrams  are  figured  in  both  inches  and  millimetres  ;  metric 
weights  and  measures  are  also  given  in  the  shipping  specification, 
in  addition  to  the  English  units. 

A  Convenient  Electroscope   Exciter. 

The  illustration,  fig.  3,  shows  a  very  simple  device  for  exciting 
electroscopes,  and  for  similar  purposes  when  a  small  charge  of 
known  sign   is   required,  which   has   Ijeen   found   to   be  of  con- 


FiG.  3. — Electroscope  Exciter. 

siderable  use  in  experimental  work.  The  appliance  consists  of  a 
smooth  metal  tube,  A,  one  end  of  which  should  be  closed  and 
rounded,  fixed  to  a  Tarnished  gflasB  hemdle,  b,  by  meani  of  shellac. 


The  sharp  edge  of  the  tube  should  be  well  .»vered  with  the  insu- 
lating adhesive.  This  tits  rather  loosely  into  a  somewhat  larger 
tiil>e.  c.  also  of  metal,  but  lined  thickly  with  fur.  This  may  he 
screwed  to  a  wooden  ba«e,  n,  preferably  hollowed  at  the  back  and 
weighted  with  lead.  The  tube,  A,  becomes  negatively  charged  by 
nierely  raising  from  the  table,  only  one  hand  being  required,  since 
the  base  is  sufficiently  heavy  to  retain  its  position.  An  electroscope 
may  be  charged  negatively  by  contact  with  the  small  tube,  or 
positively  by  induction.  In  the  instrument  constructed  by  the 
inventor  the  inner  tube  is  the  nickelled  case  supplied  with  a  small 
stick  of  shaving  soap,  the  fur  b<>ing  a  piece  of  moleskin.  The 
inventor  is  Mr,  II.  .1.  Gray,  of  Lewes. 

The  "Diffusa"   Keflector  Fitting. 

This  unit  is  designed  by  the  Sun  Electrical  Co.,  Ltd,,  of  1  is. 
Charing  Cross  Road,  W.C.  2,  for  use  with  half-watt  lamps,  and 
consists  of  a  standard  "  Sunlitc  '  I'.E.  extensive  reflector  fitting, 
having  an  opalescent  reflector  bowl  suspended  from  it  by  three 
chains  and   ingenious  spring  clips.      These  clips,  while  securely 


Fig.  2. — Mechanism  of  Switch. 

holding  the  bottom  reflector  in  position,  do  away  with  the  necessity 
of  boring  the  glass  bowl.  The  bowl,  is  so  placed  in  relation  to  the 
top  reflector  that  the  resulting  illumination  is  a  combination  of 
diffused  and  indirect  light.  The  lighting  effect  is  similar  to  that 
obtained  with  the  makers'  standard  semi-indirect  unit,  but  is  con- 
centrated over  a  slightly  smaller  area.  The  three-point  suspension 
does  away  with  the  shadows  usually  thrown  by  ring  fittings. 


Fig.  4.—"  I), 


ECTOR  Fitting. 


Ample  ventilation  is  provided,  there  being,  in  addition  to  the 
opening  between  the  top  reflector  and  bowl,  adequate  ventilation 
holes  in  the  neck  of  the  fitting.  This  system  of  lighting  is 
especially  suitable  for  use  where  fine,  intricate  work  involvinff 
great  accuracy  is  carried  out,  as  it  do«8  not  tire  the  eyes. 


)L 
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A     NEW     INDUSTRIAL     LEAGUE. 


Thk   objects  of   the  Industrial   League  lor  the   Improvement 
of    Relations   between   Employers    and   Employed    were  ex- 
plained in   a   series  of  speeches  delivered  at  a  well-attended  ' 
dinner  at  the  Cafe  Monico  on  Friday  last. 

Mr.  Lee  Murray  presided,  and  amongst  those  pi'esent  were 
Sir  Albert  Stanley.  M.P.  (President  of  the  Board  of  Trade), 
the  Et,  Hon.  F.  "Huth  Jackson,  Mr.  G.  H.  Roberts,  M.P. 
(Parliamentary  Secretary  to  the  Board  of  Trade),  Mr.  G. 
Wardle,  M.P.  (Chairman  of  the  Labour  Party),  Sir  A.  Denny, 
Sir  J.  McOall,  Sir  C.  AUom,  and  others. 

The  Ohatrm,\n  said  that  their  meetings  had  been  going  on 
for  al)out  two  year.s.  They  started  with  a  number  of  men 
who  held  diverse  opinions  on  almost  every  subject,  and  who 
came  together  to  see  if  thoy  could  not  find  some  means  by 
whicli  they  could  compromise,  or,  at  all  events,  to  find  the 
explanation  as  to  why  they  differed.  The  result  had  been 
that  they  had  found  that  the  men  who  dilferod  from  them 
were  men  who  sincerely  and  honestly  held  their  views  be- 
cause of  their  particular  experience.  Latterly  they  had  con- 
centrated on,  what  was  the  second  important  menace  that 
Great  Britain  would  have  to  face  after  the  war,  namely,  the 
enormous  debt  piled  up  against  us  in  foreign  countries  on 
account  of  the  war.  That  debt  had  to  be  reduced,  and  it 
could  only  bo  tackled  by  increased  productivity,  which  would 
mean  less  imports  and  more  exports.  Our  imports  .so  enor- 
mously exceeded  our  exports  that  we  could  reduce  imports 
tremendously  without  affecting  our  exports  position  at  all. 
In  order  to  do  this  it  was  necessary  (1)  to  get  the  orders,  (2) 
to  manufacture  the  goods.  During  the  last  two  years  there 
had  been  set  up  in  England  a  number  of  co-operative  organi- 
sations consisting  of  different  employers  whose  buf;ine.ss  it  was 
to  get  out  after  trade  after  the  ^ar.  Those  organisations, 
strong  as  they  were  in  finance,  in  i>ersonnel,  and  in  technical 
and  commercial  ability,  had  the  necessary  qualifications  for 
their  work,  securing  new  markets  and  increasing  our  trade 
in  existing  ones.  They  could  leave  to  those  organisations 
and  to  the  individual  manufacturers  the  task  of  securing  in- 
creased orders.  But  how  were  we  equipped  for  turning  out 
the  goods  when  the  orders  were  obtained?  He  always  com- 
batted  the  statement  that  our  manufacturers  had  failed  as 
producers;  they  had  not  done  so.  If  they_  said  that  our 
manufacturers  had  failed  to  stem  the  aggressive  competition 
of  the  Americans  and  the  Germans  then  they  would  certainly 
be  right.  The  aims  of  our  manufacturers  had  been  too  local 
and  personal  instead  of  national.  Since  the  war  we  had  had 
an  enormous  increase  in  productivity  in  this  country,  and 
tlie  capacity  for  production  was  greater  than  was  ever 
imagined  before  the  war,  which  would  enable  us  to  cope  with 
tlie  whole  of  the  increased  orders  that  we  should  get.  The 
American  did  not  hesitate  to  scrap  anything  the  moment  he 
knew  there  was  something  better  to  be  obtained.  Our  manu- 
facturers would  have  to  do  the  .same,  and  to  be  supported  by 
the  trade  unions  and  the  Labour  people  in  infroducing  im- 
provements when  they  were  possible.  All  the  endeavours 
of  the  organi.sations  he  had  mentioned  to  get  fresh  orders 
would  be  rendered  vain  and  u.seless  unless  they  had  a  proper 
relationship  between  employers  and  employed,  and  unless 
they  appreciated  their  community  of  interest.  If  the  rela- 
tions were  to  be  as  they  were  before  the  war,  then  it  would 
not  be  worth  while  to  get  out  for  new  business,  but  if  the 
relations  were  as  they  should  be,  they  would  want  all  the 
orders  they  could  get,  for  they  would  then  be  able  to  get  the 
.stuff  out  and  fill  the  orders.  There  mnst  be  a  minimum  wage 
for  every  willing  worker.  That  being  conceded  by  the  em- 
ployer, he  had  to  have  the  unquestioned  right  of  .sacking  any 
Tnan  who  could  riot  or  would  not  earn  that  minimum  wage. 
There  was  to  be  payment  by  results.  By  that,  every  class 
of  work  that  could  be  mea.sured  would  be  paid  for  according 
to  the  industry  and  the  energy  shown  by  the  men  engaged 
on  it.  He  did  not  doubt  that  different  .systems  would  be  in 
use  in  different  parts  of  the  country,  .but  a  man  had  to  be 
paid  what  he  earned.  Manufacturers' must  keep  their  plant 
and  equipment  up-to-date.  How  they  were  to  get  the  money 
could  be  left  to  tho.se  who  were  going  into  the  industrial  bank- 
ing .sy.stem.  The  workers  must  do  everything  possible  to 
secure  a  maximum  output.  There  had  to  be  no  more  restric- 
tions of  output,  no  more  "  ca  canny."  If  the  men  realised 
that  their  interests  and  those  of  their  cmplovers  were  iden- 
tical they  would  show  that  their  hearts  were  in  this  thing  by 
turning  out  every  possible  ounce  of  stuff.  The  social  status 
of  all  the  .workers  mn.st  be  uplifted.  Tlie  employers  had  to 
be  educated  up  to  a  reali.sation  of  their  responsibilid'es  Their 
ernploy(''S  also  had  to  be  educated,  and  their  children 
thoroiighly  pduoated  in  ideas  of  patriotism.  Where  would 
the  Germans  have  been  to-dav  but  for  (hat:'  Tlie  workman 
must  not  be  .nllowed  to  think  that  he  w.ts  a  machine  tool  • 
that  sort  of  thing  had  to  stop  Anotlier  tiling  necessary  was 
th/>  enrournrrement  of  the  small  manufacturer.  He  dica''reed 
'vith  _fl,e  new  that  hendwav  -ould  on1v  lie  made  (limugh 
Itu^e  mdnstrial  ortrnmsalions.  Big  orgnnisnfinns  were  neces- 
sary for  the  technical  advancement  of  exnerimental  work 
becanco  thev  had  the   finance   and   (he   fncilities.  but   (he   his^ 

tnrrr.    and    the    small    manufarturer.    specialising    in    a    few 
lines,    had    held   his    own    aeninst    departments    of    the    big 


octopus  concerns.  The  small  manufacturer  had  also  a  great 
part  to  play  in  the  solution  of  the  problem  of  the  relations 
between  employer  and  employed.  It  was  to  him  that  they 
had  to  look  in  a  very  large  measure  for  the  propaganda  work 
that  had  to  be  done.  How  could  they  help  to  put  those  ideas 
into  effect,  and  how  could  they  do  their  best  to  get  increased 
productivity  by  improving  the  relations  between  employers 
and  employed?  Tlio.si'  were  the  questions  they  had  to  ask 
thcm,selves. 

Mr.  H.  ScHOLEY  .said  that  they  were  a  society  of  mi-ssion- 
aries.  For  the  past  20  months  they  had  been  holding  com- 
paratively small  meetings,  and  hardly  one  of  them  liad  not 
modified  his  views  in  connection  with  the  great  industrial 
question.  An  abs(ilut<>  frankness  had  prevailed  at  their  meet- 
ings, and  in  consequence  they  liad  lieen  alile  to  imderstan<l 
one  another's  difticulties,  and  had  been  able  to  sweep  away 
a  good  many  misconception^.  The  Association  start^^d  with  a. 
gathering  of  six  or  eight  men,  and  was  gradually  extended 
until  it  came  to  the  decision  that  it  might  bo  made  of  advan- 
tage to  the  rest  of  the  industrial  world,  and  now  they  were 
.seeking  to._extend  it  still  further.  They  had  done  a  gicnl, 
deal  of  goSd  work,  and  would  like  to  go  down  to  the  lar;^r 
centres  of  industry  and  organise  allied  associations.  Thcii 
work  .should  be  of  an  educational  character — education  in  its 
widest  possible  sen.se  was  meant,  including  anytliing  tliat  was 
embraced  in  the  suliject  of  scientific  management.  They 
aimed  at  a  propaganda  which  would  luing  before  the  em 
ployer  and  the  workj^eople  the  absolute  nect'.ssity  of  com- 
posing their  differences  so  that  when  the  proper  time  came 
they  would  be  able  to  present  a  united  front  to  the  greal 
industrial  stiiiggle  that  was  going  to  take  place,  Thr\ 
wanted  an  immediate  increase  in  their  meniliership.  and 
were  going  to  invite  the  co-operation  of  employei's  thmugli- 
out  the  country,  no  matter  what  industry  they  represented. 
They  would  also  ask  the  a.ssi.stanee  of  the  trade  unions.  The 
Association  should  develop  by  forming  branch  organisations, 
which  could  arrange  small  meetings  of  employers  and  em 
ployed,  and  they  in  the  central  association  might  give  them 
a  great  deal  of  help.  Their  special  speakers  could  pay  special 
vis;its  to  places  where  help  was  particularly  needed.  They 
must,  if  po.ssible.  get  to  the  individual  worker.  Tliore  were 
a  good  many  questions  that  they  thought  the  worker  .shoiilil 
understand,  or  he  could  not  appreciate  the  employers'  diffi- 
culties. The  Worker  could  not  be  expected  to  take  a  proprr 
interest  in  the  great  problemg  of  trade  and  finani-e  unless  lie 
was  brought  in  touch  with  them,  though  not  in  detail.  Edu- 
cation was  needed  for  the  manufacturer  also,  because,  he  was 
afraid  that  manv  of  them  were  going  to  give  some  difficiilh  , 
but  with  a  well-informed  public  opinion  and  with  a  numbi  r 
of  employers  takinc  a  real  interest  in  those  things,  tlie  iilli 
mate  result  would  be  that  the  difficult  employers  would  ial%e 
a  much  wider  view  of  their  responsibilities  to  their  people, 
to  their  industry,  and  to  the  nation  at  large.  As  to  the  lines 
on  which  the  Association  .should  be  run,  they  were  aimini; 
at  the  .small  manufacturers.  Very  large  numbers  of  thini 
would  be  interested  in  this  scheme.  It  had  been  questioin  J 
whether  the  .Association  was  not  in  danger  of  overlapping 
the  work  of  other  organisations.  They  had  ascertained  what 
those  organisations  were  doinc.  and  as  a  result  they  thoimdit 
that  they  were  on  a  sneeial  line  of  their  own.  thoULdi  tlirv 
were  working  in  elo.se  harmony  with  other  a.s.sociations.  and 
at  an.v  time  that  it  micht  be  necessary,  they  ^Voiild  be  ready 
';o  come  togetlier  in   the   common  cause. 

Sir  Ai.BF.HT  Stanley  said  that  he  had  never  liad  any  obiec- 
tions  to  associatinc  with  so-called  Labour  leaders.  At  the 
Board  of  Trade  thev  were  prepared  to  take  the  resnonsi- 
bility  for  dealinc  with  the  most  serious  out.standing  problem 
that  confronted  them — the  relation  of  the  employer  to  (he 
employed.  He  bad  had  a.  good  deal  of  experience  in  Amerii-a. 
He  was  identified  with  two  separatee  undertakincrs,  one 
rapidly  succeeding  the  other.  Each  of  those  iiiidertakiiiL's 
had  in  its  employ  practically  .W.OOO  men.  One  of  the  iindcr- 
fikinas  was  reallv  the  last  word  in  trade  union'=m.  Evei-y 
single  emnlovi'  ,  was  bound  to  accent  membpr.shin  of  the 
union.  Tlie  other  iindertakinr  was  entirely  free  from  that 
cort  of  influence :  so  far  as  he  knew  not  a  sinr'le  m-m  identi- 
fied with  it  had  nnv  connection  ^ith  nnv  traiV  union  move- 
ment. He  fc'ind  tha*^  in  the  tmde  union  nnrlnvfikinr'  nv^Nvi- 
sion  was  made  xi-hcebv  anv  crievance  could  b"  brought  fur- 
wurd  and  ca''-'ed  rirht  *o  the  vc'v  ton  for  the  nurnose  of 
pr^insfment  Tf  frennorttly  '^ame  to  his  nnticr>,  po  »>Ti|^jir<pr 
'if  that  nndertnk'nc,  'hat  "'''cyanc^s  nn  the  r.nrt  nf  tb"  m^n 
had  a  ronl  cfr»nuine  fnii^dntion.  It  frennentiv  cam'*  to  h's 
notice  that  snm/%  cnb.r,fV,cinl  T\-ns  not  iuptifinrl  bv  fhf>  f" 
in  oorpn  action  h"  hnd  taken.  As  a  resiiH  <-.f  fl'"  metbirl  wb'''i 
existed  manv  urievanceR  w^-e  rn'v|p,Hp^  '  fj.,  <ni^b  in"'"lii- 
•lerv.  at  lenst.  n/^  Tdeiuate  and  .oi'isrnet-irv  rn"''b'nevv  eyl.ot^/? 
in  connocti-^n  with  the  olbor  I'tidrM-t-kin".  Tf  *hn.-p  ^-n  -< 
trrievnnce  it  lav  smonlde>-inrr  ■bpne"*h  the  -nrf-x-p  ^nr'  i^-d 
r.'>  onnortjinitv  for  adi'nstn'rnt.  '^b"  -ocnlt  ronv^.w.n,!  h-n, 
(bit  ,vlio«i.,^r  U  was  ''one  'm-  pttnlili-hed  trp/I-  .nvonc  o.-  b- 
s.viii-i.wf  t),p  ci.nnei-'tlpn  „f  t>io  iriPi's  crlp-^fpfl  Tp-xI^-c  nb'*-J 
py.T  (bp  svstei'-  inlelit  ],p  if  ^-no  r-bpnli'tnV  P)!i"%nt;il  for  'hoi 
p.,p,.p^„ri,I  pnndii.'  of  .n  business  '"^  r-hi'-h  n  Jorw  iTi.r,bpr| 
nf  >.l.^n  werp  pmnlnved  tbif  thorp  obnifr/?  b"  <-pt  „n  m-M.i'npfvl 
.,.1,...),  T-niilfl  crr">-r  in  'be  "ipn  ni>  'inp""tnnit v  for  hr.'npifffl 
their  i<ripy>Mppc  forv-rd  nnd  ■pon-in'x  """-i  "".Ti-^cf  T'iin'''''-il 
nirnt   on    the   part    of   the    oflficials.    "  Hndoubfedlv    in   thlB 
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inimtry  ki-ilay  tbeio  was  a  great  deal  of  dissatisfaction,  aud 
a  giowint;  dissati.sfactii)ii  aiiiuug  tliu  working  people.  The.x 
Lad  to  lac*'  tbat  and  iccogiii.si:  it,  and  it  was  the  duty  ol 
<'Veiy  man  w  lio  I'niployi'd  labour, _  eviMycmc  I'onnciU'd  with 
the  ilovcriiint'iit,  and  <'Vciy  tiaik'  union  Icadi'i',  to  rccogni.si' 
It,  to  lai-i'  it  hont'stly,  and  to  lalie  Uio  li^jht  .stop.s  lor  bringing 
about  an  inuuediat<'  iuiproVi'iiifiit.  Tlii'  lt'.s.son  that  lie.  learnt 
in  Ainorica  was  a  lesson  whiih  could  he  adopted  hero  to-day. 
Taking  it  on  the  whole,  he  I'ould  not  help  I'celiug  tliat  the 
working  men  of  this  country  had  not  been  sutBeiently  echi- 
eated,  and  had  not  a  sufficient  knowledge  of  the  problems 
that  confrontn'd  the  busiues.-r  interests  of  this  country,  lie 
lelt  that  somehow,  whether  it  was  done  through  their- 
accredited  leaders,  or  however  it  might  be  done,  they  had  to 
linil  a  way  whereby  tluini}  great  problems,  which  were  going 
to  be  inhuitely  more  serious  when  the  war  was  ended,  could 
Ix'  brought  home  to  tht^  working  people  so  that  they  might 
have  a  better  understamiiug  of  them,  anil  so  that  their  ileci- 
sions  on  them  might  be  based  on  an  intelligent  knowledge  of 
what  needed  to  be  done.  Thereby  they  would  have  the  oppoi- 
tunity,  the  privilege,  the  right  of  associating  with  the  em- 
ployers .so  that  wliatever  might  be  their  action,  it  would  be 
based  on  facts,  and  not  on  mere  gossip,  or,  as  sonietim<^s  was 
the  case,  on  an  unfortunate  ccpre.ssion  in  the  daily  Tress. 
The  chairman  had  paid  proper  tribute  to  the  success  which 
had  crowned  the  efforts  of  the  men  who,  in  times  past,  by 
fiard  Work  and  diligent  effort,  had  established  business  under- 
takings in  this  country.  What  they  had  to  consider  now  was 
Avhether  they  could  travel  on  that  same  road  and  continue 
to  apply  those  same  methods  in  the  future.  If  they  investi- 
gated the  progre.ss  w^hich  had  been  made  by  Germany  during 
the  last  lo  or  '20  years,  and  if  they  compared  the  value  of 
her  export  trade,  and  saw  the  curve  of  her  alarming  growth 
and  expansion,  tliey  would  observe  how  close  that  line  came 
to  the  value  of  the  exjjorts  of  this  country  in  l!lf4.  When 
they  sjiw  that,  he  could  not  help  but  think  that  they  would 
tluMi  give  careful  inve.stigation  into  the  methods  which 
brought  that  co\mtry  so  alarmingly  close  to  us.  The  chair- 
man liad  suggest4'd  that  the  ideal  to  aspire  to  was  that  our 
exports  .should  show  an  enoimous  expansion,  and  our  im- 
l>orts  a  corresponding  diminution.  During  the  seven  months 
that  he  had  held  Cabinet  office  there  had  been  times  when 
he  had  felt  that  if  he  could  be  relieved  of  some  of  the 
bui'dens  of  that  office  he  would  he  quite  content,  but  if  he 
could  be  assured  that  by  holding  on  he  would  be  helping 
to  bring  about  the  accomplishment  of  that  particular  object, 
then  he  woulii  be  very  happy  indeed  to  be  President  of  the 
Board  of  Tiade.  Pie  was  satisfied  that  in  this  country  we 
had  the  ability  and  the  resources  that  were  necessary,  aud 
he  knew,  too,  that  every  one  of  our  Overseas  Dominions  and 
all  our  iX)ssessions  were  most  anxious  to  co-operate  with  us 
in  solidifying  this  great  Empire  and  in  making  it  one  unit 
w'ith  one  common  aim  and  a.spiration — the  creation  of  the 
greatest  trading  and  industrial  Empire  the  world  had  ever 
seen.  But  unless  they  found  pome  solution  to  that  problem, 
some  way  whereby  the  employe  would  be  more  contented, 
and  have  a  better  recognition  of  the  great  issues  that  con- 
fronted them,  he  could  not  see  any  hope  of  that  ambition 
being  fulfilled.  He  felt  that  if  the  employers  of  this  country 
would  only  recognise  the.  altered  circumstances,  realise  that 
the  conditions  had  changed,  that  we  were  living  in  an  entirely 
new  world,  and  that  the  working  man  was  going  to  demand 
more  and  more  his  share  of  the  comforts  of  life,  then  he 
Ijelieved  that  that  would  at  least  go  a  long  way  toward  solv- 
ing that  terrific  i>roblem.  Sir  .Albert  referred  t<i  the  necessity 
of  co-operation  of  the  employes,  without  which  there  was 
no  possible  chance  of  a  permanent  success. 
{To  be  concluded.) 
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W.  S.^NDORiOEs,  Ltd.,  r.  Pran'co-British  Elkctrio.^L  l'o.,  Ltd. 

In  the  Kings  Bench  Division,  on  July  IDth,  Mr.  Justice  Ridley 
heard  an  action  in  which  plaintiffs  sued  defendants  for  rent  iu 
respect  of  an  electric  sign  at  7.  Oxford  Street. 

Mr.  J.  G.  Pearce,  for  the  plaintiffs,  said  the  claim  was  foi' 
foyr  quarterly  payments,  from  August,  l!tl.'),  to  May,  1!)16,  due  to 
the  plaintiffs  from  the  defendants  under  an  asreement  by  which 
the  plaintiffs  granted  to  the  defendants  a  licence  to  place  an 
illuminated  sijjn  over  a  part  of  7.  Oxford  Street,  W.,  for  a  period 
of  five  years  from  August,  lillt,  and  for  which  the  defendants 
agreed  to  pay  .€120  a  year  in  quarterly  instalments.  The  sign 
which  was  placed  there  on  the  execution  of  this  agreement,  and 
which  was  there  still,  was  an  adverti.sement  of  Pears'  soap.  It 
was  a  very  strilcing  feature  as  one  came  along  Oxford  Street  or 
down  Tottenham  Court  Road.  The  defence  set  up  was  that  under 
the  Defence  of  the  Realm  Act  there  were  certain  regulations 
regarding  the  lighting  of  the  London  streets,  and  restrictions  were 
imposed  by  which  the  defendants  were  no  longer  able  to  carry  out 
their  agreement.  Apparently,  said  counsel,  this  meant  that  the 
contract  was  dissolved.  But  the  answer  to  this  was  obvious.  The 
sign  was  a  sign  by  day  as  well  as  by  night.  By  day  it  was  visible 
from  300  yards  ;  it  was  there  still.  The  only  effect  the  working 
of  the  Defence  of  the  Realm  Act  could  have  would  be  to  make  the 
sign  of  less  value — certainly  not  of  no  value.     There  was  nothing 


in  the  Defence  of  the  Realm  Act  to  prevent  the  sinn  hein^ 
llluiiiiMaled  durin^^  certain  hours  even  now,  and  a  jfreul  many 
si^'Ms  wi're  at  the  present  time  beinu  llluniiiiateil  up  to  nine  o'cock. 

Mu.  DioHToN  Pollock,  lor  the  defendants,  artrued  that  if  the 
siffu  was  nut  Hi^IiIikI,  it  wa-s  of  no  use  to  his  clients.  If  his 
liordship  held  that  the  sijrn  still  had  a  day  value,  tlien  the 
defendants  luid  a  totally  different  thin;;-  to  that  fin-  which  they 
contract^ul, 

llis  LoRDSiiii'  .said  the  plaintills  were  entitliJ  to  suco^ed  in  this 
case.  Tile  defendants  might  think  they  ha«l  a  liard  caae,  but  there 
was  a  certain  amount  of  hardship  either  way.  In  this  case  it 
did  not  appiar  to  him  that  tliis  was  a  contract  which  was  rendered 
impo.ssihie.  Mr.  Pollock  luul  ar^'ued  that  the  contract  was  only 
for  an  Illuminated  sign,  hut  it  seemed  to  him  (his  l.onlship) 
certain  that  the  sij;-n  was  liuin^-  used  in  the  day  time,  lie  w:i.s  not 
inclined  to  accept  the  position  of  the  defemlants,  who  took  the 
electrical  view,  that  it  was  impossible  to  do  without  electricity. 
The  restrictions  on  the  electric  lighting'  of  the  Loudon  streets  hail 
been  li^'htene<l,  and  the  defendants  still  had  the  ;uivantaf,'e  of  the 
illuminations  dm-intr  certain  hours,  and  in  the  future  there  miffht  be 
still  further  facilities. 

His  boRDSiiil'  entered  Judgment  for  plaintiffs  for  .i:i20  and  costs, 
and  on  the  application  "of  Mr.  Pollock  granted  a  stay  of  execution 
jH-nding  a  possible  apjical,  the  money  to 'be  paid  into  Court  within 
U  day87and  costs  to  be  taxed  and  paid  to  plaintiffs. 


E.S.  Co.,  Lti>.,  /•.  Tredegars,  Ltd. 

In  the  Kings  Bench  Division,  on  July  ISth,  Mr.  Justice  Ridley 
ha»i  before  him  the  action  E.S.  Co.,  Ltd.,  proprietors  of  Electrical 
Supplies  Co.  i:  Tredegars,  Ltd. 

The  plaintiffs  claimed  the  sura  of  £21)3,  the  price  of  goods  sold 
and  delivered,  and  defendants  admitted  that  they  were  indebted  to 
the  plaintiffs  for  that  sum,  but  counterclaimed  for  £193,  yoods 
supplied  to  plaintiffs,  and  paid  the  Ijalaiice  into  Court. 

Mr.  A.  H.  Richardson,  for  the  plaintiffs  ;  Mr.  C.  H.  Smitli.  for 
defendants. 

Mr.  S.mith,  opening  the  case  on  the  counterclaim,  said  the 
action  Wiis  originally  bi-ought  by  tlie  Electrical  Supplies  Co.  for 
£203  for  ^'oods  supplied.  The  defendants,  who  also  dealt  in  elec- 
trical goods,  claimed  that  they  had  a  set-off  against  the  amoimt 
claimed  for  .£193,  goods  supplied  to  plaintiff's,  aud  the  defence  to 
the  counterclaim  was  that,  although  the  plaintiffs  actually  ordered 
these  goods,  it  was  on  the  condition  that  they  were  to  l)e  equal  to 
sample  and  subject  to  the  approval  of  a  customer.  The  i)laintiffs 
said  the  goods  were  not  according  to  sample,  and.  therefore,  there 
was  no  contract. 

The  plaintiffs,  said  Counsel,  approached  the  defendants  with 
regard  to  the  purchasp  of  electrical  switches,  aud  defendants  said 
they  had  45  gross  of  Japanese  switches,  of  which  they  would 
supply  30  gross  at  lOs.  9d.  per  dozen.  Mr.  Summer,  their  manager, 
said  he  would  like  a  sample,  and  then  he  woidd  let  them  know, 
definitely  whether  he  would  take  the  30  gross.  The  next  day  he 
sent  for  the  sample,  anil  the  defendants  eventually  sold  the  plain- 
tiffs the  switches  as  Japanese  switches.  "What  had  evidently 
happened,  suggested  Counsel,  was  that  the  plaintiffs  had  a  contract 
to  sell  to  Edison  &  Swan  some  English  switches,  and  that  they 
were  trying  to  pass  off  on  them  Japanese  switches.  Edison  and 
Swan  refused  to  accept  them,  and  then  the  plaintiffs  tried  to 
repudiate  the  contract. 

After  bearding  evidence, 

His  Lordship,  giving  judgment,  said  he  was  of  opinion  that  the 
contract  was  provisional,  and  subject  to  an  order  from  Messrs. 
Edison  &  Swan,  who,  when  the  jfoods  arrived,  refused  to  accept 
them,  as  they  did  not  comply  with  their  order,  because  their  order 
was  for  English,  and  not  Japanese,  switches.  He  had  come  to  the 
conclusion  that  there  was  a  conditional  term  upon  which  these 
jToods  were  ordered.  The  plaintiff's  succeeded  on  the  claim,  and  the 
defendants  failed  in  their  counterclaim,  and  there  would  be  judg- 
ment for  plaintiffs  for  the  amount  paid  into  Court,  and  for  .£193, 
the  Ijalance,  together  with  costs  on  the  claim  ami  counterclaim,. 


C.  J.  Fehouson  &  Sons  r.  C.  Isler  &  Co.,  Ltd. 

In  the  King's  Bench  Division  on  July  19th,  before  Mr.  Justice 
Atkin,  an  action  was  heard  in  which  plaintiffs,  electricians,  of 
Chiswell  Street,  E.C.,  sued  C.  Isler  A:  Co.,  Ltd..  Ai-tesian  Work's, 
Bear  Lane,  Southwark,  in  respect  of  the  alleged  detention  by  the 
defendants  of  a  50-h.p.  motor  and  starter,  which,  it  was  said,  was 
hired  to  them  for  a  definite  period  of  6ne  week  for  work  in  con- 
nection with  the  Hackney  Borough  Council  electrical  supply  ser- 
vice. The  plaintiffs  said  they  let  the  defendants  have  the  hire  of 
the  motor  under  an  agreement  of  April,  1915,  together  with  appa- 
ratus for  electrical  wiring',  and  tliey  also  did  the  work  of  wiring 
cables  suitable  to  enable  the  motor  to  do  the  work  that  ivas 
required.  They  claimed  damages  because,  as  they  said,  the  defen- 
dants had  wronsfully  detained  the  plant,  and  in  consequence  they 
(plaintiffs)  had  had  a  claim  against  them  by  the  firm  of  A.  Bridg- 
man  4;  Co.,  Ltd.,  of  City  Road,  from  whom  they  had  hired  iu  order 
to  re-hire  to  the  defendants.  The  defendants  denied  that  there  was 
an  agreement  to  hire  for  the  exact  period  alleged,  and  they  denied 
liability  for  more  than  had  been  paid  into  Court. 

In  ffiving  judgment  after  hearing  the  evidence,  Mr.  Justice 
Atkin  said  he  was  of  opinion  that  it  was  a^'reed  that  the  period  of 
the  hire  should  be  one  week.  It  appearetl  that  another  starter  had 
to  be  provided,  and  when  the  motor  began  to  work  it  was  found 
that  the  results  were  not  as  speedy  as  an_Jicipate<i.  The  motor 
was  kept  for  several  weeks  on  the  work.  In  the  meantime,  Messrs. 
Bridguiau  were  wanting   the  plant  aiid  pressing  the  plaintiffs  for 
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its  return.  The  defendants  wrote  to  say  that  they  were  ready  to 
pay  an  additional  hire  fiffure,  and  they  had  had  to  keep  the 
motor  longer  than  was  thought  through  difficulties  that  were  not 
anticipate'd.  He  (the  Judge)  was  satisfied  that  the  period  of  hire 
agreed  on  was  one  week  on  the  terras  of  £25,  £20  for  the  fixing, 
and  £5  for  the  hiring.  The  defendants  kept  the  machine  for  some 
weeks,  and  then  took  up  the  position  that  the  motor  was  hired 
without  any  stipulations  wliatever.  He  thought  the  plaintiffs  did 
agree  to  the  defendants  retaining  the  motor  for  a  certain  period, 
but  they  gave  notice  of  the  termination,  and  henceforward  there 
was  wrongful  detention  by  the  defendants,  and  a  violation  of  the 
plaintiffs'  rights.  He  thought  tlie  defendants  must  have  known 
that  the  consequence  of  their  detaining  the  motor  was  that  Messrs. 
Bridgman  would  take  steps  against  the  jilaintiffs  ;  and,  in  fact, 
Messrs.  Bridgman  did  claim  special  damages  against  the  plaintiffs 
because  of  the  detention  of  the  machine.  The  defendants  did  not 
release  tlie  motor  until  it  was  convenient  for  th^m  to  do  so.  He 
thought  the  plaintiffs  were  entitled  to  judgment  on  the  claim  for  a 
total  of  £71  10s.  ;  and  he  gave  them  judgment  for  this  sum,  and 
costs,  including  certain  costs  incurred  in  connection  with  the 
action  against  the  plaintiff's  by  Messrs.  Bridgman. 


Gas  Ltoht  and  Coke  Co.  r.  Hackney  Boroooh  Council. 
I.N  the  Chancery  Division,  last  week,  Mr.  Justice  Astbury  began  the 
hearing  of  an  action  by  the  Attorney-General  at  the  relation  of 
the  Gas  Light  and  Coke  Co.  against  the  Mayor  and  Corporation  of 
Hackney,  which  involved  a  complaint  by  the  jilaintiff  company 
that  the  defendants  were  making  differential  charges  in  their 
supply  of  electricity,  in  breach  of  sections  of  the  Electric  Lighting 
Act.  and  plaintiffs  asked  for  a  declaration  to  that  effect  and  an 
injunction. 

Mr.  Russell,  ,K.C.,  Mr.  Colefax,  K.C.,  and  Mr.  Percy  Wheeler 
appeared  for  the  plaintiffs  ;  and  Mr.  A.  J.  Walter,  K.C.,  and  Mr. 
Spence  for  the  defendants. 

Mk.  Russell  said  the  plaintiffs  ^-supplied  gas  for  lighting  and 
power  and  other  purposes  within  a  certain  area,  and  the  Borough 
(jOuncil  of  Hackney  supplied  electrical  energy  for  lighting  and 
power  within  a  certain  area  which  was  within  the  plaintiffs' 
district,  and  they  did  that  under  the  provisions  of  the  Hackney 
Electric  Lighting  Order  of  18!»:!,  the  principal  Act  being  the 
Electric  Lighting  Act  of  18.S2,  Sections  19  and  20  of  which  plaintiffs 
said  were  being  violated.  These  set  forth  that  where  a  supply  of 
electricity  was  provided  in  any  part  of  an  area  for  private  purposes, 
except  in  so  far  as  otherwise  provided  by  licence  or  special  Act 
authorising  such  supply,  every  company  or  person  within  that  part 
of  the  area  should,  on  application,  be  entitled  to  a  supply  on  the 
same  terms  on  which  any  other  company  or  person  in  such  part  of 
the  area  was  entitled  under  similar  circumstances  to  a  correspond- 
ing supply ;  and  the  undertakers  should  not.  in  making  any 
agreement  for  the  supply  of  electricity,  show  any  undue  preference 
to  any  local  authority,  company,  or  person,  but  might  make  such 
charges  nob  exceeding  the  limits  of  the  price  imposed  by  the 
licence  or  special -Act.  The  matter  in  respect  rff  which  the  plaintiff's 
were  suing  was  the  scale  of  prices  published  by  the  defendants  in 
July,  1914.  The  scale  was  for  lighting,  alternative  I,  for  any 
([uantity  of  electrical  energy  used  each  (juarter,  not  exceeding  the 
equivalent  of  one  liour's  supply  per  day,  at  the  maximum  demand, 
till,  per  unit  ;  for  any  further  quantity  of  electrical  energy  in  each 
quarter,  Id.  per  unit:  alternative  II  was  a  flat  rate.  For  power 
(this  was  what  plaintiffs  complained  of),  alternative  I,  a  fixed 
charge  of  £  I  per  quarter  per  kilowatt  of  maximum  power  demanded, 
and  a  charge  for  electrical  energy  used  of  Jd.  per  unit.  Consumers 
paying  under  this  scale  are  allowed  to  use  20  per  cent,  of  the 
energy  consumed  for  lighting.  The  effect  of  that,  said  counsel, 
was  that  consumers  of  energy  for  power  were  supplied  with  energy 
for  light  at  a  lower  rate  than  the  persons  who  Were  consumers  of 
light  only.  Coun.sel  argued  that  a  light  consumer  was  entitled 
to  be  supplied  with  his  light  on  the  same  terms  as  another 
person,  and  to  give  favourable  terms  to  a  power  consumer 
in  respect  of  his  lighting  was  to  induce  him  to  liecome  a 
customer. 

SiK  John  Snell,  Vice-President  of  the  Institution  of  Electrical 
Engineers,  then  gave  evidence,  and  said  lie  had  investigated  the 
question  whether  or  not  the  defendants  ha<l  been  supplying  elec- 
tricity at  a  profit  or  loss,  having  regard  to  the  charges  that  were 
made,  and  he  ha<l  come  to  the  conclusion  that  a  profit  was  made  on 
lighting  but  a  loss  on  the  supply  of  power. 

In  cross-examination,  Mu.  Walter  asked  Sir  John  whether  he 
was  aware  that  this  year,  with  1  million  units  less  for  lighting 
and  r,  millions  more  for  power.  Hackney  hail  wiped  out  a  loss,  and 
carried  forward  £G,000  for  the  relief  of  rati's. 

Sib  John  said  he  did  not  know  that,  as  he  had  not  had  access  to 
the  accounts  for  this  year. 

Mr.  Walter  :  And  the  whole  net  increase  to  consumers  is  not 
15  per  cent. 

VViTNESs  ;  You  have  done  very  well. 

Mb.  Walteh  said  the  cost  of  material,  including  coal,  had  much 
increased,  and  the  witness  agreed.  Sir  John  also  agreed  that,  as  a 
class,  the  power  consumer  li:ul  a  better  loail  factor  than  the 
light  consumer,  and  the  former  class  hail  also  a  lietter  diversity 
factor. 

Then  there  is  a  further  factor  that,  as  a  rule,  the  power  user,  lus 
a  class,  uses  more  electricity  than  the  light  consumer  as  a  class  ,'  — 
As  a  rule. 

All  these  factors,  of  course,  are  lurcuinstances  which  are 
taken  into  consideration  )u  fixing  the  price  .' —Certainly  ;  that  is 
why  you  charge  twice  as  much  for  lighting  as  for  power. 

In  so  far  as  the  power  user  has  2U  per  cent,  of  light,  his  loiwl 


factor  is  slightly  worsened  by  that  percentage /—If  he  has  power 
alone  it  is  worsened. 

Sir  John  was  then  cross-examined  on  the  1914  accounts  of  the 
Borough  Council  with  reference  to  their  electrical  undertaking, 
these  being  the  accounts  which  were  placed  before  him  for  the 
purpose  of  investigation. 

On  Thursday,  last  week,  Hu.  A.  J.  Walter,  K.C.  (with  him  Mr. 
Spence),  for  the  defendants,  submitted  that  the  action  was  entirely 
misconceived.  It  was  founded  on  an  entire  misunderstanding  of 
Sec.  19  of  the  Electric  Lighting  Act  (the  section  which  with  Sec.  20 
plaintiffs  complained  that  the  defendants  had  violated),  and  of 
the  Long  Eaton  lighting  case  which,  properly  understood,  was 
the  authority  directly  in  favour  of  the  present  defendants.  ■  The 
plaintiffs  came  to  the  Court  as  the  champions  of  light,  though 
their  real  business  was  to  sell  gas. 

His  Lordship  pointed  out  that  the  point  between  plaintiffs  and 
defendants  was  as  to,  the  relative  profit  made  by  the  defendants' 
undertaking  during  a  particular  period  as  between  power  and 
lighting.  Sir  John  Snell  thought  that  the  power  was  being  sup- 
plied at  a  loss,  or,  at  all  events,  at  a  less  advantageous  rate  than 
lighting. 

Mr.  Walter  said  Mr.  Merz,  his  witness,  said  the  business  was 
paying  on  the  power,  and  the  figures  showed  that  in  1910,  when 
the  price  of  coal  was  up,  the  defendants  converted  a  loss  of  some- 
thing like  £8,000  into  a  profit  of  over  £(i,000,  although  the  lighting 
load  had  gone  down  1 ,000,000  units. 

Mr.  Charles  Mer>;,  consulting  engineer,  gave  evidence  for  the 
defendants.  He  said  the  capital  cost  was  a  considerable  item  in 
all  electrical  undertakings,  and  the  plant  must  be  sufficient  to 
supply  the  maximum  demand.  The  regularity  of  the  supply  was 
a  most  important  factor  in  the  cost  of  production  of  the  supply. 
As  between  a  lighting  load  running  only  two  hours  a  day  and 
what  was  called  the  high-load-factor  consumer,  the  difference  of 
cost  might  be  several  hundred  percent,  in  a  municipal  undertaking. 
Two  hours  a  day  was  generally  known  to  cover  a  very  large 
number  of  lighting  consumers.  Power  users  for  the  purpose  of 
their  own  businesses  desired  to  have  the  highest  possible  load 
factor  ;  it  affected  the  wages  hill  and  every  other  item  in  connec- 
tion with  factory  cost,  and  the  load  factor  was  reflected  back  to 
the  station.  There  had  been  a  large  number  of  Power  Acts  passed 
by  Parliament.  The  North-East  Coast  group  of  po%ver  companies 
turned  out  about  one-fifth  of  the  total  electricity  of  the  country. 
Electrical  energy  was  by  the  Power  Acts  allowed  to  be  supplied 
for  power  purposes,  and  it  followed  that  it  was  also  necessary  to 
supply  light  for  all  the  factory  purposes,  and  to  allow  20  per  cent, 
of  the  suppl.v  to  be  used  for  lighting  purposes.  The  electrical  energy 
supplied  took  no  notice  of  whether  it  was  supplied  for  power  or 
light.  The  result  of  that  was  that  in  all  power  businesses  a  large 
undertaking  must  seek  more  and  more  to  supply  the  manufacturer 
or  factory  user  who  would  insist  on  being  able  to  take  his  light  or 
power  from  one  set  of  wires.  With  regard  to  the  Hackney  Borough 
Council  undertaking,  witness  said  the  power  business  was  un- 
doubtedly paying  in  1913.  The  lowest  charge  was  -id.  per  unit,  and 
the  lowest  cost  was  ■H48d.  The  fixed  charges  amounted  to  £12.000 
jier  annum,  and  supposing  that  power  hail  not  been  sold,  the  Cor- 
poration would  have  lost  £12,000  right  off.  He  had  gone  into  the 
question  of  the  actual  payments  with  the  view  of  trying  to  check 
the  diversity  factor.  As  the  power  business  was  the  one  which 
had  a  diversity,  that  was  the  one  class  of  business  whose  combined 
demand  could  not  be  got  from  the  consumer's  account,  as  they  did 
not  know  the  incidence  of  the  lighting  demand.  The  diversity 
factor  of  the  other  business  was  practically  negligiljle.  Losses 
were  higher  on  the  peak,  because  on  aldirect-cu  rent  systam  there 
was  no  loss  on  low  load,  though  there  was  an  increasing  loss  on  the 
high  loaii.  The  system  he  had  adopted  of  ascertaini^ng  the  cost 
was  the  one  usually  adopted  to  get  at  the  rate  to  be  [laid  by  those 
who  took  power  in  the  daytime.  During  the  period  of  non-peak 
load  the  losses  were  less,  and  it  wsis  utterly  unfair  to  charge  those 
losses  to  the  day  load.  The  result  of  the  power  business  was  to 
put  the  undertaking  in  a  better  ])osition  by  £12,0(10  a  year. 

Mr.  J.  A.  Jenkins,  ai^conntant  of  the  Borough  of  Hackney,  said  the 
accounts  of  19Ui-17  showed  that  for  lighting  1,825,075  units  were 
sold,  and  for  power  and  factories  12,l()5,(;:i5,  and  the  amount  carried 
forward  was  C(i,918,  without  taking  into  account  (.U,r>91  allow- 
ance to  employes  at  the  war.  The  net  profit  was  £5,+5(i.  That 
was  after  meeting  every  obligation.  The  capital  to  date  was  about 
half  a  million.  A  large  sum  was  paid  off  cajiital  except  in  the 
first  two  years,  and  there  had  been  a  large  contribution  to  the 
rates  during  the  period  of  working  the  business.  A  reserve  of 
£21,ti,ti9  up  to  March  Kith  had  been  created.  There  was  adeficiency 
only  up  to  1902.  Owing  to  the  large  increase  in  the  co.st  of  coal 
last  year,  tti.OOO  had  to  be  debited  to  reserve. 

On  Wednesday  last  Mr.  Justice  AsTm'RV  delivered  judgment, 
holding  that  the  delendants  had  not  threatened  or  intended  to  do 
anything  in  breach  of  the  provisions  of  the  Act  of  1882.  The 
action  therefore  failed,  and  was  dismissed  with  costs.  The  de- 
tailed judgment  will  appear  in  our  next  issue. 


Electkioitv  Works  Fatality  :  Compensation. 
At  Bolton  County  Court,  last  week,  application  was  made  for  the 
appropriation  of  a  sum  of  £3U0  which  had  been  paid  into  Court  in 
connection  with  a  fatal  accident  some  time  ago  to  George  Edward 
Horler,  switchboard  attendant  at  the  Bolton  Clorporation's  Elec- 
tricity Works,  {{ack-o'tli -Bank.  On  Udialf  of  the  widow,  Annie 
Horler,  it  was  statiil  that  there  was  an  unborn  child,  and  its 
interests  would  have  to  b>  consideri'd  wluyi  the  money  was 
allocated.  }IU  Iloniiur  sani'tioned  the  payment  of  £10  down  and 
£:t  a  month,  and  ivsked  that  the  case  should  be  mentioned  [again 
when  the  child  was  )x>rii. 
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LEAVINO    OEKTIKIC.VTb:   (!u.\NTKD. 

At  the  Oldham  Munitiona  Court,  last  week,  an  employ^  of  an  elec- 
tricity imdertakipg  iisked  tor  a  leaving  certificate.  His  wife  was 
in  London  iis  a  teacher  under  the  London  County  Council,  and  he 
wiahed  to  take  an  appointment  thero.  and  so  l)e  near  her.  Eivch 
month  for  the  last  1 1  mouths  he  had  iusked  the  chief  engineer  of 
the  works  to  release  him,  but  each  time  the  request  hiul  been 
refused.  It  was  not  a  question  of  nu>nej'  with  him,  lus  he  would  l)e 
receiving  less  in  dvondon.  A  letter  from  the  employers  said  the 
applicant  was  their  shift  engineer,  and  he  had  got  married  since 
accepting  the  appointment  with  them.  The  leaving  certificate  was 
granted. 


CORRESPONDENCE. 


Letters  receiced  hy  «.«  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  u^eett.  t^orrexpondent:i  shoultl  fonfuinj  t/wir  vounnuni- 
cations  at  the  earliest  possible  moment.  j\o  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


A  Revelation  Concerning  the  Ways  of  Reviewers. 

As  regards  my  quotation  last  week  from  the  remarks  of  one  of 
your  reviewers  in  the  precetling  issue,  it  wiis  clear  that  about  the 
only  defence  that  could  be  put  forward  for  those  remarks  would 
be  that  they  were  made  as  a  joke.  In  your  comments  on  my  letter 
you  make  this  very  excuse  for  your  reviewer  ;  but  why  not  have 
let  him  give  his  own  explanation  .' 

Assuming  the  matter  was  a  joke,  may  I  point  out  that  it  was  a 
<langerous  sort  of  joke,  being  of  the  type  that  could  be  variously 
described  as  the  boomerang,  spring-back,  or  double-edged.  In 
plain  language,  your  reviewer  cited  the  very  procedure  which  is 
sometimes  adopted  by  unscrupulous  reviewers,  and  he  consequently 
laid  himself  under  suspicion.  A  parallel  example  would  be  that  of 
a  baker  who  joked  about  sawdust  in  flour. 

As  in  the  course  of  the  next  few  months  three  or  four  new 
publications  from  my  pen  will  be  submitted  to  you,  I  venture  to 
hope  that  they  will  be  handed  to  reviewers  who  will  "  get 
interested  "  in  them. 

W.  Perren  Maycock. 

West  Norwood,  London.  S.E.  27, 
Jiili/  21.rf.  1917. 

[Be  it  understood  that  we  disclaim  all  i-esponsibility  for  the 
joke  referred  to  ;  it  is  coeval  with  the  mother-in-law  joke,  and  we 
should  have  thought  that  every  writer  of  books  was  familiar 
with  it. — Ed3.  Elec.  Rev.] 


WAR     ITEMS. 


German  Control  of  Electricity  Consumption, — The  Fede- 

lal  Cciuucil  ha.s  authuri.sed  the  Imperial  Chancellor  to  exer- 
ci.se  control  over  the  production,  transmi.s.'iion,  and  consump-  . 
tion  of  electricity  and  gas,  as  well  as  of  steam,  compressed 
air,  and  hot  anil  potable  water.  A  department  has  already 
been  created  to  carry  out  the  order  i.ssued  to  this  effect. 
which  aims  at  the  uniform  regulation  of  the  agencies  in 
question. 

Trading  with   the    Enemy. — The  "  London  Gazette  "  for 

July  'Mh  contains  further  names  of  persons  and  bodies  in 
the  following  countries  with  whom  trading  is  prohibited  :  — 
Argentina,  &c. ;  Brazil;  Chile;  Netherlands  and  Netherland 
East  Indies;   Norway ;' Spain,   &c. 

Recovering  the  French  Collieries. — We  road  in  tho 
Times  that  Mr.  Maurice  Deacon.  M.I.C.E.,  has  accepted  the 
honorary  position  of  technicirl  adviser  to  tht'  Briti.-^h  Govern- 
ment, in  association  with  the  French  Ministry  of  Minos,  with 
regard  to  the  recovery  of  the  French  collieries  which  have 
been  de.stroyod  by  the  Germans  in  the  Lens  coalfield. 

Thyssen  Profits. — .A  Gorman  new  spaper  state.':  that  the 
Thyssen  Factory,  at  Miilheim,  shows  a  profit  of  14  million 
niark.s.  with  a  dividend  of  10  per  cent. — Times. 

Hiill  Electricity  Employes  and  Substitution. — .At  the  last 
meeting  of  the  Hull  Electricity  Committee,  the  acting  engi- 
neer stated  that  the  Military  had  asked  for  six  more  of  their 
men  under  the  substitution  scheme.  He  had  pointed  out 
that  it  was  impossible  for  them  to  be  released,  and  if  they 
were  taken  the  authorities  would  have  to  take  the  risk  <if 
the  undertaking.  The  matter  had  therefore  been  deferred 
for  a  time. 

Exemption  Applications. — .\t  Blackpool  Tribunal,  it  w.is 
mentioned  that  in  the  cases  of  14  emjiloyc'S  of  the  electricity 
and  tr.imways  department  it  had  been  agreed  with  the  Advi- 
sory Committee  that  13  should  have  temporary  exemption  to 
the  end  of  December,  and  leave  to  ajipeal  be  given  in  the 
other  case  in  the  event  of  his  being  called  up.  Mr.  .1.  \V. 
Mitchell  a.sked  if  any  Coiporation  officials  sat  in  these  cases, 
and  the  Assistant  Military  Representative  replied  that  they 
would.  He  added  that  all  the  men  were  in  certified  occupa- 
tions, and  the  department  was  working,  at  the  low-est  pos- 
sible minimum. 


At  Aldorshot,  Mcsbis.  T.  White  it  Co.,  Ltd.,  appealed  lor 
G.  S.  \<>lvick  (jy,  BI),  who  has  charge  of  the  lirm'b  electric 
light  branch  and  supervises  all  the  work.  'I'he  Military  ob 
jected,  as  N'.lvuk  has  hail  exemption  since  .luue,  i',)16,  hut 
three,   months  were  conceded. 

At  Eastbourne,  Mr.  Brydges,  kiorough  electiical  engineer, 
appealed  for  I'J  employes  at  the  Works.  The  cases  had  been 
adjourned  to  sec  if  the  men  would  be  jjiotectcd  by  the  Gov- 
ernment, as  they  were  partly  engug<'d  on  munition  work. 
Mr.  Brydges  said  that  the  Government  would  not  protect 
men  where  the  output  was  less  than  two-thirds.  He  con- 
tended that  all  the  men  were  engaged  on  work  of  national 
importance  in  supplying  light  and  pijwer,  even  if  they  did 
not  do  any  munition  work  at  all.  The  ap|)eals  were  respited 
for  further  consideration. 

On  the-app<^al  of.  the  Aldorshot  .fe  District  Traction  Co., 
three  months  have  been  allowed  to  a  fitter  and  driver,  six 
mouths  to  another  drivoi-,  and  in  the  case  of  a  third  driver, 
he  was  reserved  for  substitution. 

Per.shore  Rural  Tribunal  has  granted  temporary  exemption 
until  Septoinbei-  15th  to  G.  Ballard  (3'2),  electrician  to  Lieut. - 
Col.  H.  M.  C.  Porter,  of  Birlingham,  who  is  on  active  service. 

Extended  exempticju  until  tlie  end  of  the  year  has  been 
granted  by  the  Nuiu-atun  Tribunal  to  P.  H.  Howe  (-28),  elec- 
trical fitter,  on  the  ground  that  he  is  doing  work  of  national 
importance. 

Before  the  Hants  Apjwal  Court,  the  Military  appoaleil 
again.st  exemption  held  by  PI.  W.  Keeping  (40,' Bl),  elec- 
trician, of  Shanklin  (Isle  .of  Wight).  The  Military  Reprosen- 
.tative  suggested  that  the  business  was  only  a  small  one,  but 
respondent  said  that  it  was  establislied  in  1859,  and  he  took 
it  over  from  his  father.  He  was  the  only  electrii-ian  in  tho 
town,  and  did  work  at  the  hospitals  and  nursing  honjos.  The 
api)eal  was  allowed,  the  calling-up  being  fixed  for  August  7th. 

An  appeal  was  made  at  Peterborough  fur  tho  retention  of 
T.  C.  Eoskelly  (31,  Class  Bl),  electrician  to  Mr.  II.  Czar- 
nikow,  of  Stoke  Doyle,  who  has  been  previously  rejected.  The 
appeal  was  refused. 

.\  Military  review  was  made  at  Hastings  of  the  case  of 
R.  H.  Pattenden,  electrician,  with  Messi-s.  Upheld  &,  Son.  It 
was  stated  that  Pattenden  had  a  number  of  electric  lifts  to 
look  after,  and  it  was  suggested  by  the  Military  Representa- 
tive that  in  war  time  i>eople  might  walk  upstairs.  The  Tri- 
bunal  allowed   two  months  in   which  to  find   a  substitute. 

Bedford.shire  Appeals  Court  has  given  delay  until  Septem- 
ber 16th  to  Edward  Foster,  electric  light  attendant,  appealed 
for  hy  Captain  R.  S.  Bruce,  of  The  Knolls,  Ijeighton  Buzzard. 

On  the  recommendation  of  the  AdvLsory  Committee,  Roch- 
dale Tribunal  has  given  exemption  until  October  31st  to  R.  H: 
Hogg  (37),  motorman  on  the  Corporation  tramways.  The 
Tribunal  has  also  given  exemption  until  October  15th,  on  the 
appeal  of  the  tramway  manager,  to  J.  T.  Hoyle  (34,  Bl).' 
controller,  examiner,  and  cleaner,  and  J.  E.  Kershaw  (3(), 
Bl).  traffic  clerk  and  week-end  in.spector. 

^Chatham  Tribunal  lias  cnnfirmed  a  previous  decision  giving 
conditional  exemption  whilst  holding  Ministry  of  Munition 
certificates,  to  five  motormen  with  the  Chatham  &  District 
Light  Railways  Co. 

At  Douglas  (Isle  of  Man),  the  Militai-y  appealed  against 
con<litional  exemption  granted  to  L.  Dyer  ('27,  C'2).  electrician 
engaged  at  the  Manx  Brush  Factory  and  elsewhere.  The 
appeal  was  disallowed,   and  the  exemption  confirmed. 

The  Whitchurch  and  Pangbourne  Electric  Supply  Co.  ap- 
pealed for  further  exemption  for  J.  L.  Rushby  (18),  electrical 
engineer,  pas.sed  in  Class  C  3.  It  was  stated  that  he  assisted 
with  the  engine  switchboard,  and  often  ran  the  water  power 
alone  in  the  absence  of  the  engineer.  Tliere  were  only  two 
employes  left  out  of  five.  Six  months'  conditional  exemption 
was  granted. 

The  cases  of  throe  car  drivers  with  the  Electric  Tramways, 
Ltd.,  were  considered  by  the  Bath  Ti'ibunal.  W.  Swift  ('24. 
C3)  and  F.  G  Atwick  (36,  C'2),  wore  given  conditional 
exemption;  and  exemption  was  refused  in  the  case  of  G.  O. 
Snell  (25,  C2),  whost^  retention  was  not  pressed  for  by  the 
engineer  and  manager. 

At  Oxford,  the  Military  had  a  review  of  conditional  exemp- 
tion granted  on  .Tune  1.5th  to  P.  M.  Stedworthy  (.38,  general 
.service),  electrician  and  fitter  with  Mr.  .\.  H.  Pearson.  The 
latter  said  that  Stedworthy  was  his  last  man.  Two  months 
wore  granted. 

At  Rugby,  Mr.  W.  IT.  Linnell  appealed  for  II.  W.  Gilbert 
(■24.  Class  C'2),  the  only  electrician  left  on  his  .staff.  Captain 
Wrati.slaw  expressed  the  opinion  that  there  were  sufficient 
electricians  in  the  town  to  do  the  private  work.  The  Chair- 
man Si^id  that  as  the  man  was  a  skilled  craftsman  he  would 
have  a  code  number,  and  under  the  circumstances  they  would 
dismiss  tho  appeal,  and  throw  the  man  on  the  mercy,  tender 
or  otherwise,  of  the  Complaints  Section  of  the  Munitions 
Committee. 

At  Farsley.  near  Tx-eds,  the  Morley  Electrical  Co..  Ltd., 
appealed  for  their  secretary.  Mr.  N.  Hill,  single,  aged  29. 
and  classified  C  3,  and  for  a  foreman  winder,  IT.  Mobre.  aged 
26.  married.  Mr.  Hill  was  stated  by  Mr.  Summorscalos,  the 
manager  of  the  company,  to  be  the  only  man  left  in  the 
office,  and  the  commercial  side  of  tho  business  was  compli- 
cated, and  it  would  take  a  long  time  to  train  a  new  man  to 
the  work.  Ho  had  not  boon  medically  examined  since  l>oing 
originally  passed.,  but  Mr.  Sunmierscales  thought  he  would 
certainly  be  in  Class  .\.    These  two  meq   ran   the  shop,  and 
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if  they  were  takeu  it  would  mean  shutting  dowu.  The  last 
time  Moore  was  api)t;aled  for  it  was  agreed  that  he  was  in  a 
certified  occupation.  The  MiUtary  Representative  said  that 
Moore  was  not  certitiej  on  the  nesv  list,  as  armature  winding 
had  been  removed.  In  answer  to  Mr.  Suuimerscales's  state- 
ment that  the  firm  .were  on  munition  work,  Mr.  Sugden  said 
if  they  could  show  they  were  on  munition  work  they  cnukl 
retain  Moore  Liy  putting  him  in  a  protected  trade.  Mr.  Hill 
was  given  to  September  30th,  and  Moore  to  July  31st. 


BUSINESS   NOTES. 


The   South  African    Electrical  Market.— The  (irdiniuy 

household  metal  filament  lamps  are  scarce,  and  the  price  has 
advanced  smartly  in  consequence.  The  prospects  of  jrettintr 
adecjuate  supplies  are  anything  but  bright,  as  very  little  electrical 
goods  came  out  by  the  last  mails.  Business  is  ipuet  through  the 
shortage  of  stocks,  which  reiiuires  qualifying.  It  appears  there 
are  plenty  of  some  kinds,  but  many  of  the  etceteras  are  lacking, 
therefore  jobs  cannot  be  completed,  and  another  reason  is  that 
the  Johannesburg  municipality  is  not  giving  any  new  (as  distinct 
from  old  premises")  electric  light  connections.  The  mines  have 
practically  cleared  the  merchants'  stores  of  electric  motors  and 
power  plant,  as  well  as  cables. — S.A.  Miniixj  Jimi'iuil. 

Time  Checking. — The  war   has   liron,i,dit    many   radical 

changes  into  the  large  industrial  works  of  the  United  Kingdom,  and 
not  the  least  amongst  these  is  the  accurate  checking  of  employes' 
time,  the  exact  regulation  of  meal  intervals,  also  starting  and 
stopping  of  work.  Messrs.  Gicnt  4;  Co.,  Ltd.,  have  orders  in  hand 
for  many  munition  factories  and  Government-controUeil  works  for 
"  instituting  time  circuits  "  for  controlling  existing  spring-driven 
workmen's  check  clocks  and  other  clocks  in  buildings.  By  a 
simple  and  efficient  means,  all  workmen's  check  clocks  are  con- 
trolled l)y  their  I'ulsynetic  electric  transmitter, .  thus  ensuring 
correct  and  uniform  time  throughout  the  estaljfishment.  The 
system  is  so  elastic  that  any  number  of  check  clocks  or  time  dials 
may  be  added  to  the  circuit  as  occasion  demands,  and  alarm  bells 
or  sirens  can  be  operated  autoAiatically  to  any  given  programme  or 
programmes.  In  many  instances  these  programmes  vary  with  the 
day  of  the  week,  and  also  with  the  dei)artment.  All  such  variations 
can  be  dealt  with  effectively. 

Catalogues    and    Lists.— Messrs.     Ferranti,    Ltd., 

Central  House,  Kingsway,  London,  W.C.  —  Pamphlet  Ta  1 7-1 
(10  pages),  giving  detailed  and  illustrated  instructions  for  the 
installation  nnd  maintenance  of  oil-immersed  static  transformers. 

"Z"  Electric  Lamp  Masukacturing  Co.,  LTii.,  Southfields, 
London,  S.W. — Specimens  of  jrostcards  and  billheads  that  have 
been  designed  for  the  use  of  the  trade,  and  will  be  supplied  over- 
printed with  customers'  names  and  addresses.  The  billheads  are 
in  pads  of  100. 

Westinghouse  Cooper  Hewitt  Co.,  Ltd.,  80.  York  Road, 
King's  Cross,  N.  1. — List  No.  75a  (8  pages),  dealing  with  the 
mercury  vapour  converter  for  transforming  A.C.  General  informa- 
tion, tabulate<l  data  and  prices,  and  dimensioned  diagrams,  are 
given.  A  special  series  of  rectifiers  is  now  being  manufactured  for 
the  charging  of  telephone  batteries. 

Messrs.  .1.  B.  Saunders  A:  Co..  Ltd.,  91,  York  Street.  West- 
minster, Loudon,  S.W. — Interesting  pamphlet  on  the  lulvantages  of 
overhead  mains  for  the  electric  lighting  of  small  towns.  Only 
the  first  tew  pages  contain  letterpress,  the  whole  of  the  remainder 
giviii|{  excellent  half-tone  photographic  views  showing  overheail 
electrical  distribution  work  in  Carmarthen,  Maesteg,  Sirhowy 
Valley,  Faringdon,  Woodbridge,  Wliitstable,  Braintree.  and  at  a 
number  of  military  camps. 

Trade   Announcements.— Mu.  F.  II.  Moiu.ev,  of  Star 

Buildings,  Northumlierland  Street,  Newcastle-on-TyiU",  hius  been 
appointed  representative  for  the  Newcastle  district  by  the  New 
Switchgear  Construction  Co.,  Ltd.,  for  the  sale  of  their  switchgear 
and  apparatus. 

Mr.  Frank  FiLLlNiiHAM,  late  of  Messrs.  Wright  &  Fillingham. 
electricians,  of  21.''i.  Beverley  Hoa<i.  Hull,  has  connnenced  liusiiie.ss 
on  his  own  uci'onnt  at  121,  Beverley  Uoad. 

Book  Notices. — "  Memoirs  of  the  Colluge  of  Science  ol' 

Kyoto  Imperial  University,  .lapan."  Vol.  II,  Nos.  1  and  2.  have 
come  to  hanil.  The  secoiul  number  contains  particulars  of  a 
research  by  Mr.  Usabnro  Voshida  on  the  figures  produced  on 
photographic  plates  by  electric  discharges  :  an  explanation  of  the 
mode  of  formation  of  the  fijrures  is  put  forward,  aiid  a  scries  of 
beautifully  executed  reproductions  of  spark  figures  is  given.  The 
spectra  of  metals  in  the  extreme  ultra-violet  are  the  sulijeet  of  a 
research  by  Messrs.  Tosliio  Takamine  and  Shivreharu  N'itta.  and  the 
former.'with  Mr.  Yoshiila.  also  studied  the  efi'ect  of  an  electric 
field  on  the  s))ectrnm  lines  of  hydrogen. 

■■  Logarithms  for  Beginners."  By  C.  N.  Vickworth.  Manchester: 
Emniott  A:  <.'o.  Price  Is. — This  work  is  now  in  it«  sixth  edition. 
The  principal  alteration  is  the  addition  of  a  table  of  logarithmic 
trigonometrical  functions  to  the  collection  of  tables  previously- 
included. 

"  Indicator  Handbook."  Part  II.  By  C.  N.  I'ickworth.  Man- 
chester :  Knunott  .V  Co.  Price  its.  net. --This,  the  sixth  edition, 
contains  a  new  table  of  mean-pressure  factors  for  different  con- 
ditions uf  expansion,  and  has  been  revised  in  other  res|iects. 


"  Post  Office  Electrical  Engineers'  Jovurnal.''  Vol.  X,  Part  2. 
.luly.   1917.     London  :  H.  Alabaster,  Gatehouse  4;   Kempe.     Price 

Is.  net.  - 

For  Sale.— 'I'lie  •Central   Electric  T^upply  <"o.,  Ltd.,  has 

for    disposal    one    triple  -  expansion    2, 200-1. H. P.  non  -  condensing-    ; 
marine  type  standard   Bellisa  engine,  complete,  direct  coupled  to 
one    l,tOO-K\v.,  three-phiise  alternator,    lS:c.      Full    particulars  are 
given  in  our  advertisement  pages  to-day.  « 

Fires. — A  tire  (daiiuitje  iTiOO)  occurred  last  week  in  the 
electric  geneniting  .station  of  Messrs.  Samuel  Heap  &  Son,  Ltd., 
Spotland  Bridge  Mill,  Rochdale.  The  cause  was  the  tipping  o£  hot 
Hue  dirt  against  the  door  of  the  building. 

A  fire  occurred  last  week  at  the  premises  of  Messrs.  Gillbtt, 
electrical  engineers.  Great  Market,  Newcastle. 

The  fire  which  occurred  at  the  works  of  Messrs.  I).  H.  Bonnella 
AND  Son,  Ltd.,  Moi-timer  Street,  W.,  last  Friday,  was  confined  to  a 
portion  of  one  floor.  The  general  operations  of  the  factory  are  not 
in  any  way  interfered  with. 

Holidays. — The  works  of  the  Tyler  Ai'paratus  Co., 

Ltd.,  Banister  Road,  North  Kensington,  W.  10,  will  be  closed  for 
the  holidays  from  August  l^rd  to  ISth. 

The  works  and  offices  of  the  General  Electric  Co.,  Ltd., 
Witton,  will  be  closed  from  the  evening  of  Friday,  August  3rd, 
until  the  morning  of  Monday,  August  13th. 

The  British  Westinghouse  Co:  announce  that,  though  their 
works  at  Traft'ord  Park  will  be  closed  from  to-day  until  August  7th 
for  overhauling  and  repairing  the  plant,  special  arrangements 
have  been  made  in  the  Receiving  Department  to  accept  materials, 
and  also  for  the  despatch  of  completed  apparatus,  during  that  period. 

Dissolutions  and  Liquidations.— Kortin(i  Bros.,  Ltd. 

— Meeting  of  creditors  August  7th,  at  2,  Coleman  Street,  E-C. 
Liquidator,  Mr.  A.  G.  Parker.  Cheques  for  the  full  amount  due  to 
all  creditors  will  be  dispatched  prior  to  the  meeting  date. 

Plutte,  Scheele  A;  Co.,  Ltd. — The  Controller,  Mr.  G.  W. 
Roberts,  ISH,  Wool  Exchange,  E.C.,  has  applied  for  his  release. 

Steel's  Electric  and  Engineering  Co.,  Ltd.,  Poplar. — 
First  meeting  of  creditors  and  contributories  August  2nd,  at  Carey 
Street,  W.C.  ' 

Wright  &  Fillingham,  electricians  and  plumbers,  215,  Beverley 
Road,  Hull. — Messrs.  J.  Wright  &  F.  Fillingham  have  dissolved 
partnership.  Messrs.  Walker  A:  Col  beck,  9,  Parliament  Street, 
Hull,  will  attend  to  debts,  ttc. 


LIGHTING  AND  POWER  NOTES. 


Ashton-under-Lyne. — Tlie  electricity  undertaking,  which 

of  late  years  has  made  substantial  contributions  to  the  rates,  will 
require  the  provision  of  about  C3,.'>00  this  year. 

Australia. — -The  Chief  Commissioner  for  Railways   liasi 
informed  the  Newcastle  (N.S.W.)  Municipal  Council  that  he  is  pre- 
pared to  supply  electricity  for  power  and  other  purposes.     It  is  ' 
8tate<l  the  arrangement  will  obviate  the  necessity  for  extending  the 
municipal  plant. — Sijdneii  Dallii  Teleiirujih. 

Bath. — At  the  last  meeting  of  the  Council  the  electrical 
engineer  submitted  the  tenders  for  an  Underfeed  stoker  to  be  fitted 
to  a  marine  boiler,  and  a  transporter  for  the  conveyance  of  coal 
to  the  stoker.  He  estimated  that  JCl.OOO  per  annum  would  be 
saved  by  this  installation,  and  the  Council  decided  to  ex))end  up  to 
-t  1 ,200  "on  the  plant. 

Brighton. — Prick     Revision. — The    Electricity    Coin- 

niittet!  has  decided  that  the  charge  for  electricity  suppled  to  all 
classes  of  consumers  other  than  power-users  within  the  i)orough  be 
increased  by  10  jier  cent.  ;  that  the  Hat  rate  of  (>Jd.  per  unit  for 
electricity  supplie<l  outside  the  borough  be  increased  by  10  per 
cent.  ;  that  a  meter  charge  of  2s.  6d.  per  ([uartc^r,  payable  in 
advance,  be  miule  for  each  prepayment  meter  installed  ;  that  the 
charge  for  electricity  supplieil  to  the  (."orporation  tramways  lie 
increiused  from  I  Id.  to  ITid.  per  unit;  that,  except  in  the  case  of 
special  (tontrac.t.s,  the  power  rates  be  increased  by  10  pel-  cent, 
tile  increased  charges  to  take  effect  at  the  expiration  of  the  current 
(|narter.  No  alteration  is  to  be  ma>le  in  the  charge  for  bulk  supply 
to  the  p.arisli  of  Aldrington,  and  tbt-  charge  for  .street  lighting  is 
to  remain  as  at  presimt. 

China. ~  ^A  large  cotton  s|iinniiig  mill  is  now  in  course  of 

end  inn  at  Wuchang  for  a  Chinese  syndicate.  The  machinery  for 
the  si)inning  mill,  which  will  be  e(|uipped  with  40,000  spindles,  is 
to  be  of  the  latest  pattern,  and  is  to  be  electrically  driven,  power 
U'ing  iilitained  from  thr  Wuchang  Electric  Light  Co.  It  was  found 
to  lie  ini)«issibli'.  niidiT  presedt  circumstances,  to  obtain  the  motors 
from  Enrfand,  and  tin-  order  has  accordingly  been  placed  with  the 
Westinghouse  Co.,  of  America.  In  luldition  to  the  spinning  mill,  it 
is  also  proposed  to  install  later  a  weaving  shed  with  .'JOO  looms. — 
httVuiu  Tf.rtilr  Jolii'nal, 

'Hw  Foochow  Electric  Light  Co.  has  increased  the  capacity  of  its 
jilant  from  .'110  to  l..'>0O  KW.,  in  order  to  meet  increasing  demands. 
The  necessary  nuiehinery  has  Ik'CU  imrchasetl  fn)m  the  United 
.Stales,  delivery  from  England  being  impossible.  This  year  the 
com])any  earned  10  )>er  cent,  on  its  capital,  and  paid  a  dividend  of 
i;ij  |M'r  cent.  Other  small  electric  light  companies  arp  being 
formeil  with  light  .lapancse  plant  at  (^huanchou  and  Sien-yu. 

Electric  lighting  has  rect-ntly  l>een  adoptivl  in  the  town  ol 
Mengtsz,  Southern  China. 
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Continental.— 'Spain.— A   oonct'ssion  Imw  recently  l)eeii 

granted  tor  the  establishment  of  a  plant  to  utilise  the  water  power 
of  the  River  Sejciiia,  near  lUeo  (Province  of  Miircia),  in  the 
generation  of  electrical  eneruy  for  induntrial  purposes.. 

Darwen. — I^'oi'  tlie  yeur  ended  Mun'li  ;il.^t  last,  there  wus 
an  adverse  halauce  ajfaiiist  the  electricity  department  of  i;2,()lU. 

Farnham. — 'I'lie  H.  of    'J\   lias  extended    the    Kavnhani 

Electric  Li^fhtinR  (Extension)  Order,  1".II4,  by  12  mouth.s. 

Great    Harwood. — I'kovisionai,   ())ii)eii. — The  U.D.C. 

has  decideii  to  make  application  to  tho  B.  of  T.  for  a  renewal  of 
the  Electric  Lisfhtinf;  Order. 

Halifax. — New     Pi-ant. — -A    ('.,00(I-k\v.    tnrl)ine    set, 

costintf  some  £2ti,UU0,  was  otticially  starteil  la-it  week  by  La*iy  _ 
Rhondda.  Subsequently  the  guests  were  entertained  at  BankfieUl, 
where  Mr.  James  Parker,  M.P.,  conjiratulated  the  Electricity  Com- 
mittee on  its  work,  and  Mr.  Clem.  Edwards,  M.P..  referred  to  the 
tfreat  industrial  developments  of  the  future,  which  would  neces- 
sitate the  extended  supply  of  electricity. 

At  a  special  meeting  of  the  T.C.  on  Tuesday,  last  week,  it  wa.s 
decided  to  secure  213  acres  of  land  at  Copley,  as  a  irassible  site  for 
a  new  station,  at  ,C3,G00,  and  that  expert  advice  should  be  obtained 
on  the  question  of  building  the  station  there.  Aid.  Spencer  (a 
member  of  the  B.  of  T.  Committee  on  Electricity  Supply)  pointed 
out  the  impossibility  of  extending  on  the  present  site,  and  stated 
that  the  new  station  would  not  be  built  in  any  case  until  the  pro- 
posals of  the  (rovernment  Committee  were  made  known. 

The  Corporation  has  appointed  Sir  .John  Snell  to  advise  as  to 
the  most  suitable  site  for  electricity  works. 

Huddersfield. — Provisional  Orders. — The  Corporation 

has  notified  the  Kirkheatou,  Marsden,  Meltham,  Kirkburton.  and 
Lepton  U.D.C.'s  of  the  intention  of  the  Corporation  to  apply,  in 
December  next,  for  Provisional  Orders  authorising  the  supply  of 
electricity  in  those  districts. 

India. — Cauvehv  Power  Scheme. — The  fifth  installa- 
tion of  4,000  H.P.  of  the  Cauvery  power  scheme  at  Sivasamudrum 
Falls  will  be  completed  in  September  next.  It  will  be  by  far  the 
biggest  unit  hitherto  provided  in  Mysore.  Only  a  portion  of  a 
generator,  quite  the  last  piece  of  machinery  received  in  these  days 
of  restricted  freightage,  says  Indian  Engineei-inif,  has  just  been 
delivered  at  the  works.  It  weighs  13.J  tons,  and  was  taken  along 
from  the  railhead  at  Maddur  station,  inch  by  inch,  on  a  12-ton 
lorry  drawn  by  22  pairs  of  bullocks.  The  turbine  is  the  biggest 
ever  shipi)ed  East. 

Kirl(caldy.  —  Year's  Working.  —  The  report'  of  the 
working  of  the  Corporation  electricity  undertaking  for  the 
year  ended  May  liith.  1917,  shows  a  total  income  of  £15,321, 
working  expenses,  amounting  to  £10,609.  and  the  gross  profit, 
plus  £57  income-tax  retained,  amounted  to  £4,768.  After  deduct- 
ing interest  on  capital,  £2,.557,  sinking  fund,  £2,339,  and  other 
charges.  £5.5,  totalling  £4.951,  there  is  a  debit  balance  of  £183. 
The  total  number  of  units  sold  was  2.314,591  ;  675.179  units  were 
supplied  to  the  tramways,  230,513  units  for  lighting,  and  1.408,899 
for  power.  The  total  works  cost  per  unit  sold  was  l()96d.,  and 
the  average  price  obtained  per  unit  sold  r586d.  ;  the  quantity  of 
coal  consumed  per  unit  sold  was  942  lb.,  against  10"13  lb.,  the  cost 
being  ■565d.,  against  628  in  1916.  The  maximum  load  recorded 
was  1.034  KW.,  as  against  950  Kw.  in  the  previous  year  ;  the  load 
factor  was  25'5  per  cent.,  as  against  233  per  cent.  The  total 
capital  expenditure  was  £81,316,  and  sinking  fund  repayments, 
£24,426. 

Liverpool. — Wages. — The  City  Council  has  formulated 
a  new  war  bonus  scale  for  its  employes,  ranging  from  3s.  a  week 
to  12s.  for  men  and  7s.  6d.  for  women,  and  including  all  wages  up 
to  £4  a  week.  Over  £4  and  up  to  .£400  a  year  the  scale  is 
15  per  cent. 

London.^PoPLAR. — The  Electricity  Committee  recom- 
mends that  the  charges  for  electricity  for  lighting  be  increaseil  by 
10  per  cent,  as  from  October  1st  next.  The  Committee  reports 
that  the  net  profits  of  the  electricity  undertaking  for  the  year 
ended  March  31st  last  were  £12,011.  of  which  .£7.702  was  avail- 
able for  distribution.  £3,059  was  recommended  for  the  relief  of 
rates,  £  1.418  for  bonus  to  staff,  and  £3,224  for  reduction  of  assets. 

The  City  Corporation  proposes  to  agree  to  the  City  of  London 
Electric  Light  Co.  increasing  its  rates  for  public  lighting  by  1 5  per 
cent,  until  a  year  after  the  war. 

Londonderry. — Mr.  .J.  Christie,  engineer  and  managei'  of 
the  Brighton  Corporation  electricity  undertaking,  has  been  invite<i 
Tjy  the  authorities  to  collaborate  with  the  resident  city  engineer  in 
carrying  out  the  extension  of  the  electricity  installation  in  the 
shipyard. — iJaitij  Teleijruph. 

Mansfield. — Year's  Working. — The  annual  report  of 

the  Electricity  Committee  for  the  year  ended  March  3 1st  shows  a 
gross  profit  of  .€7,121,  as  compared  with  £7,934  in  1916.  and, 
after  payment  of  interest  on  loans  (£3,133),  contributions  to 
sinking  fund  (£2,366),  a  net  profit  remains  of  £1,664,  as  against 
.£2,718.  Coal  has  cost  about  .£1,140  more  and  taxes  £200  more 
than  in  the  previous  year,  but  the  expenditure  on  mains  and  ser- 
vices has  been  £2,160  less.  An  item  of  £489.  balance  of  income- 
tax,  stands  over,  there  being  a  question  as  to  liability  of  payment. 
The  Committee  has  decided  to  pay  over  the  sum  of  .£500  to  the 
general  district  rate,  and  to  appropriate  the  balance  of  £1,087  to 
the  reserve  fund. 

Mytholmroyd. — E.L.  I'roposals. — Having  lieen  informed 
by  the  Electrical  Distribution  of  Yorkshire,  Ltd.,  that  it  is  about 


to  make  application  for  lighting  pmvers  within  the  district,  the 
If.D.C.  ha.s  ilecided  to  notify  the  company  that  Mytholmroyd  does 
not  consent  to  the  pi'oposed  prov.  order. 

Newcastle  (Co.   Down). — The    Urban   Council    has  now 

accepted  the  tender  of  tho  Irish  Towns  Lighting  Co..  Belfast, 
for  the  lighting  of  the  town  by  electricity  for  tile  ensuing  tlirei- 
years,  at  £230  per  annum. 

Norwich. —  Year's  Woukin(!. — The  reimrt  of  the  lOlcc- 

tricity  (Amimittee  for  the  year  endeil  March  31st  last,  shows  gross 
receipts  amounting  to  £57,487,  working  exi>enses  amounting 
to  £39,293,  and  after  meeting  financial  charges,  A:c.,  the  sum 
of  £7, oil  was  carried  to  appropriation,  as  comjtared  with 
£4,503  in  the  previous  year.  From  the  .appropriation  account 
£271  was  paid  for  sub-station  premises,  £2,283  carried  to  depre- 
ciation, and  the  balance  carried  forward.  The  outi)ut  advanctnl  by 
more  than  l.J  million  units  to  a  total  of  91  million  units  in  the 
year.  It  was  decided  to  reduce  the  charge  for  public  lighting  to 
one-third  (a  saving  of  £1,100  per  annum),  which,  with  the  extra 
cost  of  labour,  represented  the  proceeds  of  the  extra  5  per  cent, 
added  to  current  charges.  It  was  also  decided  to  obtain  a  3 {-ton 
electric  wagon  from  Messrs.  Kansomes,  Sims,  &  .lefferies. 

Nuneaton, — The   fcllectricity  Coniniitte(!   has   considered 

the  question  of  a  site  for  a  new  generating  station,  and  has  recom- 
mended the  Council  to  purchase  about  3i  acres  adjoining  the 
Corporation  pumping  station,  at  a  cost  of  .£1,200. 

Rotherham. — The  Sheftield  Corporation  has  given  notice 

to  the  R.D.C.  of  its  intention  to  apply  to  the  B.  of  T.  for  an  Order 
for  the  distribution  of  electricity  within  the  Council's  area. 

Rochdale. — New    Plant. — The  Corjxiration  Electricity 

Committee  recommends  the  installation  of  three  new  mechanical 
stokers  of  the  Babcock  type  at  the  generating  station,  at  a  cost  of 
about  £6,000.  The  L.G.B.  has  .approved  a  loan  of  over  £20,000  for 
extensions  to  the  buildings  and  plant,  and  some  of  this  work  is 
already  being  carried  out. 

Sutton    (Surrey). — The    South    Metropolitan    Electric 

Tramways  and  Lighting  Co.  has  informed  consumers  that  the 
minimum  charge  of  13s.  4d.  per  quarter,  hitherto  not  enforced,  has 
been  put  into  operation. 

Tunbridge  Wells. — Year's  Working. — The  working  of 

the  electricity  undertaking  for  the  year  ended  March,  1917,  resulted 
in  a  total  revenue  of  £15,205,  working  costs  amounting  to  £8,547, 
and  a  gross  profit  of  .£6,659,  as  against  £7,214  for  the  previous 
year.  Interest  and  repayment  of  capital  dropped  from  £6,615  to 
£6,112,  leaving  a  net  surplus  of  £545  against  £598.  The  output 
in  units  .sold  increased  from  1,095,874  to  1,188,478;  power  and 
heating  accounted  for  612,073  units,  as  against  464,690,  and  the 
lighting  units  were  576,405,  ^  as  against  631,184.  There  were 
317  KW.  connected  during  the  year,  bringing  the  total  connections 
to  the  mains  up  to  4,1  (if  KW.  Some  238  tons  less  coal  were  burnt 
and  173,464  extra  units  generated.  The  coal  used  per  unit  gene- 
rated dropped  from  6'1  to  5'1  lb.,  the  coal  cost  jwr  unit  sold  was 
reduced  from  ■96d.  to  ■89d.,  and  these  results  were  obtaineil  with- 
out any  increase  on  the  pre-war  charges. 

West  Bromwich. — Year's  Working.  — ■  The  annual 
report  of  the  Corporation's  electricity  undertaking  shows  that  the 
receipts  were  £32,047,  compared  with  £24,173  in  the  previous 
year.  The  expenditure  on  trading  account  was  £29,458,  an 
increase  of  .£8,403,  and  the  gross  profit  was  £2,589,  a  decrease  of 
£528.  Loan  charges  amounted  to  .C  7,285,  and  there  was  a  net  loss 
of  £4,696.  The  balance  remaining  in  the  reserve  fund  was  £2,162. 
The  scale  of  charges  had  been  advanced  during  part  of  the  year, 
but  these,  it  was  .stated,  had  not  been  sufficient  to  meet  the  ailditional 
cost  of  manufacture  caused  by  the  constant  advance  in  the  price 
of  coal,  wages,  repair's,  and  maintenance.  The  Committee  recom- 
mended further  increases  in  the  price  of  electricity  for  lighting 
and  motive  power  purposes  as  well. 

West  Ham. — Year's  Working. — The  total    income  of 

the  electricity  undertaking  for  the  year  ^nded  March  3 1st  last 
was  £157,148,  as  compared  with  £143,611  in  the  previous  12 
months.  The  total  expenditure  on  revenue  account  amounted  to 
£140,037,  as  .against  £120,066  in  the  previous  12  months. 
Including  repayment  of  loans,  contributions  to  sinking  fund,  and 
interest,  there  was  a  net  deficiency  of  £35,424.  The  borough 
treasurer  says  it  is  important  to  consider  whether  the  revised 
charges  still  to  be  put  into  operation  are  adequate  to  meet  the  case. 
especially  when  it  is  borne  in  mind  that  the  major  portion  of  the 
supply  is  for  power  for  private  trading,  and  that  substantial 
deficits  are  being  charged  against  the  rates — the  deficit  for  this 
year  alone,  after  deducting  allowances  to  men  on  active  service 
(£4,612),  representing  a  rate  of  about  6d.  in  the  £.  The  Com- 
mittee is'  further  reminded  that  there  is  no  reserve  or  renewal 
fund  to  meet  any  further  demands  for  replacements  of  any 
portion  of  the  assets  recjuiied  before  the  expiration  of  the  loan 
periods. 

Willesden. — There  was  a  surplus  of  £1,(;U    on  the  net 

r^enue  account  of  the  electricity  undertaking  for  the  year  ended 
March  31st,  1917.  The  electrical  engineer  has  been  instructed  by 
his  Committee  to  point  out  to  the  Government  Departments  con- 
cerned conflicting  instructions  issued  by  them.  It  appears  that 
the  Priority  Branch  of  the  Ministry  of  Munitions,  on  .luly  5th, 
1917.  prohibited  the  installation  of  any  new  plant  without  a 
permit,  whereas  a  letter  from  the  Coal  Controller  urged  the 
installation  of  electric  heating  and  cooking  apparatus  to  effect 
economy  in  the  consumption  of  coal, 
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TRAMWAY   and   RAILWAY   NOTES. 


Australia. — Tin-    employes    of    tlir  Western    Australifiii 

Govermneiit  Tnuftways  are  dissatisfied  with  the  result  of  the 
recent  arbitration  award.  Tlie  Court  ga.ve  an  increase  of  wajjes 
which  they  expected  to  be  retrospective  to  December  I'Jth.  I'.IKI. 
The  Railway  Commissioners  have  declined  to  accept  this  date,  and 
have  applied  to  the  Court  for  an  interpretation  of  the  retrospective 
clause. — Sifdneij  IJiiili/  Teleijviiph. 

Bradford. — At  a  meefcins  of  the  Traiiiways  Committee  it 

was  reported  tliatJ  all  claims  arisinif  out  of  tlie  tramway  accident  at 
Wyke.  last  January,  had  now  been  settled,  the  total  cost  amountinfr 
to  1 2,377. 

Continental. — Russia. — It    is    stated    in    the    Xoroi/c 

\'rfHii/(i  tliat  tlie  Minister  of  Ways  of  Communication  has  instructed 
the  enjjineer,  G.  E.  Graphto,  to  report  bn  the  possibility  of  intro- 
ducinjj  electric  traction  in  some  sections  of  the  Russian  railway 
system,  to  take  the  place  of  steam.  This  is  no  doubt  due  to  the 
present  lack  of  fuel  and  the  prospective  scarcity  of  it  in  some  parts 
of  Russia,  even  after  the  war. 

POKTUGAL. — In  the  course  of   recent  labour  troubles  at  Lisbon, 
the  tramway  service  has  been  completely  stopped. 

Darwen.— There  wtis  a  deticieneyof  ,t'i,HO(i  on  the  tram- 
ways undertakint;-  for  the  year  ended  March  .'Ust  last. 

Huddersfield; — Tlie   manag-er   haviiiff   reported    on    the 

advisability  of  doublini;-  the  track  on  the  Bradley  section,  the 
Tramways  Committee  has  decided  that  ap|>lication  be  made  for 
authority  to  purchase  the  necessary  materials. 

Kirkcaldy. — Year's  Working. — The  annual    report  of 

the  Corporation  tramways  department  for  the  year  ended  May  l.'Jth, 
1917.  shows  a  total  income  of  eiS.SKi,  workintr  expenses  amount- 
in),'  to  i;  12,707,'  and  a  fjross  profit  of  C(i,10!t  ;  after  deducting;- 
interest,  sinkinfr  fund,  and  other  charges,  amounting-  to  i:  .'),(j!lli, 
there  remains  a  credit  balance  of  i:4is.  The  passen^rers  carried 
amounted  to  5,272,21)2, a  reiluctiou  of  IHO,iH(;,  Ordinary  halfpenny 
fares  were  abolished  in  September,  1910,  and  the  traffic  receipts 
have  increased  by  C  1  ,H77  over  the  previous  year.  The  average  traffic 
receipts  per  car-mile  were  10'1.52d.,  and  operating  costs  7'Old.  per 
car-mile. 

Leeds. — Women   Inspectors. — The  proposed    appoifit- 

ment  of  female  tramway  inspectors  is  understood  to  be  not  favour- 
ably received  amongst  a  large  section  of  the  employes,  and  women 
conductors  are  amongst  the  strongest  opponents  of  the  idea.  The 
workers  concerned  object  that  these  jobs  should  be  given  to  men 
with  long  experience  in  the  service,  and  to  men  who  have  come  to 
the  tramways  from  the  Army,  The  employes  have  taken  the  matter 
to  their  Union,  of  which  most  of  the  women  conductors  are 
now  members,  and  the  Union  has  put  its  views  before  the 
Tramways  Committee. 

Londonderry. —  Proposkd    Electric    Cars. — At    the 

meeting  of  the  Corporation,  on  Monday  last,  a  resolution  was  passed 
in  favour  of  obtaining  ^powers  to  run  electric  railless  trolley 
vehicles,  or,  in  the  alternative,  motor-'buses  or  electric  cars.  The 
general  opinion  was  th  it  the  city  should  have  a  more  up-to-date 
means  of  street  locomotion, 

Manchester. — Wacics   Award. — The   Commissioners  of 

the  Committee  on  Production  who  inquired  into  the  application 
of  the  employes  of  the  Corporation  for  an  increase  in  the  war 
bonus  of  23,  (id,  awarded  theni  on  June  1  Ith  last,  have  decided  that 
the  workpeople  have  not  made  out  any  c;ise  for  sucli  advance.  The 
text  of  the  award  is  as  foilows  :  -"The  Committee  on  Production 
on  July  IGth  heard  representatives  of  the  Manchester  Corporation 
and  the  Manchester  Corporation  tramway  workers,  and  gave  the 
fullest  opportunity  to  enable  the  employes  to  give  particuhirs  of 
any  difficulties  relating  to  the  advance  given  under  the  finding  of 
June  1  Ith,  and  of  any  special  conditions  that  may  operate  in  Man- 
chester, and  having  heard  the  representatives  of  the  Corporation  in 
reply,  the  Committee's  decision  is  that  the  case  presented  to  them 
differed  in  no  material  particular  from  that  put  forward  for  hear- 
ing on  .lune  .sth.  and  offered  no  reason  for  a  departure  from  the 
award  of  June  1  fth,  "  When  the  MInisterof  Labourintervened  in  the 
Manchester  tramway  dispute  on  Jtdy  C.th  the  employes  at  a  mass 
meeting  decided  to  abide  loyally  by  the  decision  wliich  wiiulil  lie 
reached  as  the  result  of  his  intervention, 

Salvador. — H.M.  Consul  reports  that  a   British  subject 

has  secureil  a  concession  to  operate  electric  street  cars,  for  a  terra 
of  7.5  years,  in  San  Salvador  and  its  suburbs.  The  track  is  to  be 
of  the  groove  type,  and  the  length  of  the  proposed  lines,  which 
will  replace  the  existing  mule  tramway  lines,  will  be  in  km, 
(about  1 1  miles;.  The  concessionaire  has  the  right  to  increa.se  the 
track  to  50  km.  (about  HI  miles)  later.  The  State  will  subsiilise 
the  new  lines,      /luiinl  of  Trade  Jinirnal. 

South  Africa. — The  revenue  of  the  .lohainieslturf; 
municipal  tramways  for  the  year  ended  March  last  was  £:tr>,0(i() 
and  the  profit  £ti,H,'.I.  The  average  working  profit  per  car-mile 
was  10'2ld,,  compared  with  only  7'25d,  in  the  previous  year. 

Southend-on-Sea, — The  Tramways  Connnittee  hits  con- 
sidered  the  ([nestion  of  providing  and  fixing  a  safety  device   for 
arresting  the  fall  of  trolley  booms  whicli   may  leave  the  overhead 
equipment,  and  has   instructed  the  electrical  engineer  to  provide 
his  safety  device  upon    feach    of    the   cars,  at  an  estimated  cost 


of  &'i  los.  each.  The  electrical  engineer  is  to  report  as  to  the 
practicability  of  running  a  service  of  tkrough  cars  from  Leigh  to 
Southcliurch  and  to  the  Beach. 

Tynemouth. — ^  Proposed    Tramway    Development. — 

The  T.C.  is  considering  a  scheme  for  the  development  of  that 
portion  of  the  Tynemouth  and  District  Electric  Tramway  Co.'s 
undertaking  which  lies  in  the  borough,  and  which,  in  March,  1920, 
it  will  have  the  option  of  purchasing.  The  present  line  runs  from 
the  New  Quay,  North  Shields,  to  the  end  of  the  Grand  Parade, 
Tynemouth.  A  Sub-Committee,  specially  appointed,  considered 
the  matter,  and  recommended  that  a  scheme  be  provided  for  a 
service  to  connect  the  several  residential  areas  with  the  railway 
station,  the  shopping  district,  public  institutions,  places  of  worship 
and  entertainment,  works,  the  ferries,  and  the  coast ;  to  link-u]) 
the  borough  with  Newcastle  and  the  interlying  districts  ;  an<l  to 
facilitate  the  development  of  unbuilt  areas  which  are  not  now  easy 
of  access.  The  present  narrow-gauge  system  is  condemned  as 
unsatisfactory,  and  it  was  held  thiit  the  gauge  should  be  the  same 
as  the  Tyneside  Co.'s  system  to  facilitate  through  services.  The 
scheme  also  outlined  five  different  routes.  The  subject  is  at 
present  before  the  Trade  and  Commerce  Committee. 

U.S.A. — A  recent  issue  of  tlie  UaUirdij  (Itizftle,  discussing 

the  operating  results  of  the  electrified  Elkhorn  division  of  the 
Norfolk  and  Western  Railroad,  says  the  system  is  a  single-pha,se 
ll.OOO-volt,  25-cycle  distribution  to  the  trolley,  the  locomotives 
being  equipped  with  phase  converters  and  step-down  transformers, 
which  convert  the  single-phase  to  three-phase  energy  for  use  in 
induction  type  motors.  Electric  operation,  resulted  in  increasing 
the  speed  from  7  to  14  M,P,H,,  the  traffic  being  mineral.  The 
loco. -mileage  increased  from  an  average  of  GO  under  steam  to  100 
with  electric  locomotives,  per  day  ;  practically,  the  latter  can  run 
24  hours  per  day.  As  a  result,  the  number  of  locomotives  dealt 
with  at  Bluefield  has  been  reduced  from  17  steam  to  5  electric,  and 
banking  engines  from  7  steam  to  2  electric.  The  number  of  steam 
locomotives  required  to  deal  with  the  maximum  day's  traffic  was 
4S,  but  the  heaviest  day  with  electric  working  was  handled  by  9 
locomotives.  Under  electric  working  an  increase  of  2.5  per  cent,  in 
loaded  cars  going  east,  occurred  over  steam  working  in  1914  ;  but 
a  decrease  of  4S  per  cent,  in  engine-hours  occurred,  despite  this. 
The  electric  locomotives  have  not  only  increased  the  capacity  of 
the  line  by  100  per  cent.,  with  a  considerable  reduction  in  operating 
costs,  but  are  likewise  paying  a  return  on  the  net  cost  of  the 
installation. 

West    Ham. — Year's  Workinc. — The   income   of   the 

tramway  undertaking  for  the  year  ended  March  iilst  last  amounted 
to  £1110,142.  as  against  :tH;4, 110  in  the  previous  12  months.  The 
expenditure  came  to  1 1 49,989,  as  against  *;i24,92(i  in  the  12  months 
ended  March  lilst,  1916.  Deducting  interest,  repayments  of  loans, 
renewals  to  permanent  way,^:c,,and  i;lll,07ii,  allowances  to  men  on 
active  service,  the  deficit  for  the  year  was  .C41,197,  as  against  a 
deficit  last  year  of  .-ti  10,402.  The  borough  treasurer,  in  submitting 
the  above  figures,  suggests  that  immediate  consideration  should  be 
given  to  the  question  whether  the  present  basis  of  charge  for  traffic 
revenue  is  sufficient.  He  points  out  that  after  taking  in  the 
deficiency  for  this  year,  the  total  either  charged  or  chargeable  to 
rates  amounted  to  £71,020,  in  addition  to  which  tliere  was  a  short 
p  vyment  in  respect  of  rates  during  the  period  from  the  commence- 
ment to  1909,  when  the  undertaking  was  not  fully  rated. 

Wolverhampton. — Waoes  Arbitration. — ^^The  award  of 

the  Chief  Industrial  Commissioner,  in  the  differences  between  the 
Corporation  and  its  employes  on  the  tramways,  is  an  advance  in 
wages  of  5s.  per  week  to  workers  of  the  age  of  IS  and  upwards, 
and  2s,  Od,  per  week  under  that  age,  to  take  effect  as  from  April 
1st,  Time  and-a-quarter  is  to  be  paid  to  members  of  the  traffic 
staff  in  respect  of  all  hours  worked  on  week  days  in  excess  of  10, 
and  time  and-a-half  paid  for  Sundays  ii)  respect  of  Sunday  excur- 
sion and  other  special  cars  run  outside  and  be.vond  the  ordinary 
Sunday  working  hours.  The  case  of  cleaners  and  other  night 
workers  is  left  for  the  consideration  of  the  Corporation. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Brave  Wireless  Operator. — The  ivear-.Vdmiral  Com- 
manding the  British  Naval  Forces  in  the  .Vdriatic  has  forwarded 
to  the  Admiralty  the  wireless  telegraph  logs  of  H.M,  trawler 
Flail Hilii,  as  an  exhibit  for  the  National  War  Museum,  This  log 
was  found  in  a  damaged  condition  in  the  wireless  operating  cabin 
of  H,M.  drifter  Finn  ml  n  after  an  attack  on  the  drifter  line  by  three 
Austrian  cruisers  in  the  Adriatic  on  May  15th  last.  The  wireless 
operator,  Douglas  Morris  Harris,  R,N.V, It,,  continued  to  send  ami 
receive  messages,  although  the  drifter  was  being  riddled  by  shells, 
until  he  was  killed  by  a  piece  of 'shrapnel  whilst  writing  in  the  , 
log,  Hefore  joining  the  Navy,  Harris  was  engaged  on  the  clerical 
staff  o£  the  Wolverham))ton  Corporation  Electricity  Department 
for  a  period  of  nearly  three  years, 

Halifax. — At   Halifa.x    .Iiivenile   Court,    last    week,  five 
boys  were  fined  K  1  each  for  throwing  stones  at  telegraph  insulators.  • 
The  Magistrate  intinuvted  that  future  offenders  in  this  way  would 
receive  more  severe  punishment. 
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Secret  Wireless  in  Norway.— The  police  have  iliscovered 

two  secret  wireless  stations  in  Norway.  One  was  at  Hausfesund.  in 
a  bower  in  a  small  forest,  and  the  other  on  an  island  at  Arendal. — 
Daily  Telegraph. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Australia. — Syii.vkv. — Au^'iist  l'l'ikI.     N.S.W.  Govfrn- 

ment  Railways  and  Tramways.  Thirty-six  induction  motors 
CSpecitication  No.  48S").  September  I'.lth.— One  22r>-H.P.  synehro- 
noua  motor  (.Specification  No.  4.S10.  Particulars  from  Electrical 
Enpiueer's  Ollice,  lU.  Hunter  Street,  Sydney. 

Melbouunk.— October  10th.  Department  of  the  Navy.  Pumpin-f 
plant  and  equipment  for  the  t'onunonwealth  Naval  Dockyard. 
Cockatoo  Island.  Sydney.  Spncificatiiww  from  the  Director  of 
N'avy  Contracts,  Jlelliourne. 

Blackburn. — Ausjust  4tb.      SU-aiu  coal   for    \-l  moiiths 

for  the  Kleijtricity  Department.  Mr.  P.  P.  Wheelwritrht,  Enjrineer 
and  Slanasfer. 

Ilford. — Inly  31st.  Electricity  Departiiu'iit.  Two  rotary 
or  motor  converters,  4,400  yards  e.h.t.  cable,  :i,(;oO  yards  stoneware 
conduit.     See  "Official  Notices"  July  20th. 

Keighley. — Auirust  3rd.  liMiOO  tons  best  slack  and 
small  slack  coal  for  Electricity  Department.  Six-monthly  and 
twelve-monthly  perioil.     Mr.  H.  Webber,  Boro'  Electrical  Engineer. 

Warrington. — Aujjust  14th.     T.'iOO  tons  of   slack  coal 

for  the  Electricity  and  Tramways  Committee  durinjr  six  months 
from  September  lUth.  lltlT.  and  alternatively  f^n-  part  or  whole  of 
l.'i.OUO  tons  of  sUvck  durinff  12  months.  Mr.  F.  V.  L.  Mathias, 
Boroug^h  Electrical  and  Tramways  Engineer.   Howley,  Warrinjrton 


CLOSED. 

Australia. — ilELBOtRNK. — Electricity  Supply  (Vmiuiittee. 

Ai-cepted  tenders  : — 

H99,000  carbons,  £2,B29.— Beacon  Carbons,  Ltd. 
'iliO  east-iron  boxes,  £508. — Cleveland  Engineering  Co. 
ISO  contact  suspension  gears,  i*337. — Lawrence  &  Hanson  Elecl.  Co.,  Ltd. 
10,000  metal-filament  lamps,  i"(567.— Aust.  General  Electric  Co. 
1,700  gas-fitted  metal -filament  lamps,  £1,206. — Aust.  General  Electric  Co. 
Meters.— Group  -A.  ioOO,  ditto  B,  ±'67,  ditto  D,  .f  90  :  British  Westinghouse 
Manufacturing  Co.    Group  C,  £1,228  ;  Reason  Manufacturing  Co. 

—  Teiidffs. 

Government    Contracts. — I^ist  of  new  contracts  placed 

lUirinif  June.   1917  : — 

War  Office. 

X-rav  apparatus  and  accessories. — P.  R.  Butt  A  Co.,  Ltd. :  Cavendish 
Electrical  Co.,  Ltd. ;  H.  W.  Cox  &  Co..  Ltd. :  A.  E.  Dean  ;  Edison  Swan 
Electric  Co.,  Ltd. ;  Everett,  Edgcurabe  &  Co.,  Ltd. ;  Medical  Supply 
Association  ;  Watson  &  Sons  lElectro-Medical),  Ltd. ;  White  Electrical 
Instrument  Co. 

Electric  bells. — Cox-Walkers,  Ltd. ;  Peel-Conner  Telephone  Works,  Ltd. 

Bridge  meggers. — Evershed  &  Vignoles,  Ltd. 

Cells  (electric). — Siemens  Bros.  &  Co.,  Ltd. 

Insulator  cups. — T.  De  la  Rue  &  Co.,  Ltd. :  Litholite.  Ltd. 

Electric  light  fittings  "and  accessories.— Edison  Swan  Electric  Co.,  Ltd.  ; 
Gener^  Accessories  Co.,  Ltd. :  Generil  Electric  Co.,  Ltd. ;  J.  Sax  and 
Co.,  Ltd. 

Galvanometers.— R.  W.  Paul. 

Copper  wire. — Callender's  Cable  &  Construction  Co.,  Ltd. 

Electric  wire.— British  Insulated  &  Helsby  Cables,  Ltd. ;  Callender's  Cable 
and  Construction  Co.,  Ltd.;  Connolly  Bros.,  Ltd.;  W.  T.  Glover  and 
Co.,  Ltd. ;  Liverpool  Electric  Cable  Co.,  Lttl. ;  London  Electric  Wire 
Co.  &  Smiths,  Ltd. ;  Midland  Electric  Wire  Co.,  Ltd. ;  St.  Helens  Cable 
and  Rubber  Co. ;  Ward  &  Goldstone. 

Works  services.- Installation  of  electric  light :  Ellis  &  Ward,  Ltd. 

Post  Office. 
Telegraph  apparatus. — Automatic  Telephone  Mfg.  'Co.,  Ltd. ;   I.R.,  G.P. 

and  Telegraph  Works  Co.,  Ltd.;  W.  G.  Pye  &  Co.;  R.  Stafford,  Tyer 

and  Co.,  Ltd. 
Telephone  apparatus.— British  L.  M.  Ericsson   Mfg.  Co.,  Ltd. ;  General 

Electric  Co.,   Ltd. ;    Peel-Conner  Telephone  Works,   Ltd. ;  Western 

Electric  Co.,  Ltd. 
Telegraph  cable. — General  Electric  Co.,  Ltd. ;  Henley's  Telegraph  Works 

Co.,  Ltd.;  Siemens  Bros.  &  Co.,  Ltd.;   Telegraph  Construction  and 

Maintenance  Co.,  Ltd. ;  Western  Electric  Co.,  Ltd. 
Cells. — Siemens  Bros.  &  Co.,  Ltd. 
.Arm  grips.- Bayliss.  Jones  &  Bayliss.  Ltd. 
Terminal  irons.— Walls,  Ltd. 
Glow  lamps.— British  Thomson-Houston  Co.,  Ltd. ;  Edison  Swan  Electric 

Co.,  Ltd. ;  General  Electric  Co.,  Ltd. 
Distribution  cable  plugs.— B.I.  &  Helsby  Cables,  Ltd. 

Stay  rod Bayliss,  Jones  A  Bayliss,  Ltd. 

Insulator  spindles.— Bullers,  Ltd. 
Cable  suspenders. — E.  &  J.  Richardson. 

Bronze  wire.— T.  Bolton  A  Sons,  Ltd. ;  B.I.  &  Helsby  Cables,  Ltd. ;  Shrop- 
shire Iron  Co.,  Ltd.  ;   P.  Smith  A  Co.  (incorporated  in  the  London 

Electric  Wire  Co.  Jt  Smiths,  Ltd.). 
(_:opper   wire.— T.  Bolton  &  Sons,    Ltd. ;    B.I.  4  Helsby  Cables,    Ltd. : 

Elliott's  Metal  Co.,  Ltd. ;  R.  Johnson  4  Nephew,  Ltd.;  P.  Smith  and 

Co.  (incorporated  in  the  London  Electric  Wire  Co.  &  Smiths,  Ltd.i ; 

Shropshire  Iron  Co.,  Ltd. :  J.  Wilkes,  Son  &  Mapplebeck,  Ltd. 
Galvanised-iron  wire.— Dorman,  Long  &  Co.,  Ltd. ;  Rylands  Bros.,  Ltd. ; 

Shropshire  Iron  Co.,  Ltd. 
V.I.R.  wire.— Union  Cable  Co.,  Ltd. 

Laying  pipes  and  ducts,  Whitehall,  S.W — J.  Mowlem  &  Co.,  Ltd. 
Two  electrically-driveir  fans  at  Great  George   Street,  S.W.— Sturtevant 

Engineering  Co.,  Ltd. 


Johannesburg. — Council.     Tenders  for  ih  commutators 

for  tramcars  : — 

Rand  Electrical  Co.,  S'Xl  each ;  eight  in  lour  weeks,  balance  five  weeks 

later  fmade  in  Johannesburg). 
British  Mining  Supply  Co.,-ilQ  7».  Gd.  each;  U  weeks,  subject  to  Ministry 

of  Munitions  unade  in  London, A'laro  4  Co.). 
Hubert  Davles  &  Co.  (accepted),  £11  8s.  each  ;   13  weeks  at  makers' 

woiks,  subject  to  priority  certiflcate  (made  in  England,  Dick,  Kerr  and 

Co.). 

Tenders  for  1(),000  carbon  brushes  for  tramcar  motors  : — 
Stanton  ..V-  (.'u.,  2'H(k1.  each  luHidc  in  England). 
Hubert  Davles  &  Co.  (accepted),  lld.  each  (made  in  England). 
Grittln  Engineering  Co.,  :i'2-ld,  eacli  (made  In  Prance). 
R.  H.  (Jimld  &  ('o.,  ;t*42d.  each  (madi-  in  France). 
Rintoul  A  Dtivis,  5:fd.  each  (uHide  in  Prance). 

Newport  (Mon.) — Electricity  Committee.     E.  (Jreeii  iiml 

Sou  :  Alterations  and  additions  to  fuel  economiser,  41741. 

New   Zealand.  —  VVi;Li,i.\ii'n)N.  —  The    ruUlic    Service 

stores  Tender  Board   has  received  the   following)-  tciiilcra  for   loO 

miles  of  1/lS  rubber-insulated  wire  : — 

'        P.  B.  BaUHe  &  Co (accepted)  I'i.HOO' 

Richardson.  McCabe  4  Co.,  Ltd 'i.iWI 

P.  R.  Haillie  4  Co '2,47-1 

E.  W.  Cardale        'i.SS.'i 

Tollev  4  Sons,  Ltd 1!,75U 

P.  WiMarkraann .S,784 

Turnbull  4  Jones.  Ltd 3,000 

*  Delivered  from  Australia. 

— X.X.  lihippiiiij  anil  Ciniiiiii'rre. 

Weymoutii. — T.C.     Coal  for  the  electricity  works  : — 

O.  Bryer  Ash.— Best  through  steam  coal,  248.  9d.  per  ton  ;  best  Writhlinton 
small  coal,  21s.  9d.  per  ton ;  Gwauii  Cal  Gurwen  washed  anthracite 
nuts,  £2  2s.  per  ton ;  Ponthenry  washed  anthracite  nuts,  £2  'is.  6d.  per 
tu?i,  delivered  free  into  hunkers. 


NOTES. 
Federated  Labour. — The  Diril//  Ti-Uyruph  states  that  the 

organisation  of  the  National  Federation  of  General  Workers  is 
now  complete.  Mr.  Clynes,  M.P.,  has  been  elected  president  of  the 
Federation  ;  Mr.  J.  N.  Bell  (Newcastle),  vice-chairman  ;  and  Mr. 
J.  O'Grady.  M.P.,  general  secretary.  The  Federation  represents  a 
number  of  labourers'  unions,  with  a  total  membership  of  a  half  a 
million. 

Cleaning  Insulators.— I"  the  article  published  in  our 

issue  of  .June  2'2nil  on  this  subject,  the  use  of  Quebracho  was 
strongly  recommended.  As  this  substance — a  boiler  composition, 
obtained  from  Argentina — may  not  be  generally  known,  we  may 
say  that  it  is  obtainable  from  the  sole  British  agents,  Messrs. 
McArthur  A:  Co.,  Tower  Buildings,  Liverpool. 

Employment    of    Disabled   Soldiers.— The    steps    that 

have  been  taken  by  the  Institution  of  Electrical  Engineers  and 
other  public  bodies  to  provide  for  the  training  of  disabled  fighting 
men,  to  enable  them  to  perform  the  duties  of  switchboard  and  sub- 
station attendants,  have  been  from  time  to  time  recorded  in  our 
pages.  Needless  to  siiy,  the  training  is  intended  for  the  benefit  of 
men  from  the  raiLks  who  have  not  had  the  advantage  of  a  thorough 
education  and  have  teen  renderetl  unfit  to  follow  their  former 
callings  by  injuries  sustained  in  the  war.  We  note  with  surprise, 
therefore,  that  a  municipal  undertaking  is  advertising  for  invalid 
young  officers  to  act  as  switchboartl  attendants,  at  a  salary,  inclu- 
sive of  war  bonus,  of  :<7s.  a  week. 

Without  wishing  for  a  moment  to  disparage  the  capabilities  and 
merits  of  the  lower  ranks  who  have  suffered  for  their  country,  we 
cannot  help  feeling  thit  this  offer  borders  upon  an  insult  to  the 
men  who  have  been  judged  fit  to  lead  their  platoons  and  companies 
"over  the  top."  who  have  received  a  literal  education,  and  who  in 
civilian  life  have  occupied  positions  of  trust  and  responsibility. 
Have  we  nothing  better  to  offer  to  our  disabled  officers  than  work 
which,  in  many  cases,  is  now  performed  by  women  after  a  few 
weeks'  training  /  And  is  it  right,  on  the  other  hand,  that  the  men 
who  have  the  first  claim  on  such  appointments  should  te  put  into 
competition  with  officers,  against  whose  qualifications  they  woidd 
have  no  chance  ' 

The  proposal  appears  to  us  to  te  in  every  aspect  inappropriate 
and  ill-advised,  and  we  trust  that  its  originators  will  realise  that 
an  error  has  been  m.ade  in  putting  it  forward. 

An    Industrial  Training  College.— Messrs.  Lever  Bros. 

have  just  established  at  Port  Simlight  a  staff  training  college, 
■which  is  a  model  of  its  kind  and  an  object-lesson  to  other  great 
industrial  concerns.  The  college  has  an  advisory  committee,  a 
competent  principal,  and  a  board  of  studies  consisting  of  experts. 
The  scheme  has  the  unique  feature  of  training  the  staff  in  the 
firm's  time,  instead  of  in  the  evening  in  the  employe's  time.  One 
branch  of  the  college  comes  under  the  head  of  technical  and 
the  other  commercial..  The  technical  branch  has  a  staff  of  experts 
dealing  with  electrical  matters,  building,  chemistry,  engineering,  and 
printing,  the  sub-sections  including  teachers  in  drawing,  mathematics 
and  physiography.  On  the  commercial  side  tJiere  are  expert 
teachers  in  accountancy,  finance,  buying  and  selling,  and  secretarial 
practice,  the  subjects  under  this  branch  including  English.correspon- 
dence  and  office  routine,  commercial  geography,  arithmetic,  typing, 
shorthand  and  book-keeping.  The  college  staff  consists  altogether 
of  28  under  the  direction  of  Principal  J.  Knox.  M.A.  We  hope  that 
Messrs  Lever  Bros.'  example  will  te  followed  by  other  large 
industrial  establishments.— /'u'/y  Chronicled 
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'  Volunteer    Notes. — County    of    London   Volunteer 

Engineers  (Field  Companies). — Headqiuuters,  Balilerton  Street, 
Oxford  Street,  W. 

Orders  for  the  week,  by  Lieut. -Colonel  C.  B.  Clay,  V.D.,  commanding  :— 

Officer  for  tlie  weeli,  Platoon  Commander  P.  Bowden. 

Monday,  Juhi  HOtft. — Technical  instrutttion  (searchlight)  for  No.  3  Company, 
Rigiit  Half  Company,  at  Regency  Street.  Drill,  No.  3  Company,  Left  Half 
Company.    Signalling  Class.    Recruits'  Drill,  (J. 30. 

Tuesilnii,  Julii  31»(.— Lecture,  0.30.     Physical  drill  and  bayonet  fighting,  7.30. 

Wednigdat/,  Awjunt  1st. — Drill  and  elementary  bi-idge  construction,  No.  1 
Company,  Left  Half  Company. 

Thursday,  Au(iuM  '2nd.— Drill  and  elementary  bridge  construction  No.  2  Com- 
pany, Left  Half  Company.    Ambulance  Class. 

Friday,  AitgusI  3r<f. — Technical  ijistruction  (searchlight)  for  No.  3  Company, 
Left  Half  Company,  at  Regency  Street.  Drill,  No.  3  Company,  Right  Half 
Company.    Signalling  Class.    Recruits'  Drill,  6.30. 

Saturday,  Auifust  itti,  lu  Monday,  AuguHt  Vith. — A  camp  will  be  held  at  Esher 
from  Atigust  4th  to  l'2th.  Parade  at  Waterloo,  opposite  No.  10  Platform,  on 
Saturday,  August  4th,  at  '2  p.m. 

tft*ad*/uar(#r.4.— Headquarters  at  Balderton  Street  closed  August  4tli  to  12th, 
Headquarters  will  be  trausferred  to  Claremont  Park,  Ksher,  for  that  period. 

Holiday  Attdrenset. — These  must  be  given  in  to  the  Orderly  Room  without  fail. 
MACLEOD  Yearsley,  Company  Commander  and  Adiutant, 

Electric    Taxicabs  in  tlie   U.S.A. —  The    most    recent 

installation  of  electric  taxicabs,  which  have  met  with  phenomenal 
success  in  Detroit,  is  in  St.  Louis,  where  six  cars  make  up  the 
nucleus  of  a  fleet.  The  clean,  silent,  smooth-runniiit;.  attractive 
electric  taxicab  has  made  a  strong  and  immediate  appeal,  and  has 
proved  itself  to  be  extremely  well  fitted  for  this  service,  especially 
because  of  its  low  operatinsf  costs  and  its  simplicity  of  operation 
throug'h  congested  streets,  ensurin;;  safety  to  its  occupants.  The 
mileajre  of  the.se  "  electrics "   is  practically  unlimited,  as  facilities 


Electric  Taxicabs  in  St.  Louis. 

for  curb  "  boosting  "  are  provided  in  various  parts  of  the  city,  so 
that  the  battery  may  be  charf>'ed  while  it  is  waiting,  even  though  it 
may  be  only  a  few  minutes. 

The  Electric  Vehicle  Section  of  the  National  Electric  Light  Associa- 
tion is  advised  that  an  electric  taxicabcompany  is  now  being  organised 
in  Mexico  City,  and  it  is  interesting  to  note  that  whereas  the  electric 
taxicab  met  its  first  suacess  in  Detroit,  the  home  of  the  gasoline 
car,  it  is  now  to  compete  with  the  gas  car  in  the  vicinity  of  hundreds 
of  oil  wells. 

Apart  from  the  generally  appreciated  virtues  of  the  electric 
taxicab,  it  is  cosmopolitan,  for  we  also  find  it  in  successful  operation 
in  Shanghai,  China,  where  it  has  to  a  great  extent  replaced  the 
quaint  and  quite  inexpensive  jinricksha. 

Progress  is  Ijeing  made  in  the  provision  of  an  initial  fleet  of  about 
."lOO  electric  taxicabs  of  the  most  advanced  ty))e,  which  it  is 
intendeil  to  install'  in  New  York  City. 

Westingliouse    Turbo-Alternators.— With    reference  to 

our  article  on  this  subject  in  our  last  issue,  we  find  that  the 
endeavour  to  squeeze  the  essence  of  the  pamphlets  reviewed  into 
the  space  at  our  command  ha-s  resulted  in  a  loss  of  accuracy 
in  the  following  resj)ects  : — While  the  Briti-sh  Westinghouse  Co., 
as  stated,  have  taken  out  licences  to  manufacture  under  the  Rateau 
patents,  and  have  adopted  the  impulse  principle  for  their  standard 
machines,  the  American  Westinghouse  Co.  still  manufacture  the 
"drum  and  disk"  type.  In  cases  where  no  advantage  ia  to  be 
gained  by  the  use  of  the  velocity  wheel  on  the  high-pressure  end 
of  the  turbine,  it  is  not  provided,  the  turbine  rotor  then  consisting' 
throughout  of  wheels  having  single  rows  of  bla<le3.  The  over- 
speed  device  not  only  closes  the  main  governor  valve  by  releasing 
the  oil  pressure  in  the  relay  cylinder,  as  stated,  but  also  trips  the 
external  stop  valve,  which  is  shut  down  by  a  spring.  The  statement 
that  small  turbines  can  compete  with  the  high-speed  steam  or  gas 
engine  in  price  and  etiiciency.  which  v/i;  reproduced  from  the 
pampblel,  requires  modification  ;  the  makers  now  point  out  that 
such  machines  pre.sent  many  advantages  when  used  on  board  ship 
or  for  driving  auxiliaries  in  large  power  stations,  since  they  do  not 
require  internal  lubrication,  the  exhaust  steam  is  therefore  free 
from  oil,  and  the  heat  contained  in  the  exhaust  can  lie  most  advan- 
tagwjusly  utilisml  in  a  feed  heater.  Kut  a|iart  from  tliis,  con- 
sidered independently  on  their  merits  aa  producers  of  power,  small 
turbines  of  the  type  in  question  are  not  considered  a.s  economical  as 
high-spee<l  steam  or  gas  engines. 

Department  of   Scientific  and    Industrial  Research. — 

The  oltlces  of  the  above  Department  (including  the  Fuel  Research 
Board)  have  been  removed  to  I'l,  Great  George  Street,  .S.W.,  which 
is  nearly  opjxjsite  to  the  Department  »  present  otHces.  Telegraphic 
address  :  "  Reseiendus.  I'arl.,  Loudon.  '  Otlicial  telephoni'  luiiiilier 
aa  before — Victoria  7\m>  (.two  lines). 


Electric  Light  Switching. — Messrs.  Lundbergs'  examina- 
tions have  the  advantage  that  the  papers  may  be: worked  atrhome, 
in  camp,  or  on  board  ship,  whenever  there  is  any  available  leisure. 
Any  of  these  papers  may  be  had  on  application  to  the  firm  at 
477 — 489,  Liverpool  Road,  London,  N.  7,  and  the  answers  may  be 
submitted  as  soon  as  worked.  TJie  papers  are  revised  from  time  to 
time,  and  we  have  just  received  a  new  Intermediate  Grade  paper 
which,  we  are  told,  contains  an  entirely  fresh  set  of  problems. 
There  are  12  (juestions  in  all,  and  as  the  examinee  is  not  allowed 
to  tackle  more  than  nine  of  them,  and  need  only  attempt  seven,  he 
has  a  wide  choice. 

The    Wild-Barfield    Steel-Hardening     Process.— The 

Wild-Barfield  patent  proces.s  of  steel  hardening  as  worked  by  the 
Westminster  Electrical  Testing  Laboratory,  to  which  we  recently 
referred,  was  described  in  the  last  issue  of  the  American  Machinht. 
Electrical  resistance  furnaces  are  used  ;  the  gauge  or  other  article 
is  heated  in  one  bath  and  quenched  in  another,  special  salts  being 
used  in  each  case.  The  heating  bath  has  both  an  ordinary  heating 
coil  and  in  addition  an  outside  winding  of  small-diameter  wire, 
which  is  simply  connected  direct  to  a  galvanometer.  The  main 
winding,  besides  forming  a  source  of  heat,  also  magnetises  the 
object  to  be  hardened.  The  temperature  required  is  determined 
approximately  by  means  of  a  thermo-couple  pyrometer.  Quenching 
iloes  not  depend  on  this,  however,  but  on  the  firm's  pyroscopic 
detector.  At  the  temperature  correct  for  quenching,  carbon  steel 
becomes  non-magnetic,  and  the  collapse  of  the  magnetism  pro- 
duces an  electromotive  force  in  the  outer  winding,  and  thus 
causes  a  deflection  of  the  galvanometer 
needle,  the  deflection  persisting  for  the 
whole  time  during  which  the  steel  is  pas- 
sing thropgh  the  decalescence  temperature. 
As  soon  as  the  galvanometer  needle  returns  ■ 
to  zero,  the  steel  is  removed  from  the  heating 
furnace  and  quenched.  By  heating  the  steel 
quickly  in  the  bath,  the  minimum  of  surface 
decarbonisation  and  oxidisation  occurs,  with 
also  the  minimum  of  viscous  flow  on  the 
surface  of  the  article,  ai^  therefore  of 
change  of  form.  The  quenching  mixture 
employed  has  a  high  vaporising  point,  and 
therefore  does  not  produce  vapours,  giving 
even  cooling  with  even  hardening  effect  and 
prevention  of  distortion.  This,  of  course, 
contrasts  with  the  use  of  water  for  the  same 
purpose,  the  water  giving  ofl"  steam.  The 
furnace  takes  1,300  watts  when  fully  at 
work  and  (jiiu  watts  standing,  and  this,  with 
*"  energy  at   Id.  a  unit,   is  said  to   work   out 

at  about  2s.  a  day,  continuous  working.  The 
furnace  shown  at  a  recent  demonstration 
takes  articles  up  to  2  in.  diam.  The  demonstration  was  made  in 
connection  with  the  hardening  of  a  thread  gauge  of  about  J  in. 
diam.,  the  time  required  in  the  heating  bath  being  1^  min.  Gauges 
can  be  used  practically  direct  from  the  bath,  requiring  no  special 
cleaning,  and  the  only  visible  effect  of  hardening  is  to  render 
them  black  instead  of  bright  in  appearance. 

Sentence. — At   the   Acton    Police   Court,    last    Friday, 

Harry  H.  Sheppard,  4.5,  an  electrical  engineer,  was  sentenced  to  ^ 
four  months"  imprisonment  with  hand  labour  for  stealing  electric 
fittings  valued  at  J;70  8s.,  the  property  of  his  employers,  Messrs. 
C.  A.  Vandervell  &;  Co.  Defendant  had  been  in  the  firm's  service 
for  a  year  and  10  months,  and  his  wages,  with  war  bonus,  were 
£4  Gs.  per  week.  He  was  in  the  employ  of  the  Sheffield  Corpora- 
tion for  some  years,  and  had  never  been  in  trouble  before.  The 
goods  were  taken  for  his  small  business  at  Hammersmith,  and  his 
friends  attributed  the  present  case  to  worry,  trouble,  and  illness  in 
his  family. 

B.  of  T.  Committee  on  Electrical  Supply.— The  Associa- 
tion of  Mnnicipal  Corporations  has  sent  out  a  circular  letter  with 
regar<l  to  the  U.  of  T.  Committee  on  Electrical  Supply.  The 
Association  states  that  three  witnesses  have  been  nominated  by  the 
Association  to  give  evidence  before  the  Committee,  from  the  city 
of  Leeds  and  the  boroughs  of  Blackburn  and  Sutton  t!oldfield 
respectively,  the  inquiry  being  obviously  one  of  great  importance 
to  those  municipalities  who  own  electrical  undertakings,  and  points 
out  that  the  following,  araong.st  other  questions.  Will  probably 
come  under  consideration  : — («)  The  question  of  forming  entirely 
new  and  large  areas  of  supply  and  distribution,  irrespective  of 
existing  municipal  boundaries  ;  (Ji)  the  question  of  the  constitution 
of  the  managing  body  to  deal  with  the  supply  in  each  of  these 
areas.  The  Association  asks  to  bo  furnished  with  any  olwervations 
which  Councils  think  would  tie  useful  for  their  witnesses  to  have. 

Air  Raid  Warnings.— Writing  to  the  Times,  Mr.  W.  H. 

Allen  says  that  when  it  is  determined  wh(!ther  sounds  or  scenes 
should  prevail,  there  will  \<e  no  difficulty  about  the  former.  Steam 
ia  absent  from  the  City  and  County  of  London,  while  electric  cur- 
rent is  everywhere.  A  large  diapason  tulx:  with  a  touch  of  gamba 
in  it,  supplied  with  compressed  air  from  a  motor-driven  comjjressor, 
will  reach  large  areas,  and  can  easily  be  put  iqi  in  the  fire  stations 
of  the  various  municipalities. 

Prohibited  Exports. — Tiie  supplement  to  the  Hoard  of 

Tratlr  Jiiuriial  of  July  2fith  contains  complete  lists  of  articles 
which,  according  to  the  latest  information  received  by  the  Boarii 
of  Traill',  are  prohibited  to  be  exjiorted  from  the  Straits  Settle- 
ments, Hong-Kong.  Nigeria.  Jamaica,  Barbados,  Trinidad  and 
Tobago,  and  British  Guiana, 
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Symbols  for  Electrical  Tenders.— |n  accordance  with  a 

report  of  the  (jity  Klectrical  Eiifjineer  as  to  the  inethoil  of  com- 
parison of  the  merits  of  tenders  received  for  the  supply  of  electrical 
plant,  involvinf,'  a  valuation  of  a  difference  in  electrii'al  perform- 
ance, the  Sydney  Miiniciiial  Council  has  approved  of  the  followin;; 
a.s  an  e<iuation  to  express  the  relation  between  the  ciipital  ex|)endi- 
tnre  and  the  annual  cost  involvinj;'  the  variables  which  enter  into 
the  calculation  :  — 

r  =    r     (1  +  i>r  -  1     1 
•'L  *  -  «  +  « ci  +  /'V'J 

in  which  the  symbols  have  the  followins;  significance  ; 

■r  =  the  capital  sum.  i.e.,  the  excess  capital  value  of  the 
hiprher-priced  apparatus. 

;/  =  the  annual  excess  co.st  of  using  the  less  efficient  apparatus. 

«  =  the  number  of  years  estimated  to  be  the  life  of  the 
apparatus. 

a  =  the  rate  of  interest  jiayable  for  loans  at  the  date  of  pur- 
chase, expressed  decimally  (i.e.,  5  per  cent,  would  be 
expressed  as  0.")). 

h  =  the  rate  of  interest  obtainable  on  sinkinj;  funds. 

Post-War    Foreign    Trade    Competition     Measures. — 

Kver  since  the  P^iropciin  war  started  in  the  summer  of  I'.UI.  says 
the  KU'ctrifiit  Worhl.  countless  rumours  have  jrone  out  ref;ar<linfr 
the  action  that  was  to  be  taken  by  (!ermau  industries  in  foreifru 
trade  after  the  war  was  over.  The  most  pei"sistent  rumour  has 
been  that  German  <roods  would  be  dumped  upon  the  markets  of  the 
world  in  such  quantities  as  to  flood  them. 

The  dye  manufacturers  of  the  world  know  full  well  the  methods 
employed  by  the  German  dye  manufactiirers  to  secure  the  control 
of  the  dye  industry  of  the  world.  It  amounted  to  nothinpr  more 
or  less  than  puttinfr  German  goods  on  foreign  markets  to  be  sold 
at  a  price  less  than  it  cost  the  domestic  manufacturer  to  produce 
goods  of  similar  quality.  Of  course,  the  German  manufacturers 
were  losing  money  on  the  transaction,  but  they  had  prepared  for  it 
for  a  long  time,  and  had  laid  up  a  reserve  to  be  used  for  just  such 
a  campaign.  As  a  result  it  was  not  long  before  the  (rerman  manu- 
facturers had  this  market  in  their  control,  and  when  the  war  broke 
out  the  world  found  itself  at  a  loss  to  secure  sufficient  materials  of 
this  character. 

Recent  investigations  show  that  the  German  electrical  manu- 
facturers have  undoubtedly  something  of  the  same  kind  in  mind 
for  foreign  trade  competition  after  the  war  is  over.  It  is  now 
definitel.v  known  that  certain  of  the  more  important  German  elec- 
trical manufacturers  have  since  the  war  began  been  accumulating 
large  surjiluses  designated  as  reserves  to  be  used  in  after-the-war 
commerce. 

Right  now  American  and  English  manufacturers  are  enjoying 
pi-actically  the  entire  foreign  trade  of  the  world  in  electrical  goods, 
but  their  prices  are  high,  particularly  those  of  American-made 
goods.  The  American  foreign  trade  in  electrical  goods  has  virtually 
doubled  since  the  war  began.  In  order  to  retain  this  trade  after 
the  war  German  coiupetition  will  have  to  be  met,  and  if  the  above 
indications  are  finally  borne  out,  then  it  becomes  evident  that 
American  manufacturers  must  employ  some  similar  measures  in 
order  to  protect  their  interests  in  foreign  trade  as  soon  as  the  war 
is  over.  American  manufacturers  are  now  enjoying  a  larger 
business  than  ever  before,  and  are  in  a  position,  generally 
speaking,  to  lay  aside  sufficient  reserve  for  just  such  a  con- 
tingency. I 

Educational. — University  of  Manchester. — We  have 

received  the  prospectus  of  University  courses  in  the  Municipal 
School  of  Technology  for  the  session  l!tI7-18.  Prof.  Miles  Walker 
is  head  of  the  Department  of  Electrical  Engineering,  assisted  by 
Mr.  J.  L.  Langton  and  Mr.  A.  E.  Moore.  The  electrical  equipment 
includes  four  100-KW,  steam  dynamos  and  a  50-K\v.  turbo-generator, 
100  motors  aggregating  1,250  H.P.,  and  a  large  number  of  experi- 
mental generators,  motors,  rotary  converters  and  transformers, 
besides  an  ample  equipment  of  instruments,  &:c. 

Wire  Lamp  Patents  in  Germany. — It  is  reported  in  the 

German  newspapers  that  the  Imperial  Court  has  now  given  a 
definite  decision  in  favour  of  the  A.E.G.  in  the  matter  of  Patent 
26!l.498  for  the  manufacture  of  wolfram  (tung.sten)  wire  for  lamps. 
The  company  in  question  acquired  the  patent  for  Germany  some 
years  ago  from  the  United  States  General  Electric  Co..  and  then 
made  an  interchange  of  working  rights  with  the  Siemens  &  Halske 
Co.  and  the  Auer  Co..  whilst  a  licence  was  subsequently  granted 
to  the  Bergmann  Co.  The  validity  of  the  patent  was  contested  by 
a  competitive  group  consisting  of  the  Pintsch  Co.,  the  Radium  Co., 
the  Bergmann  Lamp  Co.,  &c..  and  the  proceedings  have  extended 
over  a  period  of  five  years.  As  mentioned,  the  highest  Court  has 
now  maintained  the  validity  of  the  patent,  and  dismissed  the 
application  for  a  declaration  of  nullity.  The  Pintsch  Co.,  as 
recently  reported,  has  entered  into  a  price  agreement  with  the 
other  companies  controlling  the  patent  for  drawing  thin  tungsten 
wire,  capable  of  being  easily  wound  on  formers,  and  other  com- 
panies have  also  given  their  adhesion  to  the  scheme. 

Economies     Effected    by    Electricity    in     Industrial 

Heating — In  a  doll  factory  at  Chicago  three  SH-KW.  electric  drying 
ovens  have  been  installed  to  drive  moisture  out  of  doll  heafls  and 
bodies  after  they  have  been  moulded  from  a  plastic  composition. 
This  installation  shortens  the  drying  time  from  three  or  four  days 
to  one  hour.  The  method  previously  used  was  air  drying.  It  was 
impossible  to  use  gas,  owing  to  explosive  vapours  given  off  from 


the  plastic  composition.  Steam  heat  wag  out  of  the  cjuestion  on 
account  of  its  inability  to  give  sufficient  high  tom])eratures.  Tht' 
in.stallation  of  electric  ovens  eliniinat<'d  We  work  of  eight  girls, 
who  were  paiil  $7  per  week  each.  Electric  heat  also  gave  a  much 
better  protluct. 

In  a  factory  engaged  in  making  ))aiier  roofing,  an  application  of 
heat  wa.s  necessary  to  join  the  ends  of  the  pa])er  passing  through 
the  (Moceas  of  manufacture.  At  first  thri*  tailors'  irons  were  use<l 
for  applying  heat  to  the  joint ;  with  this  process  it  wa.s  necessary  to 
stop  the  machinery  for  five  or  six  minutcH.  .\  home-made  heating 
unit  has  replaceil  the  irons.  This  consists  of  a  large  block  of  iron 
kept  at  a  constant  temperature  by  electric  heat.  Formerly,  when 
the  roofing  nuichiuery  was  st<ipi>eil  for  the  joining  o|>cration  the 
jiarts  remaining  in  the  hot  liquid,  colouring  li  [U  d,  or  sand  received 
a  surjilus  of  this  material,  thus  materially  reducing  the  quality  of 
the  roofing,  which  ciinsei|uently  had  to  be  sold  at  a  lower  price. 
The  installation  of  the  iron  block  made  it  possible  to  complete 
operations  without  sto)iping  the  mai'hinery.  This  contrivance, 
while  it  did  not  rediuH'  lalxiur  charges,  materially  increased  the 
production  ami  also  the  <iuality  of  the  goods.  Three  of  these 
heaters  are  in  use  ;  two  are  rated  at  I.H'.'i  KW.  and  one  at  111  KW. 

A  third  installation  which  is  proving  (|uite  successful  is  a 
2:!(i-K  w,  ciiuvcyor-type  oven  al«jiit  ."^llft.  (21  m.jlong.  It  is  iiseil 
for  japanning  automobile  parts,  and  supplanted  gas  c(|uipment  ; 
it  is  showing  a  consumption  of  '.I  KW, -hours  ])er  100  lb.  ( 1.5':i5  kg.) 
of  metal  bake<l,  and  still  better  results  an^  expected  when  the 
workmen  become  more  proficient  in  handling  it.  \Vhen  the  change 
from  g.as  to  electric  heat  was  made  the  number  of  mnrkmen 
required  was  reduced  by  six.  .'\.  V.  Allsop,  in  the  h:iei-trii-nl 
JVarld. 

Trade  Openings. — The  I)ei>artiiieiit(il' ('(immercial  Intel- 
ligence of  the  Board  of  Tratle  has  received  applications  for  the 
names  of  British  manufacturers  or  producers  of  the  following 
(amongst  other)  articles  : — 

Carbon  electrodes. 

Diamond  dies  for  wire  drawing. 

Boilers  designed  for  using  peat  as  fuel. 

Gas  generators  designed  for  peat. 

Machinery  for  excavating  and  generally  handling  peat. 

Saving  Labour  on  Pole  Holes- — In  the  .Inue  i.ssue  of 

the  Tele plio III'  Kiiijiiu'er,  Mr.  .1.  B.  Stoneking  describes  the  use  of 
txplosives  as  a  substitute  for  digging  in  various  sorts  of  soil.  His 
attention  was  first  called  to  the  practicability  of  the  dynamite 
method  of  hole  digging  by  an  old  miner  on  some  telephone  line 
construction  in  Montana,  where  the  men  were  paid  a  certain  sum 
per  hole.  The  soil  was  a  clay  loam  slightly  moist,  but  firm 
enough  to  require  barring  in  digging  the  material.  .\  bar  was 
driven  30  in.  into  the  ground  to  make  a  hole  for  the  dynamite, 
from  i  lb.  to  J  lb.  of  which  was  used  per  hole,  generally  without 
tamping,  but  in  some  cases  in  more  compact  material  a  short  plug 
of  wet  clay  was  used.  A  bridge  of  earth  was  left  over  the  cavity 
formed  by  the  explosion,  but  a  few  blows  with  a  shovel  caved  this 
in,  and  the  debris  was  removed  from  the  bottom.  A  good  hole 
from  10  to  H  in.  in  diameter  and  from  .S  to  'A\  ft.  deep,  when 
cleaned,  was  obtained,  the  sides  and  bottom  being  well  compacted. 
The  miner  was  enabled  by  this  means  to  complete  nearly  twice 
as  many  holes  per  day  as  any  other  man  in  the  digging  crew. 

Later  trials  in  different  soils  have  shown  that  what  is  a  good 
loading  practice  for  one  condition  does  not  always  hold  true  for 
others,  and  it  is  necessary  to  shoot  a  few  holes  in  order  to  arrive  at 
a  correct  loading. 

Better  results  have  been  obtained  by  removing  the  top  earth  to 
a  depth  of  several  inches  and  to  the  diameter  of  the  pole  hole 
desired  before  making  the  bore  hole  for  the  dynamite.  This  has  the 
effect  of  relieving  the  pressure  and  diminishing  the  formation  of 
the  bridge  over  the  cavity.  In  making  the  holes  for  the  dynamite 
a  punch  bar  driven  by  hammers,  a  soil  auger  with  a  long  handle,  ' 
or  a  churn  drill  is  generally  used,  although  a  large  telephone  com- 
pany uses  a  specially  made  hollow  pipe  which  is  churned  up 
and  down,  doing  very  •  effective  work  in  the  soil,  enough  water 
being  used  to  make  a  thin  mud. 

For  deeper  work,  up  to  (ij  ft.,  very  good  drills  are  made  by  tying 
small  pieces  of  from  one-eighth  to  one-half  cartridge  to  a  small 
straight  lath  or  stick,  starting  at  the  bottom  end  and  spacing  them 
about  (i  to  12  in.  apart,  leaving  the  last  piece  about  IS  to  24  in. 
below  the  top  of  the  ground.  This  distributes  the  charge  along 
the  entire  hole  and  packs  the  earth  tightly  against  the  sides, 
leaving  a  cavity  from  12  to  18  in.  in  diameter.  Sometimes  the 
dynamite  is  inserted  into  a  long  roll  or  cylinder  of  heavy  stiff 
paper,  and  held  in  place  by  sticking  pins  through  it,  or  by  cutting 
short  sticks  the  length  it  is  desired  to  space  the  cartridges.  Care 
should  always  be  taken  not  to  allow  earth  to  fall  into  and  close 
the  hole  between  the  cartridges,  for  this  has  a  tendency  to  break 
the  detonating  wave  from  one  cartridge  to  another,  and  may  result 
in  misfires. 

Ordinarily  no  tamping  is  necessary,  but  for  harder  material  a 
small  amount  of  tamping  has  the  effect  of  confining  the  gases 
formed  in  the  explosion  and  forcing  them  to  do  more  work  later- 
ally. Tamping  generally  leaves  a  bridge  over  the  cavity.  Ky 
varying  the  size  of  the  cartridges,  the  spacing  apart  along  the  hole, 
and  the  amount  of  tamping,  in  a  few  trial  holes  the  engineer  is 
able  to  obtain  a  system  of  loading  to  fit  almost  any  conditions. 

Due  to  the  wide  adaptability  and  elasticity  of  this  method  of 
digging  holes,  the  quickness,  absence  of  high  first  cost  for  equip- 
ment and  overhead  charges  for  maintenance,  and  low  cost  per  hole, 
as  compared  to  hand  labour,  it  has  met  with  much  favour  from 
engineers  and  contractors  who  have  given  it  a  thorough  trial. 
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Appointments    Vacant.— Shift    onsincer   ((i:!s.)    for  tlio 

Stalybridge,  Tlydc,  M<Jsslc.v  and  Diikinfield  Tramways  Board  ; 
draughtsman,  engineerinfr  clerk  of  works  (.628.')  +  £1.5  bonus), 
assistant,  engineering  clerk  of  works  ( t.'i  per  week),  and  an  elec- 
trical engineer  (i: 5  per  week),  for  a  large  power  station  ;  invalid 
young  officers  wanted  to  act  as  switchboard  attendants  in  an 
electi'icity  generating  station  (2,5s.  +  12s.  war  bonus);  switch- 
board attendant  for  the  Stepney  B.C.  Electricity  Department.  See 
our  advertising  pages  to-day. 

Institution  and  Lecture  Notes. — Diesel  Engine  IJsers' 

Association. — The  .lune  meeting  of  the  Association  was  held 
during  the  week  in  which  the  Incorporated  Muuii;ipal  Electrical 
Association  wa-s  holding  its  nleetings  inLondon.  This  arrangement 
had  been  maile  for  the  convenience  of  engineers  in  the  provinces, 
who  in  some  cases  are  members  of  both  Associations,  and  who,  in 
consequence  of  being  at  a  long  distance  from  London,  may  not 
have  frequent  opportunities  of  attending  to  discuss  Diesel  engine 
matters.  There  was  a  large  attendance,  including  a  few  visitors 
interested  in  the  .Association's  work  who  had  been  invited  by 
the  Committee  to  attend  on  this  occasion.  The  election  of  several 
new  members  and  "  subscribers  "  was  announced. 

The  result  of  the  lengthy  negotiations  with  the  Inland  Revenue 
authorities  in  the  matter  of  the  allowance  for  depreciation  of 
Diesel  engines  for  income-tax  iussessment  was  reported.  The  new 
rate  allowed  for  this  purpose  for  Diesel  engines  is  10  per  cent.,  and 
this  increased  allowance  is  to  remain  in  force  for  three  years  after 
the  cessation  of  the  war,  when  either  party  is  to  be  at  liberty  to 
claim  a  revision. 

Considerable  interest  had  been  aroused  by  Mr.  Geoffrey  Porter's 
paper  on  "  Tar  Oil  Fueil  and  Diesel  Engines,"  which  had  been  read  at 
the  previous  meeting,  and  in  the  course  of  the  discussion  which  took 
place  at  this  following  meeting  a  further  amount  of  useful  informa- 
tion on  the  subject  was  forthcoming.  In  response  to  requests 
received  from  several  quarters,  the  president  announced  that 
reprints  of  the  report  by  Dr.  E.  Graefe  on  "  The  Influence  of 
Sulphur  in  Liquid  Fuels  in  Internal-Combustion  Engines,"  which 
had  been  circulated  among  the  members  in  February,  1916,  would 
again  be  sent  out  to  members  and  "subscribers"  of  the  Asso- 
ciation. 

Illuminating    Engineering   Society  (U.S.A.) The  Council  has 

decided  that  any  Member  or  Associate  Member  of  the  Society  in 
good  standing  when  entering  the  military  or  naval  service  of  the 
United  States,  or  any  of  its  Allies,  may  upon  request  before 
October  1st,  1!H7,  or  if  called  out  after  that  date,  have  his  name 
retained  upon  the  Membership  Roll  of  the  Society  without  pay- 
ment of  dues,  during  the  year  ending  September  30th,  1918.  The 
Council  has  invested  S1,000  in  United  States  Liberty  Bonds. 

In  lieu  of  the  regular  Annual  Conventien,  which  has  been 
abandoned,  the  Society  will  hold  a  "  Correspondence  Convention," 
during  which  the  papers  prepared  for  this  Annual  Convention  will 
be  circulated,  and  written  discussions  on  these  papers  may  be  sub- 
mitted for  publication.  Any  who  are  interested  in  such  papers 
may  receive  a  copy  and  submit  discussions  upon  application  to 
the  General  OfBces  of  the  Society,  29,  West  H9th  Street,  New 
York,  N.Y. 

Society  of  Engineers. — The  balance-sheet  for  the  year  1916 
shows  an  excess  of  assets  over  liabilities  of  £75S.  The  income 
was  -CTwH  and  the  expenditure  £700,  showing  a  deficit  of  £27. 

Railway  Employes'  Wages,  &c.— The  Executive  Com- 
mittee of  the  Associated  Society  of  Locomotive  Engineers  and 
Firemen  was  to  meet  the  Railway  Executive  in  London,  on 
Tuesday,  to  discuss  a  programme  of  a  universal  eight  hours'  day 
for  locomotive  men  ;  lis.  a  day  for  drivers  and  electric  motormen  ; 
108.  a  day  for  firemen  ;  and  7s.  a  day  for  cleaners,  with  a  sliding- 
scale  arrangement  to  provide  for  any  further  increase  in  the  cost 
of  living. — Tiine.i. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  wliether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movement/. 


Central  Station  and  Tramway  Officials. — Exeter  T.C.  has 
rejected  a  pro[)o.s;il,  by  the  Electricity  Committee,  to  increase 
the  salary  of  the  engineer,  Mr.  H.  D.  Monro,  from  £475  to 
i'.").50  a  year. 

Southwark  Council's  Electric  Liglit  Committee  reports  that 
it  has  received  a  report  from  Mr.  D.  M.  Kinghorn.  the  elec- 
trical engineer,  to  the  effect  that  on  the  National  Service  Act 
coming  into  op<'ration,  followed  by  the  appeal  to  municipal 
officials  to  enrol,  he  offered  his  services  to  the  (jovernmrnt, 
'  with  the  result  that  he  has  now  been  offered  the  position  of 
general  manager  of  an  as.sembly  station  by  the  Trench  War- 
fare Supply  Department.  The  position  is  of  great  national 
import.mce,  and  he  asks  for  the  necessary  pennission  of  the 
Council  to  accept  it.  The  Committee  gave  the  matter  very 
careful  ron.sideration,  and,  having  regard  to  the  whole  of  the 
circumRtancos  surrounding  the  application,  feels  that  it  is  one 
which  it  would  not  be  advisable  in  the  interests  of  the  Coun- 
cil generally  to  grant.  It  ha»  .nccnrdinglv  refuced  ti>  grant 
the  permissioD. 


(Iniys  U.D.C.  has  granted  a  war  bonus  of  £'20  a  year  to 
Mr.  E.  D.  LoNci,  electrical  engineer. 

Bury  Corporation  Electricity  Committee  ha.s  congratulated 
Mr.  S.  .1.  Watson,  the  borough  electrical  engineer,  upon  his 
election  as  President  of  the  Municipal  Electrical  Association 
for  the  ensuing  year. 

.V.-^hton-imder-Lyne  T.C.  has  increased  the  salary  of  Mr.  W. 
,\.  W  Ai.Es.  chid  assistant  engineer  in  the  electricity  depart- 
ment of  the  Corporntion,  hy  £nO  per  annum.  All  otficials  of 
the  Corporation  in  receipt  of  salaries  under  £'.V)0  a  year  are 
to.  have  an  increase  or  w,ar  bonus  of  10  per  cent: 

Mr.  C.  H.  M.4NN1NG  desires  to  relinquish  the  duties  of  traffic 
superintendent  under  Preston  Tramways  Con\nuttee. 

Thi'  salary  of  Mr.  \.  Aspinai.i,,  electrical  engineer  to  the 
rSrighou.sc  C'orporation.  is  to  be  increa.sed  from  £]li(l  to  £169 
pov  annum,  as  from  April  1st. 

General. — Mr.  W.  T.  Tarlkto.n,  a.  nu'iiiber  of  the  British 
Westinghouse  staff  in  Johannesburg,  and  elde.st  son  of  Mr, 
W.  I.  Tarleton,  mains  superintendent  of  the  Corporation  elec- 
trical department  at  Cape  Town,  has  joined  the  South  African 
Field  Artillery. 

Mr.  H.  P.  (iiBBS,  general  manager  of  the  Tata  Hydro-elec- 
tiic  Scheme  in  Bombay,  has  left  for  America  on  seven  months' 
leave,  and  has  given  yp  the  po.sition  of  consulting  electrical 
engineer  to  the  My.sore  Government.  Mr.  S.  U.  Forbks,  chief 
electrical  engineer  in  Mysore,  having  returned  from  leave, 
has  taken  over  charge  from  Mr.  S.  D.  SESHAnRi  Iyengar,  the 
chief   operator   from  Siva.samudram. — Indian  Engineering. 

Mr.  A.  A.  Camphkll  Swinton,  F.R.S.!  has  been  elected 
chairman   of  the  Coimcil  of  the  Royal  Society  of  Arts. 

,\ccording  to  the  Morning  I'ost,  Mr.  Robert  Moi.ksworth 
KiNDERSLEY  has  joined  the  board  of  the  Eastern  Telegraph 
Co..  r>td. 

It  is  stated  in  the  Press  that  previous  to  the  changes  in 
the  Government,  Dr.  Addison  had  invited  Sir  Thomas  Munro. 
County  Clerk  of  Lanarkshire,  to  accept  the  po.sition  of  Chief 
Director  in  the  Labour  Regulation  Department  of  the  Minis- 
try of  Munitions,  in  order  to  .supervise  the  work  in  connec-. 
tion  with  general  labour  matters  affecting  wages  and  disputes, 
and,  in  particular,  the  formation,  as  soon  as  possible,  of 
representative  conmiitees   of  employers  and    workpeople. 

Roll    of   Honour. — Captain   James    Andekson^,    K.O.Y.L.I., 

aged  'J8  years,  who  has  died  of  wounds,  was  an  electrical 
engineer. 

Sergeant  D.  Lawrie,  who  was  an  electrical  engineer  in 
Glasgow,  is  now  officially  presumed  to  have  been  killed  in 
action.     He  had  previously  been  posted  as  missing. 

Private  A.  Praser,  Highland  Light  Infantry,  who  was  for- 
merly a  conductor  on  the  Gla.sgow  Corporation  tramways, 
has  been  awarded  the  Military  Medal. 

Pirst-Class  "Wireman  F.  J.  Marshall,  lost  by  the  blowing 
up  of  H.M.S.  Vanguard,  was,  before  joining  the  service,  with 
Mr.  J.  Richards,  electncal  engineer,   of  Burton-on-Trent. 

Lieutenant  O.  J.  T.  Runge,  Machine  Gun  Corps,  reported 
killed  on  October  15th,  was  formerly  with  Messrs.  Fraser 
and  Chalmers,  of  Erith.  He  came  home  from  Montreal  to 
enlist  on  the  outbreak  of  war.  He  was  awarded  the  Military 
Cro-ss  in  June,  1916. 

Private  R.  A.  Tay,  Royal  Warwick.shires.  aged  22,  who  has 
been  killed  in  action,  was  an  electrician  at  the  Jubilee  Pits, 
Sandwell. 

Corporal  A.  Featherstone,  Manchester  Regiment,  awarded 
the  Military  Medal,  was  an  employ^  of  Messrs  C.  Macintosh 
and  Co.,  Ltd.,  electric  w-ire  and  cable  manufacturers,  Man- 
chester. 

Private  C.  HAivtrsoN,  Manchester  Regiment,  killed  in  action. 
was  also  employed  by  Messrs.  C.  Macintosh  &  Co.,  Ijtd. 

Fitter  F.  H.  Davies,  R.G.A..  killed  in  action  on  July  5th, 
was  employed  at  the  Hulme  Electric  Works.  Manchester. 

I/ieutenant  H.  Bdteer,  R.F.C.  killed,  was  on  the  staff  of 
Messrs.  Dick,  Kerr  &'  Co.,  Ltd..  of  Preston. 

Obituary.— Mr.  A.  Moseia'.— We,  regret  to  record  the  death 
of  Mr.  Alfred  Moscly,  C.M.G.,  which  occurred  on  Sunday,  at 
the  age  of  62  years.  It  will  be  remembered  that  he  organised 
an  Industrial  Commission  to  the  U.S.A.  in  1902,  and  an 
Educational   Commission    in  1903. 

Sir  C.  S.  Milbdrn.— The  late  Sir  Charles  Stamp  Milbum 
was  a  director  of  the  Newcastle  &  District  Electric  I;ighting 
Co..  Ltd. 

Mr.  R.  Rowland.— The  death  took  place  on  .July  7th  of 
Mr.  Richard  Rowland,  mains  superintendent  at  the  Peter- 
borough Corporation  electricity  works.  He  was  37  years  of 
age.  and  was  brother  of  the  acting  engineer  of  the  works,  Mr. 
T.  Rowland. 


NEW   rCOMPANIES     REQISTERED. 


Kortinf^  Bros.   (1917).   I-td.  (14^,041).— Private  company. 

Krgislcr.rt  July  21vl.  C.ipit.il.  fl.'i, 011(1  In  £1  ".hares.  I'nunricrs,  flcclrical, 
mechanir;il,  gas.  hf-alinc,  anil  vpntil.tlinc  rnginefrs,  X-c.  The  suhsrrihers 
feach  with  <»nc  share)  are:  F.  G  Kerlv.  10.11.  Austin  Friars.  E.C.,  solicitor; 
II.  Glenister.  2fl.  KRfrton  Oartlens,  Hendnn,  N.W..  .nliritor's  rtetU  Vh* 
first  directors  are  :  F.  A.  Robinson.  E.  H.  Bccl<rtt.  and  O.  I.tnc)»rn-,anii. 
Registered   office :    53,  Victoria    Street,    W. 
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Alfred   Herbert   (Russia),    Ktd.    (1-17,920).— Private   com- 

p.iii>.  K''f;ist.Ti<I  Jul',  lOth.  C.ipiMl.  fJo.OOO  in  £1  shares.  To  c.irry  on  in 
Russia,  or  t-lMwheu;  in  l-iuiopc,  Asi.i,  tin-  United  Kingdom,  iht-  Unircd  Stiiti-s, 
and  i'nnada  the  busintss  of  buyin)*,  selling,  nianufaclurinj;,  repairing,  and 
Irtling  on  hire  machinery,  iii.Tchini-  toids,  plant,  inolor  cars  and  cycles,  elt-c- 
triidl,  hytiraiilic,  ami  mechanical  engincrrs,  \'C.  The  subscribers  (each  with 
one  share)  are  A.  Hcrberl,  Dunley  Manor,  Whitchurch.  Hants,  chairman  of 
.\lhed  Herbert.  I.td..  I'oventry ;  H.  C.  Chambers,  Hern.  Blakesky  Road. 
\'ardley,      Birmingham,     solicitor's     innnaging     clerk.  Permanent      governing 

direr  tor :  A.  Herbert.  Solicitors :  Pinsent  &  fo..  t>.  Bennett's  Hill,  Birm- 
ingham. 

National  Union  of  Manufacturers,  Incorporated  (117,rr67). 

-  Registered  July  lllili  hv  Moreton,  Phillips  .V  Son.  H-12,  Finshury  Square, 
E.C,  as  a  comp.inv  limited  by  guarantee,  not  foi  rned  for  purpose  of  profit. 
The  word  "  Limited  "  is  omittr^i  from  the  title  by  licence  of  the  Board  o( 
Trade.  The  number  of  ntembers  is  unlimited,  and  Vach  member  Is  li.d)le 
for  five  guineas  in  the  event  of  winditig  np.  Objects  :  To  undertake  all  or 
any  of  the  liabilities  and  assei>  of  an  unincorporated  assm'ialion  known  iis 
the  British  Manufactmrrs'  Association,  IDiri,  whose  principal  oflice  is  at  II, 
Paternoster  Square.  •  K.C.  (o  promote  ihc  home,  colonial,  and  foreign  Ir.ides 
and  industries  of  tlie  United  Kingdom,  to  encourage  free  intercourse  between 
masters  and  workmen,  ti>  render  pecyniary,  hgal,  and  other  assistance  to 
small  essential  industries  in  case  of  neeil  (provided  that  no  such  assistance 
shall  be  given  to  members  of  the  ,Asstniation,  and  that  the  laws  relating  to 
champerty  and  mnintenance  shall  be  observed),  to  collect  and  disseminate 
statistical  and  other  informaliot^n  &c.  The  managenienf  is  vested  in  an 
ex«H-utive  council.  President.  G,  Terrell,  M.P.  (Tyler  &•  Co.,  Ltd.);  deputv- 
chairman,  R.  L.  M.nh.-ws  (W.  J.  lurn.  \  &  Co.,  Ltd.);  treasurer.  J.  Walker 
(John  W.dker  &  Co..  Lid.).  Solicitors:  Moreton.  Phillips  &  Son,  n-I2.  Fins- 
bury  Square,  K.C.  Secretary:  G.  W.  Cheesman.  Registered  ofTtce  :  H, 
Patern<)sti-r    .Square,     E.C. 

British   Ignition  Apparatus  Association,  Ud.  (14S.(V)1). — 

Priv.ile  ct»n)pan> .  Kegislmd  Jul\  ISlIi  l.\  A.  K.  .Monks,  lJ;i,  C.miioti  Street, 
K.C.,  as  .1  company  limited  by  guaranlre.  with  not  more  th;in  ,')0  members, 
each  liable  for  £1  in  the  event  of  winding  up.  Objects  :  To  promote  ami 
protect  the  interests  of  manuf.ictui  ers  of  ignition  apparatus  in  the  United 
Kingdont,  to  conduct  and  assist  in  e\pt;riiiients,  to  promote  the  standardisa- 
tion of  quality  antl  form  of  igniiioo  apparatus,  and  the  adoption  of  equitable 
forms  of  contracts.  &-r.  The  subscribers  (each  with  one  share)  are:  'P.  F. 
Bennett.  Ardcncote,  F'our  O.iks,  manufacturer;  R.  B,  North,  St.  Wilfred's, 
Magden-  Lane,  Walford,  manufacturer ;  G.  A.  Lister,  Coundon  Road,  Cov- 
entry, engineer;  W.  A,  Andenson.  94.  West  Road,  Westcliff-on-Sea,  company 
secretary;  G.  H.  Woods,  2,  Norfolk  Street.  W.C.  engineer;  E.  Garton, 
Tralee,  Kenilworth,  engineer;  M.  C.  I,usk.  S3,  Cannon  Street,  E.C.,  manu- 
facturer. The  first  members  of  the  governing  committee  are  to  be  appointed 
at  the  first  general  meeting.  Registered  oflice ;  29-34,  Mansion  House  Cham- 
bers.  E.C. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Tyne  Electric  Steel  Foundries. — Issue  on  June  19tli,  1917, 

of  £200,  and  on  June  2.'»th  of  £100  debentures,  part  ol  a  series  of  which 
particulars    have    already    been    filed. 

South  Metropolitan   Electric  Light  &  Power  Co.,   Ltd. — 

Second  debenture  date  J  July  IHih.  1!»17.  to  srcure  £.'iO.(IOO  charged  ua  the 
company's  undertaking  and  pro|K'rty.  present  and  future,  includmg  uncalled 
capital.      Holder  :    Minister  of  Munitions. 


CITY     NOTES. 


In    their  report  for    1916,   the    directors 
British  Thom^      refer  to  the  completion  of  the  canteen  and 
son=Houston       works  extension  at  Willesden,  and   to  the 
Co.,  Ltd.  f:ut  that  a  canteen  is  approaching  comple- 

tion at  the  Eugby  works.  Owing  to  fur- 
ther dilution  of  lahiiur  and  the  absence  of  employes  who  were 
famihar  with  the  stocks,  it  was  not  possible  to  take  an  inven- 
tory at  the  Willesden  factory  and  at  the  Rugby  main  factory, 
so  that  book  figures  had  been  relied  upon.  The  usual  com- 
plete inventory  was  taken  at  the  other  factories  and  branch 
offices.  As  stated  last  week,  the  profits,  after  deducting  all 
expenses  and  charges  other  than  debenture  and  loan  interest, 
were  ^359,364.  plus  £73,359  brought  forward.  £50,000  is  re- 
quired for  excess  profit  duty  and  munitions  levy  and  for  in- 
creased depreciation  to  the  end  of  1915.  The  reserve  re  raw 
materials  made  at  December,  1915,  has  not  been  required, 
and  has  been  written  back.  Interest  on  debentures  and  loans 
for  1916  has  absorbed  £70.100.  and  there  is  to  be  appropriated 
for  depreciation  £153,700  (depreciation  of  goodwill,  patents, 
and  licences  £40,636;  depreciation  of  plant,  £103,715;  depre- 
ciation of  shares  and  debentures,  £4,589;  and  depreciation  of 
apparatus,  supplies,  and  meters,  itc,  £4,759).  £163,9'23  is 
being  carried  forward  subject  to  the  deduction  of  munitions 
levy  for  1916,  the  amount  of  which  has  not  yet  been  ascer- 
tained. [For  1915  the  profit  was  £262,361,  interest  was 
£57.922,  and  depreciation  appropriations  were  £144.878.]  The 
total  par  value  of  debentures  returned  to  date  is  £3S..505,  and 
the  net  amount  out.standing  to  date  is  £173,495.  The  usual 
practice  has  been  followed  in  making  reserves  to  cover  risks 
in  connection  with  bad  debts  and  other  contingencies.  The 
report  refers  to  the  death  of  Sir  George  Franklin  (a  directoi' 
for  18  years),  and  to  the  resignation  of  Mr.  J.  P.  Nauheiin  (a 
director  for  20  years),  and  Mr.  E.  Thurnauer,  who  for  21  years 
had  represented  the  Freni-h  shareholders,  does  not  now  stand 
for  re-election.  Mr.  H.  C.  Trf-vis,  the  managing  director,  has 
been  appointed  ch.airman.  152  employes  have  fallen  in  the 
war,  1:^8  have  been  wounded,  102  have  received  commissions, 
27  have  won  special  honours,  9  have  been  mentioned  in  dis- 
patches, and  11  have  been  specially  commended  for  service 
in  the  field,  k  pemnanent  memorial  tablet,  containing  the 
names  of  all  who  have  died  in  active  service,  will  be  erected 
at  the  end  of  the  war. 


Clcvodon,  Portishead  &  District  hicctric  Supply  Co.,  Ltd. 

— .At  the  aiiiiunl  incctiiig,  tlio  directors  reported  a  satisfactory 
growtli  111  till'  undertaking,  in  spite  of  the  very  difficult  condi- 
tions prevailing,  the  gross  revenue,  being  more  than  double 
that  ot  tlui  previous  year.  The  number  of  consumers  con- 
nect<>d  in  Portishead  has  been  increased  fioin  179  to  193,  and 
the  .sub-station  at  Bower  .\shton  is  supplving  power  to  the 
South  Liberty  Colliery  and  the  ,\.shbiii  Vale  Brick  Works. 
The  extension  of  mains  through  l,ang  .\shtoii  village  is  almost 
(ompleled,  and  a  number  of  consunieis  have  been  connected. 
The  total  receipts  on  reveniic  account  amounted  to  £3,965 
compaie.l  with  fl.7:<7  last  year.  Notwithstanding  the  in' 
creased  cost  of  fuel  and  all  other  expen.-es,  the  gross  profit  is 
£224.  coiiiparcd   uitli    I'COt;  last  year. 

Nortii  Alelhouriic  lilectric  Tramways  &  Li><litin;i  Co.,  Hd. 

-  The_  gross  receipts  show  an  increa.se  from  £3:t,462  to 
I'tH.^.W.  'Ilie  exiKMises— principally  due  to  increased  wages 
and  high  cost  of  materials  and  insight,  factors  which,  unfortu- 
iialrly.  show  no  sign  of  disapp<>aring— increa.sed  from  £21,730 
to  ,4'2.S,8,S8,  the  net  revenu*'  thricli>ie  being  .£11,47(1,  as  cnm- 
paied  with  £ll,7;i2  for  the  pivvioiis  year.  Cafiital  expendi- 
ture aiiiouutivl  to  fl,917.  A  contract  has  been  entered  into 
with  till'  Melbourne  City  Council  for  the  lighting  of  l''lciniiig 
ton  and  Kensington.  The  neix'ssary  work  of  laying  the  mains 
and  envting  the  standards  is  being  proceeded  with  as  rapidly 
as  in issible . — /•'( lui )i etc r. 

Lastern    lixtension,  Australasia   &   China   Ttlejjraph   Co., 

lad.— Owing  to  ilclays  arising  from  the  war  in  obtaining  thi^ 
nece.ssiiry  returns  from  foreign  .stations  and  administrations 
it  will  be  inipos.sible  "to  present  the  accounts  and  balance 
sheet,  duly  audited,  for  the  year  1910  t«  the  shareholders 
until  the  autumn.  .\s,  however,  it  is  necessary,  under  the 
provisions  of  the  Companies'  (Consohdation)  Act,  1908,  U> 
hold  a  general  meeting  within  15  months  from  the  date  of 
the  last  preceding  meeting,  the  directors  convened  an  extra- 
ordinary general  meeting,  which  wa.s  held  on  17th  inst..  Sir 
-T.  Wolfe  Barry  presiding.  The  proceedings  were  puicly 
lormal. 

Greenwood  &  Batley,  Ltd.— The  report  ff>r  the  period 
from  July  12th,  1915,  to  March  31.sfc  last  states  that,  after 
providing  for  interest  on  debentures,  expen.ses  of  manage- 
ment, doubtful  debts,  the  writing  down  of  war  capital  ex- 
I)enditure.  and  the  company's  anticipat<^d  liability  under  the 
Finance  Acts,  there  is  a  profit  of  £119,242.  The  directors 
have  appropriated  £45,00(_)  for  depreciation  and  £13,000  to 
reserve  account,  and  recommend  that  a  final  dividend  on  the 
ordinary  shares  of  15  per  cent,  (that  is,  30s.  per  fullv-paid 
share  and  los.   per  £5  paid  share). 

Crompton  &  Co.,  Ltd. — The  issue  of  the  accounts  for  the 
year  ended  March.  1917,  has  been  postponed  pending  the 
settlement  with  the  Ministry  of  Munitions  of  various  matters 
connected  with  the  "  control  "  of  the  business.  The  profits 
for  the  year  justify  the  dividend  of  5  per  cent,  per  annum  on 
the  ordinary  (and  7  per  cent;  on  the  preference)  shares.  The 
works  continue  to  be  fully  employed  on  orders  of  national 
importance.    Meeting  :   August  1st. 

South  Brazilian  Railways  Co.,  Ltd. — In  their  report,  the 
directors  show  that  there  was  a  loss  on  the  Curitvba  tramways 
undertaking  of  £2,856,  and  a  net  profit  of  £12,472  on  the 
electric  light  and  power  undertaking,  leaving  the  net  earn- 
ings £9,616.  Of  this  £5,218  has  been  paid  to  the  unsecured 
creditors,  £773  has  been  put  to  accident  damages  account,  and 
interest  on  debentures  is  to  be  paid  at  2s.  lid.  per  £20 
debenture  for  the  year  3915-16. 

France.— La  Soci^t^  Hy<Iro-Ek>ctrique  et  Metallurgique 
du  Palais  is  the  name  of  a  new  company  which  has  recentlv 
been  formed  in  Paris,  with  a  capital  of  £200,000,  to  estab- 
lish new  electrometallurgical  works.  The  Societe  d'Electro- 
Metallurgie  de  Dives  is  intere.sted  in  the  new  undertaking. 

General  Electric  Co,.  U.S.A.— The  "  Times  "  New  York 
correspondent  states  that  this  company  has  ju^t  issued 
$15,000,000  of  three-year  6  [jer  cent,  notes,  which  have  been 
offered  to  the  public  at  99j. 

Liverpool  Overherd  Railway  Co. — Interim  dividend  for 
.Tune  half-year  at  the  rate  of  5  per  cent,  on  the  preference 
and  2J  per  cent.  p<>r  annum  on  the  ordinary,  less  income-tax 
5s.  in  the  £.  .  - 

South  American  I^ijjht  &  Power  Co.,  Ltd. — .After  p.iving 
5  \>cr  cent.,  less  income-tax.  for  1916.  £2,000  is  written  off 
discount  on  debentures,  and  £3,690  is  to  be  carried  forward. 

Kaministiquia    Power    Co. — Onarterlv   dividend,   $1J    per 

share   (seven  per  cent,  per  annum). 

Ani^lo=American  Telegraph  Co.,  Ltd.  —  Interim  dividend 
for  the  quarter.  15s.  ner  cent,  on  the  ordinary  stock,  and 
£1  10s.   per  cent,  on   the  preferred  stock,  less  income-tax. 

Bournemouth  &   Poole    Electricity   Supply    Co.,   Ltd.— Tn- 

terim  dividend   on   the  ordinary   shares  at   the   rate   of  5   per 
c-cnt.  per  annum,  less  tux,  for  the  half-year  ended  June  30th. 

Electrical   Utilities,   Ltd. — \  dividend   of  1|   per  cent,  on 

the  preferred  .stock  is  announced. 

City  of  Buenos  Aires  Tramways  Co.  (1904),  Ltd.— Divi- 
dend of  Is.  3d.  per  share,  less  income  tax.  for  three  months 
ended  June, 
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London  Electric  Railway  Dividends.  —  Cfiifral  London 
Railway  Co.— Interim  dividend.s  for  the  six  months  ended 
June  :Mh  on  the  undivided  ordinary  stock  of  Ij  per  cent.,  and 
on  the  preferred  ordinary  stoi'k  of  2  per  cent.  , 

London  Electric  Railway  Co.— Dividend  for  tlic  half-year 
at  the  rate  of  2  per  cent,  on  the  four  per  cent,  preference 
stock  and  J  per  cent,  on   the  ordinary   shares. 

City  if:  South  Jjondon  Railwaii  Co.— Dividends  of  ^i  per 
cent,  on  the  five  per  cent,  preference  stocks,  1891,  1890.  19()1. 
and  19t)o,  and  4  per  cent,  on  the  ordinary  stock  for  the  six 
months.  . 

Metropolitan  District  R<iiliraii  Co.— lutcnm  dividends  tor 
the  ."iix  months  ended  June  :Vlth  on  the  four  jier  cent.  Ruar- 
anteed  stock  of  2  per  cent.,  on  the  fii-st  preference  stock  of  2i 
per  cent.,  and  on  the  second  preference  stock  of  IJ  per  cent. 

rndcrinound  Electric  RnilwayK  Co.  0/  London.  Ltd.—\n- 
terest  on  the  .six  per  cent,  first  cumuliitivc  income  debenture 
st(xk,  loss  tax,  at  3  per  cent.,  and  coupon  No.  19  ofl'  the  six 
jier  cent,   income  bonds,   free  of  tax.  at  2  iier  cent. 

Trowbrid);Se  Klectric  Supply  Co.,  Ltd.— Tlie  result  of 
workina  for  191(i  is  a  profit  of  £541!.  Dividend,  7-5  per  cent. 
on  ordinarv  shares.  5  per  cent,  on  preference.  To  deprecia- 
tion i;22;">,  to  reserve  MTU.  carried  forward  f5(i.  The  output 
of  electricity  has  increa.sed  consideralily,  due  in  part  to  new 
consumers  for  liuhtinR.  but  mainly  to  heavy  day  loads  for 
po^er  purpo.ses,  in  addition  to  an  all-night  supply. 

Spain. — A  new  companv  h.'t.s  recently  been  or^;inised  in 
Madrid  with  a  capital  of  no  less  than  il.OlXl.fKH),  and  the 
title  Iia  Sociedad  Espanola  de  Construcc-iones  Electro-Me<'a- 
nica,  to  establish  works  near  Cordoba  for  the  electrolytic 
manufacture  of  copfier  and  also  electrical  material.  The 
Schneider  Co..  of  T,e  Creu.sot,  France,  and  a  number  of  the 
leading  Spani.sh  iron  and  .steel  companies  are  interested  in 
the  new   undertaking. 


STOCKS     AND     SHARES. 


Tuesday  iBvisNiNG. 

Stock  Exchange  markets  are  ovei^shadowed  by  the  news  from 
Russia.  That  this  should  cause  a  certain  amount  of  depres- 
sion is  'only  natural,  but  the  depression  is  noticeable  more  in 
the  wav  of  a  check  administered  to  business  than  in  any 
violent  fall  in  prices.  The  Russian  disappointment  is  neutra- 
lised to  some  extent  by  the  comforting  reflection  that  every 
day  brings  the  United  States  nearer  to  the  firing  line  with  a 
substantial  new  army,  and  this  suffices  to  hold  prices  reason- 
ably steady.  Rumours  of  a  new  War  Jjoan  continue  to  be 
very  persistent,  and  the  latest,  vote  of  credit  taken  by  the 
Government  has  pointed  the  prophecy  of  those  who  anticipate 
a  new  issue  in  the  forthcoming  autumn.  At  the  same  time, 
many  Hood  authorities  hold  the  view  that  another  War  Loan 
is  unlikely  to  appear  for  some  time  yet. 

The  principal  feature  in  the  domestic  markets  is  the  declara- 
tion of  Home  Railway  interim  dividends.  Of  these,  the 
announcement  of  the  Underground  Electric.  Railways  Co. 
occasioned  surprise  and  di.s;ip[X)intment,  because  the  market 
had  been  looking  for  5  per  cent.,  whereas  the  company  de- 
clares 4  per  cent.,  the  same  rate  as  that  of  six  months  ago, 
but  couiparing  with  fi  per  cent,  this  time  la.st  year.  The  divi- 
dend on  the  bonds  for  the  time  being,  therefore,  becomes 
4  per  cent.,  and  at  SO  the  return  is  exactly  5  per  cent,  on  the 
nionev,  which  is  equivalent  to  61  per  cent.,  less  tax.  The 
price  of  the  bonds  has  fallen  4  points  to  86,  and  the  f  10  shares 
are  i  down  at  1|. 

The  London  Electric  and  the  City  iV  South  London  Com- 
panies are  paying  ij  per  cent,  on  their  ordinary  stocks,  while 
the  District  is  to  distribute  li  per  cent,  on  the  2nd  prefer- 
ence. All  three  are  the  same  a.s  those  of  a  year  ago.  The 
Metropolitan  dividend  conies  out  on  Thursday  in  this  week. 
The  market  as  a  whole  is  inclined  to  be  reactionary,  follow- 
ing the  cour.s*^  of  Consols,  which  have  given  way  from  the 
highest  point  tou<'hed  last  week.  Metropolitan  fell  i ;  Dis- 
tricts followed  suit.  But  Central  London  Assented  ordinary 
has  gained  a  point. 

The  tclegrai>h  and  cal)le  market  is  uniformly  good.  Fur- 
ther advances  have  been  obtained  by  the  higher-priced  stocks 
and  shares,  and  notwithstanding  the  dulness  of  investment 
securities  generally,  in  this  particular  .section  there  is  ccr- 
tainly  no  set-back.  'ITae  telet;raph  market  is  one  of  those  in 
which,  current  quotations  stand  a.s  a  rule  hifiher  than  the 
levels  current  on  the  outbreak  of  war.  For  instance.  Eastern 
Telecraphs  at  1411  and  Eastern  Extensions  at  141  show  rises 
for  the  three  years  of  115  and  1|  respectiveh':  Cdobe  Ordinary 
at  12s  are  27s.  6d.  up,  although  tlie  preference  at  Ifl',  show  a 
fall  of  2a.  fixed  interest  shares  havinc,  of  course,  suffered  in 
sympathy  with  r<onsols,  the  price  of  which  has  come  ilowii 
from  721.  at  which  it  stood  on  the  'outbreak  of  war,  to  r>ol 
fo  day.  Anclo  .\merican  preferred  at  90  is  9J  down  over  the 
three  years,  another  inst.ince  of  the  way  in  which  the  price 
of  fixed-interesti  stocks  have  fallen,  while  Westerns  at  14J 
are  £)  up.  and  Panamas  at  31s.  3d.  show  a  rise  of  Cs.  3d.  The 
principal  improvement  in  this  market,  comparatively  speak- 
ing, is  that  secured  bv  Marconis,  the  ordinary  shares  having 
risen    from   1|  on  July  27th,  1914,    to  3i   now,  an  advance 


of  25s.,  and  the  preference  at  3g  are  1  1/16  up.  Canadian 
Marconi  at  10s.  9d.  have  practically  doubled  within  the  period, 
w^hile  the  Americans  at  17s.  6d.  are  7s.  to  the  good. 

Underground  Income  Bonds  at  80  show  a  fall  of  7j  since 
July,  1914.  Metropolitan  Consolidated  at  23i  is  i;{J  down, 
while  Districts  at  16  arc  6  points  lower.  Central  London 
deferred,  now  standing  60,  compares  with  81  on  the  outhreak 
of  war.  - 

Once  again  it  is  the  Jjoiulon  section  in  the  electricity  supply 
niarket  that  stands  out  with  prominent  strength  on  the  week. 
City  Ordinary  at  I24  are  5s.  up.  County  Ordinary  arc  J<ls. 
higher  at  llj.  South  Metropolitan  preference  have  jumped 
up  Is.  6d.,  and  the  ordinary  are  very  firm  at  a  guinea.  St. 
James's  rose  5s.  on  the  dividend,  and  the  remainder  of  the 
list  keeps  hard.  Edison  Swan  partly  paid  changed  hands  at 
15s.  the  other  day.  British  .\luminium  are  a  noteworthy 
feature  of  strength  at  3(_1s.  EduiuniLson's  non-cumulative  pre- 
ference lire  wanted  at  about  lis.  3d. 

Callenders  continue  to  advance,  a  rise  of  1.0s.  taking  the 
prill'  to  14i.  In  the  iron  and  steel  group,  Babcock  &  Wilcox 
are  better  at  i'3. 

The  Oas  Light  &  Coke  Co.  has  reduced  its  dividend,  and 
the  stock  has  eased  off  to  71. 

Braziliiin  varieties  are  duller  on  a  sharp  drop  in  exchange, 
and  Brazil  'D'actions  shed  i  to  49J.  the  preferred  falling  a 
point  to  90.  Mexico  Tramways  bonds  are  a  trifle  easier,  and 
British  Columbia  preference  has  lost  .3  points.  Argentines  are 
mostly  better,  and  the  Tramways  First  preferenc'e  sympathised 
with  1/16  advance.  Canadian  (leneral  Electric  is  H  lower  iit 
1175.  Industrials  as  a  wholi-  are  tb"  leii.st  allVrted  by  the 
Russian  news,  and  rubber  shares  stei'dily  appreciate  with  the 
price  of  tlie  produce,  which  has  improved  to  2s.  8d.  per  lb. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
HoHB  Elbotbioitt  Oohpanibb. 

Dividend  Price 

^      '      V  July  21,    Rise  or  («11 

1916,    1916,  1917.        this  week. 

Brompton  Ordin»ry       ....      10         9  6i  — 

Charing  Cross  Ordinary           ..66  84  — 

do.       do.        do.     4i  Pret..       4i       4J  M  — 

Chelsea       4         3  Si  — 

City  of  London 8         8  ia|  +  J 

do.       do.   6  per  cent,  Pref.       8         6  10  — 

County  of  London          ..        ..       1         7  11^  -l-.i 

do.         6  per  cent.  Pret.       6         6  10  — 

Kensington  Ordinary     ....       7       10  6J  — 

London  Electric 8         8  1  — 

do.        do,  6  per  cent.  Pref,       6         4  81  — 

Metropolitan         8         8  3{  — 

do.           4i  per  cent.  Pret,       4)       H  8i  — 

St.  James' and  PaU  MaU  ...       8         8  6|  +i 

South  London       6         5  a|  — 

South  Metropolitan  Pref.        ..7         7  31/6  +1/9 

Westminster  Ordinary  ....       7         7  6J  — 
Tblbsbaphs  and  Tilbphohbb, 

Anglo-Am.  Tel.  Pret 6         6  99  — 

do.            Det 83/6      li  931  — 

Chile  Telephone 8         8  7  — 

Cuba  Sub.  Ord B         6  8§  — 

Eastern  Extension          ....        8         6  Hi  4-  } 

Eastern  Tel.  Ord.            ..        ..        8          B  141i||  +1^ 

Globe  Tel.  and  T.  Ord 7         7  I'iS  — 

do.              Pref.           ..6         6  lOi  — 

Great  Northern  Tel 39       34  86  — 

Indo-Enropean 18        13  Sit  +  i 

Marconi       ., 10        10  3i  —  t 

New  York  Tel.  4)           ....        44        4J  99  — 

Oriental  Telephone  Ord.         . .      10        10  3^  — 

United  R.  Plate  Tel 8         8  6ii  — 

West  India  and  Pan 6d,    6d.  1^"!,  —A 

Western  Telegraph        ....        8         8  144  +  i 

Home  Ruu, 

Central  London,  Ord.  Assented        4         4  614  4 1 

Metropolitan         1          I  33*  —  » 

do.         District       ..        ..      Nil      Nil  15*  —  * 

Underground  Electric  Ordinary     Nil      Nil  18  —  4 

do.               do.     "A"     ..      Nil      Nil  6/9  — 

do.              do.     Income         6         4  80  —4 

FOBBIOM  T&AMB,  fto. 

Dividend 

1916.    1916. 

Adelaide  Sup.  6  per  cent,  Pret.        6         6  6  — 

Anglo-Arg.  Trams,  First  Pref,          64        64  32  +  ^, 

do.               3ndPref.  ..       64      —  21  — 

do,               6  Deb.      ..6         6  68  — 

Brazil  Tractions 4          4  494  —i 

Bombay  Electric  Pref 6         6  10  — 

British  Columbia  Eleo.  Bly,  Pfce.    6         6  614  —8 

do.            do.           Preferred  Nil    Nil  894  — 

do,             do.           Deferred  Nil    Nil  374  — 

do.            do.           Deb.          44       4}  674  — S 

Mexico  Trams  6  per  cent.  Bonds    ,  Nil    Nil  36  — 1 

do.           6  per  cent.  Bonds     Nil    Nil  80  — 
Mexican  Light  Common         . .       Nil    Nil 

do.  Pref Nil    Nil 

do.  1st  Bonds       ..       Nil    Nil 

MAHtrF&amBjNa  Cohpakibb, 

Babcock  ft  Wilooi         ....       16       16  :i  -f  ^ 

British  Aluminium  Ord.          ..         7        10  30/                  +!/■ 

British  Insiilnted  Ord 174      30  13i  — 

British  Westinghouse  Pref,    ..         74        74  3,;,  — 

Callenders 30        90  Hi  -f  4 

do.       6  Pref 6         t  i{ 

Castner-Kellner 93       99 

Edison  Swan,  fully  paid         . .       —       —  l[ 

do.        do.  4  per  cent.  Deb.         4         4  704 

Electric  Construction  ....       74       74  f8 

Gen.  Blec.  Pref 9        f  10 

do.        Ord ID        10  164 

Henley 96       36  18 

do.      44  Pref 44       44  4 

lodU-Bobber       10       10  134 

Telerraph  Con 90       SO  884 

*DiTldandi  pafd  tnt  of  Inaane-UB 
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MANUFACTURE     OF      SYNTHETIC     NITRATES 
BY     ELECTRIC     POWER. 


At  the  meeting  of  the  Societv  ov  'Chbmical  iNiiuSTHi:  last 
uoek,  Mr.  E.  Kilbukn  Scott  read  a  paper  ou  this  subject. 
He  .said  that  when  lixing  atmospheric  nitrogen  in  an  electric 
furnace,  the  reaction  mainly  depended  on  the  contact  of  air 
with  the  arc;  many  furnaces  were  faulty  in  this  res[)ect.  and 
It  wa.s  found  that  their  defects  were  due  to  their  Iwing  of  the 
single-phase  type;  after  showing  that  the  Birkeland-Byde, 
Schonherr,  and  Pauling  furnaces  were  subject  to  this  critic- 
ism, he  described  a  three-phase  furnace  of  his  own  design  in 

\     which,  he  claimed,  every  particle  of  air  must  come  into  con- 
tact with  the  rapidly  revolvitig  sheet  of  flame.     This  was  the 

'■     only  nitrogen  furnace  that  had  been  developed  as  a  self-con- 

*     tained  three-phase  unit.* 

It  was  e.ssential  that  the  arcs  should  be  blown  into  flames, 
either  by  a  stationary  magnetic  field,  as  in  the  Birkeland; 
Eyde  type,  or  a  rotating  magnetic  field,  as  in  the  Moscicski 
furnace,  or  by  the  air  Mowing  through  the  furnace,  as  in  the 
Schonherr,  Pauling,  and  Kilburn  Scott  types.  It  was  a  dis- 
advantage to  employ  a  magnetic  field,  as  this  involved  the 
provision  of  a  supply  of  direct  current,  whereas  the  air  must 
pass  through  the  furnace,  and  the  arc  flames  produced  by 
air  flow  were  just  as  effective  as  those  obtained  by  a  mag- 
netic field. 

An  advantage  of  the  three-phase  furnace  was  that  it  re- 
quired only  three  electrodes,  whereas  three  single-phase  fur- 
naces required  six. 

In  single-phase  furnaces  the  arc  was  started  by  bringing 
the  electrodes  together  until  the  air  gap  was  sufficiently  short 
to  allow  the  high-pressure  current  to  jump  across,  a  process 
involving  risk  to  the  plant ;  in  his  three-phase  furnace  the 
author  avoided  this  drawback  by  using  pilot  sparks.  A  wire 
placed  half-way  between  the  tips  of  the  electrodes  was  con- 
nected to  a  high-frequency  apparatus,  and  when  this  was  set 
in  operation  sparks  passed  from  the  wire  to  the  electrodes, 
thus  breaking  down  the  air  'dielectric  and  allowing  the  arc 
to  strike.  The  electrodes  could,  therefore,  be  set  at  the  best 
distance  apart,  and  a  lower  pressure  could  be  used  to  operate 
the  furnace,  with  a  better  power  factor.  He  found  it  bene- 
ficial to  keep  the  pilot  sparks  on  all  the  time,  as  the  yield 
was  improved  and  continuity  of  working  obtained,  thus  avoid- 
ing surges  and  other  troublesome  electrical  phenomena.  The 
■flow  of  energy  in  a  three-phase  furnace  was  practically  always 
■at  a  maximum,  and  the  arcs  assisted  in  maintaining  each 
other,  whereas  in  a  single-phase  furnace  the  power  varied 
from  zero  to  a  maximum  twice  in  each  cycle.  Preheating 
the  air  economised  heat,  raised  the  temperature  of  the  fur- 
nace, and  dried  the  air,  resulting  in  a  larger  yield.  The 
higher  the  temperature  the  better,  as  it  helped  ionisation  of 
the  air;  he  had  found  it  advantageous  to  use  250  deg.  C. 
The  preheat  could  be  obtained  from  the  gases  leaving  the 
fumaee,  and  one  large  preheater  could  serve  several  furnaces. 
The  chemical  action  being  reversible,  it  was  important  to 
chill  the  nitric  oxide  gas  quickly.  With  single-phase  furnaces, 
excess  air  was  blown  through  for  this  purpose :  in  the  Kilburn 
Scott  type,  a  boiler  was  used  to  form  the  roof. 

This  method  of  cooling  was  effective  owing  to  the  latent 
heat  of  steam,  and  the  steam  could  be  used  for  generating 
electric  power,  or  providing  distilled  water  for  the  absorption 
plant.  The  boiler  was  connected  to  earth,  and  the  blown  arc 
flame  acted  on  it  in  much  the  same  way  as  any  ordinary 
flame  burning  to  carbon  dioxide.  The  metal  was  not  affected, 
because  nitric  oxide  did  not  attack  it.  In  Norway  the  fur- 
nace gases  werv_^  pas.sed  through  an  ordinary  Babcock-Wilcox 
boiler  when  the  temperature  had  been  lowered  to  about  200 
deg.  C,  at  ■which  temperature  nitrogen  pei'oxide  could  do 
damage,  and  it  was  much  safer  in  this  respect  to  use  the 
boiler  directly  on  the  furnace  where  the  gas  was  still  in  the 
nitric  oxide  stage. 

The  yield  obtained  from  single-phase  furnaces  was  generally 
estimated  at  50  to  60  gm.  (1|  to  2  oz.)  of  pure  nitric  acid  per 
KW.-hour,  or,  say,  half  a  ton  of  pure  acid  per  KW.-year. 
With  the  author's  three-pha.se  furnace  yields  50  per  cent, 
greater  were  quite  -feasible.  Of  the  total  energy  put  into  the 
furnace,  about  10  per  cent,  could  be  obtained  as  low-pressure 
steam.  The  yield  rose  to  its  full  value  in  about  a  quarter  of 
an  hour  from  the  time  of  starting  the  furnace.  The  pressure 
required  to  operate  the  furnace  w-as  under  1,500  volts,  and 
power  factors  over  0.85  were  obtained. 

The  usual  absorption  system  consisted  of  a  range  of  high 
towers  of  acid-proof  brickwork,  filled  ■v\-ith  quartz  pebbles  or 
some  patented  form  of  acid-proof  filling.  The  gas  entered 
each  to^R'er  at  the  bottom  and  rose  through  the  filling,  whilst 
the  absorbing  hquid  ran  down  over  the  filling  in  thin  layers. 
Dilute  nitric  acid  was  collected  at  the  bottom  of  each  tower 
and  forced  up  to  the  top  of  the  next  one,  the  liquor  passing 
from  tower  to  tower  in  one  direction  while  the  gas  passed 
in  the  opposite  direction  ;  the  acid  concentration  attained  was 
about  25  per  cent.,  which  was  high  enough  to  make  ammo- 
nium and  calcium  nitrate.  Nitrous  acid  ■n-as  formed  during 
the  absorption  process,  and  split  up  in  the  presence  of  water 
vapour  into  nitric  oxide  and  peroxide,  the  former  then  taking 

*  The  Kilburn  Scott  furnace,  in  its  original  form,  was 
described  in  the  Electrical  PlEview  of  February  5th,  1915. 
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up  more  oxygen  from  the  excess  air  present;  for  this  reason 
the  gas  should  nave  slowly  between  the  towers  as  well  as 
inside  them.  Prof.  Moscicski  found  that  by  making  the  supply 
of  liquor  to  the  towers  intermittent  the  absorption  could  be 
very  much  improved.  His  absorption  chambers  were  rect- 
angular in  plan,  built  together  in  one  block,  with  perforated 
party  walls;  the  chambers  were  alternately  filled  with  quartz 
IK^bbles  and  empty,  and  the  gas  passed  at  about  4  cm.  per 
second  (li  in. /sec.)  horizontally  through  the  block,  while  the 
absorbing  liquor  intermittently  ran  down  the  acid-proof  filling. 
With  the  Moscicski  method  'J7  I)er  cent,  of  the  nitrogen  lX!r- 
oxide  gas  was  absorbed,  and  the  nitric  acid  coiild  be  drawn 
off  at  a  concentration  of  40  to  50  per  cent. 

In  the  second  part  of  his  paper  Mr.  Scott  compared  in 
detail  the  direct  method  of  making  nitric  acid  with  the  in- 
direct method  (by  the  manufacture  of  calcium  carbide  and 
calcium  cyanamide,  and  the  oxidation  of  ammonia).  He 
[xiinted  out  the  many  processes  required  for  the  latter  system, 
the  variety  of  machinery  employed,  and  the  necessity  of  facili- 
ties to  supply  limestone,  coke,  or  anthracite,  and  carbon  elec- 
trodes. On  the  other  hand,  the  process  of  direct  fixation  of 
nitrogen  was  .simple,  the  apparatus  required  a  minimum,  and 
the  raw  materials  (air  and  water)  universally  available,  so 
that  the  plant  could  be  .situated  anywhere  where  suitable 
electrical  energy  was  to  be  had.  As  regarded  the  cost  of 
plant,  the  indirect  process  was  not  in  the  running  with  the 
direct,  and  the  latter  had  a  great  advantage  in  respect  of  raw 
materials  and  labour,   which  would  increase  in  the  future. 

Before  the  war  electrical  energy  had  been  sold  in  this 
country  at  lower  rates  than  at  Niagara ;  in  the  future  cheap 
power  would  be  provided  by  large  power  stations,  and  some 
of  120,000  KW.  each  were  already  projected.  Up-to-date  coke 
ovens,  with  by-product  recovery  plant,  would  provide  gas  for 
power  generation,  and  electricity  would  be  largely  used  for 
electrochemical  and  metallurgical  proces,ses,  one  of  the  chief 
of  which  ■would  be  the  manufacture  of  nitrates  from  air  by 
the  direct  method.  This  lent  itself  particularly  well  to  off- 
peak  or  off-season  loads,  as  the  furnaces  could  be  switched 
on  and  off  without  detriment  to  themselves  or  to  their  pro- 
ducts. The  process  could  be  established  anywhere.  In  the 
case  of  coke-oven  plant,  the  nitric  acid  could  be  combined 
with  the  ammonia  derived  from  the  gases  to  produce  nitrate 
of  ammonia,  which  was  superior  to  sulphate  of  ammonia.  The 
sale  of  such  products  depended  on  prices  and  analysis,  and 
.  needed  no  goodwill  or  advertising ;  a  new  concern  could  sell 
all  its  output  at  once  if  it  could  supply  a  little  below  market 
price. 

Discussion. 

Mr.  Bower  said  he  was  very  much  impressed  by  the  dis- 
cussion in  the  paper  of  the  absorption  process  of  Moscicski. 
This  seemed  a  very  good  method,  because  in  the  absorption 
of  these  gases  it  was  necessary  to  carry  out  a  double  function, 
viz.,  to  oxidise  and  to  absorb,  and  the  Moscicski  process 
seemed  to  take  all  the  factors  into  account. 

The  President  (Dr.  Charles  Carpenter)  said  this  matter 
had  not  altogether  been  neglected  by  the  authorities,  and  a 
good  deal  of  work  was  being  done  at  the  present  time.  The 
outstanding  difficulty  when  entering  on  the  erection  of  plants 
of  this  magnitude  was  to  decide  which  process  to  adopt,  viz., 
the  one  requiring  the  minimum  amount  of  power  or  the  pro- 
cess described  by  Mr.  Scott,  in  which  it  was  suggested  that 
the  power  requirements  viere  considerably  larger,  yet  the 
other  advantages  were  such  that  it  might  be  found  in  the 
long  run  to  be  the  best  process  to  adopt. 

Dr.  E.  Fi'LEMAN  asked  whether  there  was  any  possibility  of 
electrolytic  corrosion  in  the  boiler.  He  understood  that  it 
was  almost  impossible  under  practical  conditions  completely 
to  convert  the  nitric  oxide  obtained  in  this  process  into  nitric 
and  nitrous  acids,  and  that  a  certain  small  percentage,  which 
was  given  as  from  3  to  5  per  cent.,  of  the  total  nitrogen  which 
was  combined  to  form  the  nitric  oxide  escaped  into  the  atmos- 
phere. If  that  were  so,  those  w^ishing  to  work  the  process 
•  ■were  not  absolutely  unrestricted  as  to  the  spot  upon  wliich 
a  plant  could  be  put  dow^n.  The  question  of  cost  was  im- 
portant, and  Mr.  Scott  had  given  absolutely  no  basis  to  go 
upon  in  attempting  to  compare  this  system  with  others. 
Could  he  give  some  approximate  figures  as  to  the  cost  of  a 
plant  for  producing  a  certain  quantity  of  nitric  acid,  and  the 
amount  of   power,  labour,   and  supervision  required? 

Mr.  F.  Sproxton  could  not  see  why  the  yield  of  the  new 
furnace  was  only  50  per  cent,  better  than  that  of  the  old 
furnace.  It  appeared  that  the  advantage  should  have  been 
much  greater.  Was  there  any  advantage  in  modifying  the 
composition  of  the  air  by  the  admixture  of  oxygen  to  get 
nearer  to  the  theoretical  composition,  say,  four  volumes. of 
nitrogen  to  one  of  oxygen?  Theoretically,  there  would  be 
two  volumes  of  nitrogen  to  one  of  oxygen. 

Mr.  J.  B.  Webb  .said  the  Moscicski  absorption  process  had 
been  attracting  a  great  deal  of  attention,  and,  as  the  author 
had  pointed  out,  the  important  factor  in  the  whole  process 
was  the  oxidation  of  NO  to  NO...  That  seemed  to  depend  on 
the  actual  time  of  traverse  of  the  NO  through  the  absorption 
towers,  and  in  previous  years  the  ab.sorption  was  spoilt  to  a 
very  large  extent  by  the  use  of  very  fine  packing,  such  as 
broken  quartz.  The  packing  in  the  towers  must  be  of  such 
a  nature  as  to  give  both  surface  and  free  space,  and  he  was 
at  a  los.s  to  see  how  Prof.  Moscicski's  patent  packing  helped 
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iiiattors.  Broken  quartz  packing  gave  approximately  40  per 
cent,  free  spac*,  but  he  did  not  know  why  there  need  be 
two  chambers.  Why  not  have  one  chamber  and  pack  it  with, 
say,  ring  packing,  which  gave  approximately  75  to  80  per 
cent,  free  space  and,  at  the  same  time,  a  considerably  greater 
surface  than  was  obtained  with  broken  quartz,  unless  the 
broken  quartz  was  of  the  order  of  i  in.  or  less,  in  which  case 
he  would  imagine  the  draught  difficulties  would  be  consider- 
able ? 

Mr.  E.  W.  Mason  called  attention  to  the  fact  that  there 
was  an  American  process,  known  as  the  Rankin  process,  which 
had  been  commented  upon  favourably  by  Prof.  Norton.  It 
consisted  of  a  cylinder  and  piston  with  two  small  electrodes 
on  it.  The  air  was  compressed  and  the  arc  started ;  then  the 
arc  was  cut  off  and  the  gas  allowed  to  expand,  and  it  was 
claimed  that  good  results  were  obtained. 

Mr.  Scott,  in  his  reply,  said  that  the  fact  that  Mr.  Bower 
appreciated   the    absorption    system    carried    a    great  deal   of 
weight  with    him.   as   Mr.   Bower   had  made  a  considerable 
number  of  experiments.     The  President  had  mentioned  that 
the   Government   were   doing  something  at  last,    but  it   was 
three  years  late.    The  other  day  Dr.  Addison  had  mentioned 
that   something  was   goirig   to  be   done  with  the  fixation   of 
atmospheric   nitrogen.      He  had    not  thought    of  electrolytic 
corrosion  in  the  boiler.    He  very  carefully  earthed  the  boiler, 
and  alternating   current    did  not   give  the    same  electrolytic 
corrosion  as  direct  current.     Nevertheless,  it  was  known'  that 
con-osion  with  alternating  current  did   take  place  under  cer- 
tain conditions,  but  he  did  not  think  there  was  much  danger 
in   this  case.     There  was  some  escape  into  the  air  with  the 
system   used   abroad,  but  he  had  it  in   his  mind   to  make  a 
complete  cycle  by  taking  the  air  and,  after  using  it_,  adding 
oxygen  to  it,  and  not  allowing  it  to  go  out  into  the  air  again. 
If  oxygen  were  added  to  the  air  and  then  it  were  allowed  to 
go  out  into  the  atmosphere  again,   it  would  be  necessary  to 
add  so  much  that  it  would  become  too  expensive.    By  working 
through  a  complete  cycle  it  would  only  need  make-up  oxygen. 
He  did  not  believe  a  great  deal  in  patent  packings.    The  Nor- 
wegians had  pinned  their  faith  to  quartz.    It  was  impossible, 
in  all  these  fillings,  to  get  rid  of  lime,  and  there  was  action  on 
the  lime;  it  was  for  this  reason  that  quartz  was  better.    The 
cost  of  a  complete  plant  was,  roughly,  about  ;68  per  kw.    He 
had  received    a   quotation,   with  guarantees   behind   it,   from 
responsible  i^ople  in  Germany  two  years  before  the  war  to 
erect  a  complete  nitric  acid  factory  in  this  country  for  dE6  10s. 
per  KW.  of  plant,  and  probably  ,£S  was  a  safe  figure  now.    As 
to  the  Rankin  process,  he  doubted  some  of  the  figures  that 
had  been  given  with  regard-  to  it. 


THE     MARCILLAC     HAIL     NET. 


It  is  a  curious  fact  that  so  many  contradictory  results  have 
been  reported  by  well-qualified  investigators  in  the  field  of 
electroculture  and  in  the  electrical  protection  of  districts 
against  hail  and  lightning.  However,  evidence  is  now  accu- 
mulating to  show  that  electroculture  is  thoroughly  practical 
and  successful  when  applied  in  a  suitable  manner,  and  prob- 
ably the  same  is  true  of  lightning  conductors  as  a  protection 
against  hail.  We  described  recently*  the  use  of  "barrages" 
of  "electric  niagaras  "  in  this  connection,  and  it  will  be  seen 
that  M.  P.  Marcillac's  apparatus  and  .system,  as  described 
below,  are  a  good  deal  simpler  and  less  costly.  A  considerable 
amount  of  evidence  is  available  to  show  that  the  present 
installation,  near  the  summit  of  Chenavari,  gives  definite  pro- 
tection   against    injurious  hailstorms,   and,    in   any   case,    the 


and  centre  of  a  polygon  inscribed  in  a  circle  of  about  29.5  ft. 
(90  m.)  diameter  and  li  acres  (0.6  ha.)  in  area.  The  ninth 
post  is  set  below  the  terrace,  as  shown. 

The  aigrettes  are  built  up  from  broad  strips  of  iron  termi- 
nating in  ix)ints.  The  conductors  connecting  them  tonsist  of 
twisted  cords  of  reinforced  barbed  wire ;  their  length  amounts 
to  about  1,970  ft.  (600  m.),  and  the  number  of  points  to  about 
1'2,000.  Ribbons  of  iron  are  bolted  and  soldered  to  the  base 
of  each  aigrette,  and  are  carried  down  the  poles  and  into  buried 
"  gutters  "  of  perforated  iron  filled  with  moistened  coke.  The 
free  end  of  each  strip  is  fitted  with  a  branching  distributor 
iperd-fluide).  In  addition,  strips  provided  with  hooks  ensure 
intimate  contact  between  earth-ribbon,  coke,  iron  gutter,  and 
soil,  the  latter  being  reached  through  the  perforations  in  the 
gutter.  Ten  earth  connections  of  this  type  are  established, 
and  a  supplementary  connection  is  made  to  a  small  stream  ^ 
below  the  terrace. 

It  should  be  noted  that  no  copper  conductors  are  used  in 
the  Marcillac  equipment,  which  thus  differs  materially  from 
Beauchamp's  "electric  niagaras"  {loc.  cit.),  these  using  very 
substantial  conductors  of  high  conductivity  electrolytic 
copper.  The  distinction  is  an  important  one,  both  as  regards 
capital  cost  and  the  risk  of  theft  where  a  number  of  equip- 
ments are  erected  to  protect  an  extensive  area.  There  is  no 
reason  to  suppo^  that  the  higher  resistance  of  the  Marcillac 
conductors  entails  any  loss  of  protective  value.  On  the  con- 
trary, high-frequency  currents,  .such  as  lightning  discharges, 
are  conducted  more  readily  by  conductors  of  relatively  high 
ohmic  resistance  but  large  surface,  than  by  small  conductors 
of  low  ohmic  resistance.  Marcillac  secures  maximum  surface 
on  the  aigrettes  by  using  flat  strips  instead  of  round  rods. 

The  number  of  points  on  the  net  system  is  also  held  to  be 
a  factor  contributing  much  to  its  efficacy.  In  addition  to 
the  aigrette  points  there  are  the  barbs  of  the  connecting  con- 
ductors to  the  number  of  12,000  or  so.  Perhaps  the  most  ' 
remarkable  feature  of  the  Chenavari  installation  is  that  the 
earth  connection  has  to  be  made  in  holes  blast^-d  in  volcanic 
rock.  There  is  no  trace  of  the  damp  .soil  which  one  is 
accustomed  to  regard  as  essential  to  good  earthing.  One  only 
of  the  earth  connections  is  under  favourable  conditions,  viz., 
the  one  in  the  small  spring  at  the  foot  of  the  terrace.  The 
rock  does,  however,  contain  16  per  cent,  of  iron  (as  oxide). 
a  good  deal  being  in  the  form  of  magnetic  oxide.  Doubtless 
this  compensates  to  a  great  extent  for  the  absence  of  moisture. 
The  succes.sful  working  of  the  installation  has  been  noted 
in  a  number  of  definite  instances.  The  director  of  the  Services 
Agricoles  de  I'Ardfeche  confirms  the  protective  influence  of  the 
equipment,  and  since  its  erection,  lightning  troubles  have  been 
practically  eliminated  on  transmission  lines  in  the  neighbour- 
hood for  several  kilometres  around.  The  Paris-Lyons-Medit<>i-- 
ranean  Railway  Co.  has  decided  to  use  the  Marcillac  system 
to  protect  certain  sections  of  line  which  are  iAhe  electrified. 
Landowners  in  the  neighbourhood  of  Chenawri  assert  that 
lightning  and  hailstorms  are  now  very  rare  in  the  district, 
and  such  hail  as  falls  is  "  mushy  "  and  harmless  in  nature. 
It  is  true  that  a  very  heavy  sleet  storm  was  experienced  last 
February,  but  as  the  protective  equipment  was  then  covered 
very  thickly  with  rime,  the  incident  rather  supports  than 
controverts  the  claim  that  the  net  is  normally  effective.  The 
equipment  is  so  cheap  and  simple  that  it  .should  certainly  be 
tested   wherever  lightning  and  hailstorms  are   prevalent. 


The  Ei.wTiur  Nct  .at  Chkn.jvv.ahi. 


cost  of  the  equipment  is  so  moderate  that  it  is  worth  testing 
carefully  in  other  instances. 

The  "electric  net"  {epcrvier  elecfriquc)  illustrated  in  the 
accompanying  figure,  was  erected  four  years  ago  at  Roche- 
maure  on  the  extinct  volcano  Chenavari  (at  the  end  of  the 
Coiron  volcanic  chain),  at  an  altitude  of  l,6ri0  ft.  (oOG  m.). 
The  equipment  consi.sts  of  nine  wooden  poles  fitted  with 
metallic  aigrettes  connected  between  themselves  by  conduc- 
tors. Eight  of  these  pf)lps  are  set  on  a  terrace  nhout  9.S0  ft. 
tm)  m.)  long.  a50  ft.  ('iOO  m.)  wide,  and  40  ft.  (12  in.)  high 
on  the  summit  of  the  volcano,  so  as  to  mark  out  the  apices 

•Electrical  Review,  p.  275,  March  9th;  p.  303,  March  IGth, 
1917. 


UNDERGROUND     SIGNALLING     BELLS. 


In  an  article  under  this  heading  which  appeared  in  the  Iro>e 
and  Coal  Trades  Review  of  July  6th.  the  author,  Mr.  L.  Fokes, 
discusses   the  design    nf   bells   in   accordance  \\ith  the   Ecport 
of  Dr.   Wheeler  and  I'rof.  Thornton,  with  a  view  to  the  re- 
moval of  danger  due  to  sparking  at  contacts.     Mr.  Pokes  sug- 
gests that  the  best  method  of  bringing  old  apparatus  into  line 
with  the  Home  Office  requirements — a  method  which  can  be 
followed  with  ea.se  and  certainty  of  success  by  colliery  elec- 
tricians—is that  of  rewinding  the  coils  with  parallel  windings, 
one   of  which   is  .short-circuited.     This  conclusion  is  open    to 
question,    for   reasons   given   below.     The   author   appears  to 
have  been  led  astray  by  an  inaccurate  conception  of  the  mode 
of  operation  of   the  auxiliary   coil   in    suppressing  the   spark. 
He    says  : — "  In    a  circuit  containing   self-indUction,   .such    as 
the  magnet  coils  of  an  electric  bell  or  relay,   it  is  found  that 
any  alteration   in   the  current  or  the  magnetic  flux  which   is 
j)roduced  by   it   induces  an  electro-motive   force   in   the  coils 
which     always    opposes    the    alteration,    whether    it    is    by 
varying     a    current     already     passing     through     the     coils, 
switching   the   current  on,  or  cutting   it  off.      The   value  of 
the  induced  elcctro-inotivc  force  depends  on  the  rate  of  change 
of  magnetic  flux  in  the  circuit,  and  a  little  consideration  will 
show  that  the  greatest  rate  of  change  of  magnetic  flux  occurs 
at  switching  On  and  twitching  off  the  apparatus.     In  closing 
the   circuit   no  ill   effects   disclose   themselves,  but   when    the 
circuit    is  broken   the   induced    electro-motive    force    tends  to 
keep  the  current  flowing  after   the   circuit  is  l)roken   at   the 
poirrf.  of    contact,    resulting   in    a    spark    the   heat   of   w-hich 
depends   largely   upon    the   self-indnction   of   the   circuit,   but 
also  upon  the  amount  of  cun-ent  flowing  in  the  circuit  when 
the  contact  is  broken." 
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So  far  all  is  well;  but  unlortunak-ly  hf  i^oes  on  to  say. that 
■  When  a  boll  or  relay  is  wound  with  a  short-circuiteil  parallel 
wiiidint;  anv  electro-iuotive  force  induced  by  the  varying  of 
the  uiaguetic  Hux  through  the  circuit,  as  when  the  circuit  i.s 
broken,  is  neutralised  by  another  magnetic  llux  which  is 
opposed  to  that  of  the  bell  coile,  and  is  supplied  by  the  cur- 
rent induced  in  the  short-circuited  winding  by  the  vanishing 
magnetic  flux.  This  has  the  effect  of  rapidly  wiping  out  the 
spark  when  the  contact  is  broken,  and  greatly  reducing  its 
teiiilH'rature."  •         ^   ii_   i 

The  italics  are  ours.  What  really  happens  is  not  that  an 
opiHj.sing  magnetic  flux  is  creat-ed,  but  that  the  ori'j/ma!  mag- 
netic flux  is  maintained  in  direction,  and  allowed  to  die  out 
slowlv  instead  of  being  suddenly  annihilated.  Hence,  in  the 
absence  of  a  rapid  change  of  liidjage  of  magnetic  flux  with 
the  winding  of  the  working  coil,  a  high  k.m.f.  is  not  induced 
in  the  latter,  and  the  .spark  is  reduced  to  insignificant  proixir- 
tions. 

This  result  is  attained  by  the  creation  of  a  current  in  the 
.short-circuit<Mf  coil  in  the  imie  direction  as  that  in  the  work- 
ing coil,  which,  roughly  speaking,  grows  in  magnitude  at  the 
same  rate  as  the  working  current  falls.  The  sudden  injection 
of  the  extremely  high  resistance  of  the  gap  between  the  con- 
tacts into  the  circuit  of  the  latter  causes  the  current  to  die 
out  very  rapidly,  and  therefore  what  practically  happens  is 
that,  in  effect,  the  current  is  almo.st  instantaneously  trans- 
ferred from  the  working  coil  to  the  short-circuited  coil,  and 
continues  to  flow  in  the  latter  after  the  main  current  has 
completely  ceased  to  flow;  it  is  damped  out  comparatively 
slowly  by  the  resistance  of  the  coil  alone,  and  the  magnetic 
flux  dies  with  it. 

.\s  a  simple  analogy,  suppose  a  billiard  ball  moving  without 
spin  to  strike  a  similar  ball  at  rest  on  a  table,  fair  and  square ; 
the  first  ball  stops  dead,  while  the  second  is  set  in  motion  at 
practically  the  same  speed  and  in  the  same  direction  as  the 
first. 

This  is  the  object  to  be  attained.  The"* author  remarks  that 
"if  the  number  of  effective  turns  for  operating  a  bell  is  the 
.same  as  that  of  its  short-circuited  parallel  winding,  then  the 
most  effective  spark-reducing  element  is  obtained."  and  argues 
that  the  best  course  is  to  wind  the  bobbin  with  two  w'ires  at 
once,  one  winding  being  afterwards  short-circuited;  as  an 
objection  to  winding  the  additional  coil  outside  an  existing 
winding,  he  remarks  that  "very  often  the  amount  of  existing 
winding  cannot  easily  be  determined,  and  also,  as.suming  both 
its  resistance  and  number  of  turns  are  known,  it  is  not  an 
easy  matter  to  decide  how  many  turns  of  short-circuited  wind- 
ing are  nece.'^.sary  to  produce  the  desired  effect."  But  this 
statement  assumes  that  the  number  of  turns  on  both  coils 
should  be  about  the  same ;  this  is  an  error.  The  number  of 
turns  on  the  short-circuited  coil  is  immaterial ;  it  is  the 
ampere-turns  that  count.  A  single  turn  will  suffice,  if  the 
resistance  is  low  enough.  Hence,  a  stout  copper  tube,  pre- 
ferably next  to  the  iron  core,  is  quite  satisfactory,  cheaper 
than  wire,  and  much  more  reliable ;  it  may  even  be  put  on 
ofitside  the  working  coil,  without  disturbing  the  latter  at  all, 
but  is  less  effective  in  that  position,  owing  to  magnetic  leak- 
age. 

Messrs.  Wheeler  and  Thornton  in  their  report  pointed  out 
that  a  copper  sleeve  gave  satisfactory  results.  They  also  ap- 
proved of  the  use  of  a  non-inductive  resistance,  connected 
across  the  terminals  of  the  working  coil,  as  suggested  by  Mr. 
H.  E.  Kempe :  the  resistance  should  be  five  or  six  times  that 
of  the  coil.  This  method  is  perhaps  the  easiest  of  all  to  apply 
in  a  hurry,  and  is  quite  effective. 

The  rest  of  Mr.  Fokes's  article,  dealing  with  the  precau- 
tions to  be  taken  in  winding  such  coils,  and  the  method  which 
he  has  found  convenient  for  testing  bells  for  mine-signalling, 
is  admirable. 


ELECTRIC     POWER     GENERATION     BY     GAS. 


The  recent  discussion  upon  Mr.  Robertson's  paper  before  the 
I.M.E.A.  indicated  that  electrical  engineers  were  not  carried  away 
by  the  present  prospects  of  coal  carbonisation  in  conjunction  with 
power  generation  on  a  large  scale.  It  is  true  that  the  results  ot 
the  Glasgow  experiment!,  quoted  at  the  I.M.E.A.  meeting  by  Bailie 
Smith,  sounded  distinctly  encouraging,  but  it  is  the  fact  that  the 
advocates  of  low-temper'ature  carbonisation  systems,  which  are 
those  involved  in  the  proposition,  have  never  had  a  very  enthu- 
siastic public  even  among  chemists.  That  fact  was  again  demon- 
strated last  week  at  the  meeting  of  the  Society  of  Chemical 
Industry,  as  will  be  seen  below. 

In  the  course  of  a  paper  on  "  Industrial  Fuel  from  Gas  Works." 
on  Thursday,  Mr.  E.  \V.  Smith,  of  the  Birmingham  Gas  Depart- 
ment, severely  criticised  the  manner  in  which  low-temperature 
carbonisation  experiments  had  been  carried  out  hitherto.  There 
seemed,  he  said,  to  be  no  general  agreement  as  to  the  object  of  the 
commercial  development  of  low-temperature  carbonisation.  Those 
who  had  attempted  to  extend  the  process  from  the  laboratory 
stage  to  practical  working  had  varied  in  their  aims.  Some  had 
hoped  for  high  benzol  yields  :  others  anticipated  high  tar  yields, 
whilst  others  had  as  their  main^bbject  the  production  of  a  solid 
fuel  which  would  burn  easily  in  the  domestic  grate  without 
producing    smoke.      Those     who     had     been     in    closest     touch 


with  many  of  the  processes  agreed  that  no  really  sutistactory 
results  had  yet  been  obtained.  That  did  not  mean  that 
there  was  nothing  in  low-temperature  carbonisation,  but  in  his 
opinion,  there  had  not  been  sufficient  coinpttent  research  w'ork 
carried  out  to  enable  an  opinion  to  be  passed  one  way  or  the  other. 
If  one  judged  from  the  average  putjlished  results,  no  more  would  be 
heard  of  the  process.  The  recent  paj)er  by  McLaurin,  of  Glasgow, 
was  typical  of  what  he  meant.  One  of  the  projjosals  wius  that 
power  stations  could  be  put  at  the  pit's  mouth,  and  the  gases  used 
for  generating  electricity,  whilst  a  domestic  fuel  would  1)6  pro- 
duced. The  chief  advantage  of  that  would  be  to  centralise 
carbonisation  and  power  generation.  l)ut  it  would  decentralise 
domestic  fuel  supply.  It  had  l)een  overlooked  that  the  coke  pro- 
ducetl  would  be  very  large,  and  that  the  (luestiou  of  freightage  in 
distributing  it  to  consumers  would  provide  some  difficulties. 
Again,  if  the  ciuestion  was  examined  on  the  basis  of  the  figures 
which  had,  so  tar,  been  published,  it  would  appear  that  the  costs 
of  washing  for  the  light  spirits  for  motor  purposes,  kc.  were  such 
as  almost  to  neutralise  the  value  of  the  increased  volume  of  tar 
obtainable  by  low-temperature  means.  Taking  all  thintrs  int*  con- 
sideration, he  thought  there  was  need  for, the  appointment  of  a 
strong  Scientific  Committee,  versed  in  conditions  of  carbonisation, 
to  go  into  the  whole  subject  in  an  independent  manner,  in  order  to 
arrive  at  some  definite  conclusion,  as  far  as  was  possible  at  the 
present  time. 

The  President  (Dr.  Charley  Carpenter),  referring  to  the  last 
suggestion,  said  it  gave  him  some  satisfaction  to  be  able  to  say 
that  the  Fuel  Board,  which  was  a  branch  of  the  Research 
Department,  had  decided  that  the  matter  was  so  important, 
and  that  the  opjxirtunities  for  arriving  at  a  definite  con- 
clusion were  so  unsatisfactory,  that  it  was  a  matter  of  national 
importance  that  experiments  should  be  made  which  were  absolutely 
unimpeachable  in  accuracy.  That  was  quite  a  broad-minded  view 
to  take,  and  negotiations  were  in  a  fairly  forward  state  with 
regard  to  a  site  for  the  erection  of  the  necessary  works. 

Mb.  Drummond  Paton,  as  one  who  had  worked  for  years  on 
the  problem  of  low-temperature  distillation,  objected  to  the  dis- 
paraging attitude  taken  towards  the  experiments  upon  low- 
temperature  carbonisation  by  the  author.  Only  by  means  of  thus 
could  the  millions  of  tons  of  waste  coal  now  produced  be  us^. 
The  difficulty  of  transport  of  the  resultant  coke  could  be  got  over 
by  briquetting,  as  in  that  form  the  coke  could  be  much  more 
expeditiously  handled. 

Mr.  Smith,  in  reply,  said  he  hatl  no  intention  of  casting  any 
reflection  upon  the  boiui  fiile.-:  of  the  experimenters  with  low-tempera- 
ture carbonisation.  What  he  deprecated  was  that  this  work  was 
the  only  work  that  had  been  done.  It  should  have  been  earned 
out  by  men  who  probably  had  less  experience  in  coal  and  more 
experience  in  research,  in  conjunction  with  the  other  workers. 


PATENT     LAW. 


At  the  annual  meeting  of  the  Society  of  Chemical  Lndustrv, 
in  Birmingham,  on  Thursday,  last  week.  DR.  Ree  read  a  short 
paper  dealing  with  the  position  of  patents  under  present  legislation. 
After  pointing  out  that  the  compulsory  working  clauses  of  the 
Patent  Act  of  l!t07  were  directly  traceable  to  the  efforts  of  the 
Manchester  Chamber  of  Commerce,  he  drew  .attention  to  the 
manner  in  which  these  had  been  rendered  very  largely  nugatory 
through  the  judgment  of  Lord  Parker  some  15  months  later  in  the 
Hatchett  case.  That  judgment  was  based  largely  on  the  argument 
that  it  was  unreasonable  to  call  on  a  defendant  to  prove  or  dis- 
prove the  plaintiff's  case,  and  that  to  do  so  was  contrary  to  the/ 
principles  of  English  justice.  This  reduced  the  compulsory 
working  clauses  to  an  absurdity,  because  it  was  obvious  that  all 
the  patentee  had  to  do  was  to  refuse  any  information  as  to  adequate 
manufacture  here.  The  plaintiff  might  produce  witness  after 
witness  to  show  that  he  was  unaware  of  any  manufacture  in  this 
country,  but  that  would  be  no  proof  of  non-working.  As  a  fact, 
the  principle  of  calling  upon  a  defendant  to  prove  or  disprove  what 
the  plaintiff  alleged  was  not  contrary  to  the  rules  of  English 
justice,  and  many  examples  could  be  cited  in  which  this  practice 
was  followed.  There  was.  for  instance,  the  case  of  the  tra<ler 
who  applied  to  the  Railway  and  Canal  Commissioners  for  a  lower 
railway  rate  ;  the  railway  company  was  then  called  upon  to  show 
that  the  rate  was  a  reasonable  one.  A  receiver  of  stolen  goods 
had  to  account  for  possession  of  the  goods,  and  a  publican  had 
to  show  justification  for  serving  a  man  who  was  drunk.  In  his 
opinion  an  applicant  for  revocation  of  a  patent  should  have  the 
same  right  of  discovery  as  the  applicant  in'a  Chancery  case,  viz.,  by 

interrogiitories.  ,,     „^  i  ,.       c 

He  would  like  to  revert  to  the  position  under  the  Statute  ot 
Monopolies  in  order  to  prevent  Germans  taking  out  patents  in  this 
country,  preventing  manufacture  here,  and  working  them  abroad, 
thus  creating  a  protected  market  in  this  country  for  the  goods  at 
our  expense,  fostering  the  foreign  industry  and  damaging  ours.  It 
should  not  be  enough  that  part  of  the  invention  should  be  worked 
here.  The  importance  of  insisting  upon  this  would  be  apparent  to 
all  who  had  knowledge  of  what  happened  at  the  outbreak  of  war, 
when  one  of  the  difficulties  was  not  the  production  of  certain 
products,  but  the  impossibility  of  obtaining  certain  intermediate 
substances.  If  this  principle  had  been  insisted  upon  years  ago  in 
regard  to  chemical  patents,  we  should  to-day  have  had  an  organic 
chemical  industry  rivalling  that  of  Germany.  He  disputed  the 
argument  that  this  was  primarily  a  matter  of  education  ;  if  the 
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Chambers  of  Commerce  had  g-ot  what  they  asked  for  years  ago. 
ithere  would  have  been  plenty  of  suitably  trained  Engrlish  chemists' 
to  carry  on. 

Either  we  must  revert  to  the  interpretation  put  upon  the  com- 
pulsory working  clauses  before  Lord  Parker's  judgment,  or  to  the 
position  as  it  was  before  1907.  Compulsory  licences  were  useless, 
as  the  patentee  would  always  be  years  ahead  of  the  licensee,  to  whom 
he  would  not  give  the  latest  information,  because  it  was  well  known 
that  very  few  patents  were  worked  strictly  in  accordance  with  the 
final  specification.  The  Germans  had  been  fully  aware  of  the  benefits 
to  them  of  the  old  patent  law,  and  therefore  they  were  the  most 
embittered  opponents  of  any  attempts  to  alter  it.  For  years 
and  years  every  device  was  used  to  prevent  any  amendment  ;  in- 
deed, \t  was  urged  that  if  any  attempt  were  made  to  do  so  it  would 
lead  to  retaliation.  At  that  time  they  had  clauses  in  the  German 
patent  law  far  more  stringent  than  those  proposed  in  ours,  and 
nothing  happened. 

Mr.  a.  G.  Bloxham  submitted  that  the  author  was  wrong  in 
•n-hat  he  said  with  regard  to  retaliation  on  the  part  of  the  Germans, 
because  within  a  very  short  time  of  the  passing  of  the  1907  Act 
both  Germany  and  Austria  altered  their  laws,  and  put  them  on 
precisely  the  same  basis  as  the  clauses  in  the  11107  Act — i.e.,  German 
patents  in  the  hands  of  foreigners  were  to  be  revoked  if  the 
patentees  worked  the  inventions  mainly  abroad. 

Dr.  Reb  replied  that  the  clauses  of  the  German  Patent  Acts 
with  regard  to  compulsoi-y  working  were  more  stringent  than  ours, 
and  when  they  were  brought  into  line  with  our  compulsory 
working  clauses  in  the  l;»07  Act  it  really  made  things  easier 
for  us. 

Mr.  J.  W.  HiNCHLEY  thought  the  chemical  industry  had  reached 
a,  point  at  which  there  was  an  entire  breakdown  of  the  patent 
.system.  To  patent  a  process  was  only  to  tell  everyone  what  the 
pateutee  was  doing,  and  from  that  point  of  view  a  patentee  required 
more  protection  from  the  State  without  so  much  expense.  Many 
inventions  were  made  which  were  not  patented,  simply  because  the 
man  who  worked  out  the  process,  or  whatever  it  was,  would  not 
be  protecting  himself  at  all.  He  would  simply  be  giving  away  what 
he  had  done.  *rherefore,  it  seemed  to  him  that  before  long  we 
must  have  some  system  of  State  protection  quite  different  from 
our  present  patent  law.  There  had  been  instances  recently  in 
which  inventions  had  changed  hands  for  quite  considerable  sums 
ol  money  without  their  having  been  patented. 


NEW     PATENTS     APPLIED     FOR, 

(NOT    YET    PUBLISHED).         . 


1917. 


Compiled  expressly  for  this  journal  by  Messrs.  \V.  P.  Thompson  h  Co., 
Eli^trical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and   Bradford. 

9,868.  "  Terminals  of  dynamo-electric  machines,  &c."  Hl'kst  Electric 
Manlfacturing   Co.  &   T.    H.   Hurst.      July    9th. 

9,889.  '*  Device  for  protecting  electric  cable  couplings,  &c."  B.  R. 
Chlkchill  &  S.  P.  Cook.     July  9th. 

9.897.  *'  Electric  buzzers."  Marconi's  Wireless  Telegraph  Co.  &  V.  A. 
Smart.     July  9th.  ' 

9.898.  '•  Thermionic  detectors  for  alternating  currents."  W.  H.  Grinstead 
^\ND   E.   A.    Laidlaw.     July   9th. 

9,919.  "  Supports  for  electric  cables."  Cali.en-der's  Cable  8:  Construction 
Co.  &  J.  F.  Watson.     July  10th. 

9,953.  "  Systems  of  electric  distribution."  British  Thomson-Houston  Co. 
<Cr-neral    Electric    Co.,   U.S.A.).      July   10th. 

9.959.  "  Electrical  coils  and  methwis  o(  winding  same."  Universal  Wind- 
ing Co.  &   H.   Wadb.     July   10th. 

9.960.  "  Electric   motors."    T.  L.   R.  Cooper.     July  10th. 

9,962.     "  Telephone    exchange   system."      Western    Iilectric    Co.     July    10th. 

9,964.  "  Distributing  mechanism  for  electric  ignition  svstems."  Bosch 
Magneto  Co.     July  10th.     (U.S.A.,    January  31st,   1916.) 

9,973.  "  Distributing  mechanism  for  electric  ignition  svstems."  Boscii 
Magneto   Co.     Julv    10th.      (U.S.A.,    I-Vbruarv    15th,    1916.) 

9,988.     "  Telephone  receivers."     J.   W.    HoBLEV.     July    11th. 

9,994.  "  Device  for  securing  in  the  holder  electrodes  of  electric  furnaces." 
K.   M.  Spencer  &  G.   Wainman.     July   Uth. 

10,019.    "  Electric  hand  lamps,    &c!"     N.   McLean.     July   11th. 

10,033.  "  Control  of  electrically-operated  switches."  A.  West  &■  Co.  and 
W.    L.  Wise.     July  11th. 

10,0.W.    "  Electric  switch."     W.  S.  Shepherd.     July  12th. 

10.071.  "  Adjustable  level  for  timing  valves  and  ignition  of  rotary  engines." 
C.  W.  Ellis  &  J.  A.  Johnson.     July   12th. 

10.072.  "Handling  anodes  in  electrolytic  baths  for  separ-ition  of  metals." 
Electrolytic   Zinc  Co.     (July  12th.     (U.S.A..   July  26th,  1916.) 

10.073.  "  Methods  of  refining  metallic  zinc-bearing  materi.-ils  bv  electro- 
Ivtic  proci-M."     E(.ECTROL\-IIC  Zisc   Co.     Julv  12th.     (U.S.A..  July   26th,   1916.) 

10,079.    "  Electric  motor   starter."     N.    B.'   Coop.,    July    12th. 

10.096.  "  Magneto-electric  machines."  L.  G.  Gaunter  &  I*".  W.  Suter. 
July  12lh. 

10.097.  "  Device  to  facilitate  testing  sparking  plugs  of  magneto,  &x.,  igni- 
tion    mechanism   for    internal-combustion    engines."      L.    Ciiawav.     July   i2lh. 

10,106.  "  Ignition  magnetos  for  four-cvlindcr  internal-combustion  engines." 
H.  A.  Lefevre  &   R.  A.  Persin.     Julv   12th.     (France,   Julv  12ih.  1916.) 

10,109.     "  Electrical   distributors."      F.    L.    Hollistkr.     July    I2:h. 

10.119.  "  Means  for  production  of  high-voltage  discharges."  Creed  A-  Co. 
and  N.  F.  S.  Heciit.     July  12th. 

10,113.  "  Electrodes  for  use  in  electrolvtic  gas  generators,  &c."  I.  H. 
l.EviN.     July  12ih.     (U.S.A.,   December  20th,  1915.) 

10.129.  "  Electric  batteries."  S.  S.  Bird  &  Ed<son  Swan  Electric  Co. 
July  12ih. 

10.1.>3.     "  Indicating   devices  for  electric    fuses."     C.   D.    Frasrr.     July    13th. 

10,160.  "  Electric  welding  machines."  H.  R.  WoODROW.  July  13lh 
(U.S.A..   October  23rd,  1916.) 

10.162.  "  Mine  signalling   apparatus."     J.   MilliAan.     July   13ih. 

10.163.  "  Call  distributing  systems."  L.  Folinkowskv  tt  VVbstkrn  Electric 
Co.   July  13th. 

10.164.  "  Machine  switching  telephone  svstems."  L.  Polinkowsk^  asi> 
Western  Electric  Co.     July  13th. 

10,178.     "  Dry   batteries."     E.    Armelin.     July  13lh. 

10,180.     "  Ignition    m.iBnetos."     J.   H.    CilAMBEis  &    H.   I.l  can.      July  13lh. 
lO.lffi.     "  Rlow-out    sp.Trk    dischargers    for    impulse    excitation    and    for   high 
fipark  frequ'-ncy."     .\.    Kow\Lski      July   13lh.      (Switzerland,   June  2nd.) 


10,187.  "  D\  namo-electric  machines."  Remv  Electric  Co.  JuI\  13th. 
(U.S.A.,   December    19th,    1916.) 

10,191.     "  Electric   valves."     G.    Giles.      July    13th. 

10,211.  "  Aerial  electric  dispatch  or  transmission  apparatus."  J.  G.  H. 
Brook.     July  14th. 

10,213.  "Ventilation  and  cooling  of  d\  namo-electric  machines."  C.  W. 
Major.     July    14th. 

10,220.  "Sparking  plugs."  R.  Henrv  &  E.  Herrmann.  July  Ulh. 
(France,    July   27th,   1916.) 


PUBLISHED     SPECIFICATIONS. 


i9xe. 

The  nu  nbers  in  parentheses  are  those  under  which  the  specifications  will  be 
printed    and   abridged,   and    all   subsequent    proceedings    will    be   Liken. 

,5,586.     Electric  Junction  Boxes.     W.  A.  Sutton.    April  17th,  191t.  (107,210.) 

7,121.  Dynamo-electric  Generators  and  Systems  connected  therewith.  J. 
Stone  &  Co.   and  A.   H.   Darker.     (107,216.) 

8,639.  Arrangement  of  Electric  Storage  Batteries  in  Submarines  and 
Construction  of  Submarines  for  that  purpose.  E.  C.  R.  Marks  (Soc.  Anon. 
Italiana   G.  Ansaldo   &  Co.).     June  19th,   1916.      (107,233.) 

8,691.  Telephone  Systems.  Relay  Automatic  Telephone  Co.,  H.  J.  Herink 
and  O.   Grahn.     June  20th,   1916.      (107,236.) 

8,756.  Control  of  Alternating  Electric  Current  Induction  Motors.  'W. 
Brooke.     June   21st,  191S.      (107,240.) 

8,796.  Methods  of  and  Means  for  Controlling  Electric  Motors.  British 
Thomson-Houston  Co.  (General  Electric  Co.,  U.S.A.).  June  22nd,  1916. 
(107,242.) 

8,902.  Ignition  Plugs  for  Internal-combustion  Engines.  J.  .\.  Kennettv 
McGregor    &    E.    H.    Hodgkinson.      June  34th,    1916.      (107,248.) 

9,050.     Sparking  Plugs.     C.  H.   Watkins.     June  27th,    1916.     (107,254.) 

9,180.  Joints  for  Electrical  Conductors.  C.  Vernier.  June  39th,  1910. 
(107,258.) 

9,185.     Electrical  Switches.     J.  W.  Treherne.    June  29th,   1916.     (107,259.) 

9,203.  Apparatus  for  the  Lighting  and/or  Heating  of  Motor  Road 
Vehicles,  Trains,  and  the  like.  W.  F.  W'.  Rhodes  &  J.  Firth.  June  30th, 
li'16.     (107,260.) 

9.646.  Electric  Switches.  G.  Ellison  &  A.  Anderson.  July  8th,  1916. 
(107,268.)  ! 

9.885.     Electric   Torches.     H.    Goldsmith.     July    13th,    1916.      (107,270.) 

9.938.  Protection  of  Electric  Transmission  Systems.  British  Thomson- 
Houston   Co.  (General   Electric   Co.,  lU.S.A.).     July  Uth,  1916.    (107,272.) 

10,088.  Combined  Electric  Switches  and  Couplings.  A.  E.  Read,  J.  E. 
Franks  &   M.    Brooks.     July  18th,  1916.      (107,275.) 

10,126.  Sparking  Plugs  for  Internal -combustion  Engines.  G.  St.  B.  S. 
Watkins.     July    18th,   1916.     (107,277.) 

11,064.  Magnetic  Separators.  "O.  S.  Jones.  August  5th,  1916.  (Cognate 
application,  15,643/16.)     (107,284.) 

11,428.  Electro-magnetic  Switches.  British  Thomson-Houston  Co.  (General 
Electric  Co.,  U.S.A.).     August  12th,   1916.     (107,289.) 

17,271.     Electric    Switches.      L.    J.    Norton.     December   1st,  1916.     (107,336.) 

18,257.  Electric  Switches,  more  particularly  for  use  in  connection  with 
Switchboards.     A.  H.   Midglev  and  C.  A.   Vandervell  &  Co.     December  20th, 

1916.  (107,340.) 

2,785.  Electric  LiFt  System.  W'aygood-Otts,  Ltd.  (Otis  Elevator  Co., 
U.S.A.).     February   26tfi,  1917.      (107.356.) 

4,946.  Circuit  Interruptors.  British  Westinghouse  Electric  &  Manufactur- 
ing   Co.    (Westinghouse    Electric   h    Manufacturing    Co.,    U.S..\.).      April    5th. 

1917.  (107,361.) 

3.868.  Method  of  Manuf.\cturing  Permanently  Fusible  and  Soluble  Syn- 
thetic Resins  from  Non-fusible  Phenol.\ldf.hyde  Resins.  L.  Berend.  March 
15th.    1916.      (107,205.) 

5,213.  Indicators  for  Tramcars  .and  the  like  for  Indicating  Stations  ok 
Stopping  Points.     C.  W.  Mallins.     April  10th,  1916.     (107,034.) 

6.939.  Gyroscopic  Comp.asses.     H.   L.  Tanner.     May  15th.   1915.     (100.490.) 
10.037.     Portable    Dust-suction    Apparatus.      R,    Haddan    (Eiektromekanisk.j 

Aktiebolaget).      July   17th,    1916.      (Convention   date    not    granted.)     (100,953. f 

13,931.  Advertising  Devices.  H.  Fairbrother  (Mystic  .Advertising  Device). 
September  30th,    1916.      (107,136.) 

X8X7. 

52.  Appar-atus  for  Recording  Co-related  Light  and  Sound  Variations. 
W.   B.  Vansize.     Jan.  7th,  1917.     (107,167.) 


Irish  Peat  Deposits. — The  Fuel  Research  Board,  with 
the  sanction  of  the  Committee  of  the  Privy  Council  for  Scientific 
and  Industrial  Research,  has  appointed  a  Committee  of  Inquiry 
into  the  utilisation  of  Irish  peat  deposits.  The  terms  of  reference 
to  the  Committee  are  as  follows  : — 

"  To  inquire  into  and  to  consider  the  experience  already  gained 
in  Ireland  in  respect  of  the  winning,  preparation,  and  use  of  peat 
for  fuel  and  for  other  purposes,  and  to  suggest  what  means  shall  be 
taken  to  ascertain  the  conditions  under  which,  in  the  most  favour- 
ably situated  localities,  it  can  be  profitably  won,  prepared,  and  used, 
having  regard  to  the  economic  conditions  of  Ireland  ;  and  to  report 
to  the  Fuel  Research  Board." 

Though  the  inquiries  of  the  Committee  will  ultimately  lead  up 
to  the  consideration  of  peat  as  a  source  of  energy  in  central  power 
stations,  there  are  sound  reasons  why  this  aspect  of  the  problem 
should  be  postponed  to  a  later  stage.  On  the  one  hand,  the  Fuel 
Research  Board  is  already  organising  an  extensive  inquiry  into  the 
problems  of  fuel  economy  in  connection  with  power  production, 
and  the  results  of  this  inijuiry  will  supply  the  fundamental  data 
and  information  which  will  be  required  when  the  time  comes  for 
the  consideration  of  any  wide  scheme  of  development  in  Ireland. 
On  the  other  hand,  any  schemes  of  development  must  Ijc  based  on 
a  more  exact  knowletlge  than  is  at  present  available  regarding  the 
selection  of  the  more  favourably  situated  bogs  and  the  possibilities 
of  winning  and  transporting  partially  dried  peat  to  centres  at 
which  it  may  lie  converted  into  marketable  products.  It  is  obvious, 
therefore,  that  the  inquiries  of  the  Committee  are  likely  to  lx>  most 
fruitful  if  they  are  concentrated  on  the  fundamental  problems,  for 
until  these  are  settled  no  satisfactory  progress  can  be  made. 

The  following  a]ipoiutincnts  have  been  made  to  the  Committee  :  — 
Sir  John  Purser  Griflith  Cchairman)  ;  Prof.  Hugh  Ryan,  Prof. 
Sydney  Young,  Mr.  George  Fletcher,  Prof.  Pierce  Purcell  (secre- 
tary). 

AH  coinmunicationa  should  be  addressed  to  the  Secretary,  the 
Peat  Inquiry  Committee.  I'niversity  College,  Dublin. 
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Till-:  British  Vice-Consul  at  Baku  lias  reported  upon 
the  large  demand  there  is,  and  will  be,  for  iiitenial- 
conilnistion  engines  of  from  2\  h.p.  to  lOO  ii.p.,  for 
the  oilfields.  There  is  also  an  increasing  demand 
for  engines  of  the  Diesel  type  for  driving  electrical 
power  plant.  Electrical  power  is  lieing  used  on  the 
oilfields  more  and  more  eacli  year,  both  for  drilling 
and  for  baling  the  wells,  while  the  wliole  of  the  fields 
are  lighted  electrically.  Electrically-driven  pumps, 
lathes,  and  fittings  for  machine  shops  (not  so  heavy 
as  the  usual  British  types),  and  all  sorts  of  other 
requirements  are  alluded  to  by  Mr.  A'IcDonell.  It 
is  recognised  both  by  him  ~  and  by  the  Board  of 
Trade,  which  gives  publicity  to  the  matter  in  its 
Journal,  that  on  account  of  the  difficulties  of  commu- 
nication, and  restrictions  on  exports  during"  the  war, 
there  is  little  possibility  of  anything"  being  done  at 
present  except  preparatory  tvork.  "  He,  however, 
lays  emphatic  stress  on  the  importance  of  such 
preparation,  pointing  out  that  as  soon  as  communi- 
cations re-open  supplies  will  have  to  be  obtained  at 
once  from  zi'hatez'cr  source  available."  We  believe 
that  industrial  and  trade  students  who  try  to  avoid 
taking"  a  narrow  view  of  the  outlook  see  that  when 
fighting"  ceases,  the  whole  of  the  nations,  whether 
they  have  been  at  war  or  not,  will  be  scrambling  to 
secure  their  requirements  for  replacement  and  re- 
newal work  in  industrial  operations.  We  discussed 
this  matter  somewhat  fully  in  a  leader  on  "  The 
Demand  that  will  Follow"  (Elec.  Rkv.,  February 
25th,  1916).  We  then  said,  referring  to  the  needs  of 
Russia  and  other  purchasers:  "Will  the  character 
of  British  products  be  adjusted  to  meet  their  require- 
ments ?  Will  British  manufacturing"  capacity  be  in- 
creased to  any  large  extent  ?  .  .  .  The  answer  is 
emphatically  in  the  affirmative,  but  will  the  capacity 
be  sufficient  to  justify  other  nations  in  basing  inter- 
national trading  policy  upon  possibilities  in  this 
direction  ?  .  .  .  We  may  be  as  anti-German  in 
sentiment  as  the  horrors  of  this  war  compel  us  to 
be,  but  the  fact  remains  that,  if  in  any  country 
whatsoever  other  nations  cannot  suitably  meet  the 
requirements  of  purchasers,  the  trade  will  have  to 
go  to  those  who  are  in  a  position  to  do  it,  and  who 
are  not  merely  in  that  position  from  a  manufactur- 
ing capacity  point  of  view,  but  are  eager  to  employ 
evei-y  possible  means  of  adaptation  and  enterprise 
within  their  pow"er,  to  attain  that  end."  It  is  18 
months  since  we  wrote  thus.  In  that  period,  engi- 
neering manufacturing  capacity  of  all  kitids  in  these 
islands  has  greatly  increased,  but  the  difficulties 
in  the  way  of  export  trade  developments,  whether 
for  the  Russian  market  or  any  other,  have  also  in-' 
creased,  and  the  influences  that  will  eventually  con- 
trol purchasers  who  experience  an  imperative  de- 
mand for  goods  appear  to  be  the  same.  German 
manufacturing  facilities,  so  far  as  w"e  are  able  to 
tell,  appear  to  be  pretty  much  what  they  were  before 
the  war,  and  immense  efforts  are  being,  made  to 
secure  a  renewal  of  trading  relations  with  former 
markets. 

We  have  done  wonders  in  this  country  in 
many  new  and  extended  manufacturing"  opera- 
tions, yet  Mr.  Hirst,  at  the  meeting'"  of  the 
General  Electric  Co.,  Ltd..  pointed  out  that 
the     existing     British     electrical     companies     had 
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yet  to  make  good  a  deticiency  in  output  to  cover 
the  demand  which  in  pre-war  time  was  supplied  by 
importation.  It  is  clear,  then,  if  our  deficiency 
represented  by  the  amount  of  our  importation  is 
not  yet  being  made  up.  we  liave  not  yet  prepared  for 
the  e.xtra  demand  that  will  follow  from  the  outside 
markets  which  will  immediately  call  for  electrical 
and  engineering  manufactures  "  from  whatever 
source  available."  Mr.  Hirst  says  that  the  re- 
organisation work  awaiting  our  electrical  companies 
after  the  war  will  be  a  tremendous  task.  A  number 
of  schemes  for  re-organisation,  re-arrangement,  co- 
operative working,  and  so  forth,  have  been  pro- 
posed, and  some  of  them  are  taking  practical  and 
financial  shape,  but  it  is  clear  that  much  more  re- 
quires to  be  done  if  we  are  to  be  strong  and  big 
enough  electrically  to  do  all  the  things  that  we 
aspire  to  do.  We  believe  with  many  of  our  indus- 
trial leaders  and  engineers  that  the  future  for 
British  electrical  industry  is  wonderfullv  bright. 
Mr.  Hirst  summarised  some  of  the  facts  and  possi- 
bilities of  the  situation  admirably.  We  hear  of  other 
proposals  which  will  assist  to  make  us  stronger 
than  we  have  been  or  are,  and  the  opportunities 
that  will  present  themselves  will  call  for  a  vast 
amount  of  new  capital  to  be  brought  to  the  aid  of 
electrical  manufacturing.  The  pity  of  it  is  that, 
knowing  all  of  these  things  well  as"  our  leaders  do, 
they  find  it  necessary  to  tie  our  hands  in  manv  wavs, 
either  directly  or  indirectly,  in  consequence  of  war 
activities  or  restrictions,  or  of  financial  burdens,  so 
that  we  cannot  do  things  that  we  desire  to  do.  It  is 
as  plain  as  anything  well  can  be  that  necessity  will 
dictate  many  courses  of  action  that  present  senti- 
ments may  not  approve  because,  as  Mr.  McDonell 
says,  supplies  "will  have  to  be  obtained  at  once 
from  whatever  source  available."  He  may  well  lay 
'■  emphatic  stress  "  upon  the  importance  of  prepara- 
tory work.  Unfortunately,  such  preparatorv  opera- 
tions are  extremely  difl!icult  to  proceed  wi'th  amid 
the  prevailing  conditions.  The  directors  of  the 
General  Electric  Co..  Ltd.,  in  their  report,  stated 
that  these  conditions  "  had  not  enabled  them  to  pro- 
ceed with  the  preparations  for  the  developments 
awaiting  the  electrical  industrv  after  the  war." 
Other  manufacturing  concerns  have  been  in  a  simi- 
lar position,  though  some  have  indicated  measures 
that  they  have  been  able  to  adopt.  The  fact  is  that 
the  possibilities  are  so  vast  that  the  situation  calls 
for  opera^tions  of  a  far-reaching  kind,  or  else  we 
shall  only  reap  a  small  fraction  of  the  advantage 
that  lies  within  our  grasp,  and  that  might  be  ours 
if  we  only  had  the  kind  and  size  of  organisation  that 
seems  to  be  necessary. 

H.M.  Consul  at  Ekaterinburg  has  been  reporting 
lately  on  the  situation  in  the  Urals.  At  first  there 
was  an  outcry  for  British  goods,  and  Russian  mer- 
chants failed  to  understand  the  great  difficulties  that 
stood  in  our  way  in  meeting  their  demand       Thev 

seemed  to  think  that  British  goods  ought  immedi- 
atelv  to^fill  up  the  gaps  left  bv  the  absence  of  German 
.ijoods,  but  they  were  eventuallv  forced  to  obtain 
supplies  from  Japan  and  the  U..S.A.  The  result  was 
that  imports  into  the  Urals  from  Japan,  the  U  S  A 
and  the  United  Kirj.gdom  stood 'in  the  proportion 
t>t  10,  5,  and  2.  Ural  merchants  have  been  glad  to 
obtain  even  low-grade  goods  which  thev  could  sell 
on  the  empty  markets  at  fabulous  prices.  For  thi^ 
reason,  he  adds,  "  it  is  difficult  to  form  an  idea  at 
present  of  how  the  United  Kingdom,  the  United 
btates,  Japan,  and  .Sweden  will  fare  in  the  competi- 
tion for  trade  that  must  arise  after  the  war  "  The 
United  Kingdom  difficultv  is  the  greater  in  his 
opirtion  because  British  representatives  have  not 
been  able  to  visit  the  country  during  the  war  to 
make  a  study  of  local  conditions,  without  a  know- 
ledge of  which  successful  trade  with  Russia  is  im- 
possible. This  is  one  of  the  measures  of  prepara- 
tion that  the  electrical   industry  has  been  trvin-^'  to 


make  in  a  moderate  way  through  existing  organisa- 
tions in  spite  of  the  unprecedented  difliculties.  Mr. 
Garvin  has  said  lately  that  if  the  war  were  to  end 
now  it  would  be  disastrous  for  us,  because  we  are 
unprepared  for  what  is  to  follow.  The  Government 
says  that  it  appreciates  the  possibilities,  and  recog- 
nises that  the  difiiculties  that  it  is  bound  to  put  in 
the  way  of  traders  are  a  handicap,  but  it  must  have 
revenue.  The  longer  the  war  lasts  the  more 
revenue  it  must  have,  and  some  of  our  measures 
by  way  of  preparation  may  be  still  longer  deferred. 
It  is  devoutly  to  be  hoped  that  the  nation,  especiallv 
Labour,  will  grasp  what  some  of  these  things  mean 
and  what  they  call  for.  Whatever  the  special 
features  of  the  war  settlement  may  be,  the 
manufacturing  character  of  the  German  people 
will  remain.  Then  Russia,  the  near  neighbour, 
free  and  democratised,  but  comparatively  short 
of  industrial  manufacturing  facilities  of  her 
own,  will,  as  Mr.  McDonell  has  said,  and  as 
AI.  Gurievitch  also  indicated  in  his  article  which 
was  translated  in  the  Electrical  Review  for 
February  25th,  1916,  secure  "  from  whatever  source 
available  "  those  things  of  which  she  is  in  need. 
.She  will  not  impose  restrictions  purely  on  the 
ground  of  sentiment  if  they  are  opposed  to  her  own 
immediate  industrial  and  economic  interests.  The 
sooner  that  we  and  the  Allied  countries,  including 
now  the  U.S.A.,  can  get  ahead  with  that  prepara- 
tory work  the  better  will  be  our  chances  for  being 
that  "  available  source." 


l~RO.M  time   to  time  the  engineer. 
The  Role         usually  absorbed  in  his  professional 
of  the  work,      wakes      up,      looks      round, 

Engineer.  and  realises  that  there  is  an- 
other world  besides  that  in  which 
he  habitually  moves — the  world,  that  is,  of 
the  ■■  man  in  the  street."  With  the  organisation, 
administration,  purposes,  and  triumphs  of  the  engi- 
neering world  he  is  familiar;  in  all  these  phases  he 
plays  a  part,  humble  or  distinguished  as  the  case 
may  be.  But  of  the  other  world,  the  everyday  world 
of  the  social  organism,  he  recks  little;  its  construc- 
tion and  operation  are  not  subject  to  calculation 
and  measurement,  its  motives  are  obscure  or  obvi- 
ously fallacious,  its  components  heterogeneous  and 
disorderly — in  fine,  it  is  not  congenial  to  his  traineil 
and  ordered  habit  of  mind,  he  is  perhaps  not  a 
little  inclined  to  despise  it  and  its  ways,  and  certainly 
he  feels  no  over-mastering  impulse  to  take  part  in 
its  affairs. 

But  is  he  right  in  this?  Modern  civilisation  is  built 
up  on  an  engineering  foundation.  In  every  depart- 
ment of  life  the  influence  of  the  engineer  inevitably 
makes  itself  felt,  though  unrecognised  by  the  vast 
majority.  For  lighting,  heating,  cooking,  trans- 
portation, both  of  persons  and  commodities,  water 
supply,  sanitation,  housing,  agriculture,  fishing, 
fighting  (■■  this  is  an  engineers'  war") — the  engi- 
neer is  ultimately  responsible,  often  jointly  with  lii< 
higlily  esteemed  colleague,  the  chemist,  who  him- 
self is  often  half  an  engineer.  The  functions  of  the 
engineer  qua  engineer,  therefore,  are  intimately 
bound  up  with  human  affairs;  why  should  he  rigidly 
confine  liis  activities  to  professional  paths?  Is  he 
not  admirably  fitted,  by  education,  training,  and 
intellectual  ability,  to  take  an  effective  part  in  the  | 
management  of  public  business?  Yet  we  very 
rarely  find  an  engineer  as  a  member  of  a  municipal 
council,  of  Parliament,  or  of  other  public  adminis- 
trative bodies,  which  are  consequently  deprived  not 
merely  of  the;  technical  knowledge  so  essential  to- 
the  conduct  of  public  affairs,  but  also  of  the  sober 
judgment  and  logical  reasoning  which  the  success- 
ful engineer  must  necessarily  display  in  his  profes- 
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.■^ional  work.  I'liis  i.s  iu)l  by  any  means  the  lirst 
time  that  we  have  touched  upon  this  subject,  nor 
will  it  be  the  last.  We  will  not  now  pursue  it  fur- 
ther, but  we  recommend  the  jierusal  of  the  remarks 
of  the  President  of  the  American  Institute  of  Elec- 
trical Engineers,  of  which  we  give  an  abstract  else- 
wliere  in  this  issue,  which  admirably  state  the  case 
for  the  participation  of  the  engineer  in  the  affairs 
of  the  nation,  and  show  that  it  is  not  merely  his 
right,  but  his  solemn  duty  to  bear  his  share  of  res- 
[lonsibility. 

In  the  course  of  his  address  Mr.  lUick  referred 
.  to  the  formation  of  the  Engineering  Council  of 
Civil,  Mechanical.  Mining,  and  P21ectrical  Societies, 
representing  some  30,000  engineers,  who  are  thus 
organised  for  co-operation  in  all  matters  affecting 
their  interests  and  foi"  the  creation  of  "  an  engineer- 
ing puidic  opinion."  The  importance  of  this  move- 
ment can  liardly  be  over-em])hasised.  The  Engi- 
neering Council  of  our  American  Allies  meditates 
no  harm  to  ourselves,  but  it  must  not  be  forgotten 
that  an  equally  powerful  and.  from  our  point  of 
view,  formidable  Association  has  been  formed  in 
Ciermany:  we  gave  particulars  of  the  latter  in  our 
issue  of  May  nth,  1917  (p.  519),  which  show  that 
the  "Union  of  German  Technical  Institution.s- " 
embraces  no  fewer  than  11  leading  societies  of  engi- 
neers and  chemists.  Have  our  leaders  given  due 
attention  to-  this  important  movement  and  to  the 
influence  which  it  may,  and  probably  will,  exert 
upon  the  course  of  events  when  Peace  returns  ?  To 
ignore  its  existence  would  be  folly — but  what  are 
we  doing"  to  prepare  our  defence  ?  Surelv  we  cannot 
do  better  than  follow  the  dual  example  tlius  placed 
before  us,  and  lose  no  time  in  organising,  not  only 
the  manufacturing  industries  of  the  country,  but 
also  the  magnificent  and  unrivalled  fund  of  engi- 
neering knowledge  and  experience  at  our  command. 
Apart  altogether  from  questions  of  warfare,  mili- 
tary or  industrial,  the  combination  of  our  engineer- 
ing forces  is  an  object  well  wortH  attaining  for 
manv  other  weightv  reasons. 


Ix  our  issue  of  December  JQth, 
Foreign  Trade  1916,  we  referred  at  some  lengtli 
Intelligence.  to  the  recommendations  that  had 
been  made  by  the  Federation  of 
British  Industries  respecting  the  proposed  reform 
of  the  consular  and  commercial  intelligence  ser- 
vices. It  would  be  interesting  to  know  whether  the 
Government  has  so  far  completed  its  own  review 
of  these  and  other  recommendations  as  to  be  able 
to  form  definite  conclusions  regarding  the  measures 
W'hich  ought  to  be  taken  for  ensuring  the  co-ordina- 
tion and  efficient  operation  of  such  services  in  the 
interests  of  British  trade  and  industry.  It  has  fre- 
quently been  stated  by  those  best  fitted  to  form  a 
practical  opinion  on  the  matter  that  it  is  most  im- 
portant that  whatever  improvements  are  intro- 
duced should  be  available,  if  at  all  possible,  before 
the  end  of  the  war.  The  unwillingness  of  the  Gov- 
ernment to  announce  its  policy  occasions  dis- 
appointment and  no  little  disquiet  in  commercial 
and  industrial  minds.  All  our  armour  will  need  to 
be  in  fit  condition  for  trade  after  the  war  in  order 
that  our  colonial  and  international  trade  may  be 
revived,  maintained,  and  extended.  The  prospec- 
tive labour  situation  on  demobilisation  will  call  for 
abundance  of  work  and  eood  w-ages  for  many 
years,  and  the  financial  burdens  of  the  war  cannot 
be  carried  unless  we  strengthen  our  industrial  posi- 
tion, and  if  this  Government  or  any  other  leaves 
measures  imprepared  which  might  go  toward  en- 
suring that  state  of  affairs  it  will  have  much  to 
answer  for.  We  hope,  therefore,  that  our  leaders 
will  soon  feel  able  to  announce  that  they  are  doing 
something  along  the  indicated  lines,  that  that  some- 
thing includes  concentrated,  in  place  of  scattered, 
control  at  home,  and  an  army  of  efficient  industrial 


and  conuncrcial  men  locatcil  ihioughoul  the  world 
as  representatives  of  a  strong  (ioxernment  Depart- 
ment. The  wai-  has  placed  heavy  financial  bur- 
dens upon  our  manufacturing  concerns,  and  in  a 
large  measure  their  normal  trade  connections  are 
suspended.  It  is  surely  due  to  them  that  their  re- 
commendations concerning  things  that  the  State 
might  reasonably  do  to  help  them  to  recover  their 
lost  position  should  be  heeded  and.  if  possible,  acted 
upon  promptly— not  dallied  with.  At  least  the 
reasons,  if  any.  for  their  n()n-acce[)tance  could  be 
officiallv  divulged. 


ELECTRICITY     SUPPLY     IN     PARIS. 


.\s  is  tciU'riilily  rtfll  known,  onr  Fiviirh  .Mlics  are  iiiakinc; 
strt'iiuoiis  and  successful  elVorts  in  the  dirertidn  of  develdping 
the  lai'ije  riMonrces  in  water  power  wliicli  still  remain 
uiuitilised  in  that  country.  This  attitude  is  due  larfrcly  to 
the  necessities  created  by  the  war.  particularly  in  view  of 
the  comparative  scarcity  of  f upplies  of  coal.  Fnder  existiii<r 
circumstances,  the  hydr.i-elcctric  works  have  been  placed  at 
an  advanta^Jte  as  compared  with  the  steam  jjencratinfr 
stations,  which  have  suffered  trreatly  from  the  shortage  and 
(learness  of  coal  as  well  as  of  other  materials.  A  typical 
instance  of  the  latter  class  is  represented  i)y  the  Compagnic 
Parisienne  de  Distribution  Electri(|ue,  which  j)ra<;tically 
has  a  monopoly  of  the  s  ipply  in  the  French  capital. 

The  vej)ort  of  the  directors  of  this  imjiortant  company 
states  that  the  continuation  of  the  war  rendered  the  distri- 
bution of  electricity  in  Paris  more  difficult  and  more  co.stly 
in  IDU!  than  in  the  p-ecediug  year.  As  the  demand  for 
motive  power  on  the  part  of  the  war  industries  experienced 
a  considerable  increase,  the  company  endeavoured  to  meet 
it.  as  far  as  possible,  in  the  interests  of  the  national  defence, 
the  result  being  that  the  totd  turnover  for  lighting  and 
power  purposes  exceedei  127,000,000  k\v. -hours  in  11)10, 
as  compared  with  ()9,0"I0,000  kw. -hours  in  the  previous 
12  months.  On  the  other  hand,  the  greatest  troubles, 
among  obstacles  of  every  kinl,  were  encountered  in  pi-o- 
curing  coal  for  the  company's  two  works  :  frequently  only 
inferior  coal  was  available,  which  was  suliject  to  enormous 
increases  in  prices,  whilst,  at  the  same  time,  there  was 
always  present  the  apprehension  of  a  complete  exhaustion  of 
the  stocks.  How  serious  this  matter  betame  on  one  occa- 
sion is  shown  by  the  fact  that  with  a  daily  consumption  of 
700  tons  of  coal,  the  quantity  of  the  stocks  distributed 
between  the  two  generating  stations  at  the  end  of  1910  did 
not  reach  0,000  tons,  or  the  equivalent  of  less  than  eight 
days'  working.  The  labour  question,  too.  proved  to  be  one 
of  great  difficulty  owing  to  the  necessity  for  recruiting, 
as  .-substitutes  for  skilled  workers  who  had  been  called  to 
the  colours,  a  fresh  staff  of  lie'pers  who  had  to  be  selected 
from  casual  workers  and  men  of  foreign  nationality,  who 
were  so  incompetent  that  no  fewer  than  3,.t00  had  to  be 
engaged  in  order  to  maintain  a  regular-  effective  of  from 
400  to  4  50  auxiliary  workers. 

The  obligations  assumed  by  the  company  under  the  con- 
cession were  to  supply  and  distribute  electrical  energy  in 
Paris  at  maxiuuim  prices,  which  were  not  to  vary  between 
.January  1st,  11)14,  and  .Jiuie  30th,  11140,  to  pay  to  the 
Municipal  Council  a  rental  in  propoi'tion  to  the  gross 
receipts,  and  to  redeem  at  the  company's  expense  during 
the  concession  the  costs  of  first  establishment,  which  were 
nearly  £8, 000, (too,  and  w'lich  were  to  be  increased  annually  by 
an  average  expenditure  of  £08,000  for  supplementary  works. 

Before  the  concession  was  accepted,  the  constituent 
elements  of  the  cost  price  formed  the  subject  of  a  minute 
analysis  by  representatives  of  the  company  and  of  the 
Municipal  Council,  and  the  only  divergence  of  opinion 
related  to  the  i|uestion  whether  the  expenses  for  coal  should 
he  estimated  at  10s.  per  ton  or  li)s.  2d.  per  ton.  But  if  the 
fundamental  suppositions  which  determined  the  agreement 
eventually  arrived  at  were  realised  in  times  of  peace  down 
to  the  end  of  1913  the  case  became  quite  different  almost 
from  the  time  the  present  company  becanie  the  concession- 
aire.     In  fact,  the  war  radically  modified  the  situation. 

As  an  illustration  of  this  contention,  it  is  mentioned  that 
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the  consumption  of  energy  for  private  lighting,  whit-h 
exceeded  80,000,00(1  Kw.-liours  in  1913,  declined  to  less 
than  51,000.000  KW.-lumrs  in  l!lir>  and  to  less  than 
45,000,000  KW.-hours  in  1  ill 0,  when  the  undertaking  wa.s 
hamiwred  by  adniiiiistrative  restrictions  in  the  second  half, 
whilst  the  pul>lic  lighting  has  also  iieeii  diminished  by 
more  than  lialf  the  former  amount.  On  the  other  hand, 
an  augmentation  has  occurred  in  the  use  for  power  purposes, 
the  growth  havinifbeen  from  1(1,000,000  Kw.-hours  in  1913 
to  nearly  82,0(io,000  KW.-hours  in 
191(i.  Durini;  this  period  the  price 
of  coal  has  gratlnally  risen  until  it 
reached  an  aversiiie  of  £3  per  ton  in 
19  Ki,  which  has  increased  threefold 
the  expenses  which  were  provided  for 
niidcr  this  heading  in  the  concession, 
without  takin;j  into  consideration  the 
advance  in  the  other  constituents 
which  also  share  in  forming  the  cost 
price.  It  is  known  that  the  situation 
■will  become  graver  in  the  jiresent  year, 
as  the  recent  ]iurchases  of  coal  have 
only  be 3n  possible  at  £4  12s.  per  ton, 
and  the  supply  of  enerjry  for  the 
national  defence  consequently  threatens 
simply  to  result  in  a  loss  to  the  com- 
jiany  if  the  present  system  is  main- 
tained. Under  these  circumstances  of 
a  comjilete  reversal  of  the  previsions 
made  under  the  concession,  the  company 
thought  it  would  l)e  sufficient  to  appeal 
to  equity  in  order  to  olitain  compensa- 
tion from  the  Municipal  Council  in 
some  form  or  other,  and  without  having 
to  take  advantatre  of  the  principles  of 
law,  recently  issued  by  the  Council 
of  State,  and  accepted  by  a  number  of 
French  Municipal  Councils.  A  peremptory  refusal,  how- 
ever, has  been  the  only  result,  as  the  City  of  Paris, 
notwithstanding  the  re\ersal  of  all  the  conditions  upon 
which  the  agreement  was  based,  claims  to  be  exemjit  from 
the  consequences  of  it,  and  to  preser\-e  the  right  to  receive 
the  whole  of  a  progressive  rental  which  proceeds  from  10 
to  25  per  cent,  of  the  company's  gross  receipts.  The 
•directors  have  therefore  felt  constrained  to  institute  an 
action  to  enforce  their  rights,  and  they  have  full  confidence 
that  their  application  will  be  successful. 

It  would  appear  that,  under  the  circumstances  of  the 
present  times,  all  the  holders  of  concessions  from  the  City 
of  Paris  have  points  of  dispute  with  the  Jlunicipal  Council, 
the  Metropolitan  Raih'vay  Co.,  and  the  Xord-Sud  Railway 
Co.  also  having  differences  with  this  authority.  Indeeii, 
as  the  chairman  of  one  of  these  companies  recently  remarked, 
the  City  of  Paris  desires  all  the  advantages  without,  at  the 
same  time,  participating  in  the  risks— a  point  which  will, 
doubtless,  be  borne  carefully  in  mind  in  the  case  of  any 
future  concessions  in  the  French  capital  which  may  be 
dependent  upon  the  goodwill  of  the  Municipal  Council. 


the  art  of  steam  waRon  building,  ;:nd  their  experience  ha.s 
been  turned  to  «ood  account  in  this  vehicle,  in  which  both 
weight  and  friction  have  lieen   reduced  as  far  as  practicable. 

The  well-known  "Ironclad  Exide  "  battery  is  employed, 
but  the  niakers  are  quite  prepared  to  fit  any  other  battery 
that  their  customers  may  fancy;  the  battery  "is  carried  slung 
below  the  chassis  frame,  and  is  arranged  in  trays  of  a  con- 
venient .size  for  handling,  which  can  be  withdrawn  from 
either  .side  of  the  vehicle  with  equal  ease. 

The  cha.ssis  is  arranged  so  that  any  type  of  body  mav  be 
fitted,    but   the   standard  arrangement  is  a   wooden   platform 


THE 


GARRETT     PATENT 
WAGON. 


For  some  time  past  it  has  been  known  that  Messrs.  Richard 
Garrett  &  Son.s,  of  fx-i-ston,  were  embarking  on  the  manufac- 
ture of  electric  vehicles,  and  it  is  with  con.siderable  pleasure 
that  we  describe  and  illustrate  herewith  the  first  commercial 
^-lectric  wagon  turned  out  by  their  work.s,  and  supplied  to  the 
Great  Eastern   Railway  Co. 

This  wagon  has  3J  tons  capacity,  and  is  capable  of  travelling 
from  3.1  to  40  nules  upon  one  charge  of  the  battery,  the  aver- 
age speed  being  eight  to  nine  miles  per  hour. 

We  understand  that  the  firm  al.so  have  designs  complet<>d 
lor  a  vehicle  of  the  same  description,  but  with  a  carrying 
capacity  of  2  to  2§  tons,  and  a  speed  of  10  to  11  miles  per 
hour,  the  mileage  on  one  charge  being  35  to  40  mile.s.  as  in 
the  larger  design. 

The  w.-igf,n  illustrated  enjoys  the  distinction  of  having  been 
>)oth  designed  and  built  in  an  English  works,  and  is  there- 
fore  somewhat  unique.     Messrs.   Garrett  are  past-masters  in 


Garrett  Electric  Vehicle  supplied  to  the  Great  Eastern  Railway. 


supplied   with  either  chock  rails,   fixed  or  hinged  sides,   and 
tailboard. 

A  single  series-wound  8-h.p.  motor  is  used,  having  an  over- 
load capacity  of  3tX)  per  cent,  for  short  periods,  with  trana- 
mi.ssion  by  an  enclosed  silent  chain,  running  in  an  oil  bath, 
to  a  countershaft  containing  the  differential  gear,  and  thence 
to  the  rear  wheels  by  means  of  silent  roller  chains. 

The  countershaft  is  suspended  from  the  chassis  in  ball  and 
socket  joints  to  obviate  any  chance  of  undue  friction  brought 
about  by  iKjssible  wringing  of  the  frame  when  travelling  upon 
very  uneven  roads.  Both  axles  are  of  specially  treated  steel 
of  a  kind  which  Mes-srs.  Garrett  have  proved  by  their  exten- 
sive experience  in  steam  wagon  practice  to  be  best  suited  to 
withstand  road  shocks,  and  the  wheels  fitted  to  them  are  of 
a  minimum  weight  consistent  with  adequate  strength ;  further- 
more, they  are  all  fitted  with  Timken  roller  bearings. 

Two  independent  brakes  are  fitted,  both  of  which  act 
directly  upon  the  hind  wheels.  The  foot  brake,  for  general 
use,  is  of  the  contracting  band  type,  while  the  emergency 
hand  brake  is  of  the  expanding  type.  Messrs.  Garrett 
have  adopted  this  .system  because  the  general  practice  of 
fitting  the  emergency  brake  to  the  counter.shaft  has  the  defect 
that,  if  the  chains  to  the  rear  wheels  snap,  the  emergency 
brake  is  useless. 

The  arrangement  of  the  speed  controller  has  several  unique 
features.  It  is  of  the  drum  type,  rotated  by  a  handle  attached 
to  the  steering  handwheel,  and  gives  six  speeds  in  a  forward 
direction,  and  four  in  the  rever.sc.  The  controller  is  fitted 
with  Messrs.  Garrett's  patent  trip  gear,  which  is  so  designed 
that  so  soon  as  either  foot  or  hand  brake  are  applied,  the 
controller,  which  is  carefully  balanced.  Hies  back  to  the 
neutral  position  automatically,  and  is  .so  arranged  that  it  is 
impossible  to  start  the  vehicle  without  first  returning  the 
controller  handle  to  the  neutral  position  and  also  releasing 
the  brakes.  This  arrangement  prevents  damage  being  done, 
by  a  heavy  rush  of  current  through  the  battery  or  motor, 
owing  to  the  driver  omitting  to  bring  the  controller  handle 
to  neutral  befoie  applying  the  brakes,  as  the  act  of  applying 
them  dfH^s  this  for  him  ;  also,  if  his  brakes  are  applied,  he  is 
bound  to  rclea.se  them  before  he  can  start  to  run.  Further- 
more, it  obviates  the  risk  of  accidents  which  have  occurred 
through  a  vehicle  .starting  forward  the  moment  the  brakes 
are  released  when  the  controller  has  not  been  in  the  neutral 
notch. 

Great  attention  has  been  paid  to  the  lubrication  of  the 
working  parts,  and  lubricators  have  been  fitt-ed  at  every  point 
where,  by  doing  .so,  friction  can  be  reduced,  and  roller  or 
ball  bearings   have  been    fitted  throughout. 

This  has  resulted  in  a  vehicle  that  requires  only  a  fr.iction 
above  a  quarter  of  a  horse-power  to  drive  the  complete 
inechanisiii  at  average  road  s|H>eds. 

Some  data  as  tf>  the  working  of  this  vehicle,  recently  quoted 
in    the    Commrn-inl   Motor,  covers  22    working   days,    during 
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which  307  tons  were  carried  on  1011  journey.s;  9G5  deliveries  ol 
jjoods  were  made,  over  a  working!  time  of  2-1/)  hours.  The 
all-in  cost"  per  ton  carried  was  Is.  lid.,  while  the  cost  of 
hor.'io  transix>rt  on  a  similar  basis  would  have  been  nearly 
'2s.  Od.  per  ton. 

We  are   indebted  to   ^fesKrs.   Richard   Garrett  &    Sons  for 
particidar.=;  of  their  vehicle. 


furtluT  iiicreiuse  ot  air  pressure  Ijeyond  the  value  which  jjives 
niaxiinum  rectification  protiuces  irretrular  oi)eration. 

Ill  ;reneral.  the  wave  of  the  rectified  current  follows  the  wave 
form  of  the  ;;enerutor,  but  as  a  certain  volta;r©  is  renuired  to  start 
the  dischaixe,  it  does  not  include  the  whole  half  wave  produced  by 
the  alternator.  Furthermore,  the  rectified  wave  is  more  abrupt 
than  the  original  wave. 

The  oxiierimcnts  were  coiiductefl  with  the  apparatus  illustrated 
in  titc.   1.      A  pointed  metallic  electrode  i;  is  mounted  co-axially 


EXPORTS     AND     IIWPORTS     OF     ELECTRICAL 
GOODS    DURING     MAY    AND     JUNE,    1917. 


TiiK  official  returns  of  electrical  exports  and  imports  lor  the 
months  ot  May  and  .Uiiie,  show,  as  retrards  the  exjwrts.  totals  of 
£34(),317  and  .t;fli7.."i2(l  resixiotively,  which  compare  with  .ii3U8,5M 
in  April  and  it4l)4,r>8li  iu  March,  and  are  quite  up  to  the  averatre. 
The  imports  totals  for  the  same  months  have  been  : — March, 
£28(j,!t21  ;  April,  £23.5,985;  May,  £23(),7!>!> ;  and  .lunc,  £180,888, 
showinsJ  a  fallinsr  off  iii  value.  Duriny:  the  last  three  months 
machinery  export  values  have  steadily  improved,  while  machinery 
import  values  have  pursued  the  opposite  course  ;  in  aildition,  the 
importation  of  trlow  lamps  has  dwindled  to  very  small  proportions, 
thouofh  an  increasinpf  business  is  being  done  in  imported  "  arc  lamp 
parts." 

The  exports  for  May  and  June  included  submarine  teleirrai>h  and 
telephone  cable  to  the  value  of  .£3,322  and  £14,2-10  res()ectively  ; 
some  £2,000  worth  only  of  telef;'rapli  cable  entered  this  country 
from  abroad  during:  the  above  months. 

It  is  unfortunate  that  the  official  export  figures  for  the  above 
months  contain  unenumerated  material  (electrical  goods  and  appa- 
ratus and  machinery),  representing  over  25  per  cent,  of  the  total 
export  values  given,  and  one  wondere  what  the  effect  on  values 
the  proper  classification  of  these  "  unenumerated  "  species  would 
have. 

E.XPORTS  AND  Imports  op  Electrical  Goods  and  Machinery, 
May  and  June,  1917. 


Exports 

Imports 

Exports 

Imports 

(May). 

(May). 

(Jimel. 

(June). 

Electrical  goods  and  apparatus 

£ 

£ 

£ 

£ 

unenumerated        

62.717 

47,244 

53,580 

35,727 

Insulated  wire  and  cable  (not 

telegraphic  or  telephonic) 

35,121 

2,826 

56,404 

2,304 

Electric  glowlamps 

13,073 

444 

9,999 

1,773 

Arc    lamps    and   parts   (not 

carbons")      

1.442 

10,071 

14,035 

.15,967 

Meters  and  instruments 

4,972 

3,749 

14,419 

3,511 

Electrical      machinery     (in- 

cluding switchboards  and 

transformers)        

122,270 

137,025 

134,096 

102,663 

Batteries        

13,237 

18,256 

10,486 

17.009 

Carbons           ...         

5,964 

11,984 

241 

5.108 

Telegraph  and  telephone  wire 

and  apparatus 

88,521 

5,200 

74,260 

2,826 

Total 

346,317 

236,799 

367,520 

186,888 

AIR-BLAST     RECTIFICATION     OF     HIGH- 
TENSION     CURRENTS. 


Th.\t  a  partial  rectification  of  a  high-tension  alternating  current 
occurs  on  the  passage  of  a  discharge  from  a  point  to  a  plate  has 
been  known  for  many  yearsi  However,  difficulty  has  been 
encountered  in  attempting  to  utilise  this  rectification,  particularly 
if  any  considerable  current  flows,  as  a  heavy  arc  then  results 
which  rectifies  but  little. 

In  the  June,  1917.  issue  of  the  PhijsU'ul  Reeieii\  E.  R.  Wolcott 
and  C.  J.  Erickson  relate  the  results  of  an  investigation  into  the 
effect  of  a  blast  of  air  on  this  discharge.  It  was  found  that  com- 
plete rectification  and  smooth  operation  could  be  obtainetl  by  means 
ot  a  current  of  air  flowing  from  the  point  to  the  plate  under  such 
conditions. 

When  rectification  occurred  the  discharge  was  white,  rhythmic 
and  snappy,  as  distinguished  from  the  coloured  arc  which  resulted 
when  no  air  was  flowing.  Difficulties  were  encountered  when 
trying  to  operate  at  too  low  voltages,  say,  only  a  few  thousand 
volts,  since  a  certain  voltage  is  required  to  jump  the  air  gap. 
Likewise,  there  is  a  drop  in  voltage  across  the  rectifier  in  actual 
operation.  Satisfactory  rectification  has  been  obtained  up  to  350 
K"\..  and  also  at  frequencies  up  to  ."lOO  cycles  per  second. 

With  the  point  inside  a  glass  tube  the  discharge  is  more 
"lappy.  but  the  tendency  to  surge  is  greater.  In  this  case  aluminium 
lectrodes  seemad  preferable,  a  larger  plate  was  necessary,  and  a 
greater  air  pressure  was  required.  With  the  point  outside  the 
tube,  satisfactory  results  were  obtained  with  iron  and  brass 
electrodes. 

As  the  air  pressure  increases  from  zero  during  the  discharge,  the 
rectification  increases  to  a  maximum,  the  value  depending  upon  the 
setting  of  the  electrodes  and  the  diameter  of  the  air  outlet.     A 
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l<'i(i.  1. — Arrancjkmunt  av  Trst  Eyiai'MF.NT. 


within  the  tube  n.  which  is  restricted  at  one  end,  so  that  air 
entering  at  A  is  blown  through  the  opening  o  toward  the  plate  P. 
Rectification  occurs  when  the  point  is  some  distance  within  the 
tube,  at  the  opening  of  the  tube,  or  extending  some  distance 
outside  of  the  tube,  as  shown.  In  the  first  two  cases,  the  tube  It 
must  be  made  of  some  insulating  material,  as  of  glass  ;  in  the  last 
case,  it  may  be  of  metal. 

Mounted  for  use,  this  rectifier  was  connected  to  one  terminal  of 
the  secondary  of  a  2-KW.,  40,000-volt  transformer  T,  the  other 
terminal  being  grounded.  The  positive  current  flows  from  the 
point  to  the  plate,  and  no  discharge  results  in  the  opposite  direction 
when  the  distance  between  the  point  and  plate,  that  between  the 
point  and  air  outlet,  the  air  pressure  and  the  voltage  are  suitably 
adjusted. 

Connected  between  the  other  terminal  of  the  transformer  and 
the  ground  were  three  milliammeters  ;  Mi  was  of  the  electro- 
dynamometer  type  ;  Ma  was  a  direct-current  instrument  of  the 
D'Arsonval  permanent  field  type  ;  Ms  was  a  hot-wire  instrument. 

The  secondary  voltage  from  the  plate  P  to  ground  was  measured 
by  an  electrostatic  voltmeter.  An  oscillograph  was  connected 
directly  iu  the  high-tension  circuit  between  the  water  resistance  R 
and  the  ground. 

The  air  condenser  c  consisted  of  1 1  plates  8  ft.  by  3  ft.  (2'44  m. 
X    U'91    m.)    and    8    in.    (20'3    cm.)    apart.      Its    capacity  was 


Fiti.  2. — Rectified  Current  obtained  with  Air-blast 
Rectifier  and  Load  pr  104  Milliamperes. 


0'00095  mfd..  and  it  was  connected   in   parallel   with  the  water 
resistance  when  desired. 

The  diameter  of  the  plate  P  should  be  large  enough  to  prevent  a 
discharge  from  the  point  to  its  edges.  In  the  arrangement  here 
described  its  diameter  was  4  in.  (lO'Ul  cm.).  The  diameter  of  holeO 
in  the  tube  B  was  0'157  in.  (4  mm.")  ;  </,  the  diameter  of  the  metallic 
electrode  E,  was  00625  in.  (r57  mm.);  L,  the  distance  between 
the  opening  o  and  the  point  of  the  electrode  E.  was  0375  in. 
(9'54  cm.)  ;  D,  the  distance  between  the  plate  and  the  point,  was 
O'OS  in.  (176  cm.).  The  frequency  of  the  alternating  current  was 
60  cycles  per  second. — Electrical  M  orlil. 


Mexican  Electrical  Taxes.— H.JI.  ('haro;e  des  Archives 

at  Mexico  t'ity  reports  that  Decrees  were  issued,  under  date 
June  5th,  by  the  President  of  Mexico,  imposing  special  stamp  taxes 
on  electric  lights  and  telephones.  The  tax  on  electric  lights  has 
been  fixed  at  10  cents  (Mexican  gold)  per  month  for  each  light  up 
to  40  watts,  and  10  cents  extra  for  each  light  in  excess  of  that 
power.  Telephones  in  private  houses  are  to  be  taxed  at  50  cents, 
and  in  shops,  offices.  ,tc.,  at  SI  (Mexican  gold)  per  month.  These 
taxes  are  to  be  collected  through  the  companies  supplying  the 
services. — Board  of  Trade  Jimrnal. 
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CORRESPONDENCE. 


Mters  received  by  vx  after  5  P.M.  ON  TnBSDAY  cannot  apj)ear  until 
the  folli'ioinq  ireek.  Correxjjondentx  should  forward  the'ir  eommuni- 
cations  at  the  earlie.it  poixible  moment.  jVo  letter  can  be  publixhed 
unless  ice  hare  the  writer's  name  and  addres.t  inour  possesxion. 


Electroculture. 

I  am  glad  to  see  that  your  recent  report  of  the  Board  of  Agri- 
culture experiments  and  my  article  on  electroculture  have  aroused 
so  much  intere.st  in  a  new  and.  I  believe,  very  important  use  of 
electricity.  Particularly  I  wish  to  thank  Mr.  TurnbuU  for  his 
favourable  comment  on  my  effort. 

A  correspondent  asked  whether  the  Armstrong  hydro-electric 
machine  would  not  be  a  useful  generator  for  this  purpose.  I  think 
this  is  doubtful  ;  it  is  true  that  books  of  the  "  Ganot's  Physics  " 
tyjie  describe  this  as  a  very  powerful  machine  developing  large 
quantities  of  electricity,  but  it  must  be  remembered  that  in  those 
days  "  a  large  quantity  of  electricity  '  was  what  one  got  on  putting 
the  knuckle  near  the  discharger  of  a  pint  Leyden  jar.  Such  a 
machine  is  spoken  of  as  giving  "  a  torrent  of  sparks  "  ;  this  does  not 
describe  the  roaring  patch  of  violet  light  seen  between  the  dis- 
chargers of  a  W.T.  set,  even  when  only  one  or  two  milliamperes  are 
being  supplied  to  the  condenser.  The  machine  does  give  great 
potential,  but  I  believe  the  quantity  is  doubtful  and  erratic.  The 
action  depends  on  the  steam  getting  condensed  at  the  right 
moment,  and  the  nozzles  wear  under  the  impact  of  the  particles  of 
water. 

Perhaps  the  most  important  point  against  it  is  the  starting-up 
trouble.  The  charge  is  wanted  on  the  wires  for  a  short  time  once 
every  12  hours,  and  therefore  the  machine  would  have  to  be  warmed 
np  every  time,  or  else  stand-by  losses  incurred  for  about  20  hours 
out  of  24.  This  would  put  coal  and  coke  firing  utterly  out  of  court, 
and  even  a  parafiin-fired  flash  boUer  has  to  take  up  a  large  quantity 
of  heat  into  the  mass  of  metal,  brick  and  water  before  it  can  begin 
to  give  off  steam  at  from  80  to  100  lb.  per  sq.  in.  Then  it  has  to 
deliver  only  4  to  .5  B.TH.n.,  and  is  shut  down  for  another  10  hours, 
when  it  all  begins  over  again  ! 

Mr.  Turnbull  speaks  of  static  machines,  but  I  think  he  will  find 
the  efiiciency  low.  Makers  are  very  shy  about  speaking  of  the 
output  of  their  machines  as  regards  current — they  are  emphatic  as 
to  their  spark  length  and  many  excellencies,  but  under  pressure 
generally  admit  that  the  current  is  ''very  hard  to  measure,"  i.e.,  is 
too  small  for  a  cheap  moving-coil  pivoted  instrument.  Certainly  a 
machine  that  gives  1  milliampere  at  a  (j-in.  spark  length — i.e., 
100  watts — is  a  big  machine,  and  takes  fully  1  h.p.  to  drive  it. 

The  limit  to  the  potential  given  by  a  static  machine  is  the  rate 
at  which  the  induced  charge  leaks  away  over  the  surface  of  the 
plate  ;  this  ij:;reases  rapidly  with  the  potential,  and  finally  equals 
the  rate  of  iuorement,  when  no  further  rise  in  potential  can  take 
place. 

This  leakagi  .nd  the  friction,  not  only  due  to  bearings,  but 
largely  windage,  .jake  the  efficiency  very  low. 

Their  fragile  construction  and  sensitiveness  to  damp  are  also 
severe  handicaps  in  practical  use. 

Perhaps  the  most  telling  argument  against  both  types  of  machine 
is  the  need  that  has  arisen  in  recent  years  for  high-potential" 
generators.  In  many  cases  a  constant  current  would  be  far  more 
suitable  than  an  alternating  or  intermittent  one.  Wireless  tele- 
phony would  probably  have  been  in  common  use  by  now  if  a  good 
type  of  high-potential  constant-current  generator  had  been  avail- 
able some  years  ago.  Why  were  not  these  machines  developed  and 
used .'  Because,  I  believe,  they  could  not  be  made  sufficiently 
powerful  and  reliable. 

A  most  important  point  in  electroculture  apparatus  is  that  the 
generator  should  be  able  to  charge  the  whole  network  to  the  full 
potential.  This  means  a  machine  capable  of  dealing  with  much 
greater  outputs  than  that  actually  needed  for  the  discharge, 
especially  as  there  is  always  considerable  insulator  leakage  to 
overcome.  Trying  to  run  a  small  generator  up  to  its  limit  on  this 
work  has  been  responsible  for  many  failures. 

The  Writer  of  the  Article. 


Recruiting  and  Dilution  of  Labour, 

Admitting  the  ilifliculties  attcmling  recruiting  and  dilution  of 
labour,  the  two  following  incidents  alone  show  not  only  what 
managers  of  factories  have  to  endure,  but  also  the  incomi)etence  or 
stupidity  of  the  Government  representatives. 

We  are  an  engineering  firm,  controlled,  scheduled  under  pro- 
tected occupations,  doing  nothing  but  Class  A  and  B  work,  most 
of  which  is  direct  Ciovernment  work.  We  have  only  one  electrician 
left  in  our  factory,  and  he  carries  out  all  the  testing,  comprising 
insulation  resistance,  capacity,  copper  resistance  (bridge  and 
potentiometer  methods),  and  extra-high-pressure  by  means  of  a 
motor-generator  and  transformer  up  to  50,000  volts.  Moreover,  he 
is  responsible  for  the  light  and  power  installations  of  the  factory, 
amounting  to  some  300  H.P. 

In  our  returns  we  rate  this  man  as  "skilled."  The  Dilution 
Officer,  with  his  superlative  wisdom,  disagrees  with  us,  the  man 
is  to  be  called  to  the  Colours,  and  provision  for  a  male  sub- 
stitute is  not  approved.  We  were  warned  that  this  man  would 
probably  be  called  up,  and  at  our  invitation  the  Dilution  Officer 
visited  the  works,  and  was  shown  the  various  instruments,  the  nature 
of  the  work,  and  the  names  of  the  Government  Departments  for 
which  the  work  was  required.  At  the  same  time,  the  serious 
resalts  of  the  loss  of  this  man  were  pointed  oat — it  would  mean 


shutting  down,  because  no  substitute  could  possibly  be  obtained. 
Did  the  Dilution  Officer  modify  his  views  ?  No,  he  rose  superior 
to  such  trifling  consequences.  He  could  then,  he  no  doubt  thought, 
get  more  men  if  the  factory  had  to  close.  Far-seeing  man — bump 
of  perspicacity  abnormally  developed.  We  have  no  doubt  as  to  the 
result  of  our  appeal. 

The  second  case  relates  to  dilution,  and  we  believe  is  not 
uncommon.  Amongst  substitutes  sent  us  by  the  Labour  Exchange 
was  one  to  take  the  place  of  a  married  man  with  one  child.  This 
substitute,  26  years  of  age,  unmarried,  perfectly  healthy,  was 
found,  after  a  few  days,  to  have  been  imported  from  Ireland  by  the 
Government.  The  natural  result  is.  of  course,  that  the  men  are  to 
''down  tools"  unless  this  Government  nominee  is  dismissed.  He 
will  be  in  a  day  or  two,  and  without  a  blessing.  Do  we  express 
surprise  at  such  outrages  .'  We  live  on  them — they  are  meat  and 
drink  to  us.  What  should  we  have  to  do  if  the  Government 
officials  deprived  us  of  these  pleasantries  .' 

Carry  On. 


Captive  Balloons  and  Lightning. 

From  time  to  time  I  hear  of  this  class  of  balloon  being  set  on 
fire,  while  the  non-captive,  though  not  altogether  immune,  is 
seldom  struck.  My  object  in  writing  is  to  ask  if  any  of  your 
readers  who  heard  of  the  destruction  of  the  kite  balloon  at  Roe- 
hamjiton,  reported  in  the  Daibi  Telefjrajih  of  July  14th,  can  give 
particulars  of  the  accident.  Was  lightning  seen  to  actually  strike 
the  fabric  or  was  the  gas  (the  inlet  is,  I  believe,  left  open)  set  on 
fire  by  a  flash  in  the  vicinity  ? 

Are  these  balloons  connected  to  "  earth "  under  service  con- 
ditions .' 

Killingworth  Hedges, 

lion.  Sec.  Litjhtiiini/  Iti'xearch  Committee, 
St.  Stephen's  Club, 

Westminster,  Jiili/  2r>th. 


The  Psychology  of  Power-House  Shift  Work. 

It  is  most  refreshing  to  read  such  a  sympathetic  article  on  shift 
work  as  that  in  your  issue  of  this  week,  more  especially  as  the  I 
writer  says  he  was  formerly  on  shift  work.  Our  experience  has  ' 
been  that  the  men  who  are  fortunate  enough  to  leave  shift  work 
promptly  forget  the  men  they  leave  to  do  it ;  and  it  is  a  rare  thing 
for  a  chief  engineer  who  has  done  shift  work,  as  so  many  have,  to 
make  any  attempt  to  alleviate  the  discomforts  of  the  shift  worker. 
If  we  take  the  case  of  two  men  in  the  same  employ  receiving  equal 
salaries  and  doing  equally  valuable  work,  we  find  that  if  one  of 
these  men  is  on  shift  work,  in  addition  to  inconvenient  hours,  he 
works  more  hours  per  week  than  the  man  receiving  an  equivalent 
salary,  but  who  is  in  the  office  or  some  similar  post.  Why 
is  this  .' 

We  are  in  full  agreement  with  your  writer  as  to  the  psycho- 
logical effects  of  night  shift  and  long  hours,  and  think  that  a 
48-hour  week  should  be  the  maximum  for  shift  workers,  and  no 
shift  should  last  longer  than  eight  hours. 

Your  contributor  states  that  now  is  the  employers'  opportunity 
to  improve  conditions  ;  but,  in  our  opinion,  the  employer  will  do 
nothing  to  improve  the  lot  of  shift  men  unless  pressure  is  applied.  a 
The  (juestion  then  arises,  how  is  the  pressure  to  be  applied  .'  If  ' 
we  look  at  things  as  the.y  are  at  present  in  the  industrial  world,  wc 
find  the  employers  banded  together  to  protect  themselves  by 
Associations,  Federations,  and  the  like  :  the  workmen  are  united 
in  their  Unions  ;  but  the  xaUiried  staffs  of  minor  officials^such  as 
shift  engineers,  draughtsmen,  and  so  on — have  no  joint  policy  ; 
thus  they  get  what  is  left — usually  small  salaries  and  long  and 
inconvenient  hours. 

We  are  not  members  of  any  organisation  :  but  we  are  forced  to 
the  conclusion  that  no  improvement  in  the  shift  men's  lot  will  be 
made  \intil  they  have  banded  together  and  shown  that  they  speak 
as  one  man. 

We  can  substantiate  the  statement  of  your  writer  as  to  the 
loyalty  of  station  staffs,  and  also  as  to  the  imrest  among  them. 
They  will  never  strike,  of  course,  but  employers  should  realise  that  . 
a  contented  and  comfortable  staff  is  a  great  asset  in  the  conduct  of 
any  business,  and  that  imless  they  see  to  it  that  the  staff  is  well 
treated,  the  good  men  will  keep  away  and  the  business  will  suffer 
through  the  inferior  quality  of  its  staff.  / 

The  up-to-date  employer  pays  his  employes  as  much  as  he  can 
afford,  and  not  as  little  as  he  is  allowed  to  do,  with  corresponding 
results  in  quality  and  outi)Ut  of  work. 

Shittero. 

./«/;/ 2:i/v/,  11(17. 

Mr.  Arnold's  very  excellent  article  (published  in  your  i8,sue  of 
.luly  20th)  on  the  psychology  of  shift  work,  touches  a  matter  of 
extreme  imjiortance  to  the  future  of  power  station  work.  It  is 
well  thought  out,  and  comes  particularly  opportunely  from  a  man 
who  has  himself  got  clear  of  that  rotation  of  working  hours  at 
once  so  irritating,  and  so  injurious  to  one's  social  life  and  digestion. 
There  is,  however,  a  reference  made  to  the  A.E.S.E.,  in  which  he 
entirely  misses  the  mark.  To  state  that  the  A.E.S.E.  apparently 
coUap.sed  because  "  it  began  to  meditate  militant  tactics,  thereby 
proving  the  loyalty  of  shift  engineers  to  their  employers, "  is  quite 
erroneous.  The  great  difficulty  of  the  A.E.S.E.  was  that  it  had  to 
cater  for  two  distinct  classes  of  men  :— («)  Those  who  were  paid  by 
the  hour,  and  regai-ded  their  work  merely  as  a  job,  expecting 
nothing  better  than  to  get  more  money  i.and  (*),  those  who  were 
on  the  staff,  and  lived  in  hopes  of  a  chief  engineer's  position,  or 
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soinothiii';  approachin;?  it.  The  former  wero  out  for  Trade 
Unionism  unadulterated,  the  latter  (usually  staff  men)  held  aloof 
for  many  reasons,  chief  of  which  was  that  it  was  'uifni  diij.  to  belon;; 
to  any  orj^anisation  whatsoever.  Ilcnoe  the  A.E.S.E.,  refusintr  to 
cater  for  the  former  element,  fell  into  abeyance  for  want  of  support 
from  the  latter. 

Now,  as  oiu>  who  has  spent  tlie  jrreater  part  of  liis  workint;  life 
on  shift  work,  I  may  sav  that  the  ti'Ue  position  to-day  is  this  :  — 
The  Trade  Union  element  are  fivst  joining'  the  E.T.U.  They  l)eli(^ve 
that  nothinjr  short  of  a  pistol  at  the  chief's  head  in  the  form  of  a 
threatened  strike  can  be  effective.  They  are  in  receipt  of  the 
Committee  on  Production  awards,  each  four  months,  to  meet  the 
increased  cost  of  living,  and  for  them  the  E.T.U.  is  an  excellent 
thinjr. 

Now  it  is  these  war  wafjes  paid  to  station  men  in  the  E.T.U.  that 
are  creatinj,^  the  disoonteiit  so  rife  among^st  station  men  of  the 
iii/rii  di(/.  class.  They  cannot  see  why  they  do  not  ffet  the  same 
consideration  as  the  Union  men,  an<i  will  not  see  that  their 
employ(!rs  care  nothing'  about  their  so-called  loyalty. 

They  have  not  realised  yet  that  employers  are  not  i)ayinir  the 
Committee  on  Production  war  wag'ea  because  they  want  to,  but 
because  they  are  forced  to  pay  all  members  of  the  Trade  Unions 
affected  by  war  conditions,  hence  membership  of  the  K.T.U.  jrets  it 
lor  station  men. 

It  is  difficult  for  staff  eng'ineers  to  join  the  E.T.U.  alonjr  with 
the  men  working:  under  them,  and  I  would  susrsjest  two  courses 
open  to  them  : — (O  They  can  revive  the  A,E.S.E.,  calling^  it  the 
Association  of  Electrical  S/af  Enjrineers,  and  invite  members  from 
all  electrical  enfrineerinpr  works,  private  and  municipal  ;  or  (2), 
they  can  invite  the  E.T.U.  to  form  a  section  for  staff  eng'ineers. 
Organise  they  mnst,  if  they  are  ever  to  be  considered  in  the 
industrial  conditions  of  the  future. 

s  A.  0.  Holt. 

Manchester;  Jitli/  30f/i,  l!tl7. 


Symbols  for  Electrical  Tenders. 

The  ordinary  formula  for  the  present  value  of  an  annual 
exjienditure  is — 

•••,=  .'/  [1  —  U  +  /')"]/*. 

If  1)  is  taken  to  represent  the  inriiii  rate  of  interest  for  money 
borrowed  and  money  invested,  this  is  simply  the  formula  which 
has  received  the  approval  of  the  Sydney  Municipal  Council,  as' 
mentioned  in  your  "  Notes  "  for  .July  27th  last. 

Norman  Hockley. 

Manchester,  Jiili/  80///,  1917. 


LEGAL. 


Gas  Light  and  Coke  Co.  r.   Hackney  Borough  Council. 

On  Wednesday,  July  25th,  Mr.  Justice  Astbury  gave  his  judgment 
in  this  case.  He  said  :  The  question  of  principle  which  is  raised 
in  this  action  is  one  of  far-reaching:  importance  to  the  electric 
light  undertakings  of  this  country  and  to  their  customers.  One 
of  the  principal  o|;)jects  of  an  electrical  undertaking  is  to  utilise 
its  plant  to  the  best  advantage,  and  one  method  of  accomplishing 
this  result  is  to  obtain  customers  for  energy  during  the  day  as 
well  as  during  the  dark  hours,  and  in  each  case  to  encourage 
customers  whose  hours  of  consumption  do  not  synchronise,  so 
that  the  diversity  between  them  enables  the  plant  to  satisfy  a 
greater  number  of  hours  of  maximum  demand  than  would  other- 
wise be  the  case.  The  proportion  of  the  actual  number  of  units 
sold  to  the  output  capacity  of  the  plant  is  termed  in  this  branch  of 
industry  the  load  factor  of  the  station,  and  the  ratio  between 
the  load  actually  observed  at  the  station  and  the  sum  of  the 
loads  at  the  consumers'  terminals  is  termed  the  diversity  factor. 
Broadly  stated,  power  users  have  a  better  load  factor  and  diversity 
factor  than  light  users,  which  accounts  for  their  being  usually 
charged  a  low  rate,  because,  other  things  being  equal,  the  higher 
the  load  factor  the  lower  the  cost  per  unit  of  production,  and  the 
better  the  diversity  factor  the  further  the  undertakers  can  go  in 
the  earning  of  revenue.  An  increase  of  the  load  and  diversity 
factors,  therefore,  is  of  the  greatest  importance,  and  tariffs  should 
be  framed  in  order  to  obtain  customers  and  classes  of  customers 
whose  consumption  contributes  to  this  result.  This  being  so,  as 
a  general  rule  it  is  obvious  that  a  customer  or  a  class  of  customers 
with  a  higher  load  factor,  due  to  the  taking  of  a  different  supply 
in  different  circumstances,  is  entitled  in  the  interests  of  the  under- 
taking to  differential  treatment  in  the  matter  of  charges,  as  com- 
pared with  the  customer  or  class  of  customers  whose  load  and 
diversity  factors  are  inferior.  The  sections  of  the  Electrical 
Lighting  Act  of  1882  -which  are  in  question  are  Nos.  19  and  20. 
These  sections  say  nothing  about  and  do  not  draw  any  distinction 
between  light,  heat,  or  power  users  as  such.  The  station  turns 
out  only  one  class  of  energy,  which  is  measured  in  Board  of  Trade 
units,  and  the  dissimilarity  of  circumstances  and  the  non-corres- 
dence  of  supply  involved  in  Sec.  1 9  must  be  looked  for  not  in  the 
difference  in  the  energy  consumed  or  in  the  manner  in  which  it 
is  led  into  and  distributed  by  wiring  and  meterage  in  the  cus- 
tomers' premises,  but  in  the  circumstances  of  the  customer,  in  so 
far  as  they  react  on  the  supply  that  he  takes  and  on  the  time, 
diversity,  and  quantity  of  consumption.     In  other  words,  the  pur- 


pose to  which  the  customer  puts  his  energy  which  lie  purchases, 
whether  for  lighting,  )iower,  or  heating,  is,  per  sr,  irrelevant.  It 
is  in  the  i|uantum  of  and  the  ciriuinistances  in  which  he  takes  his 
supply  of  the  one  product  that  the  undertaking  offers  for  sale  that 
the  answer  to  the  ({uestion  as  to  undue  preference  must  be  looked 
for,  and  it  is  only  for  the  purpose  of  cLassifying  customers  accord- 
ing to  this  teat  that  they  are  for  convenience  divided  into  light, 
power,  and  heat  classes,  such  purpose  involving,  as  I  have  already 
pointed  out,  well-recognised  differences  from  the  point  of  view  of 
loa<l  factor,  diversity  factor,  and  the  quantity  of  units  purchased. 
Customers  may  therefore  be,  and  are,  in  practice  divided  into 
cliisses  in  .accordance  with  those  considerations,  and  they  are 
cliarge<l  with  varying  and  different  rates,  and  classes  of  rates,  with 
the  object  of  encouraging  advantageous  customers,  and  classes  -of 
customers,  an  well  ivs  of  attempting  to  fairly  iuljust  the  resiiective 
advantages  obtained  by  the  station  from  all  of  them.  This  has  led 
to  what  ate  t(!rmed  different  systems  of 'supjily  being  lulopted,  that 
is  to  say,  for  lighting,  heating,  power,  4:c.,  the  customers  in  each  case 
taking  the  only  thing' that  the  undertakers  hiui  to  sell,  but  in  circum- 
stances which  affect  ilift'erently  the  load  factor  of  the  statitm  in  both 
diversity  and  quantity.  If  the  different  systems  of  supply  are'fairly 
arrived  at,  and  are  at  the  choice  of  the  customer,  and  a  preference 
prohibited  by  .Sec.  20  as  between  customers  dealing  in  similar  cir- 
cumstances, and  not  between  customers  dealing  in  different  systems 
of  supply,  either  of  which  they  arc  free  to  select,  is  given,  and  to 
the  extent  that  customers  under  one  system  benefit  the  undertaking 
in  the  way  I  have  descrilied  to  a  g'reater  degree  than  customers 
under  another — so  they  are  given  a  benefit  in  the  scale  of  charges. 
In  the  present  case,  although  the  wording  of  the  1914  circular  of 
the  defendants,  on  which  the  action  was  launched,  may  be 
ambiguous  in  the  sense  that  the  20  per  cent,  for  light  in  the  case 
.  of  the  power  users  was  not  expressly  stated  to  be  limited  to  factory 
lighting,  this  was  put  right  in  the  circular  and  scale  of  charges 
issued  in  1916,  before  the  date  of  the  writ,  and  in  practice  the 
defendants  have  not  allowed  a  user  of  the  20  per  cent,  in  question 
for  pui'poses  other  than  the  lighting  of  a  factory  or  workshop 
having  a  power  supply,  nor  had  they  threatened,  or  intended, 
to  do  so,  nor  apparently  has  anybody  thought  that  such  was  the 
case,  and  I  allowed  an  amendment  of  the  pleadings  raising  the 
1916  circular  in  order  that  the  case  might  be  detennined,  and  it 
has  accordingly  been  argued,  on  the  true  facts.  In  the  case  before 
me,  all  power  users  are  placed  on  the  same  basis  if  all  take  one 
supply  at  the  same  rate  or  price  per  unit,  and  they  are  all  allowed 
to  use  20  per  cent,  of  such  supply  for  lighting  their  factories  or 
workshops,  which  must  be  lighted  by  some  means  or  other  if  they  ■ 
are  to  take  power  supply  at  all.  A  similar  practice  has  been 
sanctioned  by  Parliament  in  the  case  of  many  power  companies, 
as  explained  in  the  evidence  ;  that  is  to  say.  Parliament  has 
sanctioned  power  companies  competing  with  lighting  companies 
in  various  districts  on  the  terms  that  one-fifth  of  the  supply  taken 
by  the  power  user  may  be  used  for  light,  this  being  based  on  the 
footing  that  factory  and  workshop  lighting,  as  a  rule,  does  not 
amount  to,  or  exceed,  one-fifth  of  the  total  amount  of  the  energy 
taken.  For  the  reasons  that  I  have  endeavoured  to  give,  I  am  of 
opinion  that  no  breach  of  the  provisions  of  Sections  19  and  20 
of  the  Act  of  1882  by  the  defendants  has  been  established,  and  that 
they  have  not  threatened  or  intended  to  supply  energy  otherwise 
than  in  accordance  therewith.  The  action  must  be  therefore 
dismissed,  with  costs  against  the  plaintiffs. 

His  Lordship,  on  the  application  of  Mr.  Percy  Wheeler  for 
the  plaintiffs,  granted  an  extension  of  the  usual  time  for  entering 
an  appeal. 


M'Erlean  r.  Johnston. 


In  this  case,  heard  at  the  Belfast  Assizes,  a  soldier  sued  Stanley 
Johnston,  electrical  and  general  engineer,  Belfast,  for  having 
exposed  his  son,  J.  G.  M'Erlean,  to  unnecessary  risk  at  Inver  Bleach 
Works,  Lame,  where  defendant  had  an  electrical  wiring  contract, 
in  September,  1916.  It  was  stated  that  as  a  result  the  youth, 
aged  17,  who  was  an  apprentice  to  electrical  engineering,  met  his 
death  by  being  caught  in  machinery. 

The  Defendant  denied  that  the  deceased  had  at  the  time 
referred  to  been  employed  by  him  as  an  apprentice  ;  that  he  knew 
any  part  of  the  work  he  had  contracted  to  do  was  to  be  done  in 
proximity  to  dangerous  machinery  or  that  it  was  dangerous  by 
reason  of  such  proximity  ;  that  he  ordered  the  deceased  to  execute 
the  work,  or  that  he  knew,  or  ought  to  have  known,  that  the 
deceased  was  inexperienced  and  ignorant  of  the  danger.  It  was 
further  contended  by  him  that  there  was  contributory  negligence, 
and  that,  admitting  the  work  was  dangerous,  the  deceased  knew 
the  risk  and  voluntarily  undertook  it. 

His  Lordship  (^cided  in  favour  of  the  plaintiff,  and  awarded 
£  1 .50  damages. 

A  stay  of  execution  was  granted. 


First  Aid  in  Factories. — The  Home  Secretary  announces 
that  he  proposes  to  make  an  Order,  which  will  take  effect  from 
October  Ist  next,  retiuiring  that  all  factories  employing  25  or  more 
persons,  which  belong  to  one  or  other  of  the  following  classes- 
blast  furnaces,  copper  mill?,  iron  mills,  foundries,  and  metal 
works— shall  provide  and  maintain  "First  Aid  "  boxes  or  cupboards. 
In  the  case  of  factories  employing  500  or  more  persons,  an  ambu 
lance  room  and  ambulance  carriage  will  have  to  l>e  provide*!. 
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WAR  ITEMS. 


The    Rehuildinj?    of    Beljsium.— We    have   received   from 
Icchnical  Journal.*,    Ltd..  •27-'29,  Tothill  Street,   Westmin.ster. 
a  nfi-page  pamphlet,  entitled   "  The  Chance  for  British  Firms 
in   the  Rebuilding  of  Belgium."     It   has  been  written   by  a 
"Belgian  Contractor,"  and  deals  thoughtfully  and  informingly 
with  man.v  of  the  considerations  that  need  to  be  borne  in  mind 
in  connection  with  the  immense  reconstruction  operations  that 
will  one  day— may  it  be  soon— have  to  be  carried  through  in 
Belgium.     Unquestionably,  one  of  the  first  essentials  will  be 
money,  and*  the  wholesale  devastation  and  robbery  that  have 
afflicted  the  country  will  render  reliance  upon  outside  sources 
imperative.     Tlie  author  shows   that   Belgium    looks  to  this 
country  to  furnish  the  necessary  capital.     Gormanv  occupied 
a.  predominant  place  in  the  building  industry  there  before  the 
war.  and  by  close  study  of  requirements,  by  low  prices,  and 
by  instalment  payment  sy.stems.  secured  a  large  trade.    We  shall 
have  to  meet  German  competition  on  its  own  ba.sis,  and  unless 
we  are_  prepared  to  thus  compete,  Germany  will  again  secure 
a    footing,    and    notwithstanding   present    Belgian    intentions 
to  have  no  dealings  with  the  eneniv  which  has  caused  so  much 
misery  and  ruin,  Belgians  "  will  be  driven  against  their  will 
into  the  hands  of  German  manufacturers  supplying  materials 
and  plant  at  the  lowest  prices,  and  on  the  most  advantageous 
terms."     British  firms  are  advised  to  study  the  specifications 
governing  public  works  in  Belgium  for  information  respecting 
the  m.aterials  used  in  construction.     It  is  pointed  out  in  the 
author's    summary    that    ohr  merchants   and    manufacturers 
who  wish  to  supplant  the  Germans  must  not  rely  upon  the 
quality  and   appearance  of  their  products,   but  miist,  as  the 
Germans  have   done  before  them,  make   their  goods  exactiv 
in  conformity  with  the  Belgian  official  requirements.     Build- 
ing plant  has  been  destroyed  or  stolen  by  the  Gennans.  and 
the  works  and    factories    for  producing  materials    that    were 
formerly  made  by  the  Belgians  themselves  are  no  longer  in 
existence.     Belgian   law  is  .stated  to  provide  everv  protection 
for  British   firms  (supplying  goods  on  credit   to  Beldan   con- 
tractors.    The   matter   is    surveyed    in    the    followina    brief 
chapter,?:— Finance :_   Machinery    and    Equinment ;    Material 
Supplies:    Construction;   Commercial    Organisation.     In    con- 
clusion, the  writer  believes  that  British  ingenuity  and  enter- 
prise will  be  equal  to  the  occasion,  but  our  firms  are  urged 
to  prepare   themselve?;  for  the   work,    and    to   beware  of  the 
in.sidious  commercial  and  industrial  methods  of  the  Germans. 
For  three  terrible  vears   Belgium   has  bepn    in    the   grip     or 
under  the  heel,    of  the    Hun.      We  trust    that    the  time    of 
deliverance_  will  not  be  long  deferred,  but  whether  that  be  .so 
or   no.  it   is   the  Allies'    determination    that  ultimately   there 
shall  be  restoration.    What  the  future  will  bring,  bevond  that 
crreat  fact,  must  necessarily  be  under  a  cloud  for  the  present, 
but   "Belgian    Contractor's"    contribution   is  undoubtedly    ji 
timely  one.  which  all  who  wish  to  take  part  in  that  restora- 
tion should  thoughtfully  study. 

An  Appeal  on  Behalf  of  our  Sailors. — .\n  appeal  has  been 
is,sned  by  H.K.H  the  Duke  nf  Connaught  on  behalf  of  King 
George's  Fund  for  Sailors.  The  safety  of  our  .shores  and  the 
maintenance  of  our  food  supplies,  indeed,  the  existence  of 
the  Empire,  depend  upon  the  endurance  and  self-sacrifice  nf 
"  those  who  go  down  to  the  sea  in  ships."  and  the  nation  has 
an  opportunity  of  showing  its  apnreciation  of  their  services 
in  a  practical  manner  by  supporting  this  new  Fund,  which 
was  recently  inaugurated  at  a.  meeting  at  the  Mansion  Hou.se. 
TTis  Majestv  has  consented  to  become  Patron  of  the  Fund, 
and  the  Duke  of  Connaucht  is  nresident.  Contributions  mav 
be  sent  to  King  George's  Fund  for  Sailors.  Trinitv  House 
London,  E.C.  3.     <*' 

Entertainint;  the  Wounded.— On  Julv  18th,  a  number  of 
wounded  soldiers  were  entertained  bv  the  emplovi^s  of  the 
Siemens  Wotan  Lamp  Works,  Dal.ston.  N.E.  This  is  an- 
other of  the  series  of  events  arranged  for  bv  the  Dalston  lamp- 
makers,  at  their  own  expense.  On  this  occasion  the  com- 
mittee decided  on  a  brake  trip  to  High  Beach,  and  tworepre- 
sentatives  of  the  employes  were  deputed  to  accompany  the 
iiarty  (in  two  brakes  from  the  Metropolitan  Hospital),  so  that 
cvervthing  possible  could  be  done  for  their  enjovment 
Smokes  were  provided,  and  a  substantial  meal  was  served  at 
Rigg'.s  Retreat,  High  Bejich.  The  followintf  committee  were 
responsible  for  the  arrangements  :— Miss  Crisp,  Miss  Pavne 
Miss  Fox,  Miss  Ashton.  Misa  Ross,  Mis.s  Oole.  Mr  Price 
acted  as  secretary.  • 

Exports  to  China.— The  "  London  O.azette  "  for  fulv 
•list  contains  a  further  list  of  bodies  and  persons  in  China  to 
whom  exports  may  be  consigned. 

Exemption  Applications.— At  Calcutta  Exemption  Tri- 
biinal.  m  May.  the  apniication  of  Mr.  Wingfield.  atrcnt  for 
the  Calcutt.a  Electric  Supply  Corporation,  on  behalf  nf  M 
a.ssistants  of  the  company,  was  under  consider.ition.  Mr. 
Wingfield  withdrew  his  application  on  liehalf  of  12  nf  thi- 
men.  but  applied  for  ab.solute  exemption  for  the  rest,  [fe 
wished  to  know  whether  the  men  would  be  considered  t<i  be 
under  the  military  authorities  and  whether  they  would  be 
liable  to  be  tailed  up  at  any  time.  If  such  was  the  case,  it 
would  interfere   with  hie  work,  and   would    perhaps  cause   a 


cessation  of  the  activities  of  his  company.  It  waa  pointed 
out  that  should  a  contingency  arise  it  was  always  open  to 
him  to  represent  the  matter.  -A  member  of  the  Tribunal  re- 
marked that  the  military  authorities  were  not  so  unreason- 
able as  to  take  away  a  large  number  of  his  assistants,  and 
so  handicap  his  business.  The  President  assured  him  that 
the  men  while  on  parade  would  be  under  the  orders  of  the 
military  authorities,  and  at  other  times  under  his  orders. 
They  wore,  however,  liable  to  perform  guard  duty.  In  the 
end,  10  were  selected  for  general  service,  and  the  applications 
on  their  behalf  were  withdrawn.  Thirteen  were  exempted 
from  all  .sevvice  up  to  the  end  of  the  year.  Seventeen  were 
,  t'xempted  from  general  .service  up  to  December  31st,  but  arc 
to  perform  general  .service  training,  special  arrangements  to 
be  made  for  their  drills.  Several  more  were  made  liable  for 
local  service,   and  the  applications  of  two  were  struck  off. 

At  Southwark,  Coun.  T.  E.  Hewitt,  electrical  engineer, 
applied  for  the  exemption  of  three  sheet  metal  workers  and 
a  fitter.  He  stated  that  he  had  again  applied  for  certificates 
under  the  protected  trades  schedule  for  these  men.  but  had 
not  got  them.  Pie  had  visited  the  Minister  of  Mvinitions, 
and  .si^en  the  manager  in  charge  of  the  badge  department, 
who  informed  him  that  they  were  unable  to  deal  at  once  with 
the  large  number  of  applications  for  badges  that  had  been 
sent  in.  In  one  case  a  firm  was  assking  for  100  cards.  Plis 
application  would  be  dealt  with  in  due  course.  A  further 
month's  exemption  was  granted. 

At  the  same  Tribunal,  Messrs.  P.  W.  Hotton  &  Co.,  elec- 
trical engineers,  applied  for  the  exemption  of  P.  W.  Hotton, 
son  of  the  principal,  26  years  old,  married,  passed  for  garrison 
duty  at  home  (C  1).  They  were  entirely  engaged  on  work 
for  the  Government  and  controlled  firms.  His  .son  served 
his  apprenticeship  with  the  firm,  and  was  now  in  charge  of 
over  20  machines,  his  wages  being  i£4  a  week.  The  Military 
Representative  thought  they  had  better  apply  to  the  Minis- 
ter of  Munitions  for  a  card  for  him.  Mr.  Hotton  replied  that 
they  had  already  put  in  an  application,  but  got  no  reply 
definitely,  only  a  letter  that  the  matter  would  have  considera- 
tion A  month's  extension  was  granted  to  obtain  the  card. 
Conditional  exemption  was  given  at  Ramsbottom  to  an 
engineer  (28),  Class  A,  in  .sole  charge  of  electrical  plant.  He 
served  in  Prance,   and  was  discharged  in  191.5. 

At  Bury,  an  electrical  fitter,  in  charge  of  dynamos,  motors, 
A-c,  at  a  paper  mill  (20,  single).  Class  A,  was  ordered  to 
report  on   October  1st.  ' , 

At  Burnley,  an  electrical  fitter,  aged  20,  Class  A,  was  found 
to  be  on  work  of  national  importance,  and  was  exempted 
to  September  30th. 

Temporary  exemption  to  October  31st  was  given  at  Claytou- 
le-Moors  to  an  electrician,  31,  general  service,  who  said  he 
was  the  only  electrician  in  the  township. 

-\n  electrical  firm  appealed,  at  Burlye,  for  an  electrical 
fitter.  Skilled  men,  it  was  urged,  were  very  scarce.  The 
men,  who  was  29,  and  B  1,  was  given  to  the  end  of  Sep- 
tember. 

At  the  Burnley  Tribunal.  last  week,  the  Military  Repre- 
sentative asked  for  the  review  of  the  exemptions  given  to 
46  motormen  in  the  employ  of  the  Corporation  tramways. 
The  Town  Clerk  said  the  cases  were  in  respect  of  men  who 
recently  put  themselves  out  of  employment  by  striking,  but 
they  were  now  back  at  work.  Captain  Parker  said  the  appli- 
cation for  review  had  nothing  to  do  with  the  strike.  Twelve 
men  were  in  category  A,  nine  in  B  1,  and  four  in  0 1,  and  he 
asked  that  these  25  should  be  directed  to  join  the  Army,  after 
time  had  been  allowed  for  them  to  settle  their  affairs  and  for 
the  Corporation  to  find  substitutes.  Mr.  H.  Mozley  (manager 
of  the  tramways)  asked  that  the  cases  be  adjom'ned  until  the 
full  list  of  tram  employes  was  brought  up.  The  Tribunal 
decided  that  the  time  was  not  opportune  to  review  the  cases, 
and  they  dismissed  the  Military  appeals.  They  would  be 
prepared  in  the  near  future,  however,  to  consider  the  whole 
list,  if  necessary. 

The  cases  of  12  employtSs  at  the  Eastbourne  Corporation 
Electricity  Works  again  came  before  the  Tribunal  last  week. 
The  Tribunal  decided  that  the  exemption  certificates  of  nine 
of  the  men  should  bo  confirmed,  and  that  the  cases  of 
three  stokers  in  high  medical  categories  should  be  adjourned 
for  three  months  to  see  if  they  could  be  substituted. 

Messrs.  Marbro,  I^td.,  applied  to  the  Fulham  Tribunal  for 
the  exemption  of  Mr.  W.  A.  Robert.son  (39.  married,- passed 
Bl),  their  works  manager.  It  was  stated  that  the  company 
was  formed  in  1914  for  the  purpose  of  making  electrical 
switches,  (tc.  A  large  quantity  of  these  goods  was  formerly 
imported  from  Germany.  The  directors,  it  was  said,  had 
businesses  of  their  own,  and  took  no  part  in  the  manage- 
ment. The  firm  was  engaged  on  Government  contracts.  Mr. 
Robertson,  who  is  a  special  constable  and  a  member  of  the 
V.T.C.,    was  awarded   four  months'  exemption. 

\.  review  was  made  at  Watford  of  the  ca.se  of  .T.  W.  Russell 
(32.    Class  A),  electrical    fitter   and   engineer.     It  was  urged 
that  this  was  a  one-man   business,  and.  after  particulars  had 
been   given   of  work  done  aiul    in    hand,    the   Tribunal   with 
drew    the   conditional  e.xeinpti  )ii   as  from   October   18th. 

At  Bexhill-on-Sea.  Mr.  H.  T.  Squirrell  appealed  for  .T.  F. 
Gibbs.  electrician,  and  six  months'  exempHon  was  allowed. 

At!  Weymouth,  dontinuied  exemption  was  sought  bv 
Messrs.  Brooking  Sc  Co.,  electrical  engineers,  for  H.  .T. 
Barrow   (34,    Class  A),  wirenian,  and  the   firm   defended    a 
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iiiilit;ii'y  I'evicw  of  exciuptioii  lii'ld  liy  A.  Smith  (32),  ■wire- 
man.  The  .Advisory  (loiiiinittet!  t^xpivsst-d  tlic  opinion  thut 
tlie  work  <il'  iin  ("Ict-tiiciil  \viie]Mai\  could  Ik'  done  i)y  a.  joiner 
nr-  cailii'nter.  and  Mf.  ('.  II.  Wood  (.\Iihtary  Kepicsentative) 
meutiojK'd  that  the  military  were  in  iirt,'ent  need  (jf  <dee- 
trieian.s.  iMr,  E.seott  (lor  Kle.ssrs.  Brookini,'  it  C'o.)  :  Why 
don't  they  take  on  carpenter.s  and  joiners'i'  liurrow  wa.s 
exemptcil  whilst  in  the  same  occupation,  and  in  the  i-a.sc  of 
Smith,  his  exemption  wa.s  varied  to  Septendier  :!llth  (final). 

Ilochdale  Trihunal  has  refused  exemption  to  J.  Hilton  (39, 
Class  .'\),  tramway  motor  examiner,  and  he  is  to-  report  for 
s<'rvice  on  August  Slst. 

Before  the  Somerset  Appeal  Court,  Mr.  A.  .T.  Howard, 
borougli  electrical  enj^ineer  at  Taunton,  applied  for  condi- 
I,  tional  exemptitm  for  W.  P.  Short  {'2i^,  Bi),  ledger  clerk  and 
rehef  .switchboard  attendant.  Mr.  Howard  pre.sented  a  card 
from  the  Ministry  of  Munitions,  which  the  Chairman  said 
protected  Short  from  being  calleil  up,  except  with  tlu'  sanc- 
tion of  the  Munitions  Area  Tribunal.  Mr.  Howard  said  that 
the  calling-up  notice  served  on  Short  did  not  bear  the 
authority  named.  The  Chairman  said  that  the  proper  eom-se 
was  to  dismiss  the  appeal,  and  leave  the  matter  to  the  Muni- 
tions .'Vrea  Tribunal.  Mr.  Howard  had  better  notify  the 
Recruiting  Ollicer  that  he  held  a  pmti'ction  card,  anil  that 
the  man's  notice  did   not  bear  the  proper  stamp, 

Tlie  Military  had  s  review  at  Watford  of  conditional  exemp- 
tion held  by  Mr.  M.  G.  Connari  (.'(7,  Class  A),  electrical  <'ngi- 
neer.  The  case  ^vas  heard  in  cumcra.  and  the  exem|)tion 
was  cancelled,   respondent  to  join  up  on  September  1st. 

.\t  Broadstaii's,  the  ca,ses  of  four  of  tlie  .staff  of  the  Isle  of 
Thanet  Electric  Traction  &  Lighting  Co.  were  gone  into, 
those  concerned  being  a  permanent-way  engineer  and  three 
motornien.  Mr.  Forde,  manager,  said  that  the  men  were 
indispensable  to  the  working  of  the  undertaking,  and  were 
all  in  certified  occupations.  He  offered  to  release  higher 
category  men  if  and  when  the  military  authorities  could 
provide  him  witli  efficient  sub.stitutes.  The  Military  Repre- 
sentative asked  if  it  would  be  po.ssible  to  release  some  men 
by  substituting  a  "JO-minute  service  for  the  present  one  of 
]5  minutes.  Mr.  Forde  replied  that  if  any  reduction  of  that 
kind  became  necessai'y,  the  directors  would  probable  close 
the  system  altogether.  Each  of  the  men  ^vas  granted  condi- 
tinnal  exemption. 

."^t  Ilfracombe,  with  the  a,ssent  of  the  Military,  exemption 
until  October  1st  was  granted  to  A.  H.  Friend  (3:^,  Class 
C3),    electrical    engineer. 

Before  the  Beds.  Appeal  Coiirt,  the  Military  appealed 
against  conditional  exemption  held  by  E.  W.  Keech  (40,  B2), 
engaged  with  Messrs.  Siemens  laying  cables  from  a  power 
house  to  an  aerodrome.  The  firm  claimed  the  man  as  being 
thoroughly  good  at  his  work,  and  the  Court  granted  condi- 
tional exemption  whilst  he  remains  in  Messrs.  Siemens'  em- 
ploy or  in  similar  work  of  national  importance. 

The  Essex  Appeal  Court  heard  a  Mihtary  appeal  against 
exemption  held  by  five  motormen  engaged  on  the  Ijeyton 
F.D.C  tramways.  Captain  Howard  .said  that  none  of  the 
men  were  now  in  certified  occupations.  Mr.  Schofield  (tram- 
way manager)  said  that  he  had  been  trying  to  get  substi- 
tutes, but  after  being  in  training  for  a  month  the  men  tried 
suddenly  found  they  could. not  do  the  work.  If  he  had  an- 
other two  months  he  thought  that  he  could  find  men  to  re- 
place these.    Two  months  were   granted  in  each  ca.se. 

The   Military   appealed    at   Oxford    again.st    three    months' 
temporai-y  exemption  granted  to  A.  M.  Eldridge  ('29,  general 
'      service),  electrician.     The  appeal  was  allowed,  and  a  month's 
grace  conceded. 

At   Quarry  Bank,    Messrs.    J.   Stevens    &    Co.,   of  Thorns, 
appealed  for  an  electrician   {'21).  and  three  months  were  con- 
:      ceded. 

'  At  East  Ham,  an  appeal, was  filed  by  R.  Cornwall   {■22,  C'2), 

electrician",  who  said  that,  owing  to  an  accident,  he  had  lost 
the  fingers  of  his  left  hand,  which  was  practically  useless.  A 
member  protested  against  the  appellant  being  called  up,  and 
Lieutenant  Dundas  replied  that,  as  an  electrician,  he  would 
lie  useful  in  the  Army.  Coun.  Mitchell  :  They  would  put 
him  on  picking  up  jiaper,  or  something  worse,  whereas  he  is 
doing  good  work  in  civil  life.  Conditional  exemption  was 
granted. 

At  Winslow,  an  electrical  engineer,  di.ssatisfied  with  his 
classification  (C2).  asked  for  leave  to  go  to  the  Central 
Medical  Board,  saying  that  he  could  not  walk  a  mile.  Cap- 
tain Green  said  that  applicant  need  not  worry  about  his  in- 
ability to  march ;  if  he  were  a  skilled  electrician  the  Army 
would  be  only  too  glad  of  his  services  in  that  capacity.  The 
application   was  refused. 

On  the  recommerfdation  of  the  Advisory  Committee,  the 
Rochdale  Tribunal  lias  granted  exemption  until  October  31st 
to  H,  Smethurst  (-30,  Cla.ss  A),  overhead  wireman,  appealed 
for  by  the  Corporation  Tramways   Committee. 

At  Llangollen,  in  the  case  of  Mr.  G.  F.  Evans,  engineer 
to  the  Electric  Tjight  Co..  it  was  complained  that  he  had  not 
complied  with  the  condition  that  ho  should  join  the  V.T.C. 
The  secretary  to  the  company,  Mr.  I.  Thomas,  said  that  the 
drills  were  arranged  in  the  evening,  when  the  engines  were 
running.  Mr.  Evans  was  the  only  expert  in  the  locality,  no 
one  else  coxdd  do  his  work,  and  he  contended  that  he  was 
better  engaged  where  he  was  than  in  the  V.T.C.  The  Tri- 
bunal continued  exemption  on  Mr.  Evans  remaining  in  his 
pieseut  occupation. 


TAR     OIL     FUEL     AND     DIHSHL     RNOINES. 

Jn  the  discussion  on  Mr.  UliOH'ltHY  Tokikk's  palier  before  the 
DiKsm,  Enuink  Usiins'  Association  (Ei.iic.  Ri;v.,  July  J3th), 
Mr.  G.  W.  F.  HoiiNKU,  in  a  communication,  said  that,  in  view 
of  the  very  small  ix!rcentage  of  insoluble  matter  which 
existed  in  the  tar  oil,  it  seemed  difficult  to  account  for  the 
excessive  deposit  which  took  place  in  the  pulveri.ser.  He 
believed  that  a  resultant-gas  analysis  would  be  most  helpful, 
as  bis  brief  exiierience  of  this  class  of  fuel  had  led  him  to 
think  that  they  nmst  regulate  the  air  supjily  and  relatively 
a<ijust  the  clearance  to  suit  the  requiretl  comjiressiou.  At 
jiresent  the  air  sujiply  was  constant,  or  approximately  so; 
the  fuel  sujiply  depended  uiKjn  the  load  and  the  action  of  the 
governor,  and  incidentally  on  the  state  of  the  pulveriser  and 
needle  valve.  Win  ii  the  air  supply  was  right  for  the  amount 
of  fuel  to  be  burm'd  at  a  certain  load,  then,  it  seemed  to  him, 
the  lighter  the  loail  the  more  the  air  would  be  in  excess  of 
reciuirenients;  hence,  an  impoverished  state  of  combustion 
(this  I'haiactcristic  was  very  noticeable  in  oil-fired  furnaces), 
and  was  it  not.  due  to  this  condition  of  air  supply  that  the 
pilot  ignition  was  made  use  of?  The  question  of  storage  in 
cold  .seasons  was  an  important  one;  he  believed  that  a  simple 
agitator  of  the  jiaddle  type  would  be  sufficient  for  storage 
tanks  madj'  from  old  boilers.  Keeping  the  tanks  warm  had 
a  decided  advantage  in  maintaining  a  uniform  temiierature  of 
the  oil  in  stock,  but  if  the  heating  was  done  with  tlie  waste 
gases  from  the  engines,  the  outside  of  the  tanks  would  need 
to  be  .specially  treated,  as  the  acids  formed  in  the  gases  were 
very  active  when  combined  with  moisture  and  in  contact 
with  plain  metallic  surfaces. 

Mr.  F.  W.  Stuicki.and,  in  a  communication,  .said  he  found 
that  his  two  engines  drove  their  alternators  in  parallel  a.s 
steadily  as  when  burning  crude,  if  the  amount  of  ignition 
oil  was  about  doubled  (the  larger  amount  being  1  gal.  per 
hour  for  a  three-cylind<'r  1.50-u.H.i'.  engine)  by  advancing  the 
control  lever  a  little,  but  they  were  very  iinsteady  with  the 
normal  quantity  of  ignition  oil,  although  when  running  on 
the  same  load  separately  they  appeared  to  fire  iierfectly.  Fie 
had  found  starting  on  tar  oil  mo.st  unreliable,  and  liable  to 
cause  very  heavy  explosions,  and  now  always  shut  down  on 
crude,  so  as  to  prime  for  the  next  start. 

Mr.  J.  M.  Ferguson,  in  a  communication,  said  tliat  the 
suitability  of  the  fuel  seemed  to  dei)end  chiefly  on  the  in- 
soluble contents.  With  regard  to  fla.'^h  point,  his  exjierience 
was  that  this  might  be  in  the  neighbourhiwd  of  90  deg.  C. 
(194  deg.  P.)  without  causing  the  slightest  difficulty.  It  was 
found  during  the  cour.se  of  tests  at  his  W'orks  that  tar  oil 
could  be  used  as  ignition  oil  with  satisfactory  results  down 
to  1/4  load.  His  exiJerience  was  that  the  quantity  of  ignition 
oil  need  not  exceed  5  per  cent,  of  the  weight  of  ordinary  fuel 
oil  used  at  full  load.  Possibly  under  regular  running  condi- 
tions it  might  be  advisable  to  increase  this  slightly,  say,  to 
7  per  cent.  Had  Mr.  Porter  tried  running  the  engine  for, 
say,  five  minutes  on  paraffin  before  .stopping,  with  a  view  to 
getting  rid  of  the  deposits  in  the  pulveri.sers  and  passages? 
The  fuel  consumptions  given  seemed  very  low,  as  a  con- 
sumption of  .66  lb.  per  Kw.-hour  at  three-quartet,  load  on  a 
set  of  this  size  would  be  less  than  .44  lb.  per  B.H.P.-hour, 
which  w-ould  be  a  good  figure  with  residual  petroleum. 

Mr.  H.  S.  Russell  gave  the  result  of  the  further  experience 
which  his  firm,  as  manufacturers,  had  had  during  the  past 
18  months.  It  was  regrettable  that  the  price  of  tar  oil  had 
increased  lately,  and  he  was  afraid  that  was  due,  not  .so  much 
to  the  demand  for  the  tar  oil  as  to  the  fact  that  many 
different  people  had  approached  the  tar  distillers  indepen- 
dently with  a  view  to  obtaining  the  oil,  and  so  had  given  the 
distillers  exaggerated  ideas  as  to  its  value.  It  did  not  follow 
that  because  a  particular  design  of  pulveriser  gave  satisfac- 
tory results  with  a  particular  class  of  tar  oil,  it  would  be 
equally  satisfactory  with  other  tar  oils.  Their  object  with 
the  pilot  ignition  system  was  to  make  it  applicable  to  any 
standard  engine  with  a  standard  pulveriser  without  having 
to  make  special  alterations  to  suit  varying  classes  of  fuel  oils. 
W'ith  regard  to  specifications  of  tar  oil,  he  did  not  agree 
that  it  was  important  to  keep  the  percentage  of  matter  in- 
.soluble  in.  xylol  as  low  as  German  specifications  required ;  a 
good  deal  depended  upon  the  constitution  of  the  insoluble 
matter.  The  insolubles  were  merely  foieign  matter — generally 
free  carbon,  dirt,  brickdust,  scale  off  boiler  sides,  &c.  These 
must  not  be  confounded  with  ash,  which  was,  of  course,  the 
iinburnt  residue  after  the  combu.stible  foreign  matter  had  been 
burnt.  His  fiiTo  had  run  engines  .satisfactorily  on  tar  oil 
which  contained  as  much  as  S  per  cent  of  free  carbon,  but 
would  not  recommend  so  high  a  percentage.  He  considered 
Mr.  Day's  figure  of  2  per  cent,  of  matter  insoluble  in  xylol 
quite  a  reasonable  one.  and  as  much  as  5  per  cent,  might  not 
be  objectionable  provided  it  W'as  combu.stible.  >He  thought 
Mr.  Porter  attached  too  much  importance  to  the  question 
of  .sulphur.  While  a  high  coking  residue  u.sually  meant  car- 
l)onising  of  the  piston  tops  and  exhaust  valves,  this  was  the 
only  trouble,  and  it  was  not  nece.ssary  to  reject  oils  on  this 
account.  Mr.  Day's  figure  of  3  per  cent,  was  probably  too 
low.  but  it  should  ensure  an  exceptionally  good  oil.  Any- 
thing in  the  neighbourhood  of  10  per  cent,  was  too  high, 
but  the  oil  would  not  be  unu.sal)le.  He  did  not  think  that  the 
flash  point  need  be  njuch  cnn.sidered,  as  it  was  no  real  indica- 
tion of  the  composition  of  the  oil.    He  confirmed  Mr.  Porter's 
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statement  that  the  overall  thermal  efficiency  when  working 
with  tar  oil  was  slightly  higher  than  with  petroleum  fuel  oil ; 
this  was  due  to  the  lower  viscosity  of  tar  oil,  which  meant 
better  pulverisation  and  quicker  burning  at  the  top  of  the 
card.  In  their  experiments  on  the  matter  they  obtamed  the 
hi'^'hest  overall  thenual  etiiciency  with  alcohol.  With  regard 
to"  the  choking  of  the  pulverisers,  their  experience  showed 
that  it  was  only  with  the  tar  oils  rich"  in  naphthalene  that 
the  choking  occurred.  There  were  two  crystalhue  bodies  in 
tar  oil,  naphthalene  and  anthracene ;  the  latter  was  m  smaller 
quantities,  and  mainly  present  in  the  high  boiling  fractions. 
The  effect  of  both  was  quite  similar,  and  the  two  together 
were  responsible  for  the  solidification  in  tar  oils.  The  disad- 
vantages of  using  tar  oil  without  pilot  ignition  were  that 
one  had  nothing  like  so  wide  a  choice  of  oils,  and  therefore 
could  not  -depend  so  much  on  getting  suitable  supplies;  also 
to  get  reasonably  good  working,  it  was  absolutely  essential 
to  have  increased  compression.  With  the  pilot  ignition,  one 
could  work  with  480  lb.  compression,  but  without  it  he 
thought  that  not  less  than  600  lb.  would  be  required.  It 
was  also  usual  when  running  on  tar  oil  without  pilot  ignition 
to  use  hotter  circulating  water,  and  this,  of  course,  increased 
the  liabilitv  to  deposits  in  the  water  jackets.  • 

Mr.  G.  iSlF.vii.L  HUNTLY  said  that  the  water  content  was 
frequehtlv  distributed  very  irregularly  in  the  fuel  oil,  and 
the  sampling  difficultv  must  be  met  by  taking  a  large  sample 
for  this  determination.  The  gross  calorific  value  should 
always  be  asked  for,  and  the  necessary  calculations  for  the 
net  figure  made  by  the  engineer.  The  gross  value  was  ,1 
definite  experimental  figure,  but  there  were  several  "net" 
values  in  use.  based  on  different  definitions.  The  jiercentagp 
in.TOluble  in  xylol  was  simply  a  measure  of  the  suspended 
matter  in  the  tar  oil,  and  a  high  percentage  of  suspended 
matter  was  regarded  as  likely  to  cause  trouble  in  the  pul- 
verisers, as  it  might  form  nuclei  for  the  deposition  of  car- 
bonised material.  There  seemed  no  rea.son  from  the  chemical 
point  of  view  why  naphthalene  .should  cause  trouble  in  the 
pulverisers.  It  melted  at  about  80  deg.  C  and  would  be  in 
solution  in  the  oil  at  temperatures  below  this. 

Mr.  E.  A.  Evans  agreed  that  it  would  be  unwise  to  formu- 
late a  rigid  specification  for  tar  oil  at  present.  Our  know- 
ledge of  tar  oil  as  a  fuel  was  far  too  meagre  to  make  more 
than  vei-y  elastic  suggestions  to  guide  would-be  purchasers 
of  tar  oii.  Specific  gravity  should  be  determined  with  the 
aid  of  a  specific-gravity  bottle  in  preference  to  a  hydro- 
meter. Prior  to  the  determination  of  free  carbon  the  oil 
should  be  filtered  through  fine  lawn  to  remove  pieces  of  wood, 
&c.  The  .simplest  method  of  testing  for  free  carbon  was  to 
examine  the  oil  under  a  microscope.  If  the  carbon  were  in  a 
colloidal  .state  it  would  not  give  any  trouble,  but  if  it  were 
flocculated,  or  coanse,  trouble  must  be  expected.  Coke 
residue  was  purely  an  arbitrary  figure  obtained  .by  a  method 
which  had  not  even  been  standardised,  hence  different  ex- 
perimenters were  liable  to  report  different  results.  Conse- 
quently, it  was  advisable  to  .specify  the  modus  operandi  when 
submitting  a  sample  of  tar  oil  to  a  chemist.  He  agreed  that 
the  gross  calorific  value  should  be  stated.  Suppliers  would 
always  give  the  higher  value.  The  differences  between  the 
hydrogen  content  of  various  tar  oils  were  not  great ;  there- 
fore, it  mattered  little  whether  the  "gross"  or  the  "net"  value 
was  adopted..  It  was  most  desirable  to  keep  the  ash  as  low 
as  possible,  because  any  unburnt  substances  might  choke 
valves,  act  as  abrasives  on  moving  parts,  and  exert  a  dele- 
terious action  upon  the  lubricating  oil.  As  tar  oil  did  not 
u.sually  contain  more  than  1  or  2  per  cent,  of  sulphur  they 
need  not  he  anxious  about  this  factor.  The  action  of  sulphur 
upon  the  lubricant  was  always  overlooked,  but  it  should  not 
be.  The  efficiency  of  tar  oil  as  a  fuel  was  largely  dependent 
upon  the  mode  of  feed,  &c.  Much  trouble  was  encountered 
by  choking  pulverisers.  Tliis  did  not  appear  to  be  due  to 
impurities  in  the  fuel,   but   to  chemical  action. 

Mr.  P.  H.  Smith  remarked  that  as  a  result  of  service  trials 
of  over  40  different  tar  oils  which  were  sub.sequently  analy.sed, 
he  was  inclined  to  characterise  the  con.stituents  of  tar  oil 
insoluble  in  xylol,  and  ash,  as  undesirable.  They  .should  be 
as  low  as  0.1  per  cent.,  as  a  quantity  greatly  in  excess  of  this 
appeared  to  be  associated  with  piston  .seizures  in  the  larger 
engines.  An  oil  rich  in  coking  residue  generally  contained  a 
high  proportion  of  naphthalene.  One  or  both  of  thesi^ 
elements  made  for  safety,  that  is  tf)  .say.  allowed  of  the  engine 
being  run  at  smaller  loads  than  would  otherwise  be  po.ssible 
without  danger.  An  oil  containing  coking  residue  amounting 
to  about  5  per  cent,  appeared  to  give  best  re.sults  in  service. 
The  difficultie.s  experienced  through  naphthalene  cnjstals 
might  be  .satisfactorily  overcome  by  adopting  one  of 
several  propo.sals,  one  of  which  wa.s  an  addition  of 
crude  oil.  In  the  coldest  weather  of  the  past  winter 
a  mixture  of  2-5  per  cent,  crude  oil  with  7.5  per  cent. 
tar  oil  bad ,  not,  apparently,  been  attended  with  the 
phenomenon  of  cry.stallisation,  so  apparently  the  propor- 
tion of  crude  could  be  further  reduced.  With  blended  oils 
the  engine  operated  with  greater  reliability  than  on  straight 
tar  oil.  provided  that  the  tar  oil  content  was  judiciously 
.selected.  The  minimum  safe  load  with  encines  to  which  no 
special  adju.stments  had  been  made  ranged  round  about  OS 
of  full  rated  load.  An  English  invention,  not  yet  fully  deve- 
lop(>d,  apparently  was  ".safe"  throughout  the  full  range  of 
load  of  the  engine.  Two  special  adju.stments  appeared  to  have 
been    adopted  to  bum  tar  oil  in   Diesel  engines,    whatever 


system  was  adopted.  The  timing  of  the  opening  of  the  fuel 
valve  had  been  advanced  from  'i  deg.  to  3  deg.,  and  a  slightly 
.smaller  flame  plate  had  been  fitted.  This  combination  gave 
a  rather  peaky  card,  which  had  already  come  to  be  generally 
recognised  as  the  most  satisfactory  for  engines  working  on 
tar  oil.  A  year  or  so  ago  it  was  generally  thought  that  high 
compression  and  high  cooling  water  temperature  greatly 
assisted  in  burning  tar  oil  without  special  apparatus.  Engines 
which  were  working  with  fair  satisfaction  under  these  condi- 
tions gave  better  results  with  a  normal  compression  of  33 
metric  atmospheres  and  an  outlet  temperature  of  the  cooling 
water  about  iUU  deg.  F.  as  against  160  deg.  E.  One  such 
engine  was  now  generating  94  to  95  per  cent,  of  its  output 
on  tar  oil,  and  the  fuel  consumption  was  barely  6  per  cent, 
greater  than  on  crude.  Sleeve  pulverisers  had  been  in  opera- 
tion some  considerable  time,  and  he  had  not  yet  had  it 
reported  to  him  that  any  had  choked. 

Mr.  C.  T.  Westlake  said  that  at  Guernsey  they  were 
troubled  with  the  pulveriser  cones  and  ring  choking,  and  had 
used  sleeve  pulverisers  to  overcome  this.  These  also  helped  in 
running  on  low  loads.  Their  engines  ran  without  pilot  igni- 
tion, and  used  a  compression  of  480  lb.;  the  cooling  water  was 
kept  between  100  deg.  and  120  deg.,  as  they  found  no  advan- 
tage in  running  at  a  higher  temperature.  The  chief  disad- 
vantage of  working  without  pilot  ignition  was  in  not  being 
able  to  run  at  low  loads.  Where  engines  had  to  run  at  low 
loads  it  would  be  quite  satisfactory  to  run  with  one,  cylinder 
cut  out.  The  remaining  cylinders  would  be  working  more 
efficiently.  He  did  not  believe  in  stirring  the  oil  to  overcome 
crystallisation.  The  oil  contained  impurities  which  were  best 
left  to  settle  out  at  the  bottom  of  the  tank. 

Mr.  Gkorgk  B.  Vickers  said  that  Messrs.  Hick,  Hargreaves 
and  Co.  had  put  down  a  large  three-cylinder  engine  purely 
for  experimental  use.  Experiments  were  being  carried  out, 
and  he  had  every  reason  to  hope  that  tar  oil  would  be  success- 
fully used  right  down  to  light  load  without  the  assistance  of 
pilot  ignition.  Until  reliable  data  had  been  obtained  those 
users  who  were  compelled  to  change  over  to  tar  oil,  and  who 
had  to  run  frequently  below,  say,  half-load,  were  well  advised 
in  using  pilot  ignition.  They  should  aim  at  simplifying  the 
Diesel  engine,  and  if  adjustment  for  tar  oil  could  be  made 
by  a  re-designed  pulveriser  and  flame  plate  which  would 
equally  suit  tar  oil  or  petroleum  oil,  he  thought  that  this  was 
the  right  line  of  action,  rather  than  an  uncontrolled  pilot 
pump,  which  certainly  did  not  simplify  the  engine. 

Mr.  W.  A.  TORNBTTLL  said  that  mixing  tar  oil  and  crude  oil, 
in  his  experience,  had  been  most  unsatisfactory.  He  had  now 
been  running  on  tar  oil  since  August,  1916,  with  perfect 
.satisfaction,  without  pilot  ignition.  At  first  the  pulverisers 
blocked  up,  requiring  a  high  blast,  but  now  every  five  hours 
they  ran  for  1.5  minutes  on  crude  oil  or  paraffin,  and  the 
engine  ran  300  hours  without  cleaning  the  pulverisers;  even 
then  it  was  really  not  nece.s.sary  to  clean  them.  Prom  Sep- 
tember, 1916,  to  May,  1917,  the  Diesel  engine  plant  at  Ayles- 
bury generated  369,34')  units,  with  a  con.sumption  of  75,248  lb. 
of  crude  oil  (residual  petroleum  oil)  and  194,000  lb.  of  tar  oil. 
This  corresponded  to  an  average  of  .73  lb.  of  fuel  oil  per  unit, 
as  again.st  an  average  of  .69  lb.  of  fuel  oil  per  unit  when  crude 
oil  alone  was  used.  On  particular  tests  he  obtained  a  result 
of  .65  lb.  of  crude  oil  per  unit,  and  .735  lb.  of  tar  oil  per 
unit.  In  both  these  cases  the  test  was  carried  out  at  full  load. 
Mr.  Napier  Prentice,  in  a  communication,  said  that  with- 
out pilot  ignition  the  consumption  of  residual  petroleum  at 
Felixstowe  was  only  10  per  cent,  of  the  fuel  used,  and,  there- 
fore, compared  equally  well  with  pilot  jet  ignition.  Their 
tar  oil  had  been  practically  free  from,  naphthalene,  and  yet 
they  found  it  advisable  to  clean  the  pulverisers  after  50  hours' 
running.  With  a  comparatively  poor  load  factor  and  small 
output,  they  had  saved  £390  to  the  end  of  May  by  the  use 
of  tar  oil,  and  this  with  no  capital  outlay. 

Mr.  Percy  Stii.i,,  in  a  communication,  said  that  the  results 
of  te.sts  on  sain]ilrs  of  tar  oil  obtained  from  the  .same  source 
varied  very  considerably,  and  to  check  some  of  these,  results 
it  was  decided  to  send  precisely  similar  samples  simultaneously 
to  tw;o  laboratories  to  be  tesUxl.  Both  of  these  laboratories 
had  had  considerable  experience  in  carrying  out  tests  on  fuel 
oils.  Particular  care  was  exercLsed  in  taking  the  two  samples 
at  the  .same  time  and  in  the  same  manner  from  the  same  bulk 
of  tar  oil.  These  were  placed  in  similar  cans,  which  were 
then  sealed  and  sent  to  be  tested  at  the  two  laboratories. 
The  comparison  of  the  results  obtained  might  I>e  of  interest  :*— 

Laboratory  A.  Laboratory  B. 

Flashpoint       (Closed)  165°  F.  (Open)  197°  F. 

Sulphur 00.-.%  212% 

Water     157  %  2il    % 

Ck)ke        l.S-8     %  8-3!)  % 

Solid  matter  insoluble  in  xylol        0-12  %  0'48  % 

Ash         0-19  %         ,       0-02  % 

Acidity Nil  Trace 

Percentage  by  weijfht  distilling 

below  300*  C...         57-5     %  73-10% 

Specific  pravity  at  i;o°  F.        ...         r057  r053 

Viscosity.   Re(lwoo<l   No.    1,   at 

(■iO°  F 7(>  sec.  70  sec. 

Calorific  value,  n.TH.n.  per  lb.      17,0.30  16,532 

Mr.  Gropfrev  Porter  (President)  replied  in  detail  to  the 
points  raised  in  the  discussion.  Incidentally,  he  drew  atten- 
tion to  the  enominus  discrepancies  between  the  chemical 
analyses  quoted  by  Mr.  Still. 
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BUSINESS  NOTES. 


Useful  Compositions. — A  cuhr'hl  tliiit  st^ts   like  stoni-, 

andean  withstand  a  tomiH'nit  tire  of  1,100"  ('.,  lias  obvious  uses  in 
cntrinoorinp:.  These  (|ualities  are  claimed  for  "  Permanite,"  an 
adhesive  cement  nnule  by  the  Natioxai.  Chk.mical  Wouks,  Lri>., 
Stanley  Roail.  South  Acton,  London,  W,,  which  sticks  to  anything, 
and  resists  the  action  of  oil,  acid,  petrol,  kc.  It  is  useful  for 
makintr  oil-tijrht  joints,  fixintr  articles  in  metal  sockets,  attachintr 
canvas,  ic,  to  metal,  and  a  variety  of  other  purposes. 

A  somewhat  similar  comiiosition  made  by  the  same  comjiany  is 
"  Pulleystone,"  a  "'pink  paste  put  on  pulleys,"  which  .seta  hard, 
and  is  claimed  to  double  the  adhesion  of  the  belts.  It  is  not  a  belt 
dressing'  ;  it  is  applied  t>iice  only,  and  fornis  a  new  and  permanent 
surface,  which  frrips  the  belt,  without  wearing;  it  as  mncli  ;ia  the 
usual  iron  surface  does.  The  belt  can  be  run  slacker,  diniinishiujjf 
the  friction  loss,  and  at  shorter  centres,  thus  saving  sjjace. 

Openings  in  Italian  Markets. — fiist  No.  8;}  issued  by 

the  British  Chamber  of  Comineree  for  Italy  (Inc.).  Genoa,  includes 
the  fol lowing:  innuiries  from  Italian  firms,  many  of  whom  for- 
merly did  business  with  German  and  Austrian  houses  : — 

No.  1..S22.  — Florence  linn  would  buy  for  own  account  (or  represent  on  com- 
mission): — Electrical  material  and  lamps,  ironmongery,  hardware, 
copper  sheets  and  hars,  Ac. ;  K.G.F. 

No.  1,401, -Italian  Hrm  at  Bari  wish  to  represent  manufacturers  of  motors, 
machinery,  and  tools,  for  agricultural,  electrical,  and  building  pur- 
poses ;  B.C.  &  T. 

No.  1,404.— Genoa  engineers  would  represent  (inns  manufacturing  or  ex- 
porting: Electrical  material,  chemicals,  also  steel,  tools,  and  general 
machinery  and  engineering  articles;  G.P,C. 

No.  1,40G. — Engineer,  manager  of  a  mining  company,  would  represent 
British  manufacturers  of  industrial  machinery  in  general,  especially 
for  shipbuilding ;  I.A.G. 

No.  1,412. — Home  firm  would  represent  on  commission  or  buy  for  own 
account : — Electrical  articles,  lamps,  insulators,  lampholders,  switches, 
&e.:  R.G.B. 

No.  1,414.— Party  at  Venice  would  represent  on  commission  manufacturers 
and  exporters  of : — Machinery,  tools,  aircraft  motors,  engineering 
articles,  Ac.  :  V'.A.M. 

No.  1,415. — Genoa  representatives  would  handle  on  commission  :— Gas  and 
electric  stoves  and  littings,  &c. :  G.A.G. 

No.  1,419. — Commission  agent  at  Genoa  is  open  to  handle  :— Metals,  belting, 
engineering  supplies ;  G.L.F. 

Dissolutions  and  Liquidations. — Vaughan  Engineer- 
ing W(iRK.s,  Ltd.,  22,  Cross  Street,  Islinsrton.  London.^Winding-up 
order  made  July  24th. 

Leitner  Electrical  Co.,  Ltd.,  Woking'. — Ansjust  23rd  is  the 
last  day  for  the  receipt  of  proofs  for  dividend  by  Mr.  G.  E.  Corfield, 
the  liquidator. 

Universal  Cable  Code  (Parent)  Co.,  Ltd.,  London. — Liqui- 
dator (Mr.  H.  de  V.  Broufrhain)  releaseij  July  2.5th. 

Therol  FoREiON  Patents  Syndicate,  Ltd. — A  meetiuK-  is 
to  be  held  at  Bank.  Chambers,  High  Holborn,  on  September  Sth,  to 
hear  an  account  of  the  windinfr-up  from  the  liquidator.  Mr,  H.  M. 
Bayly.  ♦ 

Robinson  Shields  Co.,  dealers  in  electrical  goods  and 
appliances,  King^sway  Hall,  Kinjfsway,  W.C.  —  Messrs.  W.  Y. 
Robinson  and  .\.  J.  Shields  have  dissolved  partnership.  Mr. 
Shields  will  continue  the  business  under  the  old  style,  and  will 
attend  to  debts,  iV:c. 

Bankruptcy  Proceedings. — Ralph  Robinson  Green- 
well  (otherwise  Gordon  Granville),  a  director  of  the  Harvey 
Electro-Chemical  Co..  Ltd. — An  application  was  made  to  Mr. 
Registrar  Mellor  at  the  London  Bankruptcy  Court  on  Friday, 
July  2Tth,  for  an  order  of  discharge.  The  Official  Receiver 
reported  that  the  bankrupt  failed  in  September,  11114,  with  ranking 
liabilities  .£5,020,  and  assets  valued  at  £203,  but  whichi  had  pro- 
duced oaly  £31  Us.  4d.  In  1912,  with  money  borrowed  and  still 
owing,  the  bankrupt  subscribed  for  £500  shares  in  the  Harvey 
Electro-Chemical  Co..  Ltd.  ;  in  February,  11113,  he  became  a  director 
of  that  company,  but  in  February,  UI14,  a  Receiver  was  appointed. 
He  attributed  his  insolvency  to  the  depreciation  in  the  value  of  his 
shares,  to  the  stoppage  of  his  business  owing  to  the  outbreak  of 
the  European  war,  and  to  a  judgment  obtained  against  him  by  Mrs. 
Gordon,  the  petitioning  creditor,  for  £750  paid  to  him  to  be  ex- 
pended in  the  purchase  of  fuU.v-paid  shares  in  the  Harvey  Electro- 
Chemical  Co.,  Ltd.  As  offences  against  the  Act  the  Official 
Receiver  reported  (1)  insufficiency  of  assets  to  equal  10s,  in  the  £ 
on  the  amount  of  the  unsecured  liabilities  :  (2)  omission  to  keep 
proper  books  of  accounts  :  (3)  contributing  to  the  bankruptcy  by 
rash  and  hazardous  speculations  :  and  (4)  misconduct  in  having 
failed  to  apply  to  the  purpose  for  which  he  received  it,  £750 
handed  him  l3.y  the  petitioning  creditor  for  the  purchase  at  par  of 
fully-paid  preference  shares  in  the  Harvey  Electro-Chemical  Co., 
Ltd.  ;  also  misconduct  in  failing  to  attend  for  the  public  examina- 
tion, and  to'  obey  an  order  of  the  Court  in  relation  to  his  statement 
of  affairs.  The  learned  Registrar  said  the  serious  part  of  the  case 
was  the  misconduct  of  the  bankrupt.  He  received  £750  from  Mrs. 
Gordon  for  the  express  purpose  of  purchasing  fully-paid  preference 
shares  in  an  electric  company  ;  he  appeared  to  have  spent  £400  in 
the  purchase  of  fully -paid  ordinary  shares,  and  with  the  balance  he 
purchased  preference  shares  that  were  only  partly  paid  ;  he  had 
never  handed  over  to  the  lady  any  fully-paid  shares,  and  the  result 
seemed  to  be  either  that  he  had  put  this  money  in  his  pocket,  or 
else  he  had  spent  £400  of  it  according  to  her  instructions,  and 
having  acted  upon  it  he  had  never  handed  her  the  shares.  Later, 
being  hopelessly  insolvent,  he  had  offered  her  shares  which  were 


not  fully  paid.  He  defended  the  action  brought  by  the  lady  for. 
recovery  of  the  moin^y,  but  judgment  was  given  against  him,  and 
these  bankruptcy  proceinlings  ensued.  He  waa  also  guilty  of  mis- 
conduct, in  that  he  h;ul  absented  himself  from  the  Court  from 
February,  ltd 5,  until  a  warrant  was  issued  against  him  in  May, 
I1I17.  All  the  offences  reported  by  the  Official  Receiver  had  been 
established,  and  the  discharge  must  be  susiwnded  for  "three  years. 
Order  entered  accordingly. 

Catalogues   and    Lists.— Mkssiw.   Paks   &    Seymour, 

Inc.  (U.S.A.). — Circular  tabulating  particulars  of  Dira-a-Iite 
adaptor  lampholders,  together  with  a  copy  of  a  report  of  examina- 
tion made  for  the  Benjamin  Electric,  Lt<i.,  by  the  National  Physical 
Laboratory. 

Mr.  Georhe  Ellison,  Wellhead  Lane,  Perry  Barr,  Birmingham. 
— List  No.  431,  dealing  with  cable  fittings,  &c.,  for  attachment  to 
ironclad  switchgear  of  the  industrial  type,  with  prices,  dimensions, 
and  weights.  A  novel  feature  of  "  Ellison  "  cable  adaptors  and 
fittings  is  a  patented  cone  clamp  for  the  armouring,  which  can  be 
easily  cut  on  site  to  suit  any  ordinary  cable.  No  special  drilling  on 
site  is  required,  and  the  cone  clamp  affords  efficient  means  of 
bonding  the  armouring  or  other  cable  covering  to  the  switchgear 
case  for  earthing  purposes. , 

Messrs.  Hose  Bros.,  25-27,  Milton  Street,  London,  B.C. — Priced 
leaflet  describing  the  R.B.  "  Adamant "  electric  pipe  lighter. 

Book    Notices. — NInfs  on    Reclifying   FaitUs    in  Mutor 

( lint  nil  (I'l'iir. — Mr.  George  Ellison,  of  Birmingham,  has  sent  us  a 
copy  of  the  pamphlet  above  named,  which  has  biien  publishiKl  with 
the  view  of  assisting  electricians  in  charge  of  electrical  plant,  sis 
well  as  purchasers  of  protective  switchgear.  It  is  one  of  those 
excellent  manufacturers'  specialist  publications  which,  as  we  have 
often  pointed  out,  are  packed  full  of  practical  wisdom  and  know- 
ledge based  uppn  prolonged  experience,  dealing  with  a  subject  far 
more  fully  than  any  text-book  can,  and  designed  expressly  to 
furnish  the  maximum  amount  of  information  to  the  reailer  who 
uses  the  apparatus  of  which  it  treats.  Starting  at  the  very 
beginning — the  wording  of  the  order  for  switchgear — the  author 
shows  how  numerous  are  the  opportunities  for  error  or  omission 
in  describing  the  requirements  of  the  purchaser  ;  he  then  passes  on 
to  the  consideration  of  the  working  conditions  of  starters  and  con- 
trollers, the  different  methods  available  for  starting  motors,  causes 
of  failure,  the  care  of  switchgear,  pressure  rises,  oil  tanks,  inching, 
braking.  &c.  A  few  pages  of  illustrations  of  the  publisher's  own 
well-known  and  justly  esteemed  controlling  gear  are  appended. 
The  booklet  will  be  of  great  value  to  many  besides  those  for  whom 
it  is  written. 

Prelimiimrii  Mathenmiics.  By  Prof.  F.  E.  Austin.  London  : 
E.  &  F.  N.  Spon.  Ltd.  Price  SI '20.— This  book  is  intended  to  form 
a  connecting  link  between  the  study  of  arithmetic  and  the  study  of 
algebra,  and  should  be  used  as  an  auxiliary,  in  conjunction  with 
other  text-books  ;  its  chief  object  is  to  show  how  to  solve  problems, 
and  how  to  apply  theory  to  practice.  Hence  it  consists  very 
largely  of  worked  examples,  and  problems  to  be  solved  by  the 
reader.     The  author  has  a  very  lucid  style,  and  leads  the  student 

on  by  gentle  steps  from  the  most  elementary  ideas  up  to  the  use  of 

logarithms,  the  solution  of  equations  of  the  first  degree,  quadratics, 

progressions,  &c.     Various  actual  examination  papers  are  appended, 

with  complete  solutions  to  the  problems. 

"  Production."     Monthly  report  of  the  British  Empire  Producers" 

Organisation.     London  :  Kingsway  House. 

"Correction  Tables  for  Thermodynamic  Efficiency."     Calculated 

by  C.  H.  Naylor.     London  :  E.  Arnold.     Price  5s.  net. 

■'  Heat   Drop  Tables :   Absolute   Pressures."     Calculated  by   H. 

Moss.     London  :  E.  Arnold.     Price  5s.  net. 

••  Practical    Costing."       By    A.    H.    Gledhill.       London :     The 

Gledhill-Brook  Time  Recorders,  Ltd.     Price  3s..  post  free. 
"  Pfoceedhiijs  of  the  American  Institute  of  Electrical  Engineers." 

Vol.  XXXVI.     No.    7.     July,    1917.      New   York:    The  Institut*. 

Price  SI. 
"The   Predetermination   of    True    Costs    and    Relatively  True 

Selling  Prices. "     By  F.  A.  Parkhurst.     London  :  Chapman  &  Hall. 

Price  5s.  (id.  net. 

'"  Directions  for  Designing,  Making,  and  Operating  High-pressure 

Transformers."    Second  edition.    By  Prof.  F.  E.  Austin.     London  : 

E.  .t  F.  N.  Spon,  Ltd.     Price  3s.  net. 

.  Holidays. — The  works  of  Messrs.  Rhodes  Motors,  Ltd., 

are  to  be  closed  from  to-night  (Friday)  until  Monday,  August  1 3th, 
for  the  annual  holidays. 

The  works  and  offices  of  the  Hoffmann  Manufacturing  Co., 
Ltd.,  Chelmsford,  will  be  closed  from  noon  to-morrow  (Satur- 
day), until  the  morning  of  Monday,  August  13th.  but  urgent 
correspondence  and  orders  received  between  August  7th  and  11th 
will  be  dealt  with. 

For   Sale. — The   London    Electric    Firm,    Brighton 

Road,  Croydon,  are  offering  for  disposal  a  Croydon  factory  (about 
5,000  ft.)  with  shafting,  motors,  &c.  ' 

Cricket. — .^t  Dagenham,  on  Saturday  last,  an  interesting 
game  was  played  between  the  Sterling  and  Marconi  Lady  Cricketers. 
the  home  XI  winning  by  00  and  86  to  39  and  34.  The  fielding  of 
the  visiting  team  was  particularly  smart.  Mr.  Guy  Burney,  the 
president  of  the  club  connected  with  the  Sterling  Works,  in  a 
happily  expressed  speech,  gave  the  visitors  a  hearty  welcome.  Mrs. 
Guy  Burney  kindly  entertained  both  elevens  and  friends  to  tea. 
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LIGHTING  AND  POWER  NOTES. 


Argentina. — The  electric  light  company  at  Las  Varillas 

(Province  of  Cordoba)  ha.^  affixed  posters  throuffhout  the  town 
notit'yin!;  that  the  service  will  be  suspended  as  from  -Inly  1st 
owin;;  to  the  accounts  for  the  past  four  months  not  having  been 
met. 

Another  company — the  Conipania  de  Electricidad  de  la  Pro- 
vincia  de  Buenos  Aires — is  experiencing  difficulty  in  collectint;  the 
amounts  due  to  it  from  several  municipal  authorities  in  the  Province 
of  Buenos  Aires.  The  total  of  municipal  debts  to  the  company 
is  S7S1.342. 

The  Compania  Italo-Arorentina  de  Eloctricidad  has  entered  into 
an  atrreement  for  the  supply  of  electricity  to  the  Compania  de 
Tramways  EU'ctricos  del  Sud. —  lleriew  oftlr  Hirer  Plate. 

Australia. — The  Sydney  City  Council  has  accepted  the 

offer  of  the  Railway  Commissioners  to  supply  electricity  up  to  a 
maximum  of  -1,000  K\v.  for  a  period  of  two  years,  the  Council 
payinij  the  Commissioners  .-£11.000  per  annum  for  the  maximum 
load  of  4,000  KW.  and  O'Hd.  ]ier  KW.-hour  for  all  power  supplied  : 
under  this  arrang-ement  the  payment  will  be  dated  from  tlie  day 
on  which  the  converting  plant  and  electrical  equipment  were 
completed. —  Tenihrs. 

Barrow-in-Furness.— Tlie  electrical  engineer  has  been 

nominated  a  member  of  the  Barrow  Coal  Supply  Committee  to 
interview  the  Coal  Qoiitroller.  with  a  view  to  obtaining  coal  from 
Lanca-shire  instead  of  Xorthumberland  and  Durham,  as  proposed 
in  the  new  scheme. 

The  Electricity  Committee  has  agreed  to  contribute  £2  2s.  per 
annum  to  the  work  of  the  Research  Committee  on  the  heating  of 
uniiergrounil  cables. 

Bath. — Pkice    Increask. — The    Electricity   Committee 

has  decided  to  increase  the  present  charges  by  -id.  per  unit  for 
lighting  and  5  per  cent,  for  heating. 

Batley. — Year's   Working.- — The  annual  statement  of 

accounts  6f  the  Corporation  electricity  department,  just  issued,  shows 
a  loss  of  £18l>  on  the  working  of  the  year  ended  March  3 1st. 
These  accounts  show  the  first  full  year's  working  of  the  three- 
phase  E.H.T.  alternating-current  installation,  including  a  turbo- 
generator of  1 ,200  KW.,  two  rotary  converters,  switchboard,  and 
water-tube  boiler,  which,  with  extensions  of  mains  and  sub-stations, 
involved  an  additional  capital  outlay  of  between  £1.t,0U0  and 
£10.000.  and  gave  rise  to  expectations  of  so  lowering  the  costs  of 
production  that  better  profits  would  be  made.  These  expectations 
.  have  failed  to  materialise  owing  to  the  increased  cost  of  coal  and 
reduced  consumpton  of  current,  owing  to  the  -war,  and  the  i-esult  is 
a  loss  of  £  ISii,  as  compared  with  a  profit  of  £173  in  the  previous 
year.  Mr.  S.  Derwen  Jones,  the  borough  electrical  engineer,  in 
his  report,  shows  that  great  economy  has  really  been  affected  by 
the  working  of  the  new  plant,  and  he  shows  a  reduction  in  -working 
costs  (apart  from  interest  slnd  sinking  fund)  from  1  'OSd.  to  0'97.5d. 
per  unit.  The  war.  he  states,  prevented  the  completion  of  the 
cable  extensions,  and  thus  some  firms  who  intended  to  take  an 
alternating  supply  have  been  unable  todoso  :  some  of  the  night  load 
also  has  fallen  off  owing  to  the  shortage  of  workpeople  in  the 
industries.  The  fact  that  the  bulk  of  the  present  supply  is  con- 
tinuous current,  necessitating  conversion  from  the  alternating  current 
supply,  involved  a  loss  during  the  year  of  about  1 1  per  cent. — a 
loss  which  must  be  proportionately  smaller  to  the  total  load  as  the 
alternjiting  current  load  increases.  Owing  to  restricted  lighting 
and  the  Summer  Time  Act.  the  lighting  supply  fell  off  71  per  cent. 
The  traction  load  incre.ised  slightly  by  3..5y4  units,  whilst  the 
power  loatl  increased  by  282,113  units,  or  37'.")  per  cent.,  main- 
taining the  steady  increase  of  the  past  five  years.  Mr.  Jones 
advocates  that,  as  the  lighting  load  has  tended  to  become  more  and 
more  a  purely  winter  load,  any  contemplated  increase  in  the  price 
of  current  should  be  on  the  lighting  only,  and  that  the  7-i  per  cent. 
.should  be  raised  to  12  J  per  cent.  The  consumption  of  coal  has 
been  reduced,  and  the  coal  per  unit  generated  has  been  lirought 
down  from  .57  to  4 '04  lb.  The  cost  of  coal  on  the  year,  in- 
cluding carting,  tipping,  kc.  had  been  reduced  from  0'.')4d.  to 
o^.'i.ld.  per  unit  sold. 

Birmingham. — Prke  Increase.— The  Electric  Sui>ply 

('ommitt<e  recommends  that  the  new  scale  of  charges,  which 
increases  the  existing  charges  by  ajjproximately  I .")  per  cent.,  should 
take  effect  as  from  the  Michaelmas  reatling  of  the  meters. 

Bournemouth. — Prkk    I.ncrease. — The    Bournemouth 

and  Poole  IClectricity  Supply  Co..  Ltd.,  has  advancetl  the  price  of 
current,  from  the  date  of  the  Michaelmas  quai-terly  meter  readings, 
by  a  further  '>  per  cent.,  making  an  increa.se  during  the  war  of 
20  per  rent. 

Bradford.— I'Rif'E  Revision.— The  Electricity  Committee 

is  recfimmending  the  Corporation  to  increase  the  cliarges  for 
current  as  follows  :— Power  con.sumers  having  maximum  demands 
of  under  .">  KW..  and  power  consumers  on  the  restricted  hour  rate, 
to  j)av  an  additional  20  per  cent.  The  accounts  of  all  other  con- 
sumers which  are  not  subject  to  adjustment  in  accordance  with 
the  price  of  coal  (with  the  exception  of  the  tramways  department 
and  consumers  chargefl  on  the  '4d.  fiat  rate)  to  !«  increased  by 
]< I  per  cent.  For  heating  .and  cooking,  current  to  l)e  supplied  at  .i 
flat  rat»>  of  jd.  per  unit,  plus  10  \ieT  cent,  to  consumnrs  already 
taking  su])plies  for  other  purposes  at  the  premi.ses  concerned. 


Bristol. — Fringe  Order. — Negotiations  have  been  con- 
cluded for  suijplying  the  Hanham  Colliery  at  a  point  beyond  the 
supply  area,  and  the  B.of  T.  is  to  be  asked  to  grant  an  Order  under 
the  E.li.  Act,  IIMIK,  to  enable  this  arrangement  to  be  completed. 

Croydon. — Prk'e    Increase. — In    view    of    a    loss  of 

£3,100  (which  will  be  reduced  to  about  £1,100  by  retrosjiective 
repayments)  on  the  last^year's  working  of  the  electricity  under- 
taking, and  an  estimated  loss  of  £4,210  during  the  present  year,  it 
has  been  decided  to  increase  the  charges  for  electricity  by  1 .1  jier 
cent.,  in  addition  to  the  10  per  cent,  approved  in  May.  191C.  This 
will  still  leave  an  estimated  deficiency  of  .£l,20O  at  the  end  of  the 
present  year. 

Deal  and  Walmer.— The   I).  A  W.  Gas  and  Electricity 

Act  has  been  extended  for  a  year. 

Derby. — ProposIed    Loan. — The   T.C.    has   approved  a 

scheme  for  the  supply  of  electrical  energy  to  additional  works  pro- 
posed to  be  erected  for  chemical  manufacturing.  It  has  also 
decided  to  make  application  to  the  L.G.B.  for  sanction  to  the 
borrowing  of  £90,000,  the  estimated  cost  of  the  new  electrical 
plant  necessary. 

Edinburgh. — Proposed  Price  Increase. — The  Electric 

.  Lighting  Committee  recommends  that  an  increase  should  be  made 
in  the  charge  for  private  lighting  from  3Jd.  to  3',d.  per  unit,  and 
that  the  charge  for  power  should  be  increased  from  the  present 
rate  of  Ijd.  plus  .')  per  cent,  to  IJd.  plus  10  per  cent.  This  charge 
does  not  affect  special  agreements.  'The  charges,  if  adopted,  will 
take  effect  as  from  May  I'lth  last.  The  estimated  exjienditure  of  the 
department  for  the  year  1917-18  is  £102,820,  and  the  revenue  is 
.£  1  B(),290  on  the  old  rates,  but  if  the  proposed  increa.ses  are  adopted, 
an  additional  sum  of  £3,000  is  calculated  upon. 

A  dejiutation  was  received  by  the  Corporation  Electric  Lighting 
Committee  from  the  East  of  Scotland  Cinematograjih  Exhibitors' 
Association,  who  complained  of  the  charge  m.ade  for  inspection  of 
their  electrical  installations.  These  inspections  are  ordered  by  the 
magistrates,  and  the  electricity  department  holds  that,  as  it  is  an 
ordinary  trading  concern,  it  does  not  fall  within  its  duties  to 
provide  inspectors  for  this  public  purpose  except  on  reasonable 
charges.  The  Committee  is  to  have  a  meeting  with  the  magistrates 
regarding  the  matter. 

Heston  and  Isleworth. — Year's  Working. — The  report 
of  the  electrical  engineer  on  the  working  of  the  U.D.C.  electricity 
undertaking  for  the  year  ending  March  last — the  12th  year  of  the 
concern — shows  that  the  total  income  was  £12,fll5,  an, increase  of 
£768  over  the  previous  year.  The  total  working  expenses  were 
£7,100,  an  increase  of  only  £68,  leaving  a  gross  profit  of  £4,914. 
After  providing  for  interest  and  loan  charges,  amounting  to 
.£4,922,  there  was  a  net  deficit  of  £7.  There  was  an  increase  in  units 
supplied  for  power  of  29,490,  and  of  those  for  private  lighting  of 
1.5,180.  On  the  other  hand,  the  nnits  for  public  lighting-  have  de- 
creased by  110,219,  which  gave  a  net  decrease  in  units  sold  of 
71, .549.  Dealing  with  the  output,  he  shows  that  1,608,588  units 
were  generated,  an  increase  of  44,115,  and  the  number  sold  was 
1,216,822,  of  which  890,980  were  for  power.  The  average  price  per 
unit  showed  a  gain  of  '35d.  per  unit.  The  works  costs  had  risen 
from  l'23d.  per  unit  sold  to  l'33d. 

High  Wycombe. — Street  Lighting  Charges. — The 
T.C.  has  decided  to  lodge  an  appeal  in  connection  with  the  recent 
action  for  £1,290  successfully  brought  against  the  Corporation  by 
the  Electricity  Co.  in  regard  to  street  lighting.  The  Judge  con- 
sidered that  he  was  bound  by  the  decision  in  the  case — Leiston  Gas 
Co.  r.  the  Leiston  R.D.C. 

Ilford. — The  Electricity  Committee  of  the  Council  has 

instructed  its  electrical  engineer  to  communicate  with  the 
^  Coal  Controller  with  regard  to  the  utilisation  of  steam  from  the 
destructor.  After  negotiations  the  Coal  Controller  agreed  to 
request  the  Ministry  of  Munitions  to  grant  the  necessary  priority 
certificate  to  carry  out  a  temporary  steam  scheme  to  make  use  of 
the  steam  now  being  wa.sted.  It  is  proposed  to  transfer  a 
200-KW.  set  from  Ley  Street,  and  run  cable  from  the  destructor  to 
Meads  Lane,  at  a  total  cost  of  about  .£600.  At  a  joint  meeting  of 
the  Electricity  and  Lighting  and  Tramways  Committees,  the  charge 
for  electric  current  to  the  tramways  for  the  year  ended  March  3l8t, 
1917,  was  fixed  at  lijd.  net  per  unit.  The  Director  of  Electric 
Power  Supply  at  the  Ministry  of  Munitions  has  notified  that  he  is 
prepared  to  approve  a  scheme  of  extension  to  cerUvin  works.  The 
L.G.B.,  upon  l)eing  referred  to,  re()uested  that  when  tenders  for 
converters  and  cable  had  been  obtained,  the  Board  be  furnished 
with  a  detailed  estimate  of  the  cost. 

Kingston-upon-Hull. — The    extension    order  -has    been 

furth(^r  extended  by  a  year. 

Leek.  —  Suggested    Lixking-up. —  The    H.D.C.    lias 

receive<I  a.  communication  from  Stoke-on-Trent  Corporation 
suggesting  that  the  respective  electricity  committees  should  meet, 
with  a  view  to  discussing  the  possibility  of  supplying  electrical 
energy  or  the  preparation  by  the  respective  electrical  engineers  of 
a  scheme  for  linking-up  the  two  systems.  The  Council  decided  to 
agree  to  the  suggestion. 

London. — L.C.C. — The  Finance  Committee  recommend.s 

the  sanction  of  the  Council  to  the  borrowing  of  .£1.441  by  the 
Battersea  B.C.  for  the  extension  of  electricity  mains ;  £  3,746  by 
the  Bermondsey  B.('.  for  a  new  electricity  nuiin  ;  .£1,000  by  the 
Bethnal  Green  B.C.  for  house  connections  ;  and  £3  5(hi  liy  the 
Hackney  B.C.,  for  mains,  tranformera,  &c. 
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L.C.C.  Theathk  Inspections. — The  Theatre  and  Music  Halls 
Coimnittee  reports  that  recent  inspections  of  the  electrical  niul 
niechiinical  installations  at  place.s  of  public  entertiiiiinient  show  a 
marked  falling-  otf  in  the  stamlanl  of  maintenance  and  repair,  due 
partly  to  the  ditlicnlty  of  sjettintr  repairs  executed  and  partly  to 
the  eniiiloynient  of  unskilleil  men.  Owin}?  to  the  depletion  of  the 
Fire  Hritrade  .statf,  the  Comniittei>  in  l!l1."i  approved  of  a  nKinction 
in  the  freiiuency  of  inspection  ;  hut  the  IJomniittee  is  now  of 
opinion  that  in  |he  interests  of  jniblic  safety  more  freiiuent 
inspections  are  necessary. 

L.C.C.  AND  Elkcthic  Sii'i'i.Y  DuNELoi'MENTS.  The  L.C.C.,  in  a 
letter  to  Boronufh  Councils  owning'  electricity  iindertakinf;s,  refers 
to  the  conference,  two  years  Jiyo,  between  its  Special  Committee 
on  London  Electricity  and  representatives  of  London  Councils  and 
London  companies,  upon  the  questi(ni  of  electricity  supjjly  -m 
London,  and  states  that  recent  events  have  driven  rise  to  a  situation 
which  renders  it  desirable  that  a  further  conference  should  be  held 
at  an  early  date. 

IsLlNftTON. — The  Electric  Lifrhtinfr  Committee  recommends  that 
application  be  made  to  the  L.C.C.  for  sanction  to  the  borrowin;.'  of 
i;.";!.(l(lO  for  various  extensions  to  the  electricity  nndertakinfr.  The 
Government  authorities  concerned  are  prepareil  to  support  the 
application, 

SoiTHWAUK, — The  electrical  en«rineer  reports  that  the  workin;; 
of  the  "  Summer  Time  "  Act  has  made  a  serious  reduction  in  the. 
output,  file  lifrhtinjr  demand  beinjr  ]iracticaUy  non-existent  after 
the  jKiwer  load  jroes  off  in  the  eveniuLf,  The  fallinjj  off  in  the 
consumption  of  electricity,  tojrether  with  the  increase  in  wa<res 
an<l  the  continued  rise  in  the  cost  of  materials,  makes  a  further 
increase  in  the  liyhtinj;  rate  urfavoidable.  The  Committee  decided 
that  the  following  rates  shall  come  into  operation  from 
September  :!Oth,  1917  : — Lig-hting-.  (id.  per  unit  for  the  first  1,200 
iniits  per  quarter;  ijd,  for  the  second  1,200  units:  4d.  for  the 
third  1.2O0  units;  :id.  for  all  over  :?,(iO0  units.  Two-rate  (com- 
bined lighting  and  power),  8d.  per  unit  during  "  restricted  "  hours ; 
2d.  during  "  unrestricted"  hours. 

Meltham. — Proposed     E.L. — The   U.D.C.    has    imder 

consideration  the  proixisal  of  the  Huddersfield  Corporation  to 
apply  for  a  Provisional  Order  to  supply  electricity  to  the  MeUhani 
area.  The  Corjroration  is  to  be  asked  to  receive  a  small  deputation 
from  the  Council  to  discuss  the  matter  further. 

Plymouth. — The  Corporation  has  decided  to  apply  to  the 
B.  of  T.  for  sanction  under  Regulation  B  1  to  disconnect  classes  of 
non-essential  consumers  in  cases  of  urgent  necessity,  in  order  to 
enable  the  supply  to  be  continued  to  essential  users. 

Stockton-on-Tees.  —  Year's    AVoeking.  —  The    total 

revenue  of  the  electricity  department  for  the  year  ended  March 
.Slst,  lltlT,  was  £10,3.")!  ;  expenses  amounted  to  £6,0.H4  ;  and,  after 
meeting  financial  charges,  there  was  a  net  loss  of  £1,438.  A  total 
of  1,717.923  units  was  sold,  while  .566,200  units  were  generated  and 
1,271, S27  units  were  purchased  on  bulk  supply  terms  C'lod,  per 
unit). 

Sutton. — 111  reference  to  our  note  of  last  week  in  reirard 

to  the  enforcing  of  the  minimum   charge  of   13s.  4d.  per  quarter. 
on  the  present  occasion  the  six  summer  months  are  to  be  regafced 
•  as  one  (luarter  for  this  purpose. 

Todmorden. — Wages. — The  Corporation  employes  apjjli- 
cation  for  increased  wages  is  to  be  referred  to  arbitration,  the  men 
having  refused  the  Council's  offer. 

U.S.A. — The  Senate  and  House  of  Representatives  have 
agreed  to  the  conference  report  on  the  Bill  permitting  the  present 
maximum  diversion  of  20.000  cb.  ft.  of  water  on  the  American  side 
of  Xiagara  Falls.  The  measure  carries  an  appropriation  of  $2.>,000 
for  an  investigation  by  the  War  Department.  But  for  the  legis- 
lation just  enacted,  50,000  H,P.  would  have  been  cut  off  on  the 
American  side  of  the  Falls, — Electrical  M'orhl. 

West  Bromwich. — The  T.C.,  last  week,  decided  tu  spend 

£2,300  in  extensions  to  plant  at  the  electricity  works,  which,  it 
was  stated,  would  enable  the  department  to  practically  double  the 
output.  Last  year  there  was  a  net  loss  of  .£4,696,  largely  due  to 
the  fact  that  the  department  was  under  contract  to  supply  several 
large  consumers  at  pre-war  rates.  An  agreement  has  now  been 
arrived  at,  however,  whereby  these  consumers  will  help  the  depart- 
ment to  meet  the  deficit,  * 

York. — Prov.  Order. — The  B.  of  T.  ha.s  extended  the 
period  for  one  year  for  carrying  out  the  York  Electric  Lighting 
(Extension)  Order,  1914, 

Years  Working, — The  annual  accounts  of  the  Corporation 
electricity  department  for  the  past  year  show  a  total  revenue  of 
£41,737,  and  expenditure  amounting  to  £24,062,  leaving  a  gross 
profit  of  £17,676,  After  providing  for  interest,  sinking  fund,  kc 
the  net  profit  amounts  to  £1,941. 


TRAMWAY  AND  RAILWAY  NOTES. 


Barking. — The   lease   of   the  section   of   the   tramways 

between  the  Broadway  and  the  Boundary  Bridge  to  the  East  Ham 
Council  has  been  renewed  by  the  U.D.C.  for  three  years,  at  an 
annual  rental  of  £4J0.  /-■ 


Blackpool. — The   receipts  on  the  Corporation   tramways 

during  thr  past  month  show  an  increase  £1,328  on  last  year. 
From  April  1st  to  .luly  19lh  the  receipts  were  £29,707,  an  increiwe 
of  £2,773  on  1916.  The  Cor|)oration  has  now  taken  over  the  line 
between  South  Shore  station  and  t>he  borough  boundary  at  Squire's 
•  Jate,  formerly  leasccl  to  the  Blackpool,  St,  Anne's,  and  Lythain 
Tramway  Co..  but  the  latter  retains  running  powers. 

Chester. — The  gross  profit  on  the  tramways  under- 
taking for  the  past  year  amounte<l  to  £.'i,H2o.  :is  compared  with 
£5,244  for  the  previous  year. 

Continental. — Swiss   Railway  KLKCTRii'irATiox. — Tlie 

eIi'ctrific;ition  of  the  Swiss  Fedenil  railways,  which  has  been 
advocated  for  l.'i  years,  is  now  occu])ying  the  serious  consideration 
of  the  Government,  which  has  created  a  special  department  attached 
to  the  Direction  of  the  Swiss  Federal  railways  to  consider  offers 
of  xnaterial  and  eciuipment  for  the  work.  The  question  of  electri- 
fication has  become  acute  during  the  progress  of  the  war.  with  the 
seridus  shortageof  coal  ;  the  coal  imports  for  the  first  three  quarters 
of  1916  represent€<i  only  about  half  the  (juantity  imported  in  the 
immediate  preceding  years,  while  the  cost  was  considerably  in- 
creased. The  Federal  Railways  form  the  main  portion  of  the  Swiss 
Railway  system,  and  their  electrification  is  simplified  by  the  great 
store  of  undeveloped  water-power,  Tlie  time  necessary  for  carrying 
electrical  improvements  into  effect  will  depend  upon  varying  condi- 
tions, such  as  the  duration  of  the  war,  the  condition  of  the  money 
market,  and  the  development  of  the  needs  of  Swiss  industries  and 
transportation  companies.  The  average  demand  will  amount  to 
about  220,000  n.P.,  and  the  maximum  load  to  .i.'iO.OOO  H.P. 

The  total  Swiss  railway  system.  Federal  and  other,  amounts  to 
3,216  miles,  of  which  1,700  miles  are  Federal  and  1,516  miles  are 
owned  by  corporations.  Of  the  private  lines,  ti22  miles  are  already 
electrified,  but  only  about  50  miles  narrow  and  other  gauge  of  the 
Federal  railways  are  operated  by  electricity.  Looking  to  further 
electrification,  the  Federal  railways  have  already  acquired  numerous 
water  properties  in  the  valleys  of  the  Reuss,  Leventina,  Rhone,  and 
in  the  Trient,  Canton  Valais.  and  elsewhere.  In  all.  10  hydro-electric 
plants  are  projected,  with  500,000  H.P.  capacity.  Two  of  these,  the 
Amsteg  and  Ritom  works,  supply  the  Gothard  Railway  from 
Lucerne  to  ChiasBo. 

The  first  important  Federal  standard  gauge  line  to  be  electrifietl 
is'  the  Erstfeld-Bellinzona  branch  of  the  Gothard  Railway  on  the 
Lucerne-Chiasso-Milan  line.  This  line  was  acquired  by  the  Swiss 
Federal  Railways  in  1909.  and  is  6S  miles  in  length,  with  28  per 
cent,  of  tunnels  and  a  grade  of  2'5  to  27  per  cent,  for  25  miles  ;  it 
was  selected  for  experiment  because  of  its  enormous  traffic  with 
Italy,  which  caused  a  heavy  consumption  of  coal  with  resulting 
smoke  in  the  tunnels.  The  electrification  is  expected  to  be  finished 
in  three  to  five  years  ;  the  line  is  being  constructed  on  the  same 
system  as  that  of  the  private  company,  Berne-Loetschberg-Simplon. 
In  1911  the  Erstfeld-Bellinzona  line  had  a  traffic  requiring 
19.000  H.P.  a  day  ;  experts  foresee  a  certain  increase  to  21.000  H.P.. 
and  a  probable  increase  to  26,000  H.P.  ;  therefore,  in  order  to  meet 
all  emergencies,  a  limit  of  60,0oo  h.p.  is  being  planned  for. 

The  Commission  has  decided  to  install  five  turbines  of  8.000  H.P. 
instead  of  three  turbines  of  13.000  H.P.  each.  The  works  at 
Amsteg  develop  26,000  H.P.  and  at  Ritom  32.000  H.P.  froni 
the  Ritom  Lake  ;  for  this  construction  1,600  yards  of  pipe  line  is 
necessary.  Another  series  of  plants  developing  70.000  H.P.  is  con- 
templated for  Eastern  and  Central  Switzerland.  The  cost  of  elec- 
trification of  the  Erstfeld-Bellinzona  line  is  estimated  at  £1.600,000, 
and  the  cost  of  electrifying  the  entire  Federal  Railway  system  is 
estimated,  roughly,  at  £40,000,000. —  f'.S.  Commerce  Reports. 

Halifax. — Wages.  —  The  Corporation  has  agreed  to 
submit  to  arbitration  a  demand  by  the  employes  for  an  advance 
of  1 2s,  per  week  above  pre-war  wages.  The  Corporation  granted 
8s,  per  week,  which  the  men  do  not  consider  sufficient. 

Keighley. — Wages  Award. — The  award  of  the  arbitrator  ' 

in  the  tramway  workers'  ftpplication  for  higher  pay,  is  that  there 
be  no  alteration  in  the  minimum  rates,  but  that  males  of  21  and 
upwards  should  have  war  bonus  increased  from  5s,  to  (is,  per  week, 
and  those  under  21  shall  have  bonus  of  3s.  per  week.  Female 
employfe  of  1 8  years  and  upwards  are  to  have  3s.  6d.  bonus,  and 
those  under  that  age  2s.  These  rates  will  operate  as  from  the  first 
pay  day  after  .lune  30th. 

Leeds. — Women  Inspectors. — In  regard  to  the  pro- 
posed appointment  of  women  insjiectors,  the  Tramways  Committee, 
after  hearing  the  views  of  a  deputation  of  workers,  unanimously 
passed  the  following  resolution  for  submission  to  the  Tramway 
Workers'  Union: — 'That  the  Committee,  having  carefully  con- 
sidered the  matter,  resolve  that  the  Union  be  informed  that  there 
is  no  intention  that  the  females  to  be  appointed  shall  have  any 
control  over  the  motormen  ;  that  the  male  inspectors  shall  continue 
to  act  as  heretofore  ;  and  that  the  Committee,  being  quite  con- 
vinced of  the  necessity  of  'some  increase  of  inspection  and 
supervision,  both  in  the  interests  of  the  public  and  of  the  female 
employes,  do  not  consider  there  is  any  reason  to  vary  their  resolu- 
tion of  June  18th,"  This  means  that  the  Committee  will  proceed, 
subject  to  the  City  Council's  approval,  with  the  appointment  of  six 
female  inspectors,  who  will  be  selected  from  amongst  the  women 
who  were  the  first  conductresses.  Their  duties  will  he  confined  to 
the  inspection  of  tickets  and  supervision  of  the  conductors,  who  are 
almost  all  females. 
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Leicester. — Fare  Revision.— To  meet  an  anticipated 
increased  expenditure  of  £22,000  on  the  tramways  during-  the 
present  year  as  compared  with  191(1,  the  fares  are  to  be  revised 
and  all  free  passes  are  to  be  withdrawn,  except  to  blind  and 
crippled  persons  and  wounded  soldiers.  A  site  for  a  buildinjr 
for  convertintr  plant  has  been  purchased  on  the  north  side  of  East 
Park  Road,  for  .-£200.  The  estimated  cost  of  the  buildin?  is 
St  1. .580. 

London.  ^  1j. CO. — The  Iliffhways  DepavLinent  liiis 
settled  1)85  claims  agrainst  the  Council  in  respect  of  accidents 
arising-  in  connection  -with  the  -n'orking-  of  the  tramways,  at  a  cost 
of  about  .£0,79.5.  In  20  other  cases  actions  were  broug-ht  ajrainst 
the  Council  ;  in  12  of  these  a  verdict  ag^ainst  the  Council  was  ^iven, 
and  sums  amounting  to  £(jO;i  and  costs  had  to  be  paid  ;  six  actions 
resulted  in  the  Council's  favour,  and  two  were  withdrawn.  The 
Committee  has  approved  the  settlement  for  £4l)l  of  claims  made 
by  the  Council  in  respect  of  damage  to  tramways  property,  and  has 
also  received  £3.272  from  H.M.  Government  in  respect  of  the  repair 
of  damage  to  tramways  property. 

The  L.C.C.  Highways  Committee  recommends  that  its  chairman 
and  vice-chairman,  or  in  the  al)sence  of  either,  Mr.  W.  J.  Squires, 
attend  the  business  meeting  of  the  Municipal  Tramways  Associa- 
tion at  Blackpool  on  September  20th  and  21st,  which  will  replace 
the  usual  annual  conference. 

Wolverhampton. — Ykar's  Woukixr. — The  gross  profit . 

on  the  tramways  for  the  year  ending  March  31st,  1917,  was 
£26,180  ;  deducting  interest  and  repayment  of  loans,  the  net 
profit  was  .£12, ,541,  from  which  £B,580  is  to  be  appropriated  in 
aid  of  the  rates.  Owing  to  the  impossibility  of  obtaining  labour 
and  material,  a  good  deal  of  maintenance  and  repair  work  is  in 
arrear.  There  is  now  £10,()r)0  in  h.and  to  meet  the, cost  of  this 
suspended  work.  During  the  year  1,I()2,2IJ9  car-miles  were  worked 
and  14,913,789  passengers  carried,  as  ag-ainst  13,296,140  passengers 
in  1915-16.  The  sum  of  £56,645  stands  to  the  credit  of  the  reserve 
and  renewals  fund. 

York. — Year's   Working. — The  annual  report  of   the 

Corporation  tramways  for  the  year  ended  March  31st  last  shows 
total  receipts  amounting  to  £40,197  :  expenditure,  £30,938  ;  and  a 
gross  profit  of  £9,268.  After  providing  interest  on  capital  and 
contribution  to  sinking  fund,  ,.tc.,  there  was  a  deficit  on  the  year's 
working  of  £964,  as  compared  with  a  surplus  of  £1,792  for  1915-16. 
The  car-mileage  was  826,283  and  the  electric  'bus-mileage  76,993, 
while  the  car  receipts  were  10-9d,  and  the  bus  receipts  7"98d.  per 
mile  run. 


CONTRACTS  OPEN  and  CLOSED. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Argentina. — The   Municipal   Commissioners   of    Buenos 

Aires  have  received  an  application  for  a  concession  for  an  automatic 
telephone  service  in  the  city,  from  a  Mr.  Alex.  Schwimmer,  repre- 
senting three  strong  financial  houses,  whose  names  and  nationality 
are  being  kept  secret,  Mr,  Schwimmer  states  that  a  capital  of 
S25,000.000  m/n,  will  be  available  from  this  source  whenever  it  is 
required. 

A  similar,  but  independent,  application  has  been  presented  to 
the  Municipal  Commission  by  a  company  styled  "  La  Positiva. " — 
Herieir  of  the  Itiri-r  Piute. 

Brazil. — The  Government  proposes  to  erect  a  very 
powerful  wireless  station  near  the  mouth  of  the  Amazon.  It  will 
be  in  direct  communication  with  the  Sayville  station.  New  York. 

Round  the  World  in  I6|  Minutes.— The  Xf/r  Ymk  Times 

recently  dispatched  a  telegram  to  itself  round  the  world ;  the 
circuit.  28,613  miles  in  length,  was  traversed  in  16i  minutes,  the 
shortest  time  on  record  for  an  ordinary  message. 

Spain. — A  draft  scheme  ha.s  been  presented  hy  tiie 
Director-General  of  Communications  to  the  Government  of  a 
project  to  reform  the  national  telephone  system.  Premising  that 
Spain  possesses  only  one  telephone  for  every  571  of  her  town 
populations,  while  France  has  one  for  every  143.  England  one  for 
every  63,  Germany  one  for  every  13,  and  Denmark  one  for  every 
23  ;  and  that  Spain  has  one  rural  ofDoe  for  every  4."i,nOii  inhabi- 
tants, while  Germany  has  one  for  every  l,50ii,  Denmaik  one  for 
every  1.350,  France  one  for  every  2,321,  and  England  one  for  every 
3,440  inhabitants,  the  draft  scheme  proposes  to  establish  telephone 
offices  in  the  greater  numlter  of  town  and  rural  communities 
hitherto  unprovided  with  these  services,  which  now  only  exist  in 
108  of  the  principal  cities  and  towns.  To  carry  out  this  project,  it 
is  proposed  to  impose  on  the  provincial  Deputations  the  obligation 
to  contribute  up  to  20  per  cent,  of  the  cost  of  their  respective  net- 
works, and  call  into  being  a  National  Telephone  Instituticm  with 
power  to  raise  a  fund  of  60,000,000  pesetas,  the  estimated  amount 
which  the  40  provincial  networks  would  cost,  including  the  purcha,se 
of  existinp  private  rural  lines.  The  fund  created  would  be 
liquidated  by  the  receipts  from  the  telephone  service.  The  scheme 
has,  it  is  said,  been  well  received  in  Spain.— /«(/Mx/r;a  e  Inrencionen. 


OPEN. 

Australia. — Sydney. — August  22nd.  N.S.W.  Govern- 
ment Railways  and  Tramways.  Thirty-six  induction  motors 
(Specification  No.  488').  September  19th. — One  225-H.P.  synchro- 
nous motor  (Specification  No.  489).  Particulars  from  Electrical 
Engineer's  Office,  61,  Hunter  Street,  Sydney. 

Melbourne. — October  10th.  Department  of  the  Navy.   Pumping 
plant   and   equipment    for   the  Commonwealth   Naval   Dockyard, . 
Coclfatoo   Island,   Sydney.      Specifications   from   the    Director  of 
Navy  Contracts,  Melbourne. 

Blackburn. — August  4th.  Steam  coal  foi'  12  months 
for  the  Electricity  Department.  Mr.  P.  P.  Wheelwright,  Engineer 
and  Manager. 

Keighley. — August   3rd.      12,000  tons  best    slack    and 

small  slack  coal  for  Electricity  Department.  Six-monthly  and 
twelve-monthly  period.     Mr.  H.  Webber,  Boro'  Electrical  Engineer. 

London.  —  Bermondsey.  —  Sept.  7th.  B.C.  500-K\v. 
rotary  converter.     See  "  Oflicial  Notices  "  to-day. 

H.M.  Ofi-'ICE  01-'  Works. — August  7th.  Insulated  lamps  and 
lampholders.     See  "  Official  Notices  "  to-day. 

Warrington. — August  14th.     7,500  tons  of   slack  coal 

for  the  Electricity  and  Tramways  Committee  during  six  months 
from  .September  10th,  1917,  and  alternatively  for  part  or  whole  of 
15,000  tons  of  slack  during  12  months.  Mr.  F.  V.  L.  Mathias, 
Borough  Electrical  and  Tramways  Engineer,   Howley,  Warrington. 


CLOSED. 


Barrow. — T.C.     Electricity  Committee  : — 

Steam  and  feed  pipes. — Alton  &  Co.,  ^115. 

Ironwork  for  boiler  foundations. — Stirling  Boiler  Co.,  £242. 

Motor  for  chain-gi'ate  stoker  (exclusive  of  starting  gear), — Electromotors, 

Ltd.,  £59  18s. 
Sub-station  h.t.  switchgear.— British  Thomson-Houston  Co.,  £342. 
Boiler  and  economiser  foundations. — J.  Simmons,  £319. 
Brickwork  setting. — Bradley  &  Lonsdale,  £415. 
Sub-station  foundations. — J.  Simmons,  £57. 
L.T.  switchgear.— British  Thomson-Houston  Co.,  Ltd.,  £367.  . 
Renewal  of  contract  for  Featherstone  washed  peas  for  12  months  at  same 

price  as  last  contract. — O.  M.  Huartson. 

Bath. — T.C.     Stoker  and  fari  for  boiler  at  the  electricity 

works:  Underfeed  Stoker  Co.,  Ltd.,  £491. 

Derby. — T.C.     Accepted  tenders  : — 

Two  miles  of  overhead  wires  for  the  tramways.— B.I.  &  Helsby  Cables, 

Ltd.,  £290. 
Coal  for  the  electricity  works.— Mr.  D.  McCarthy. 

Gloucester. — The  Electricity  and  Lia:ht  Railway  Com- 
mittee has  accepted  the  tender  of  the  D.P.  Battery  Co.  for  a  new 
battery  at  the  electricity  works,  with  trlass  cells,  at  a  cost  of  £933, 
subject  to  a  satisfactory  price  being  obtained  for  the  old  lead  cells. 

Leicester. — T.C.     Accepted  tenders  : — 

Siemens  Bros.,  Ltd 1,000-kw.  rotary  converter,  £3,100  ;  switchgear,  £410. 

Glover  &  Co.,  Ltd.— Cables,  £3,425. 


Maintenance 


Leyton. — U.D.C.    Tudor  Accumulator  Co. 
of  accumulators  at  the  electricity  works. 

London. — L.C.C. — The  Highways  Committee  has  pur- 
chased 42,335  tons  of  coal  and  25  tons  of  coke  for  use  at  the 
Greenwich  «;enerating  station,  at  a  cost  of  about  £73,(100,  during 
the  quarter  ended  June  30th,  1917. 

Supply  of  tramway  fittings,  equipment,  &c.,  1917-18,  Accepte<l 
tenders  : — 

Class  T  14,  items  3  and  4.    Baking  and  air-drying  insulating  varnish.— 

Pinchin,  Johnson  &  Co.,  Ltd. 
Class  T  15,   items  I  and  2.     Finishing  insulating  varnish. — Jensen    and 

Nicholson,  Ltd. 
Transfer  of  two  rotary  converters  from  Greenwich  generating  station  to 

Woolwich.  £2r.5.— Dick.  Kerr  &  Co..  Ltd. 
100  driving-wheel  axle  forgings  for  tramcars,  £387  lOs.- W.  Beardraore 

and  Co.,  Ltd. 
Vuloanised-bitumen    cable,    £755,  —  Callender's    Cable    &.    Construction 
Co.,  Ltd. 

Stepney. — Electricity  Committee.     Accepted  tenders  : — 
1,200  tons  of  Coleorton  small  nuts.— J.  H.  Beattie  &  Co.,  27s.  fid.  per  ton. 
2,000  tons  of  New  Hucknall  Deep  l^-in.  slack.— A.  Blackman  &  Co.,  238.  2(1. 
per  ton. 

Manchester. — Electricity  Committee.    Accepted  tendei*s : 

High  and  low-pressure  steam  and  feed  pipework.— Stewart  &  Lloyds,  Ltd. 
Stores  for  12  months  : — 
Boiler  tubes.— British  Mannesmann  Tube  Co. 
Carbon  brushes.- Le  Carbono.  Ltd. ;  Morgan  Crucible  Co.,  Ltd. 
Dvnanio  brushes. — Johnson,  Clapbam  &  Morris,  Ltd. 
Electric  wires  and  cables.- Andrew  &  Co.;  B.I.  &  Helsby  Cables,  Ltd.; 

St.  Helens  Cable  A  Rubber  Co..  f^td.  ;  C.  Macintosh  &  Co.,  Ltd. 
Special  turbine  oil. — C.  C.  Wakefield  &  Co.  isix  nionthsl. 
Air-cooled  transformers.— British  Klectric  Transformer  Co.,  Ltd. 
Stoker  links.- Babcock  &  Wilcox,  Ltd.  (three  months). 


Salford. — T.C.     Accepted  tenders  :— 


Mann's  Patent  Steam  Cart  &.  Wagon  Co.,  Ltd.— Five-ton  steam  tipping 
wagon  for  the  Electricity  Department^  £dCO. 

Doulton  &  Co.,  Ltd.— Stoneware  conduits,  schedule  of  .prices  approxi- 
mately £9** 
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Ill 


Walthamstow.— I'.l'.t'.     Accepted  tenders:— 

Foster  Constnictioii  Co.,  Ltd.— Extension  to  boiler  house  at  the  generating 

station,  £775. 
KlejiiiiiK,    Biikbv    S    Ooodall.— Ijine    material    tor    tramways    overhead 

eiiuipnient. 
Fivdi-rick  Sinitli  &  Co.— Trolley  wire  for  aanif. 
London    A   Laneashire    Fire  vt  General    Ansvn-anee    .Assoehltlon,    Ltd.— 

InHuranee  of  the  Hrst  Brush  Ljungatrom  set  at  an  annual  lueuiium  of 
— .-  A'tiO,  lens  15  per  cent.,  to  rover  breakdowns  to  tile  extent  of  i,'l,2A0. 

l^    W.  T.  Henley'* TelfKraph  Works  Co.,  Ltd.— Cables. 
HrJtish  Thonisonllouston  Co.,  Ltd — SwitcliKear. 
British  l'',IoctricaI  Transformer  Co.— Transformer. 

Watcrford. — Corporation.   Recoininended  tender  :  Messrs. 

atintf  \  Gaule,  installation  of  an  electrical  system  in  the  fire 
|tion. 
■  Wolverhampton.— T.C.     Accepted  tenders : — 

Drake's,  Ltd.  -Duplicate  drag  link  conveyor  at  the  electricity  works,  £X)0. 
Staveley  Coal  &  Iron  Co.,  Ltd.— Cast-iron  pipes,  i;7.')0. 
Brush  F.lcctrical  Kngineering  Co. -Two  30I)-kw.  transformers,  f3.S8  each. 
Lea   Recorder  Co. — Two    recorders    for  measuring    steam    consumption, 
i'H.">  10s.  each. 


NOTES. 
i     National    Insurance    Acts.— The   Umpire  has  decided 

that  contributions  are  payable  in  respect  of  ;- 

2,.'i:'iS  X.  Gatemen  eraployetl  in  connection  with  insured  triules, 
anil  en'iasred  wholly  or  mainly  by  way  of  manual  labour — r.i/.,  in 
such  work  as  opening  and  shutting  gates,  takinfr  in  and  handing 
out  checks,  operating  a  weighing  machine,  keepipg  the  yard  tidy, 
carrying  messages. 

This  decision  modifies  decision  B.  50  {Board  of  Trade  Journal  of 
'  June  (!th,  1912),  and  subsequent  decisions  relating  to  gatemen  in  so 
far  as  they  may  conflict. 

In  pursuance  of  the  Unemployment  Insurance  (Umpire)  Regu- 
liitions,  1912.  notice  of  an  application  has  been  given  for  decision 
as  to  whether  contributions  are  p.ayable  or  not  for  the 
following  : — 

499  X.  Workmen  described  as  valveraen,  hydraulic  main  men, 
tar  main  men,  tar  pit  men,  employed  In  connection  with  coke 
ovens. 

Any  representation  may  be  made  to  the  Registrar,  Office  of  the 
Umpire,  47.  Victoria  Street,  London,  S,W.,  1,  on  or  before 
August  9th.     A  decision  will  be  given  on  or  after  August  13th. 

Russian  Electricity  Prices  :  Application  for  Increase. — 

The  Russian  League  of  IJlectric  Stations  for  Public  Use  has  applied 
to  the  Ministry  of  Trade  and  Industry  with  a  request  respecting  an 
increase  in  the  price  of  electricity.  The  League  explains  that  the 
present  valuation  of  electricity  will  lead  to  the  stoppage  of  electric 
concerns,  which  would',  of  course,  reflect  disastrously  on  the  supply 
of  power  to  industries  working  for  the  national  defence,  and  intro- 
duce considerable  disorganisation  into  the  life  of  many  towns. 
The  only  issue  from  such  a  position  appears  to  be  the  granting  of 
a  legal  order  increasing  the  tariffs  for  electrical  energy.  At  the 
same  time,  the  League  proposes  a  strict  limitation  of  the  profits  of 
electrical  concerns  on  the  following  basis  : — The  net  profit  of 
private  electrical  concerns  for  public  use  to  be  limited  to  8  per 
cent.  Half  of  the  profits  over  .S  to  10  per  cent,  to  be  made  over  to 
district  institutions,  and  all  profits  over  10  per  cent,  to  go  to  the 
Treasury.  The  increases  in  the  tariff  proposed  by  the  League  are 
as  follows  : — Tariffs  of  5  copecks  and  under  inclusive,  to  200  per 
cent. ;  over  o  c.  and  up  to  10  c,  150  per  cent.  ;  from  10  c.  to  15  c, 
125  per  cent.  ;  from  15  c.  to  20  c,  100  per  cent.  ;  from  20  c.  to  30  c, 
75  per  cent. ;  and  over  30  c,  50  per  cent.  At  the  same  time,  how- 
ever, the  tariffs  shall  in  no  case  exceed  60  copecks  per  KW.-hour 
(1  copeck  =  id.).  In  view  of  the  importance  of  the  request,  as  it 
affects  the  interests  of  the  whole  population,  a  special  conference 
has  been  called  of  the  Electrical  Current  Committee  to  consider  the 
question. 

Tiie  L.C.C.  and  Munitions. — -Reports  recently  presented 
to  the  Education  Committee  of  the  Council  give  a  short  statement 
of  the  work  accomplished  during  the  past  two  years.  Very  soon 
after  the  formation  of  the  Ministry  of  Munitions,  efforts  were 
made  to  utilise  the  educational  resources  of  the  London  Technical 
Institutes  to  the  fullest  extent  on  munitions.  As  the  demand  tor 
training  students  did  not  tax  the  whole  energies  of  the  Council's 
organisation,  it  was  decided  to  detail  skilled  staff  from  other 
branches  of  the  service  into  certain  institutions  which  could  take 
up  the  manufacture  of  gauges,  this  line  being  urgently  called  for 
at  the  time  by  the  Ministry  of  Munitions,  and  it  has  been  possible 
to  develop  this  work  to  a  remarkable  degree  by  the  utilisation  of  these 
skilled  workers,  with  comparatively  little  interference  with  the 
normal  activities  in  technical  education.  With  the  special  object  of 
avoiding  interference  with  ordinary  educational  work,  the  training 
centres  for  munitions  students  were  placed  at  Brixton  and  Shore- 
ditch,  where  engineering  instruction  is  not  ordinarily  given,  and 
these  centres  were  equipped  with  machines  drawn  from  handicraft 
centres,  and  with  more  modern  tools  supplied  by  the  Ministry  of 
Munitions. 

During  the  pa-st  eight  months  efforts  have  been  concentrated  on 
obtaining  the  most  suitable  and  up-to-date  machinery,  and,  as  a 
result,  the  equipment  of  the  centres  has  been  brought  up  to  a 
really  high  level.  An  effort  has  been  made  to  secure  such  equip- 
ment as  will  not  only  meet  the  immediate  urgent  demand  for  the 
output  of  munitions,  but  will  be  of  real  value  afterwards  in 
technical  training.     It  is  now  very  clear  that  much  more  attention 


must  be  devoted  after  the  war  to  instruction  in  workshop  processes 
and  production,  and  skilled  staff  suitably  qualifieil  will  be  necessary 
for  this  purpose.  Fortunately,  the  line  of  work  which  has  been 
successfully  developed  -gauge-making,  ,^c.  -has  placed  not  only 
an  luii'iiuatc,  but  a  more  than  adequate,  staff  within  reach  in  the 
Council's  .service  to  enable  each  centre  marked  out  for  engineering 
training  to  be  maile  a  focus  of  wlucational  activity  fur  beyond  any- 
thing previously  possible. 

The  value  of  tin;  machines  and  equipment  provided  is  ajiproxi- 
mati-ly  £7,(100.  It  is  ilairacd  that,  jointly,  the  manufacturing 
centres  are  comparabI(!  in  machine  tool  cquipmelit  with  any 
technical  college  in  the  kingdom,  so  that,  given  iide<iuate  starting, 
very  great  progress  in  nuichine  shop  training  will  be  possible. 

The  total  staff  now  engaged  in  these  shops  on  the  nutnufocture 
of  munitions  is  205.  The  output  of  gauges  during  the  first  year's 
work  was  l.H,091  ;  during  the  second  year's  work,  up  to  .June  iioth, 
1917,  the  output  was  30,4 ()9  ;  a  total  of  4.S, 500  in  two  years.  In 
addition,  a  quantity  of  work  of  less  importance  has  been  under- 
taken. The  staff,  as  a  whole,  have  been  working  from  Ii4  to  7  I 
hours  i)er  week  for  the  past  year,  and  the  work  done  reflects  the 
highest  credit  on  those  who  have  participated. 

During  the  two  years  ended  .June  30th,  1917,  .H,0.^9  students  have 
]>vMn  under  training  as  munition  workers  in  the  various  ctmtres,  of 
whom  li,oSS  have  l)een  certificated  on  .satisfactorily  completing 
their  training  ;  5,751  of  these  are  known  to  have  obtained  employ- 
ment on  work  of  national  imi)ortance.  The  total  staff  engaged  on 
training  numbers  95. 

Legal. — In  the  City  of  London  Conrt,  on  .Inly  ;-!lst,  liefore 
His  Honour  Judge  Rentoul.  K.C.,  an  action  was  brought  by  Mrs. 
Annie  Jeft'ery,  of  Henley,  to  recover  .£1  10s,  against  Messrs,  William 
Lund  &  Sons,  jewellers,  5ti,  Cornhill,  E.C.,  for  damage  caused  to  a 
raus(iuash  seal  coat  through  the  defendants'  electric  heater  not 
being  sufficiently  guarded.  Plaintiff  said  that  she  went  to  the 
defendants'  shop  to  buy  a  tortoise-shell  bag  frame,  and  was  tusked 
to  look  at  one  in  the  window.  While  she  was  doing  that,  her  coat 
was  burned  by  the  electric  heater,  which  was  on  the  floor  under- 
neath the  window.  The  burned  piece  of  fur  had  been  replaced  at 
an  expense  of  30s.  She  bought  the  coat  for  £35,  and  while  there 
had  been  a  great  difficulty  in  matching  the  fur,  a  casual  ob-server 
would  not  detect  the  repair.  Defendants  said  that  the  plaintiff's 
statement  was  quite  accurate.  She  must  have  been  short-sighted, 
and  tip-toed  to  look  into  the  window.  Before  he  could  say, 
"  Don't  go  too  near  the  radiator, "  she  burnt  her  coat.  Of  course, 
they  were  sorry,  but  they  could  not  accept  the  onus  for  the  damage 
done.  The  radiator  was  wired  in  a  proper  manner.  Judge  Rentoul, 
K.C.,  was  afraid  it  was  not,  or  the  plaintiff's  coat  would  not  have 
been  burned.  As  the  defendants  invited,  people  to  go  into  their  shop 
to  buy  goods,  they,  must  keep  it  in  a  safe  condition,  so  that 
there  would  not  be  anything  in  the  nature  of  what  lawyers  called 
a  trap.  There  must  not  be  anything  that  would  burn  a  lady 
customer's  coat.  If  the  plaintiff  was  short-sighted — and  she  said  she 
was  not — it  made  no  difference.  It  might  be  that  the  electricians 
were  in  fault  in  not  better  guarding  the  heater.  Plaintiff's  demand 
was  very  modest.  If  electric  heaters  were  put  into  business 
premises,  the  owners  did  so  at  their  own  peril.  The  customers 
must  be  kept  safe.     Judgment  for  the  plaintiff. 

Electricity  on  Board  Ship.— In  a  report  on  marine 
hygiene,  the  Assistant  Medical  Officer  of  Health  for  Liverpool 
insists  upon  the  general  introduction  of  lighting  and  ventilating 
by  means  of  electricity,  points  that  can  now  be  dealt  with  by  the 
standardisation  of  construction.  Incidentally,  he  mentions  that 
on  very  large  liners  one  method  which  has  had  good  results,  and 
allows  of  several  changes  of  air  per  hour  in  the  cabins,  consists  in 
using  four  large  fans,  5  ft.  in  diameter,  driven  by  electric  motors. 
These  drive  the  fresh  air  from  the  upper  deck  into  shafts  suitably 
distributed.  The  air  is  sufficiently  heated  on  entering,  by  means  of 
steam  coils,  to  allow  the  temperature  of  00°  F.  to  be  maintained  in 
the  terminal  distributing  shafts.  He  proceeds  to  suggest  that  the 
exhaust  fans  for  extracting  the  vitiated  air  from  the  cabins  should 
be  of  smaller  capacity  than  the  blowing  fans,  to  enable  a  slight 
internal  pressure  to  be  always  maintained.  It  is,  he  says,  very 
desirable  that  the  lighting  of  living  quarters  should  be  more  care- 
fully arranged,  and  electric  lighting  has  made  a  great  improvement 
in  the  larger  vessels, 

Tiie  Supply  of  Platinum.— In  191C  the  crude  platinum 
mined  in  Colombia,  estimated  at  25,000  oz„  was  refined  in  the 
United  States,  and  reports  received  from  U,S.  refiners  show 
that  28,088  oz.  of  metals  of  the  platinum  group  was  recovered  by 
them  from  all  sources,  foreign  and  domestic,  of  which  24,518  oz. 
was  platinum  (1  oz.  troy  =  31 '1  gm.). 

It  is  known  that  the  Colombian  deposits  will  be  more  extensively 
developed  during  1917  than  ever  before,  and  it  is  estimated  that  at 
least  30.000  oz.  of  crude  platinum,  containing  85  per  cent,  metal, 
will  be  derived  from  that  source.  It  is  hoped  that  in  1917  deposits 
in  the  United  States  will  yield  more  platinum  than  heretofore, 
that  platinum  derived  from  all  sources  other  than  foreign  crude 
will  exceed  7.000  oz.,  and  that  the  production  of  crude  platinum 
will  be  at  least  10  per  cent,  greater  than  in  191G. 

The  Russian  situation  is  very  difficult,  but  it  is  known  that  there 
are  considerable  stocks  of  crude  platinum  held  in  Russia  which  are 
available  to  the  Allied  Governments.  It  is  believed  that  the  pro- 
duction from  Russia  in  11117  will  be  considerably  increased,  perhaps 
equalling  the  1915  output  (124.000  troy  oz.). 

The  available  supply  of  platinum  in  the  United  States  appears  to 
be  adequate  to  meet  immediate  needs. — Metallurgical  and  Chemical 
Engineerinij. 
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Electrolytic  iZinc. — A  painplilct  puhlislu'd  by  the  United 

State  Geological  Survey,  relating  to  tlie  output  of  zinc  in  the 
United  States  during  ISIKi,  contains  a  paragraph  on  the  production 
of  electrolytic  /.inc.  The  total  capacity  at  the  end  of  l!)llj  was  not 
as  great  as  the  original  estimate  of  the  Survey,  and  instead  of 
t>0,000  tons,  the  actual  rate  of  output  was  40,(100  tons  per  year. 
This  fact  was  due  to  the  delay  in  completing  several  plants.  It  is 
.stated  that  when  the  plants  now  under  construction  are  at  work, 
the  yearly  capacity  will  be  .S5,000  tons.  The  actual  output  of 
electrolytic  zinc  during  IUKi  was  12,in(i  .short  tons,  of  which  1,800 
tons  was  produced  by  refining  prime  western  spelter,  887  tons  was 
refined  from  scrap  and  dross,  and  1 0,22!)  tons  was  produced  direct 
from  ores  by  leaching  and  electro-deposition.  The  total  production 
of  zinc  in  the  United  States  during  191(i  was  (!67,4.5G  short  tons. 
A  table  gives  particulars  of  1 1  electrolytic  zinc  plants  in  the  United 
States.  In  writing  of  electrolytic  zinc  in  North  America,  it  is 
desirable  to  mention  also  that  one  of  the  most  important  plants  is 
at  Trail,  British  Columbia. — Mining  Magazine. 

The  Engineers'  Ballot  on   Dilution. — It  will  hardly  bu 

possible  for  the  Ministry  of  Munitions  to  proceed  with  their 
scheme  for  enforcing  dilution  on  private  work  in  face  of  the  engi- 
neers" ballot,  which  gave  4.^,000  votes  against  and  only  8,000  for 
it  on  a  voting  membership  of  about  200,000.  It  may  be  expected 
that  the  Government  will  drop  this  feature  of  the  Munitions 
Amendment  Bill,  and  concentrate  on  carrying  out  dilution  on 
private  work,  wherever  possible,  by  agreement.  The  remaining 
provisions  of  the  Bill,  many  of  which  anticipated  specific  recom- 
mendations by  the  Industrial  Unrest  Commissioners,  will  probably 
be  passed  into  law  without  further  delay. —  Times. 

U.D.  Councils'  Association    and    Electricity  Supply. — 

At  the  quarterly  meeting  of  the  Executive  of  the  Urban  District 
Councils'  Association,  consideration  was  given  to  the  evidence  to 
be  submitted  to  the  Electric  Power  Supply  Committee,  and  the 
following  resolution  was  passed  : — 

That  a  Snb-Committee  be  appointed  to  consider  the  evidence  to 
be  furnished  on  behalf  of  the  Association,  it  being  the  view  of  the 
Executive  Council  (1)  that  the  future  electricity  supply  of  the 
country  must  be  looked  at  from  a  national  and  not  from  a 
parochial  point  of  view,  the  first  consideration  being  a  supply  of 
cheap  electricity  :  (2)  that  it  is  essential  that  any  scheme  for  the 
construction  of  large  stations  should  secure  a  satisfactory  supply 
of  energy  in  bulk  on  fair  terms  to  any  local  authority  authorised  to 
supply  and  desiring  the  same  :  (8)  that  the  profit  of  any  bulk 
supply  undertaking  ought  to  enure  for  the  benefit  of  the  com- 
munity :  and  (.4)  that  if  any  existing  undertakings  are  taken  over 
they  should  be  acquired  on  equitable  terms. 

Volunteer  Notes. — County  of  London  Volunteer 
Engineers  (Field  Companies). — Headquarters,  Balderton  Street, 
Oxford  Street,  W. 

Orders  Tor  the  week,  by  Lieut. -Colonel  C.  B.  Clay,  V.D.,  commanding  :— 

Saturday,  Augitut  4/h,  to  Sunday.  Augwit  12th. — Canip  at  Eshev.  During  this 
period  the  Headquarters  at  Balderton  Street  will  be  closed,  and  will  be 
removed  to  the  Headquarters  at  the  Camp,  Claremont  Park,  Esher. 

Mimketry. — The  range  at  Belvedere  Road  will  be  open  on  Tuesday,  Wed- 
nesday and  Thursday,  August  7th,  Hth  and  9th,  respectively,  from  .^.SO  to  7.0. 

Armlets. — The  new  issue  armlets  can  now  be  obtained  at  Headquarters,  and 
every  enrolled  man  must  ohtain  one  without  delay,  and  all  old  (red)  ai-mlets 
must  be  returned  to  the  Orderly  Room. 

(By  order)  Macleod  Yearsley,  Company  Commander  and  Adjutant. 

B.  of  T.  Committee  on  Electricity  Supply. — Tlie  General 

Purjioses  Committee  of  the  L.C.C.  has  recommended  that  Standing 
Order  No.  1 7  7  be  suspended  .so  far  as  njay  be  necessary  to  enable 
the  confidential  report  of  .Tuly  14th.  1!I14,  by  the  Comptroller  of 
the  Council,  the  chief  engineer,  and  Mr.  C.  H.  Merz,  on  the  question 
of  London  electricity  supply,  to  be  submitted  in  evidence  before 
the  Electric  Power  Supply  Committee  of  the  Board  of  Trade. 

Zirconia  as   a  Refractory  Material. — The  TramarllonK 

of  the  Ceramic  Society,  says -\a/ «;■(■.  contain  an  interesting  article 
by  Mr.  .1.  A.  Audley  on  this  subject.  The  melting  point  of  raw 
zirconia  is  in  the  neighb<.)urhood  of  2,000°  C,  that  of  the  purified 
material  being  considerably  higher.  Jt  can  be  both  melted  and 
volatilised  in  the  electric  furnace.  It  is  a  "  neutral  "  substance  of 
the  same  type  as  alumina,  and  is  said  to  have  a  high  resistance 
to  the  fluxing  action  of  both  acid  and  basic  slags.  Its  heat  con- 
ductivity is  remarkably  low,  and  its  coefficient  of  expansion  on 
heating  is  nearly  as  low  as  that  of  t|uartz  glass,  both  of  which  are 
verj'  valuable  properties.  It  resists  the  action  of  fused  cyanides 
and  alkalis.  _ 

As  a  lining  for  electric  arc  furnaces  the  natural  product  is  good 
enough,  its  high  melting  point,  low  thermal  conductivity,  and 
small  coefficient  of  expansion  making  it  particularly  suitable 
for  this  purpose.  Now  that  it  is  obtainable  at  comparatively 
reasonable  prices,  it  can  be  used  for  the  manufacture  of  refractory 
bricks. 

Educational. — City  and  Guilds  qf  London  Ixstititk. 

— The  Department  of  Technology  has  issued  the  programme  for 
lit] 7-1 8,  containing  the  regulations  for  the  conduct  of  cla-sses  and 
examinations  of  candidates  in  technological  subjects,  &c.  It  is 
announced  that  in  the  event  of  the  continuance  of  war,  it  will 
not  Vje  possible  to  hold  the  examinations  in  Grade  I  and  Final  in 
Electrical  Installation  Work  in  I  ill  8,  and  modfications  may  become 
necessary  in  other  respects. 

Appointment  Vacant.  —  Assistant  con.strnctioniil  engi- 
neer for  the  Birmingham  Electric  Supply  Di'partment.  See  our 
advertising  pages  to-day. 


Bequest  for  Research. — The  late  Sir  Charles  Holcroft, 

Bart.,  ironmaster  and  colliery  proprietor,  bequeathed  to  Birmingham 
University  .4;  .1,000  to  establish  a  "  Charles  Holcroft  Research  Fund," 
the  income  to  be  applied  to  promote  and  encourage  research  work 
in  Chemistry,  Physics,  Engineering,  Mining,  Metallurgy,  &c. 

Fatality. — The  Times  states  that  while  aliasing  a  crab  on 
Southend  Pier,  on  Tuesday,  a  boy,  aged  II,  stepped  on  the  live  raiffl 
of  the  electric  tramway,  and  was  killed. 

Electrical  Import  Restrictions. — Tlie  ImporD  Restric- 
tions Department  of  the  Board  of  Trade  have  under  consideration, 
in  consultation  with  the  London  Chamber  of  Commerce,  Oxford 
Court,  Cannon  Street,  London,  E.C.  4,  the  granting  of  a  concession 
allowing  the  restricted  importation  of  the  following  goods  : — 
(«")  Electric  dry  cells ;  (Ji)  arc  lamp  carbons  ;  (r)  searchlight 
carbons  ;  ((/)  battery  carbons.  Firms  who  were  importing  these 
goods  last  year  should  communicate  with  the  London  Chamber  of 
Commerce,  asking  for  particulars  as  to  the  steps  which  should  be 
taken  to  obtain  licences. 

The  Ministry  of  Munitions  and  Gas. — In  view  of  the 

paramount  importance  of  meeting  the  increasing  need  for  by- 
products obtained  from  the  carbonisation  of  coal  at  gasworks,  the 
Minister  of  Munitions  wishes  to  impress  upon  those  possessing  gas- 
burning  appliances  the  desirability  of  using  gas  in  preference  to 
any  other  means  of  obtaining  light,  heat,  or  power.  At  present  an 
increased  supply  of  gas  can  be  provided  without  difficulty,  inas- 
much as  during  the  sumtner  months  gas  undertakings  generally 
are  in  a  position  to  manufacture  in  excess  of  the  ordinary  rwiuire- 
ments  of  consumers. — Dailji  Teleijmph. 

-  It  will  be  observed  that  this  instruction  is  addressed  si?ecifically 
to  "  those  possessing  gas-burning  appliances." 

Electricity  from  Irish  Peat. — It  is  announced  that  Mr. 

Keating,  M.P.,  secretary  of  the  Industries  Committee  of  the  Irish 
Parliamentary  Party,  has  received  an  assurance  from  the  Prime 
Minister  that  the  representation  as  to  adding  to  the  Irish  Com- 
mittee on  Peat  a  member  with  electrical  experience  will  receive 
attention.  The  name  suggested  is  that  of  Dr.  J.  F.  Crowley,  the 
Irish  representative  on  the  Board  'of  Trade  Committee  which  is 
investigating  the  sources  of  electrical  power  in  the  United  Kingdom. 
It  is  claimed  for  him  that  he  is  possibly  the  only  Irishman  who  has 
had  extended  practical  experience  of  research  on  a  large  scale  in 
relation  to  electrical  engineering.  An  experiment  in  the  production 
of  electricity  from  peat  is  now  being  made,  and  it  is  held  by  expert 
authorities  that  in  that  direction  mainly  lies  the  best  and  most 
serviceable  use  of  the  vast  reserve  of  peat  stored  in  the  Irish  bogs. 


OUR    PERSONAL    COLUMN. 

The  l')ditttrs  inrile  electrical  engiiieei:i,  whether  connected  with  the 
tfclniii'al  lie  tlie  rinniiiereial  si/le  of  the  profexsion  and.  iiidiiitry, 
aUo  electric  trunnciig  anil  railiriiij  iijficiiil.i,  to  hecji  renders  of  the 
Electrical  Review  po.ited  a.s  to  their  morements. 


Central  Station  and  Tramway  Officials.— Hull  Corpoiatiou 
tramways  iiiiinager  reports  that  Mr.  -T.  Clappison,  a  meinber 
of  the  staff,  has  effected  an  improvement  in  the  soldering 
irons  used  by  the  department.  On  the  manager's  recomniend^- 
tion,  the  Corporation  has  granted  him  an  award  of  two 
guineas. 

At  the  meeting  of  the  Heston  and  Isleworth  U.D.C,  the 
Electricity  Committee  reported  that  the  exemption  of  Mr.  p. 
Rycroft,  the  electrical  engineer,  had  been  withdrawn  by  the 
Military.  It  was  granted  him  as  a  whole-time  official,  but 
for  two  months  he  had  been  engaged  partly  in  the  Controller 
(if  Minos  Dep.Ti'tment,  and  on  that  ground  the  certificate  liA() 
lieen  withdrawn.  He  could,  however,  the  Munition  Area 
Dilution  Officer  stated,  obtain  a  protection  card,  Army  Fonn 
\V  i,iH)h,  and  the  Committee  recommended  that  this  be 
done.  A  number  of  members  objected  to  the  recommenda- 
tion. If  the  engineer  was  not  necessary  as  a  whole-time 
official  he  ought  to  be  in  the  Army,  being  in  Class  A.  Mr. 
Hales  .said  that  Mr.  Rycroft  early  in  the  war  declared  liis 
willingne.ss  to  enlist.  Let  him  do  so  now.  Mr.  Lobjoit  said 
they  had  nothing  to  do  with  Mr.  Rycroft's  wi.shcs.  They  had 
only  to  consider  him  as  the  responsible  head  of  a  valuoble 
undertaking,  where  neilrly  all  the  rest  of  the  staff  hud 
joined  up.  If  a  breakdown  occuned  there  was  no  one  who 
could  set  things  right.  Although  with  the  Controller  of 
Mines  daily,  the  engineer  could  be  got  at  at  any  moment, 
and  the  arrangement  was  that  he  was  to  be  spared  if  abso- 
lutely  required.  The  Committee's  recommendation  was 
agreed  to. 

Brighton  Tramways  Committee  has  increased  the  salary  of 
Mr.  Marsh,  engineer  and  manager,  from  f 4(Hl  to  .f.500  a  year, 
subject  to  tlie  condition  that  the  amount  of  the  increase  shall, 
during  the  time  that  he  is  acting  as  an  Assistant  Director  of 
Shipyard  Lnbour.  he  reduced  by  an  amount  equivalent  to 
the  pecuniary  benefit  derived  by  him  from  the  allowance  for 
expenses  to  be  made  to  hira  by  the  Government. 

'Hie  Bolton  Electricity  Committee  has  received  the  resigna- 
tion of  Mr.  RonriiT  Baker,  superintendent  of  tlir  fittings  de- 
partment, and  passed  a  resolution  oxpre.s.sing  high  apprecia- 
tion of  his  services,  and  regretting  that,  owing  to  ill-health, 
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ho  deemed  it  necessary  to  retire.  Mr.  Baker  is  to  continue 
in  a  consultative  capacity  at  a  salary  of  £6'2  10s. 

Mr.  l\  Fkrkncii,  deputy  borough  oloctricul  rntjinoor  of 
Bridlinstdii,  has  liooii  appointed  0.0.  of  Vol.  R.H.  (Signal) 
Section  at  Bridlington. 

The  Derby  Electricity  Committee  has  appointed  Mr.  (1.  H. 
IvAKi;  I'iiief  a.«sistant  eiiginivr,  at  £250  pt'r  annum. 

The  Highways  Conunitti'e  of  the  li.C.C  reports  that,  in 
(iimiection  with  tlie  reorganisation  of  the  Council's  tramways 
department,  applications  were  invited  for  the  positions  of 
rolling  stock  engineer  an<l  permanent  way  engineer  at  .salaries 
of  £1,000.  rising  to  £\M\  and  ,t'80O,  rising  to  £I,(I(K)  resp<>c- 
fively,  no  limit  of  age  being  prescribed.  In  response  to  the 
invitations,  3i  applications  were  received  for  tho  position  of 
rolling  stock  engiiuvr.  and  30  for  the  other  appointment. 
After  examining  the  applications,  &c..  the  Committee  does 
not  feel  justified  in  recommending  the  appointment  of  any 
candidate  to  the  positions  as  advertised,  and  under  the  cir- 
I    GUmstances  recommends:  — 

Th;U    Mr.    \V.     E.     Ikkland,    rolling    stm-k    superintcmlnu    in    tli.:    tr.-iniwiiys 

■  (KT>nrtnii'n(,  .ict  temporarily  .is  rolling  stiKli  engineer,  and  that  while  so 
ftieting  he  be  gr.-jnte<l,  in  .-iddition  to  his  salary  (£525  a  year),  a  speci.il 
.TJIowanee  of  £225  a  year;  that  Mr.  H.  S.  May,  assistant  rolling  stoek 
superintendent  in  the  tramways  department,  discharge  tcmporaril)'  the  duliis 
of  rolling  stoek  superintendent  in  the  rolling  stock  branch  as  reorganised, 
.inil  that  while  discharging  these  duties  he  be  granted,  in  addition  to  his  salary 
(£aS5  a  year),  a  special  allowance  o(  £75  a  year;  that  Mr.  G.  VV.  Knight, 
superintendent  of  the  central  car  dep6t,  occupy  temporarily  the  position 
simll.'irly    designated    in    the    rolling    stock    branch    as    reorganised,    and    tliat 

^  While  occupying  this  position  he  be  granted,  in  adilition  to  his  salary  (£300 
a  year),  a  special  allowance  of  £100  a  year;  that  Mr.  J.  B.  Welxing,  perma- 
nent wa>  engineer  in  the  tramways  department,  occupy  temporarily  the  posi- 
lion  of  head  of  the  permanent  way  branch  as  reorganised,  and  that  while 
occupying  this  position  he  be  granted,  in  addition  to  his  sal.nry  (£(iOO  a 
year),  a  spt^i.il  allowance   of   £laO   a   >ear:    that  Mr.    J.    R.    WtCN.u..   technical 

I  assistant  in  the  tramways  department,  act  temporarily  as  a  technical  assistant 
to    the   permanent    way   engineer,    and    that    while   so    .icling    Mr.    Wignal    be 

I  *  gr.-»ntcd.  in  addition  to  his  salary  (£340  a  year),  a  spei-i.-il  allowance  of  £100 
a  year;  and  that,  until  further  order.  Mr.  W.  P.  Farouharson.  general 
assistant,  do  act   in  the  position  of  chief  clerk  in  the   tramways   department. 

General. — Mr.  A.  P.  Trotter,  Electrical  Adviser  to  the 
Board  of  Trade,  after  '2!  years'  Government  service,  is  return- 
ing to  professional  practice  as  a  consulting  engineer.  He  is 
entering  into  partnership,  as  from  October  let  next,  with 
Messrs.  Handcoek  &  Dykes,  under  the  style  of  Handcock, 
Dykes  ct  Ti-ott<?r.  The  offices  of  the  firm  will  be  at  11,  Vic- 
toria Street,  London,  S.W.I.  For  the  next  six  weeks  Mr. 
Trotter's  address  will  be  "  Ooates  Fann,  Fittleworth,  Sussex." 
Mr.  Trotter,  who  is  a  member  of  the  three  leading  engineer- 
ing institutions,  and  president  of  the  Illuminating  Engineer- 
ing S(3ciety,  as  well  as  vice-chairman  of  the  National  Illumi- 
nation Committee  of  Great  Britain,  and  chairman  of  the 
Joint  Committee  on  Illuminating  Engineering  of  the  Depart- 
ment of  Scientific  and  Industrial  Eesearch,  was  electrical 
engineer  to  the  Government  of  Cape  Colony  from  1896  to 
-1899,  when  he  became  Electrical  Adviser  to  the -Board  of 
Trade.  His  hfelong  devotion  to  the  study  of  illumination 
problems  has  placed  him  in  the  front  rank  of  authorities  on 
that  subject;  he  was  the  originator  of  the  dioptric  type  of 
glass  shade,  which  at  the  time,  unfortunately,  could  not  be 
commercially  manufactured,  but  now.  in  modified  forms,  is 
a  very  popular  and  highly  efficient  device,  and,  besides  in- 
venting various  photometers  and  other  scientific  apparatus, 
he  has  made  valuable  contributions  to  ..the  literature  of 
light.  .A.S  custodian  of  the  Board  of  Trade  electrical  standards, 
Mr.  Trotter  was  justly  proud  of  their  well-known  precision, 
and  the  work  done  in  the  meter-testing  department  under 
his  supervision  was  of  the  highest  order.  He  was  also  respon- 
sible for  the  Electricity  Supply  Regulations  of  the  Board  of 
Trad6,  and  in  that  capacity  bore  the  brunt  of  the  criticism 
which  Government  regulations  invariably  provoke.  He  did 
his  utmost  to  smooth  the  wcy  of  applicants  for  leave  to  erect 
overhead  mains,  and  himself  developed  the  theory  and  effected 
Valuable  improvements  in  design.  Few  men  in  the  electrical 
world  possess  a  more  genial  personality  or  are  more  deservedly 
pi>pular  in  the  profession  than  Mr.  Trottei-.  and  his  many 
friends  will  heartily  join  with  us  in  wishing  him  every 
success  in  his  new  sphere  of  labour. 

The  marriage  took  place  at  ^lackburn,  last  week,  of  Mr. 
.I.AS.  Heys,  electrical  engineer,  of  Invergorden,  where  he  is 
engaged  with  the  .Admiralty,  and  Miss  Lizzie  Bedford,  of 
Blackburn. 

Roll  of   Honour. — Captain  0.  Cecil  Ellison,  West  York- 
shire Regiment,  eldest  son  of   Mr.   C.  H.  EUison,    telegraph 
superintendent  of  the  N.E.  Railway,  was  admitted  to  a  base 
htjspital    in   France    on    .July   24th,    suffering    from    gas-shell  ' 
poisoning  and  severe  wounds,  but  he  is  progressing  favourably. 

Private  J.  C.  Gold,  formerly  in  the  gutta-i>ercha  depart- 
ment of  the  India-Rubber  Co.,  Silvertown.  and  Driver  G. 
Springall,  formerly  in  the  general  office  of  the  same  com- 
pany, have  both  been  wounded  in  Prance. 

.\n  evening  jiaper  states  that  Wireless  Operator  .T.  H. 
HoLriKNSHiw.  R.F.C.,  ha*;  been  awarded  the  D.C.M..  for 
ereeting  wiieless  apparatus  when-  it  had  been  shot  down  by 
the  enenay. 

hiv;ite  E.  W.  E.  Clarke,  Middlesex  Regiment,  killed  in 
action,  was  employed  by  the  Ediswan  (!o..  Enfield.  N. 

Private  W.  H.  Pritchard.  North  Staffs.  Regiment,  who 
was  engaged  at  Mes.srs.  Siemens  Dynamo  Works,  at  Stafford, 
is  reported  killed  in  action,  after  being  missing. 


Corporal  R.  Davies,  King's  Shiop.shiro  L.L,  who  w;is  an 
articled  pupil  at  tho  Shrewsbury  Borough  electricity  works, 
has  died  of  wounds  riiceiveil  in  action  at  the  battle  of  Iajos 
m  beptember,  1915. 

Stall  Sergeant-Fitter  E.  F.  flAMMi'.usi.Kv,  R.G.A.,  who  has 
lallcn  in  action,  was  on  the,  staff  of  the  Potteries  Electric 
1  laction  Co.,   Stoke-on-Trent. 

Gunner  P.  L.  Coi'U,  Howitzer  Battery,  whi>  has  died  of 
wounds  received  in  action,  was  with  Messrs.  Willaiis  &  liobin- 
.son. 

Captain  W.  Downev,  Staff  D.A.A.  of  (Jrdniince,  reported 
missing  ami  believed  to  have  been  drowned,  was.  before  the 
war,  ctjnncctod  with  the  electrical  engineering  department  of 
the  Dublin  Corporation. 

(iunner  (!.  Moorckoi.t,   H.F.A.,  who  has  hail  to  h;ive  both 
<-et  amputated    and  who  is  21  years  of  age,  was  employed  at 
the  houthport  Corporation  electricity  works. 

The  (leath  is  officially  reported  of  Private  .1.  Wuiuiii  „r  tlw 
Loyal  North  Lancashire  Regiment,  who  was  employed  in 
the  offices  ot  Messrs.  Dick,  Kerr,  at  Preston. 

Temporary  Lieutenant   (acting  Captain)   R.  ().  Beer    R  E 
who  was  before  the  war  with  the  Chelmsford  Electric' I,iglit^ 
ing  Corporation,  has  been  mentioneil  in  General  G    F    Milne's 
ihspatch   tor  distinguished  .serviee  with  the  Salonika   Force 

Corporal  (1.  F.  Eden,  Rtjyal  Marino  L.I.,  wlu.  has  been 
U-illed  m  aetitw,  was  an  electrician  ;it  the  II„(,.l  Metropoh' 
ijceils.  ' 

Private  ,J.  HoWARTif,  Durham  L.I.,  who  is  rei.orted  killed 
was  employed  as  an  electrician  at   Warrington 

Lieutenant  AasTix  Vivian  d'Andria,  R.E..  who  has  been 
awiirded  the  Military  Cross  for  gallantrv.  Wiis  an  electrical 
engineer.  He  was  in  Constantinople  at  the  outbreak  of  the 
war,  assisting  in  the  erection  of  a  new  works  by  an  Enclish 
firm. 

Ctjrporal  E.  Jackson,  of  the  We.st  Riding  R^^giment  who 
has  been  granted  the  D.C.M.,  was  an  electrician  at  the  'works 
of  Messrs.  E  P.  Wintler.  Leeds.  He  was  awarded  the  Mili- 
tary Medal  four  months  ago. 

Second-Lieutenant  A.  E.  W.  Butler,  Royal  Berkshire 
Regiment,  reported  killed  ;ifter  being  missing  for  a  vear 
served  his  apprenticeship  with  Messrs.  Eraser  &  Clialmers' 
1^-  Erith,  and  later  was  on  the  staff  of  Callender's  Cable  and 
Construction  Co..  Ltd. 

First-Class  Stoker  G.  Dewell,  who  was  lost  in  H  M  S  Van- 
sni-ard  wa.s  an  employ.:'  of  Mes.srs.  Johnson  &  Phillips,  Ltd.  of 
Charlton,  S.E. 

Will.— .\ccording  to  the  Times,  the  late  Mr.  M\tthew  Ghay 
of  I^essness  Park,  Abbey  Wood,  Kent,  and  of  the  India- 
iq7mQ'        ■'  '    °^  Silvertown,    who   died   intestate,    left 


NEW  COMPANIES   REGISTERED. 


Voltalite,    Ltd.    (148,069).— Private  company.     Ket;islered 

July  24th.  Capital.  £3,000  in  £1  shares.  Manuf.tcturers 'of  and  'dealer*  in 
s.ll-generalmg  electric  cycle  lamps,  and  other  •electric,  cvcle,  or  engineering 
appliances,  manufacturers,  importers,  exporters,  and  shippers  of  and  whole- 
sale and  retail  dealers  in  games,  toys,  cycles,  and  fancy  goods  S:c  The 
subscribers  (each  with  one  share)  are:  H.  O.  Farrell,  99,  Meadow  Sirecl 
Moss  Side,  Manchester,  electrical  engineer;  A.  Lowe,  386,  Manchester  Road, 
Droylsden  cashier.  The  first  directors  are:  H.  O.  Farrell  al>d  .\.  Lowe 
Registered  ^ce  :   91,    Beverley   Street,    Moss    Side,    Manchester. 

Enterprise  Manufacturing   Co.,  Ltd.    (148,059).— Private 

company.  Registered  July  24th.  Capital,  £5,000  in  £1  shares  (2,5U0  prcf.). 
Electrical  merchants,  suppliers  on  sale  or  hire  of  electric  lamps  and  fittings 
S.C.  Agreement  with  C.  H.  Roberts  and  H.  Ashdown.  The  subscribers  (each 
with  one  share)  are  :  C.  H.  Roberts,  23,  Acacia  Road,  Norbury,  S.W..  elii- 
tncal  engineer;  H.  Ashdown,  16,  Landseer  Road,  Bow,  E.  3.  electrical  engi- 
"i""'  V^'^  ^'^'^  directors  are  :  C.  H.  Roberts  and  H.  Ashdown.  Registered 
office  :    Gun  Street    Electrical  Works,    Bishopsgate,    E.  1. 

Wedmore  Engineering  Co.,  Ltd.  (148,050).— Private  com- 
pany. Registered  July  23rd,  by  Johnson.  Weatherall  &  Sturt,  7,  King's 
Bench  Walk,  Temple,  E.C.  Capital.  £100  in  £1  shares.  To  acquire  (bv 
permission  of  the  Board  of  Trade)  the  business  of  a  company  of  the  same 
name  (the  books  and  documents  of  which  are  liable  to  inspection  under  the 
Trading  with  the  Enemy  Act),  and  to  carry  on  the  business  of  mechanical 
and  electrical  engineers,  founders,  smiths,  &c.  No  share  mav,  without  the 
consent  of  the  Board  of  Trade,  be  held  by  or  on  behalf  of'  any  (present) 
enemy,  nor  may  the  directors,  without  such  consent,  allot  or  register  the 
transfer. of  any_  shares  which  would  cause  more  than  40  per  cent,  of  the 
total  issued  capital,  or  more  than  25  per  cent,  of  the  voting  poweir.  to  be  held 
by  or  on  behalf  of  foreigners,  foreign  corporations,  or  foreign-controlled  cor- 
porations. The  subscribers  (each  with  one  share)  are  :  S.  G.  Beaton,  Urans- 
combe,  Woodcote  Green,  Wallington,  engineer:  G.  H.  Beaton,  41,  James 
Square,  Holland  Park,  N.W.  11,  engineer.  The  first  directors  are  S.  G. 
Beaton  ^and  G.  H.  Beaton.  At  least  three-fourths  of  the  directors,  including 
the  chairman,  must  be  British  subjects,  resident  in  the  United  Kingdom.  No 
(present)  enemy   may   be  a   director  or   alternate  director.  ^ 

Cosmos  Lamp  'Works,  Ltd.  (143,045). — Private  companv. 

K.gistered  Julv  23rd,  bv  Jenkins.  Baker  Si  Co.,  17,  Orrsham  IIousi-.  <)l,l 
Bro.id  Street.  E.C.  2.  Capital.  £.',0,000  in  fl  shares.  To  acquire  (bv  permis- 
sion of  the  Board  of  Trade)  the  undea-taking  of  the  Brimstlowii  Lamp  Works. 
Ltd.  (the  books  and  documents  of  which  are  liable  to  inspection  under  th,- 
Trading  with  the  Enemy  .Act),  ;ind  to  carry  on  the  business  of  manufartvii'Ts 
of  and  dealers  in  electrical  lamps,  fittings,  and  appliance*.  &c.  The  arrirks 
of  association  contain  provisions  relating  to  British  control,  similar  to  Ihosi- 
in  the  case  of  the  \\"e<Jmt*re  Kngmccring  ('(...  Ltd.  (q.v.).  The  subsrribeis 
(each  with  one  share)  are  :  .A.  Winterbottoni.  Denewood,  Alric  .Avenue.  New 
Maiden.  Surrey,  accountant;  F.  B.  Clarke,  Bogrn.  Fwell  Road.  Surbiton, 
Surrev.  accountant.  The  first  directors  are  :  N.  B.  Dickson,  P.  A.  Lang, 
W.  W.  Blunt.  G.  Laylon.  and  J.  H.  Tearle.  Registered  office:  Westlnghouse 
Building.   Norfolk  Street,    W.C.  2. 
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CITY  NOTES. 


Mr.  F.    Holt,  presiding   at   the   annual 
Pernambuco       meeting  recently,   said    that  the  company 
Tramways        had  a  net  increase  of  10  iier  cent,  in  earu- 
and  Power        ings,  notwithstanding  that  the  gas  works 
Co.,  Ltd.  were  under  reconstruction,  that  the  tram- 

ways were  being  converted  to  electrical 
working,  and  that  prices  of  coal  and  all  materials  were  vei-y 
high  During  the, year  the  exchange  had  been  very  much 
against  them,  but  their  result  was  not  altogether  unsatisfac- 
tory on  the  whole.  The  exchange  was  now  better,  and  earn- 
ings continued  to  show  steady  improvement.  If  nothing  un- 
foreseen happened  this  year,  they  would  be  able  to  establish 
the  renewal  fund  and,  possibly,  go  a  step  further,  but  they 
must  proceed  cautiously  in  these  dilificult  times.  They  had 
only  touched  the  fringe  of  the  electric  light  and  power  supply 
possibilities.  During  next  year  they  hoped  for  good  results 
from  the  development  of  that  department  of  the  business. 

The  company's  through  telegraph  service  "" 
Indo=European    continued   interrupted  during  1916.     Tele- 
Telegraph         graphic    receipts    were    limited    to    traffic 
Co.,  Ltd.  traversing  the  eastern  sections  of  the  com- 

pany's system.  The  new  arrangemerut  be- 
tween the  company,  the  Indo-European  Telegraph  Depart- 
ment, and  the  Eastern  Telegraph  Co.,  under  which  there 
■would  be  secured  to  the  company  a  sufficient  sum,  after  pay- 
ment of  all  expenses,  to  provide  a  dividend  of  7  per  cent. 
on  the  share  capital,  came  into  oi^eration  on  August  1st,  1916 
It  would  lie  with  the  directors  to  recommend  any  additional 
dividend  by  drawing  on  the  equalisation  of  dividends  fund, 
but  this  was  not  called  for  in  respect  of  1916.  The  revenue 
from  message  account  and  other  sources  was  f  162,274,  against 
£204,190  for  1915,-  a  decrease  of  £41,916.  The  expenses  on 
commercial  and  general  account  were  £55,519,  and  on  main- 
tenance account  £19,810,  making  a  total  of  £75,329,  a  decrease 
of  £6,889.  After  deduction  of  income-tax,  and  adding  the 
amount  brought  forward,  £80,073  is  available,  and  out  of 
this  £40,000  is  put  to  investment  fluctua,tions,  the  interim 
dividend  requires  £10.635,  the  final  dividend  of  22s.  6d.  per 
share  (making  7  per  cent,  for  the  year)  ab!;orbs  £19,125.  and 
£10,323  is  to  be  carried  forward.  With  the  final  dividend 
mentioned,  a  distribution  of  30s.  per  share  was  paid  out  of 
interest  received,  making  a  total  for  the  year  1916  of  £3  5s. 
per  share,  free  of  income-tax. 

On  July  25th,  at  an  adjourned  meeting 
London  United      of    the   first    mortgage    debenture    stock- 
■    Tramways,         holders,  Mr.  M.  W.  Mattinson,  chairman 
Ltd.  of   the   Committee   of    Debenture-Holders, 

made  a  full  statement  concerning  the  Corn- 
raittee's  work.  In  addition  to  investigating  the  present  posi- 
tion, they  had  tried  to  look  farther  ahead  and  to  estimate 
the  position  of  the  company  in  the  period  after  the  war. 
Many  things  had  been  investigated,  and  they  required  the 
assistance  of  a  person  skilled  m  tramway  construction  and 
running  to  give  his  professional  opinion  to  aid  them.  Such 
advice  should  be  obtained  without  any  avoidable  delay.  The 
Committee  had  been  considering  whether  a  solution  of  the 
future  of  the  company,  and  their  interest  as  debenture-holders 
therein,  might  not  be  found  in  some  permanent  arrangement 
with  the  Underground  Co.  or  its  associated  companies.  That 
was  the  only  possible  solution,  but  it  was  one  first  to 
be  explored  and  considered.  They  had  hoped  to  secure  elec- 
tion to  the  board  of  two  gentlemen  nominated  by  the  deben- 
ture-holders, but  the  board  declined  the  request,  although 
renewing  their  assurance  to  give  every  information  that  the 
Committee  required.  The  Committee  recommended  that  the 
bond-holders  should  authorise  them  to  incur  all  necessary 
expense  in  obtaining  professional  and  other  advice.  They 
would  do  their  best  to  obtain  expert  assistance  and  such 
report  as  might  be  necessary  upon  the  position  and  prospects 
"  of  the  system.  The  Committee  was  not  a  committee  of  in- 
vestigation, and  they  did  not  propo.se  to  make  any 
inquisition  as  to  where  the  responsibility  of  the  past  lay. 
They  were  a  committee  of  reconstruction,  and  their  mission 
would  be  limited,  as  far  as  possible,  to  the  rehabilitation  of 
the  company.  A  resolution  was  pa.ssed  by  the  meeting  autho- 
rising the  employment  of  competent  export  assistance.  Lord 
Revelstoke,  who  presided,  said  that  an  opportunity  might 
be  taken  to  convey  to  the  board  an  expression  of  the  deben- 
ture-holders' opinion,  inviting  them  to  elect  two  gentlemen 
as  representatives  of  the  debenture-stockholders  to  join  the 
board. 

Satisfactory  progress  is  roport<'d  for  the 

Yorkshire         half-year    ended   .Tune.      The  revenue    has 

Electric  increa.eed  and.  notwithstanding  the  hicher 

Power  Co.         cost  of  mal  and  lalionr,    the  net   profit   i.i 

larger.     The   net   profit,  after  payment  of 

bank  and  other  interest,  for  three  .Tune  hnlf-venrs  has  been  • 

1917.   £17,617:    1916.   £1,3„5.50;  1915,   £9,87."^.     The  half-yearly 

dividend  on  the  6  per  rent.  cum.   riref.   shares  is  to  lie  paid 

on  Aucnst  1st.  but  in  view  of  the  financial  conditions  arising 

out  of  the  war  navment  of  a  dividend  on  the  ordinary  shares 

is  deferred  until  the  accounts  are  mnde  up  for  the  ye.-ir.     Tlie 

new  6.000-KW.    turbo-alternator    will   sliortly    lie    running   on 

load.     In   consequence   of  increa.sed  demands   for  current,  it 


has  been  found  necessary  to  place  on  order  a  further  unit 
of  the  same  size,  for  which  space  was  provided  in  the  new 
engine  house  at  Thomhill.  Of  the  recent  issue  of  £71,640  of 
6  per  cent.  cum.  pref.  shares,"  £42,845  has  been  taken  up, 
leaving  £28,795  still  available.  Numerous  ap)ilicatious  havt; 
boon  received  during  the  past  half-year. 

Mr.  H.  C.  Levis  presided  at  the  annual 
British  meeting,    on   Monday.     He  said    that   the  . 

Thomson-  total  number  of  employes  who  had  en- 
Houston  hsted  was  1,309,  and,  quoting  the  figures 
Co.,  Ltd.  given  in  the  report  as  to  those  who  had 
fallen  or  had  won  distinction,  he  said  that 
the  company  had  a  tine  record  in  this  matter.  They  did  not 
recoininend  the  payment  of  dividends,  as  it  was  deemed  wise 
to  use  the  surplus  profits  for  further  depreciation  of  the  good- 
will and  plant  accounts.  The  goodwill  was  brought  down  by 
a  fm-ther  £40,000,  leaving  it  at  £60,000.  They  ha4  expended 
£88,535  on  plant.  The  total  writing  off  from  plant  for  the 
year  was  £116,000.  Holdings  in  shares  and  debentures  of 
other  companies  were  valued  very  conservatively.  Their 
profit  for  the  year  involved  heavy  payments  to  the  Govern- 
ment, but  they  wore  glad  that  circumstances  were  such  that 
their  contribution  could  be  so  large.  Last  year  they  made  ii 
reserve  of  .£25,(MX)  to  take  cai-e  of  possible  depreciation  in 
raw  material,  but  this  year  they  wrote  it  back,  and  u.sed  it 
for  other  depreciations,  because  it  was  not  required,  and  as 
it  was  proposed  under  the  Finance  Bill  that  they  would  have 
two  years  within  which  to  liquidate  their  stock  of  raw  mate- 
rial, there  was  little  danger  of  making  a  loss  in  that  connec- 
tion. The  loan  from  the  General  Electric  Co.  of  New  York 
had  increased  by  £57,000. 

The  net  profits  for  1916,  including  the 
Marconi's  balance  brought  forward,  after  providing 
Wireless  for  expenses  of  management,  depreciation. 

Telegraph         and   all    other   expenses,    were    £625,980. 
Co.,  Ltd.  After  paying  12  per  cent,  on  the  preference 

shares  and  15  per  cent,  on  the  ordinary 
for  the  year,  £412,576  remains,  of .  which  £32,470  is  to  be 
transferred  to  general  reserve  account,  and  £380,106  is  to  be 
carried  forward.  The  general  reserve  account  will  now  stand 
at  £1,000,000.  Larger  dividends  are  not  recommended  as, 
in  view  of  the  demands  for  apparatus  and  material  likely  to 
be  made  upon  the  company  on  the  cessation  of  hostilities 
and  the  uncertain  financial  outlook,  the  directors  deem  it 
prudent  to  strengthen  its  financial  position.  Shares  in  asso- 
ciated companies  and  patents  are  taken  into  account  at  their 
cost  price,  as  usual,  and  they  stand  at  £1.403,9^,  an  increase 
of  £20,266.  The  par  value  of  the  shares  now  stands  at 
£2,487,451,  exclusive  of  shares  which  have  no  capital  denomi- 
nation. Owing  to  unfavourable  rates  of  exchange  large  sums 
of  money  have  been  invested  temporarily  or  placed  on  deposit 
abroad.  The  loss  represented  by  the  rates  of  exchange  calcu- 
lated on  December  31st,  1916,  has  been  written  off  against 
profit  and  loss  account.  In  the  event  of  ultimate  realisation 
without  loss,  the  amount  so  written  off  will  appear  as  profit 
in  another  year.  The  company  is  still  without  any  remunera- 
tion or  compensation  from  the  Government  for  the  use  since 
the  beginning  of  the  war  of  the  company's  high-power  sta- 
tions and  for  other  relative  services.  Moreover,  the  company 
has  not  yet  been  afforded  an  opportunity  of  considering  any 
proposal  as  to  the  basis  upon  which  either  remuneration  <>v 
compensation  i»  to  be  calculated.  For  the  third  year  in  suc- 
cession, therefore,  it  has  been  impossible  to  include  any  sum 
in  respect  of  these  matters  in  the  accounts.  A  number  of 
orders  have,  however,  been  received  by  the  company  from 
Government  Departments  in  respect  of  which  payments  have 
been  duly  made.  The  four  heads  under  which  considerable 
sums  are  payable  by  the  Government  were  set  out  in  the 
directors'  report  last  year,  as  follows:  — 

1.  Remuneration  nnd  compensation  by  the  Post  Office  in  respect  of  tin 
use  of  the  company'^  hifjh-povver  stations  since  the  beginning  of  the  war,  (h. 
staffing  and  management  of  those  stations,  and  other  services  in  connectii>[i 
therewith. 

(Under  the  above  claim  the  company  has  been  repaid  part  of  its  out^of- 
pocl^et  expenses,  but  the  expenditure  incurred  is  considerably  in  excess  of  th-- 
payments   received.) 

2.  I'-or  the  use  of   the  companv's   patents  bv   the  Admiralty   since   the   expir.i- 
■fion,   on    M.irih    3Ist.    1914,  of  the   Atfcniralty' agreement   of'l!)03. 

(Shareholders  were  informed  last  year  that  the  company  had  received  lli- 
assurance  that  the  matter  would  be  dealt  with  as  quickly  as  possible.  Tin 
assurance  has  been  repeated.) 

3.  In  respect  of  the  use  of  the  company's  patents  by  the  War  Office,  wiili 
out  agreements,  during  the  whole  time  wireless  telegraphv  has  been  used  h\ 
the  War  Office. 

(The  War  Office  has  informed  the  company  that  this  matter  cannot  br- 
<ie:ilt   with    until    after  the  war.) 

4.  For  compensation   by   the  Post    Office  in  respect  of  their  withdrawal    frnui 
^    the   contracts    for    the   imperial    ciiain  of  stations.  ^ 

(There  have  been  repeated  negotiations  with  a  view  to  a  settlement  of  this 
matter,   which   a^  still  proceeding.) 

The  Marconi  International  Marine  Communication  Co., 
Ltd.,  has  continued  to  show  a  substantial  development  in  its 
business  and  increased  profits.  Dividends  for  the  past  year 
.•imounting  to  15  per  cent,  have  been  declared.  The  companv 
has  taken  steps  to  increase  its  authorised  capital  in  ffiOO.Oftn 

The  T!us.sian    comnany.  the  Roci^ti^   Ttusse   des  Tt^It'-graph. 
et  Tt'lophones  sans  Fil,  has  continued  to  do  a  larcte  business, 
jind  a  dividend  at  the  rate  of  17  per  cent,  for  1916  has  been 
declared. 

Tlie  French  companv.  La  Compacnie  Francaise  Maritime  .  t 
Cnlnninlo  do  Toli'-graphie  sans  Fil.  lins  declared  a  iliviilond  fm 
19Mi  at  the  rate  of  12}  per  cent,  on  the  ordinary  shares  and 
140.62  francs  on  the  founders'  shares. 
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Tho  .\malgau>uted  Wirole.s   (Australasia),  Ltd.,  t>as  paid  a 
dividend  of  5  per  cent,  iu  respect  ot  tho  yeaa-  ending  June 

^The  ne\^"incom6  of  the  Marconi  Wireless  'telegraph  Co.  of 
America  for  1910  was  $259,8^8,  as  compared  with  *17'.^J.b 
for  the  previous  year,  and  the  total  surplus  now  earned  tor- 
vvard  amounts  to  $801,770.  The  very  large  orders  now  being 
executed  on  behalf  of  the  Uovernment  o  the  U.S.A.  have 
neco.ssitated  the  construction  of  ™"^'t'™'''*'»  .,.""*  *;.^^c" 
torN-  accommodation.  The  American  Trans-Atlantic  stations 
which  were  exi>ected  to  constitute  the  principal  source  ot 
revenue  have  remained  idle  in  consequence  ol  this  company  s 
stations  coutiuuing  to  be  employed  by  the  Cioveniment  A 
very  satisfactorv  telegraph  service  was  being  conducted  Irom 
tho"  Pacific  Coast  across  tho  Pacific  t)ccan  to  the  Hawaiian 
Islands  and  Japan  up  to  the  time  the  United  States  entered 
the  war  when  the  (iovernment  took  possession  ol  the  sta- 
tions Negotiations  were  immediately  opened,  and  are  pro- 
gressing rapidly  towards  settling  the  basis  of  the  payments  to 
be  made  to  the  company,  and  final  agreement  is  exiiected  to 
be  reached  promptly.  ,  ,        ,       ,    ,  i  .i 

Since  the  last  report  submitted  to  the  shareholders,  tlie 
action  brought  by  Messrs.  0.  Locker-Lampson  and  Peter  E. 
Wright  has  been  discontinued.  In  view  of  the  unconditional 
withdrawal  1)V  the  plaintiffs  of  all  charges,  the  company  and 
its  directors  agreed  not  to  look  to  tlnem  for  the  payment  of 
their  costs,  which  will  be  borne  by  the  company.  Mr.  H.  W. 
.\llen  and  Mr.  W.  W.  Bradlield.  who  have  been  associated 
with  the  company  since  its  inception,  have  been  elected  to 
the  board.  Mr.  M  \.  Bramston,  a  director  of  associated  com- 
panies, has  joined  the  board,    .\nnual  meeting  :  August  9th. 

.      ,  .  The       Hungarian       Sicmens-Schuckert 

•Anstnan  ^y^^.j.^   ^       ^   g^.^^g   ^^^^^^  of  £177,000 

Companies.  j.^,^  ^g^g^  ^^^^  ^^^  pj.ogtg  of  £24,000. 
The  directors  of  the  T'cr.  Telefon  und  Telegraphen  Fabriken 
A.G.  Czeija,  of  Vienna,  recommend  a  dividend  of  12  per  cent, 
for  1916,  as  contrasted  with  9  per  cent,  in  the  previous  year. 
The  rei)ort  of  the  Gesellschaft  fur  Elektrische  Industrie,  of 
Vienna,  states  that  the  works  were  fully  occupied  in  1916, 
particularly  in  the  production  of  machines  and  transformers, 
owing  to  the  growing  demand  for  direct  and  indirect  war 
orders.  .An  extraordinary  increase  in  the  cost  of  raw  mate- 
rials, wages,  and  general  exi)enses  took  place,  especially  in 
the  second  half  of  the  year,  and  it  was  becoming,  visibly 
accentuated.  It  was  only  possible  in  a  few  cases  to  raise  the 
sale  prices  of  manufactures  to  a  corresponding  extent.  The 
net  profits  are  returned  at  £2.S,000,  as  against  £16,000  in  1915, 
and  a  dividend  of  10  per  cent,  is  proposed,  as  in  the  preceding 
year. 

The  A.E.G.-l'nion  Elektrizifats  GeseUschaft,  of  Vienna, 
.states  that  the  shops  were  crowded  with  work  in  1916,  and 
many  orders  remained  unfilled.  ■  Apart  from  contracts  for 
the  .^rmy  authorities,  the  collieries  and  ironworks,  and  the 
munition  factories,  numerous  orders  were  received  for  the 
chemical  industry  in  connection  with  the  cyanamide  works 
in  course  of  erection.  The  gross  profits  are  reported  to 
amount  to  £200,000,  as  compared  with  £183,000  in  191.5,  and 
the  net  profits  to  £75.000  and  £46,000  respectively.  It  has 
been  decided  to  distribute  8  per  cent,  on  the  increased  share 
capital  of  £a3.3,0OO,  as  against  6  per  cent,  on  £666,000  in  1915. 
The  Oesterr.  Sicmens-Schurkert  Werke  A.G.,  of  Vienna. 
report  that  the  great  technical  requirements  for  the  war  had 
converted  the  company's  departments  on  the  whole  into 
electrotechnical  war  shops,  and  had  almost  entirely  excluded 
works  for  peace  purposes.  Most  departments  were  engaged 
on  urgent  orders  throughout  1916.  but  operations  were  hain- 
nered  by  the  scarcity  of  trained  and  exnert  workmen,  and  the 
length  of  the  shifts  had  consequently  to  be  extended,  and  to 
be  supplemented  by  night  shifts  in  so  far  as  it  was  tech- 
nically possible.  As  a  consequence,  the  customary,  careful 
overhaul  of  the  machinery  and  plant  had  to  be  restricted, 
and  a  con.siderably  greater  depreciation  took  plnce.  The  cross 
profits  amount  to  £780,000.  as  compared  with  £611.000  in 
1915.  .Aft^r  meeting  general  expenses  and  other  ch.irdps.  and 
placing  £104,000  to  denreoiation.  as  against  £68.000,  the 
accounts  show  net  profits  amounting  to  £126.000,  as  con- 
trasted with  £118,000  in  1915.  It  is  proposed  to  distribut.e 
7  per  cent,  on  .share  capital  of  £1..3.33.000,  the  same  rate  as  in 
the  previous  year. 


Metropolitan  Railway  Co.— Interim  dividend  at  the  rate 
of  1  per  cent.  IXT  annum  on  the  ordinary  stock.  Interim 
dividend  on  the  Surplus  Lands  Stock  at  the  rate  o£  2J  per 
cent,   per  annum. 

Charing  Cross,  West  End  &  City  Electricity  Supply  Co.. 
Ltd.— Interim  dividend  on  the  ordinary  shares  of  tho  West 
End  undertakings  for  the  June  half-year  at  the  rate  of  4  per 
cent,   per  annum. 

Westminster  Electric  Supply  Corporation,  Ltd.— Interim 
dividend  at  the  rate  of  8  per  cent,  per  annum,  less  income-tax, 
lor  the  half-year  ending  June  30th. 

Russia.— The  Wolframite  Co.'s  statutes  have  been  ap- 
prov.'d.  It  will  operate  in  Transbaikalia.  Capital,  200,000 
iiiuhles. 

The  Ru.ssian  Regional  Electrical  Stations  Co.,  capital 
I.OIW.OOO  roubles,  clo.sed  its  (1916)  working  year  with  a  profit 
of  523,263  roubles.  It  will  pay  4  per  cent.,  as  in  the  previous 
vear.  '    '  ^ 

The  statutes  of  the  Russian  .\ccuinulator  Co.  have  been 
approved,  capital  2,700,000  roubles.  This  company  was  formed 
to  take  over  the  Russian  "  Tudor  "  Accumulator  Factories, 
Petrograd. 

France.- The  Mediterr;ine;ui  l-:ieclrical  Co.  (I.'Encri^ie 
Electrique  du  Littoral  Mediterraneen)  is  increasing  its  capital, 
owing  to  the  development  of  war  requirements,  from  38  to 
60  million  francs  (from  £1,520,000  to  £2,400,000).  Formed 
17  vears  ago  to  develop  and  supply  electrical  energy  in  the 
Mediterranean  region  of  France,  its  operations  have  been 
greatly  expanded  under  the  stimulus  of  war.  Its  earnings, 
which  in  1914  amounted  to  7,583,000f.,  rose  to  11.032,000f.  in 
1916,  and  this  year  are  expected  to  reach  13,000,000f.  The 
dividend  last  year  was  6  per  cei^t. — Times. 

A  new  company  has  lately  been  formed  in  Paris  with  a 
capital  of  £6.000,  and  the  title  La  Soci(?te  du  Secteur  Elec- 
trique de  la  Rue  d'Angouleme.  La  Soci^te  Hydro-Electrique 
de  la  Maurienne.  of  Paris,  has  also  recently  increased  its 
capital  to  £4(30,000. 


London  &  Suburban  Traction  Co..  Ltd. — It  is  not  pro- 
posed to  pay  an  interim  dividend  on  the  preference  shares  for 
the  half-year  to  June  30th. 

Hon(5=Kon|5  Tramway  Co.,  Ltd. — Dividend.  9  per  cent., 
less  tax   (interim). 

National  Gas  Engine  Co.,  Ltd. — Interim  dividend  at  the 
rate  of  3  per  cent,  per  annum,  less  income-tax.  on  the  prefer- 
ence shares,  and  7i  per  cent,  per  annum,  less  income-tax.  nn 
the  ordinaiw  shares  for  the  June  half-year. 

North  London  Railway  Co. — Interim  dividend,  2  per 
cent,  for  the  half-year. 

Bristol  Tramways  &  Carriaj^e  Co.,  Ltd. — Interim  dividend 
at  the  rate  of  5  per  cent,  per  annum  for  the  June  half-year 
on  the  ordinary  shares. 


STOCKS  AND  SHARES. 


Tuesday  Evening. 

Stock  Exchange  business  has  not  given  any  sign  of  revival 
from  the  quietude  into  which  it  dropped  when  the  Russian 
crisis  became  acute.  Cheerfulness  is  shown  by  Brazilian 
issues  in  consequence  of  a  brisk  rally  in  the  Rio  rate  of  ex- 
change. Industrials  still  command  the  greater  part  of  what 
business  there  is  in  the  markets.  The  Marconi  Co.  has  raised 
its  dividend  from  10  per  cent,  to  15,  but  the  shares  are  un- 
changed. 

It  is  inevitable  that  memories  should  dw-ell  just  now  upon 
the  changes  wrought  by  exactly  three  years  of  warfare  on 
the  colossal  scale.  The  Stock  Exchange  is  naturally  looking 
up  its  1914  records  and  prices.  Some  of  the  latter  we  quoted 
here  last  week.  Electric  Railway  stocks  have  shared  in  the 
general  depression  which  Home  Railways  have  been  unable 
to  escape  during  the  period,  depression  broken  by  few  and 
brief  spurts  of  strength.  Most  Mexican  bonds  and  stocks  have 
fallen  very  heavily,  those  of  the  electrical  power  companies 
with  the  rest.  It  would  not  be  fair,  of  course,  to  lay  all  the 
blame  for  this  weakness  at  the  door  of  the  war,  although 
without  a  doubt  the  war  has  been  a  prominent  factor. 

Electricity  supply  shares  are  lower  on  balance.  The  com- 
panies have  had  peculiar  penaltie.s  to  pay  as  their  share  of 
the  war,  the  Daylight  Saving  Bills  and  the  lighting  restric- 
tions being  two  of  them.  We  ring  some  of  the  changes  that 
have  occurred  during  the  three  years  in   this  table  : — 

Rise  or 
fall. 

-n 

—3 

South  Metropolitan  ordinary  shares  have  more  than 
doubled  in  price,  but  the  two  preference  issues  are  down, 
and  the  ii  per  cent,  debenture  stock  has  dropped  from  981 
to  81,  a  fall  of  17i  points. 

The  Marconi  report  shows  the  company  to  be  in  a  strong 
financial  position,  and,  as  already  mentioned,  the  dividend 
is  to  be  rai.sed  from  10  per  cent,  to  15  per  cent.  Some  dis- 
appointment is  felt,  however,  at  the  absence  of  any  Govern- 
ment payment  even  yet  for  the  services  rendered  by  the 
company  since  the  outbreak  of  war,  though  it  is  taken  for 
granted  that  information  on  this  head  will  be  forthcoming 
at  the  eagerly-awaited  meeting.  Meanwhile,  the  shares  re- 
main at  .3J,  and  the  speculative  investor  is  said  to  be  quietly 
picking  them   up. 

Mr.  McKenna's  receiit  threat  of  a  further  advance  in  the 
income-tax  has  divert-ed  fre.sh  attention  to  securities  upon 
which  the  dividends  are  at  present  distributed  net.  Under- 
.ground  Income  bonds  have  accordingly  recovered  a  point  of 
their  last  week's  drop  of  4.    India-Rubber  shares  put  on  10s., 


July  27, 

Rise  or 

July  27, 

Share. 

1914. 

Now. 

fall. 

Share. 

1914. 

Now. 
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T7 
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5i 

a* 
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43 

u 
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9i 
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45 

'M 
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16 
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the  yield  still  coming  to  the  equivalent  of  over  10  per  cent., 
less  tax.  Eastern  Telegraphs  are  up  2,  and  Eastern  Exten- 
sions 2s.  6d.  Other  cable  issues  are  mostly  strong.  Orientiil 
Telephones  have  gone  back  i  after  their  too  rapid  rise.  ChiU' 
Telephones  are  better  to  the  extent  of  the  ox  dividend  uiaik- 
ing  last  week. 

Brazilian  Tractions  have  responded  to  a  spurt  in  the  Rio 
rate  of  exchange.  At  50,  the  price  shows  a  fall  of  J()  as 
compared  with  July  27th,  1914;  this  is  a  small  shrinkage, 
having  regard  to  the  fact  that  in  those  latter  days  the  company 
was  paying  6  per  cent,  on  the  .shares.  British  Columbia 
stocks  are  flat,  the  4i  per  cent,  debenture  being  2i  lower  on 
the  week,  and  41i  down  since  three  years  ago.  The  pre- 
ferred ordinary  at  30i  has  fallen  no  less  than  75^,  and  the 
defen-ed  79i,  since  the  outbreak  of  wijr.  Mexico  Tramways 
Firsts  are  48  points  to  the  bad;  all  other  Mexicans  have  suf- 
fered severely. 

London  and  Suburban  Traction  preference  are  weak  at 
6s.  6d.,  the  board  having  decided  to  pass,  or  postpone,  pay- 
ment of  the  interim  dividend  due  now.  The  dividend  is 
cumulative.  An  interesting  report  is  just  published  by  the 
Indo-European  Telegraph,  the  company  whose  direct  Une 
crosses  Germany.  Net  profit  has  fallen  away  by  £'27.000.  to 
d659,100,  and  the  dividend  would  be  reduced  to  7  pp.r  cent.. 
as  against  13  per  cent.,  were  not  the  latter  rate  maintained 
by  the  addition  of  6  per  cent,  from  interest  received.  The 
dividend  has  now  been  13  per  cent,  for  13  years. 

Manufacturing  shares  are  steady.  Babcock  at  3  1/10  are 
1/16  up;  the  price  was  2J  three  years  ago.  British  Insulated 
have  risen  2f  in  the  war  period ;  British  Westinghnuse  prefer- 
ence 10s. „  Oallenders  2f,  Henleys  £1.  and  India-Kubbers  ^4. 
Curiously  enough,  Telegraph  Constructions  at  38-J  show  no 
net  change  at  all. 


SHAKE    LIST    OF    ELECTRICAL    COMPANIES. 
HouB  Eleotbioitt  Companies, 

Dividend  Price 

,>      *      V  July  31,    Rise  or  fall 

1916,  1916,  1917.        this  week, 

Brompton  Ordinary       ....      10         9  6§  — 

Charing  Cross  Ordinary           ..65  8*  — 

do,       do.         do.     iiVreU.        ii        4)  89  +  i 

Chelsea        4         3  SJ  — 

City  o(  London 8         8  ISJ  — 

do.       do.   6  per  cent.  Prel.       6         6  10  — 

County  of  London           . .         . .        7         7  Hi  —  i 

do.         6  per  cent.  Prel,       6  6  10  — 

Kensington  Ordinary     ....        7  10  SJ  — 

London  Electric B         8  1  — 

do.         do.  6  per  cent.  Pref.        6  4  81  — 

Metropolitan         8         8  2$  — 

do.            4J  per  cent.  Pref,        4J        4)  Bi  — 

8t.  James'  and  Pall  MaU          . .        8         8  6S  .xd  — 

South  London       6         6  '  a|  — 

South  Metropolitan  Pref.         . .        7         7  21/6  — 

Westminster  Ordinary  ....       7         7  62  — 
Teleqbaphs  and  Telephones. 

Anglo- Am,  Tel.  Pref 6         6  97J  xd  — 

do.            Def 83/6      H  aa|  - 

Chile  Telephone 8         8  7  xd  +  ,^„ 

Cuba  Sub.  Ord 6         5  8i  — 

Eastern  Estension          ....        8         8  142  +  J 

Eastern  Tel.  Ord 8          8  143*  +2 

Globe  Tel.  and  T.  Ord 7         7  ISJ  — 

do.               Pref.           ..6         6  lOg  +  J 

Great  Northern  Tel 22  24  Bfi  — 

Indo-European 13  13  52i  -H 

Marconi       10  15  34  — 

Oriental  Telephone  Ord.         . .      10  ID  28  —1/9 

United  R.  Plate  Tel 8         8  61  -1/8 

West  India  and  Pan fid,  6d.  Ij;,  — 

Western  Telegraph        ....        8         8  14^  — 

Home  Rails, 

Central  London,  Ord.  Assented        4         4  61^  — 

Metropolitan         1          1  Saj  xd  — 

do.         District      ..        ..      Nil  Nil  15J  — 

Underground  Electric  Ordinary     Nil  Nil  l|  — 

do.               do.     "A"     ..      Nil  Nil  6/6  — Sd. 

do,              do.     Income         6         4  81  +1 

FoBEiON  Teams,  Ao. 
Dividend 

1916.  1916. 

Adelaide  Sap.  6  per  cent.  Prel.        6         6  6  — 

Anglo-Arg.  Trams,  First  Prof,           5i        6i  22  — 

do.                2nd  Pref.  . .        6j  —  '2|  — 

do.                6  Deb.       ..6          6  68  — 

Brazil  Tractions 4          4  60  -t-  i 

Bombay  Electric  Pref 6         6  10  — 

British  Columbia  Elec.  Rly.  Pice.    6         6  60k  —2 

do.            do.           Preferred  Nil  Nil  80j  -1 

do.            do.           Deferred  Nil  Nil  27$  — 

do.             do.           Deb,          4i       4«  53  -2) 

Mexico  Trams  5  per  cent.  Bonds      Nil  Nil  86  — 

do.            6  per  cent.  Bonds     Nil  Nil  80  — 

Mexican  Light  Common          ..        Nil  Nil  14^ 

do.            Pref Nil  Nil  21) 

do.            Ist  Bonds       ..        Nil  Nil  U9J 

MAMCFACrroiUNa  OoKPAinas, 

Babcock  4  Wilcox         ..        ..       IB  16  8 A  +A 

British  Aluminium  Ord.          .,         7  10  30/-  — 

British  Insulated  Ord 17i  20  12i  — 

British  Westinghouse  Pref.     . .         74        7J  2,';,  — 

Callenders 20  90  U{  — 

do.       6  Pref 6         6  «i  —  i 

Castner-Kellner 23  22  8  A  — 

Edison  Swan,  fully  paid          . .        —  —  li  — 

do.       do.  4  per  cent.  Deb.        4         4  70i  - 

EUectric  Construction   . .        . .        7i       7^  f J{  — 

Oen.  Elec.  Prel 6         6  104  — 

do.         Ord 10  10  15$  %d  — 

Henley 26  26  16  — 

do,      4i  Prel *i  H  4  — 

India.Rnbber       in  10  18  +  i 

Telegraph  Cod sn  30  SHj  — 

'  DiTidendi  paid  free  of  Inooma-tax. 


Yield 

P.O. 

MS  18 

« 

7    2  10 

6  13 

4 

6    4 

4 

fi     5 

6 

6    0 

0 

6    4 

5 

6    0 

n 

5  11 

7 

Ni: 

6    6 

« 

6    0 

0 

7    4 

0 

6    0 

9 

7    5 

fi 

6  10 

3 

6    1 

9 

6    3 

9 

6  16 

4 

6  14 

4 

6  17 

8 

•6  11 

4 

•6  11 

fi 

•6     9  10 

6  16 

8 

6  13 

4 

6     3  10 

4  Ij 

10 

3  li 

."i 

'6    0 

9 

1  12 

(1 

•6  10 

4 

6  10 

1 

4    9 

n 

Nil 

Ni: 

Nil 

•1  19 

0 

6    0 

0 

9  U 

4 

7    6 

(i 

6    0 

0 

9  19 

0 

Nil 

Nil 

7  U 

7 

Ni: 

Ni: 

Nl 

Nil 

4  17 

10 

6  13 

4 

7  16 

0 

5  17 

2 

7    0 

6 

6    1 

H 

6  10 

2 

Nil 

5  13 

6 

8    0 

0 

6    0 

0 

6    9 

0 

7  If. 

8 

r,  VI 

A 

•7  13 

0 

•1;    6 

2 

MARKET     QUOTATIONS. 

It  should  be  remembered,  iu  makingr  use  of  the  figures  appearing^ 
ill  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  August  1st. 


CHEMICALS.  Sec. 


a  Acid,  Oxalic per  lb. 

a  Ammoniao  Sal        per  ton 

a  Ammonia,  Muriate  (large  crystal)  ,, 

a  Bisulphide  of  Carbon      ..        ..  „ 

a  Borax ,, 

a  Copper  Sulphate ,, 

a  Potash,  Chlorate per  lb. 

a        It        Perchlorate         ..        ..  ,, 

a  Shellac  per  cwt, 

a  Sulphate  of  Magnesia      ..        ..  per  ton 
a  Sulphur,  Sublimed  Flowera      . .         „ 

a        ,,  Lump       ,, 

a  Soda,  Chlorate        per  lb. 

a      .1      Crystals         per  ton 

a  Sodium  Bichromate,  casks       ..  per  lb. 


METALS,   &c. 

c  Brass  (rolled  metal  2"  to  12"  basis)  per  lb, 

c      n      Tubes  (solid  drawn)          ,,  ,, 

c      „      Wire,  basis ,, 

c  Copper  Tubes  (solid  drawn)       ..  ,, 

g       „        Bars  (best  selected)       ..  per  ton 

g      „        Sheet           ,, 

g      II       Rod „ 

d      ti        (Electrolytic)  Bars         ..  ,, 

d      n                II             Sheets     ..  ,, 

d      II                 II              Wire  Rods  ,, 

d      „                 ,1              H.C.  Wire  per  lb. 

f  Ebonite  Rod „ 

f        „        Sheet          „ 

n  German  Silver  Wire       ..        ..  ,, 

A  Gutta-percha,  fine ,, 

h  India-rubber,  Para  fine   ..        ..  ,, 

i  Iron  Pig  (Cleveland  warrants)    . .  per  ton 

/     „    Wii:e,  galv.  No.  8,  P.O.  qual.  „ 

g  Lead,  English  Pig ,, 

g  Mercury         per  bot. 

e  Mica  (in  original  oases)  small  . .  per  lb, 

e      It                 II             II      medium  „ 

c      II                 ti             II      large  ..  ,• 

d  Silicium  Bronze  Wire     ,.        ..  per  lb. 

r  Steel,  Magnet,  in  bars      ..        ..  per  ton 

g  Tin,  Block  (English)       .,        ,,  „ 

R    ,,     Wire,  Nos.  1  to  16    ..        ,.  per  lb. 


Lateet 

Fortnight"! 

Price.  - 

Ino. 

or  Deo, 

1/6 

£75 

£64 

£23 

£38 

£61 

lOi 

-  dec, 

2/6 

a/- 

206/- 

£16 

£35 

£26 

lOid, 

120/. 

1|73  to  l/8i 
£160 
£160 
£160 
£137 
£162 
£145 

1/5J 

3/- 

2/6 

3/3 
6/10 

8/3^ 
Nom. 
£42 

Nom, 

6d.  to  8/- 

8/6  to  6/- 

7/6  to  14/-  A  up. 

1/9J 


8/6 


I 


Ad,  dec. 

£5  dec. 

£6  dec. 

£5  dec, 
/5  dec. 

£6  dec. 

£5  dec. 
gd.  dec. 


Ud.  inc. 


Jd.  dec. 


a  Q.  Boor  &  Co, 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co, 
e  P,  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd. 


Quotations  supplied  by- 


g  James  &  Shakespeare, 

h  Edward  Till  &  Co. 

I  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  P,  Dennis  &  Co. 


American    Copper   Output. — It  is  cstimcited   that   tlic 

copper  refineries  of  the  United  States  turnedout  about  18.">,000,0001b. 
of  copper  during  the  month  of  May.  This  was  through  mainten- 
ance of  about  the  same  basis  as  in  April,  when  the  yield  was 
180,000,(100  lb.,  allowiajr  for  a  3  per  cent,  increase  on  account 
of  the  extra  day.  There  has  been  no  close  approach  to  the 
December  record  of  200,000.000  lb.,  which  was  the  result  of  com- 
bined efforts  of  the  country's  refining^  plants  in  the  closinfr  month 
of  last  year.  New  refinery  capacity  has  been  {rraflually  completed, 
and  much  of  the  expansion  programme  among  the  |Various 
plants  haji  yet  to  be  carried  out.  Despite  the  fact  that  capacity 
will  be  somewhat  in  excess  of  200,000,000  lb.  monthly,  it  will  be 
largely  a  ''  paper  "  capacity  with  equipment  held  in  reserve  against 
delays  that  m.ay  occur  at  other  portions  of  plants.  During  the  past 
two  years  there  has  not  Ijeen  a  bit  of  idle  equipment,  and  the  result' 
lias  been  that,  under  forced  pressure  and  operation  for  such  a  long 
period,  there  will  have  to  take  place  considerable  replacement  work. 
In  the  opinion  of  some  of  the  refinery  officials  the  country's  refined 
copper  yield  will  r.ange  in  the  future  between  180,000,000  and 
1!IO,OUO,000  lb,  monthly,  and,  upon  occasion,  possibly200,00O,000lb. 
With  the  lower  estimates  fulfilled,  the  refineries  will  be  caring  for 
every  pound  of  raw  product  that  will  have  been  shipped  from  the 
mines. 

Interruptions  to  mine  operations  in  the  winter  months,  re- 
rtected  by  smaller  receipts  at  refineries  liO  to  90  days  later,  will  be 
otf.set  in  the  summer  months  by  extreme  heat  at  the  refineries, 
making  im))ossible  full  oi)eration. 

Another  factor  in  keeping  down  the  yield  from  refineries  continues 
to  be  found  in  the  inetficiency  of  labour.  The  highest  wage  scale 
ever  paid,  instead  of  making  better  workmen,  has  the  opposite  effect 
among  tlie  refinery  employes,  and  it  now  takes  :iO  hours  to  perform 
work  ordinarily  handled  in  2t. — ICler^ri'cnl  Iteiiein  and  Weftern 
Kli'fl  I'it'iait. 

A  New  Insulating  Material. — A  mw  patent  insulating 

material,  whicli,  it  is  claimM,  is  hard,  almost  incombustible,  and 
Mon -absorbent,  can  be  moulded  and  wrought,  and  is  suitable  for 
replacing  porcelain,  marble,  slate,  and  vulcanised  substances,  ha* 
been  described  in  Induxtria  r.  InKenciotWi.  It  is  composed  of  pul- 
verised asbestos,  .52  per  cent.  ;  sifte<l  mica.  II  p«!r  cent.  ;  ''  mineral 
caoutchouc."  20  per  cent.  ;  rubber  solution.  10  per  cent.  ;  sulphur, 
.S  per  c?nt.  ;  and  resin,  I  per  cent.  These  proportions  are  approxi- 
mate, and  may  be  varied. 
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THE     POSITION    OF    THE     ENGINEER    IN 
NATIONAL     AFFAIRS. 


\T  a  siwcial  iiifotiiife'  ot  the  Amekican  Institute  of  Electric.^i. 
EsQiNKEKS,  the  i'resiaeiit,  Mr.  H.  W.  Buck,  dohvcred  uii 
addresii  ou  this  subject.  'Iho  Following  abstract  is  based  uiKin 
the  Klei-tricid    World   iei>oit  :—  . 

The  ehaiife  and  iiiiproveiiioiit  in  the  engineer's  ixisitiou  in 
the  worltl  in  recent  years  have  been  so  rapid  as  to  surprise 
even  those  who  were  the  optimists  in  the  underdog  days  ol 
the  engineering  profession.  The  engineering  pmles-sion  is 
coining  into  its  own.  A  tiood  of  seientilie  and  technical 
aceoinplishnient  has  swept  over  the  face  of  the  earth,  revolu- 
tionisuig  life,   conmierco,   and   international  destinies. 

In  all  this  development  i>eriod  of  the  engineering  profession 
during  the  last  century  the  engineer  has  woiked  his  way 
along  alone  and  in  .silence,  so  to  speak,  seeking  his  reward 
rather  in  the  joy  of  accomplishment  and  in  the  lealisation  of 
his  dreams  than  in  worldly  recognition  and  accumulation. 
The  very  inherent  greatness  of  the  pioneers  who  have  laid 
the  foundations  upon  which  we  now  build  prevented  them  in 
a  way  from  acquiring  a  more  worldly  position  in  alVairs.  This 
tradition,  however,  is  not  a  virtue  beyond  a  certain  point, 
and  the  engineer  by  nature  is  too  willing  to  give  way  to 
others.  The  time  has  come  when  he  should  take  a  more 
worldly  position  in  the  world  which  he  him.self  has  created. 

In  our  general  relations  to  intellectual  development  we  niay 
•consider  that  w^e  are  just  emerging  from  a  classical  period 
where  tradition,  custom,  prejudice,  ignorance,  and  dogmatic 
religion  were  the  controlling  forces.  Movements  which  took 
place  in  world  affairs  were  largely  political,  following  the  paths 
best  suited  to  the  advantage  of  the  ruling  classt^s.  There  was 
little  real  progress,  because  there  was  no  development  of 
scientitic  knowledge  and  its  application  in  engineering.  Scien- 
tific truth  held  no  standing.  The  worship  of  trailition  caused 
a  powerful  reaction  against  any  scientific  discovery  which 
might  nece.ssitate  a  readjustment  of  established  habits  of 
thought  and  life. 

A  constant  change  in  point  of  view,  which  is  so  largely 
brought  about  through  developments  in  scientific  knowledge, 
seems  to  be  necessary  for  progress  in  civihsation.  Our  civili- 
sation to-day  differs  from  that  of  a  century  ago  in  proportion 
to  the  scientific  and  engineering  evolution  which  has  taken 
place  during  the  period  through  its  reactions  on  life  in  all 
of  its  phases.  Such  discoveries  in  science  as  the  law  of  gravi- 
tation, the  evolution  of  species,  the  laws  of  electromagnetic 
induction,  itc,  have  probably  had  a  more  profound  effect  upon 
the  development  of  the  huuuin  race  than  any  other  acts  in 
history. 

The  engineering  profession  has  passed  through  the  preli- 
minary stages  of  its  growth,  and  has  reached  a  position  where 
the  engineer  should  work  and  act,  not  only  with  proper  atten- 
tion to  his  work  itself,  but  with  full  consciousness  of  the 
important  relation  of  his  work  to  human  affairs  in  general. 
Among  the  early  pioneers  in  engineering  were  many  notable 
instances  of  men  of  great  breadth  of  view.  Of  recent  years, 
however,  under  the  stress  of  commercial  development  and 
economic  conditions,  increasing  specialisation  has  taken  place 
and  the  engineer  has  become  obliged  to  compass  his  mind 
with  an  ever-narrowing  horizon.  This  specialisation  produces 
extraordinary  proficiency  in  particular  fields,  but  has  the 
objectionable  effect  of  narrowing  the  character  and  outlook 
of  the  man,  and  of  reducing  his  value  as  a  citizen.  We  must 
take  care  lest  commercial  con.siderations  and  the  modern 
mania  for  efficiency  in  the  narrow  sense  force  our  engineers 
to  lose  sight  of  the  world  around  them  in  their  concentrated 
attention  to  the  part  rather  than  to  the  whole.  This  excessive 
specialisation  is  a  danger  which  threatens  the  future  .standing 
of  the  engineer. 

It  is  interesting  to  recall  in  this  connection  the  results  of  a 
recent  canvass  made  by  a  joint  committee  on  education  on 
the  qualities  which,  in  the  opinion  of  about  5,000  leading  men, 
engineers  and  others,  best  fit  a  man  for  a  successful  career  as 
an  engineer.  As  a  result  of  this  vote,  only  13  points  out  ot 
100  were  assigned  to  purely  technical  knowledge  as  an  es.sen- 
tial,  the  other  87  points  being  allotted  to  broader  qualifica- 
tions, .such  as  judgment,  character,  human  understanding,  &c. 
This  is  merely  a  quantitative  statement  of  the  many  general 
demands  now  being  made  of  the  engineer,  and  it  illustrates 
how  his  work  has  broadened  out.  It  is  an  interesting  and 
encouraging   symptom. 

A  most  significant  movement  of  recent  times  in  the  engi- 
neering world  has  been  the  development  of  co-operative  action 
among  engineers  of  all  classes,  and  this  tendency  will.  I 
beheve.  serve  to  offset  the  evils  of  specialisation.  It  is  the 
growing  recognition  of  the  fact  that  all  branches  of  engineer- 
ing are  interdependent.  We  electrical  engineers.  I  believe. 
are  well  aware  how  much  we  need  the  assistance  of  other 
branches  of  engineering  for  the  successful  fulfilment  of  our 
purpose. 

This  co-operative  movement  has  quite  recently  been  given 
'  tangible  expression  in  the  foniiation  of  the  Engineering 
Council,  an  act,  I  believe,  of  far-reaching  consequence.  Under 
this  organisation,  as  a  beginning,  the  Civil.  Mechanical. 
Mining,  and  Electrical  Societies,  together  with  the  United 
Engineering  Society,  are  tied  together  for  co-operative  action 
through   a  joint  body  of  24  representatives.     This  body   will 


meet  at  frequent  intervals,  and  will  deliberate  ou  matters  ot 
general  interest  to  engineers.  It  is  an  encouraging  beginning 
toward  universal  co-operation  among  enijtneers  in  all  branches 
of  work. 

In  this  Engineering  Council  we  have  for  the  first  time  an 
engineering  body,  representing  about  :W,OU<J  engineers,  of 
sulficient  bcoik'  and  standing  to  create  an  engineering  public 
opinion.  Its  inlluence  is  likely  to  be  far-reaching  in  buililing 
U[)  the  prestige  of  engineers  in  both  technical  and  livic  affairs, 
.V  further  development  which  has  reached  full  recognition 
oidy  in  recent  times  is  the  mutual  a[)preciation  which  lias 
grown  up  between  the  engineer  on  the  one  band  and  the 
worker  in  pure  .science  on  the  other. 

The  engineer  Uxiks  to  the  scientist  to  provide  him  with 
raw'  materials  of  knowledge  with  which  to  work  out  his 
appliiiitions,  and  the  scientist  must  hmk  to  the  engineer  to 
make  his  discoveries  so  fruitful  that  the  full  efl'ectiveiie.ss  of 
his  work  on  the  frontier  of  research  can  be  su.stained.  Both 
are  working  together  in  onler  to  unfold  nature  in  the  most 
elVective.  way    for  the    beiu'fit  of   man. 

.\ll  of  the  imiK>rtant  movements  taking  place  at  the  present 
time  which  centre  around  the  engineer  and  his  work  mean, 
I  believe,  that  the  engineer  is  soon  going  to  leave  hi.s  position 
of  isolation  in  independent  fields  of  work  and  realise  that  he 
owes  an  obligation  to  the  community  broader  than  his  daily 
engineering  work,  and  will  contribute  to  the  general  welfare 
his  talents  and  experience.  It  matters  not  whether  th? 
jiroblems  before  him  are  political,  .sociological,  industrial,  or 
technical;  1  lielieve  that  the  engineering  tyix^  of  mind,  if  the 
proijer  breadth  of  vi<'w  has  been  acquired,  is  best  fitted  to 
undertake  them. 

It  is  not  necessary,  perhap.s,  in  important  administrative 
positions  to  have  civil,  electrical,  or  mechanical  engineers  as 
such,  but  W'e  do  need  men  in  those  positions  who  have  had 
training  of  the  tyi>e  which  engineering  gives,  with  the  mental 
balance,  the  power  of  analysis  which  such  a  training  develops, 
the  resourcefulness  and  the  faculty  of  recognising  and  pro- 
perly apportioning  the  various  elements  in  a  problem.  There 
is  a  quality  of  mental  honesty  which  engineering  experience 
highly  develops  which  is  sorely  needed  in  public  life.  The 
scientific  and  engineering  professions  should  rise  up  and 
furnish  such  men  from  their  ranks  for  the  welfare  of  the 
country. 

T  believe  that  we  can  confidently  look  forward  to  a  new  era 
for  the  proper  fulfilment  of  the  destinies  of  the  engineer.  Out 
of  this  world  chaos  we  now  .see  men  of  engineering  and 
scientific  training  rising  to  positions  of  commanding  promi- 
nence on  all  sides.  It  is  simply  the  working  of  the  inevitable 
law  of  the  survival  of  the  fittest. 

In  this  great  movement  not  only  mu.st  the  individual  engi- 
neer play  his  part,  but  the  great  engineering  .societies  must 
realise  the  power  of  influence  which  they  are  developing  in  an 
ever-increasing  degree  in  the  community  at  large,  and  the 
obligations  which  devolve  upon  them. 

And  so  I  hope  that  the  American  Institute  of  Electrical 
Engineers,  as  it  passes  along  from  one  administration  to  an- 
other, will  acquire  an  increasing  realisation  of  its  duty,  not 
only  in  furthering  the  growth  of  science  and  engineering,  but 
in  furthering  the  influence  of  the  engineer  in  the  affairs  of 
the  countrv  and  of  the  world. 


A     NEW     INDUSTRIAL     LEAGUE. 


{Concluded  from  page  81.) 

Mr.  George  H.  Roberts,  M.P.,  said  that  the  greatest  of 
all  the  problems  that  would  have  to  be  dealt  vvith  after  the 
war  would  be  the  problem  of  the  relationship  of  employer 
and  employed.  The  war  would  have  had  a  tremendous  effect 
on  the  whole  of  our  system  of  society.  We  should  have  dissi- 
pated tremendous  wealth ;  should  have  lost  even  more  in  flesh 
and  blood  than  in  material  things;  and  we  should  have  to 
face  great  problems  of  recuperation,  reconstruction,  and  trade 
expansion  if  our  country  was  to  retain  its  hold  on  the  markets 
of  the  world.  The  great  question  before  ua  was  :  "  How  is 
our  country  to  maintain  its  commercial  position  of  eminence?" 
In  his  view,  if  the  old  disputations  remained,  if  employers 
and  employed  w'ere  ranged  in  conflicting  camps,  the  ravages 
of  war  would  not  be  repaired,  reconstruction  would  be  im- 
j-iossible,  and  as  sure  as  night  followed  morn,  so  would  the 
decline  and  fall  of  the  British  Empire  set  in  unless  they  were 
able  to  solve  the  great  question  then  under  discussion.  He 
had  always  been  an  agitator,  but  he  felt  that  if  his  views 
ought  to  be  modified  in  any  way,  he  claimed  that  human 
qiiaiity  of  courage  to  express  such  modification.  He  had 
come  to  the  conclusion  that  many  of  the  things  he  hoped 
for  in  the  days  of  his  youthful  enthusiasm  were  not  going 
to  be  achieved  merely  by  the  hoping.  Those  great  human 
problems  were  not  going  to  be  solved  by  the  application  of 
anv  heavenly  alchemy.  Human  problems  had  to  be  worked 
out  by  human  beings,  and  therefore  mistakes  would  always 
be  made ;  but  they  must  risk  those  mistakes  in  order  that 
they  might  gradually  grope  their  way  to  a  better  and  more 
perfect  state  of  things.  Those  who  had  been  as.sociateii  with 
their  movement  had  recently  been  immensely  heartened.     He 
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hail  something  to  do  with  the  setting  up  by  the  Government 
of  a  sub-committee  of  the  Kecoustruftion  Committee  to  deal 
with  the  pi-oblem   that  mainl.v   cdnceriiod  them — the  relation- 
ship of  employer  and  employeil.     They   rejoiced  to  know  that 
men  of  varying  views,  men  who.  before  the  war,  could  never 
have  agreed  on   any  one  subject,    had   agreed  to  sit  round   a 
table    to   discuss    this    problem,    and    had    submitted   recom- 
mendations.     Holding   diverse    views,   they  had   unanimously 
submitted  recommendations  in  accord  with  the  fundamentals 
of  the  movement.     They   recogiiLsed  that  after  the  war  there 
would  be  a.  great    need    for   industrial   liarmony.      They   per- 
ceived that    unless   the   employer  and    the  employed   worked 
together  in    friendly   co-operation   the  history    of  the   British 
Empire   must   be  cut  very  short.     Men   with   extreme  labour 
views  had   joined    with  employers  of  orthodox   opinion,  and, 
if  acted   ui>on,   their  recommendations  would   do  a  great  deal 
towards  rehabilitating  our  country,  and  helping  to  promote  a 
friendly  feeling  and  clear  understanding  between  the  various 
industrial  clas.ses  of  the  community.     They  desired  to  further 
the  recommendations  of  the  Whitley  Committee.     He  had  no 
illu.sions.     The    interests   of   employci-s   and   employed    would 
never  be  identical  any  more  than  the  piinciple  of  nationality 
or  the  interests  of  buyer  and   .seller  would  be   identical,   but 
up   to  a  certain  point  there    was  a    community   of   interest.  . 
They  proposed    to   develop  the  movement    which    was  repre- 
sented  in   the  Industj-ial   I^-ague.     They   believed  that   by  its 
development  they  would  be   conferi'ing  a    substantial   advan- 
tage on  the  country,  and  they  were  going  to  develop  as  from 
that  night.      He    would   like    to  see   a  Director  of  Industrial 
Harmony    appointed.      He    wanted   to    impress  on  employers 
and   those   w'ho  had  influence  with  them  the  need  of   recog- 
nising  that   mere   expressions  of  sympathy  were    not   going 
to  tend  to  the  pacification  of  the  working  "classes.    They  had 
to  produce  .substantial  results.    The  working  clas.ses  w^ere  im- 
pressed  w^ith   the  belief  that  they  got  plentiful  promises  but 
no  substantial  results.     If  they  wanted  to  establish  industrial 
harmony  m    this    country   they   had    to  show  that,   by   that 
policy,    substantial    results    would    accrue  not  to  one    but    to 
every  class  m  the  community.     He  was  certain  that  if  they 
pursued  that  policy  then,   just  as  before  the   war  there   was 
indu.strial    chaos,    so  in   the    days   when   peace   was  restored 
they  would  be  able  to  .say  that  industrial  co.smos  had  emerged 
Sir  ARCHIB.4LD  Denny  remarked  that  he  entirelv  sympathised 
with  the  idea  of  getting  the  employers  and  employed  together 
in  the  old  days  the  works  were  .smaller,  and  they  knew  their 
own  nien  much  better.     The   principle   of  his  own  firm  was 
that  these  who  came  to  rule  in  the  works  must  have  served 
their  time  through  the  works.     When  he  began  his  time  thev 
had     payment    by     results     in     the     iron     trades;    his    elder 
brother    introduced   payment   by   results.      That    .system    had 
continued   ever   since,  and  he  thought  theirs  w-ere  the   onlv 
work.s  in  the  kingdom   where  piecework  in  the  joiners'  shop 
ot  a  shipbuilding  yard  was  practised  before  the  war.    In  1877 
they    wanted    to  introduce   the    system    into   the    carpenters- 
shop,  but  the  men  would  not  have  it,  and  thev  struck     Thev 
were  afraid  that  their  rates  woul.i  be  cut  as  .soon  as  their  out- 
put was  discovered.     That  was  quite  a   natural   fear.      After 
the  strike  had   lasted  some  time  the  men   .said   that  if  thev 
w'ould  give  them   an   assurance  that  rates  would  not  be  cut 
they  would  accept  the  s.vstem.    They  did  that,  with  the  result 
that  the  s.vstem  was  continued  ever  since,  and  had  been  per- 
fectly .satisfactory.      He    had    great  faults  to   find    with    em- 
ployes.    It  was  very   difficult   for  the  employers  to  deal  with 
the  trade  union  leaders,   because  they  were  never  quite  sure 
whether  they  could  deliver  the  goods.     That  difficultv   arose 
from  the  fact  that,  either  from  force  of  circumstances  or  from 
their  own   management,  there   had  been  created  a  power  in- 
side  the    unions    which    seemefl    to   dominate    the    situation 
Iheir  leaders  had  always  to  take  a  voU'  before  anything  could 
be  decided,  and  that  was  not  verv  useful.     Tlie  leaders  were 
quite  strong  enough  to  carry  their  points  in   discussion   with 
the  employers,  and  were  a  good  deal  cleverer,  therefore  they 
ought   to  be  able   to   deliver  the  goods.     Credit  was  a   great 
thing,   and    if    they   shook   it,    then    there    would    be  neither 
nioney  nor  anything  else.     They  had  to  produce  the  goods  as 
cheaply  as  they  could.     If  there  was  a  rise  in   wages  and  no 
nse  in   production,   then  they  would  not  be  a    bit   better  off. 
They  had  to  produce  things  more  chea|)Iv  than  they  had  ever 
done  before,  and  then  they  would  be  in  that  stat<"'of  comfort 
which  they  all  desired.    No  one  approved  of  low  wages.    Win- 
did  we  pay  them?     Because  we  had  competition,  and  comivti- 
tion  with  the  foreigner  was  as  hard  as  it  could  be,  but  there 
was  also  competition  amongst  ourselves  in   this  country.     He 
was  not  speaking  as  a  syndicalist.     It  was  cheap  things  thev 
wanted  to  pro<luce,  and  then  thVy  would  all  be  as  comfortable 
and  happy  as  the  day  was  long. 

The  Rt.  Hon.  F.  Htth  Jackson,  the  next  speaker,  said 
that,  personally,  he  entirely  suppf)rted  the  recommeiulations 
of  the  Whitlev  Committee,  but  the  execution  dei>ended  u|Kiif  the 
goodwill  and  the  co-operation  of  the  einplo.ver  and  employed. 
So  far  as  he  could  see  at  the  present  moment,  that  co-opera- 
tion was  by  no  means  .such  a  certainty  as  he  should  wish  it 
to  be.  He  had  been  as.sociated  with  another  movement  which 
had  objects  similar  to  those  of  the  movement  represented  there 
that  night.  For  what  they  woro  worth  they  were  p^'rfrctly 
willing  to  co-operate  with  any  other  movement  which  had 
the  .same  object  in  view,  and  to  co-operate  in  the  most  whole- 
hearted manner  for  the  achievement  of  the  end  which  was 
•o  much  desired.     He  very   strongly  deprecated  any   idea  of 


comiwtition  between  this  movement,  their  movement,  and 
any  other  movement  for  promoting  more  amicable  relations, 
bctweeu  employers  and  employed.  .  It  would  be  a  national 
disaster  if  they  had  organisations  which,  while  having  the 
.same  obj(H;t  in  view,  were  working  on  different  lines,  and 
he  therefore  hoped  (and  he  felt  i^ifectly  certain  of  it  as  far 
as  his  movement  W'as  concerned)  that  the  .spirit  of  co-opera- 
tion would  be  present.  They  wanted  co-olieration,  not  compe- 
tition. 

Mr.  (1.  Wakdlb  (.Acting  Chairman  of  the  Labour  Party^ 
said  that  if  he  were  to  focus  in  a  sentence  what  was  the 
result  of  the  present  meeting,  he  would  say  that  they  felt 
that  .something  must  be  done  to  prevent  an  industrial  war 
after  the  pres<'nt  war.  He  was  not  going  to  blind  them  to 
the  fact  that  there  was  a  considerable  amount  of  underlying 
suspicion  which  hit  the  labour  people  as  hard  as  it  hit  the 
employer.  He  was  anxious  for  the  sake  of  the  future  of  the 
country,  and  for  the  sake  of  the  workmen,  as  well  as  the 
employers,  that  something  should  be  done  to  stop  what  was 
going  on  now.  It  could  not  be  stopped  by  force,  iiut  it  could 
be  .stoi)p<'d  by  convincing  the  worker  that  the  next  step, 
whatever  might  be  the  ultimate  step,  was  to  secure  co-opera- 
tion between  the  employers  and  employed  in  order  to  bring 
about  a  better  state  of  affairs.  Everyone  worked  for  mixed 
motives,  but  if  their  motive  was  unselfish  within  reason  it 
could  be  done.  Tliat  meeting  might  be  historical,  but  the 
thing  would  not  have  to  .stop  there,  and  they  would  not  have 
to  deal  with  Labour  leaders  only;  they  would  have  to  go 
down  to  the  men.  They  would  have  to  get  the  men  together. 
It  was  not  always  the  fault  of  the  men  that  there  was  no 
co-o])cration.  They  did  not  get  the  chance.  Let  them  under- 
stand what  was  at  stake.  He  could  see  w'hat  was  happening 
— they  could  not.  He  could  do  his  bit.  but  only  at  great  risk 
and  under  great  suspicion.  If  they  wanted  to  destroy  the 
seditious  spirit  that  was  abroad  amongst  a  certain  section  in 
the  country  the  only  way  they  could  do  it  was  by  absolute 
frank  o)>enness  between   themselves  and  their  employes. 

Mr.  Bi.AiN  propo.sed  a  vote  of  thanks  to  the  Chairman. 
Mr.  ^^".  A.  .'Vppleton  (secretary  of  the  General  Federation  of 
Trade  T'nions)  seconded,  and  Mr.  T,ee  Murray  briefly  res- 
ponded. 


ELECTRIC     VEHICLES     IN     SHEFFIELD. 


In  the  discussion  on  Mr.  Priestley's  paper  (Blec.  Rev.,  July 
'20th,  p.  5-5),  before  the  Institute  of  Cleansing  Superinten- 
dents, for  a  report  of  which  we  are  indebted  to  The  Siii- 
ucyor,  the  author  remarked  that  they  might  assume  that 
a  horse  cost  13s.  6d.,  and  that  a  motor  vehicle  would  replace 
two  horses  without  any  additional  rent.  If  they  had  horses 
and  two  drivers  replaced  by  one  vehicle  and  one  driver,  it 
was  a  paying  concern.  His  experience  had  shown  that  sn 
far  as  Sheftield  was  concenied  the  best  point  for  electrii> 
for  refuse  collection  was  a  total  journey  from  depot  to  depot 
of  about  three  miles.  If  the  journey  was  less  than  that  dis- 
tance they  thought  that  honses  could  do  the  work  slightly 
cheaper  than  electrics. 

The  President  (Mr.  Terry)  said  that  Nottingham  corres- 
ponded almost  exactly  with  Sheffield  in  its  local  conditions, 
and  the  figures  obtained  from  the  working  were  almost  iden-  . 
tical,  but  he  differed  somewhat  from  Mr.  Priestley  with  , 
regard  to  the  three-mile  limit.  The  first  two  vehicles  which 
Nottingham  obtained  were  three-ton  vehicles,  and  they  had 
.some  journeys  covering  five  miles.  He  presented  some  figures 
to  his  Committee  in  March  last,  and  worked  out  the  whole  ( 
of  the  working  cost,  and  the  total  amount  of  refuse  collected, 
and  compared  the  average  cost  per  ton  with  the  average  ccist 
l>er  ton  of  horses  worked  throughout  the  city.  Taking  (b. 
two  fiirthe.st  distances  and  the  two  nearest  distances.  In' 
thought  that  the  co.st  showed  a  fair  average  for  the  city,  and. 
compared  with  the  average  cost  for  horses'  work,  these 
figures  for  three  vehicles  from  October,  1915,  to  Februaiv 
la.st  showed  an  average  cost  )ier  ton  of  4s.  4.7d.,  and  for  four 
viliicles  an  average  cost  of  Is.  L-ld.,  while  the  avernge  cn-t 
[X'l-  ton  of  the  horse  vehicles  was  .5s.  1.3d.  per  ton.  Tb;ii 
was  showing  a  considerable  saving  in  favour  of  electrics. 

M(\.   W.    Roberts    (Liverixiol)   .sjiid   that,   as   the    membrt 
knew,   he   always   believed    in  hor.ses.     But   he  had   had   tli. 
opportunity    of    reading    Mr.     Priestley's    paper    on    electrii 
vehicles,  and   evidently,   from  the  figures,   these  vehicles  had 
woiked    remarkably    well.      In     Liver|viol    they   had   a    larg. 
.number   nf   horses,    between    3()ll  and    10(1,   and   a   number  <A' 
petidl-driven    vehicles,    for   their  engineer   believed    that    thr\ 
could  run  a  jxdrol-driven  vehicle  much  cheaper  than  an  elei 
trie.     For  certain  distances  he  believed  that  horses  were  more 
economical,    but    there    seemed    no   doubt    that   for  long   dis 
tahces   the    petrol    vehicle,   or   the   electric,    could    beat    tin' 
horse.     Everything  depended  in  connection  with  the.se  petrol- 
driven    or    electric-driven    vehicles    on    getting    them    loaded 
quickly  and  lightened  quickly.    They  must  always  keep  them 
working  to  make  them  pay. 

Mr.  \V.  Gheio  (rdasgow)  said  Mr.  Priestley  told  them  that 
in  Shellicid  <'a<h  man  and  horse  cost  ISs.  6d.  a,  day.  He 
thought  that  was  extremely  low.  In  Glasgow  it  cost  16s.  Cd.. 
but.  on  the  other  hand,  in  Glasgow  they  got  more  work  out 
of   their  horses.     In   the   next    table,   about   electric   vehicles. 
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Mr.  Priestley  said  that  lie  was  ^uanmteeti  a  lO-years  life 
lor  the  vehicle,  and  he  wi'ut  on  to  tay,  "One  hall'  the  cost 
v{  tlu'  vehicle  is  represented  liy  ihe  liattery,  and  this  is 
),'iiarantiK'd  to  Hive  KK.I  iier  cent,  ol  its  original  elliciency  after 
eitjht  years'  continuous  service,  ami  any  defects  due  to  niis- 
u.s<>  are  made  nood  by  the  makers  durini'  such  iK,>rii)d."  lu 
Glast<o\v  they  purihased  an  Edi.son  hattery  vehicU',  and  they 
were  only  tliven  a  (guarantee  of  four  years  on  '1(I,(KX)  miles, 
with  W  per  cent,  for  the  next  year,  and  Sll  per  cent,  on  the 
lemainiiif,'  vear,  so  that  he  thuuttht  the  estimate  here  should 
have  a  five  years'  life  instead  (jf  ten.  Hut,  notwithstandint.' 
this,  the  cost  of  electric  vehicles  in  Cda.ssiow  for  collection 
and  luiulage  was  lis.  lOd.  pt'V  ton,  ami  for  horses  'Is.  2d.  iwr 
ton. 

-Md.  C.  C.  Elliott  (New-castle)  .said  that  he  had  had  i") 
vears"  exiH-ricnce  of  haulafie  with  steam  and  jK'trol  wagons, 
■'riiere  was  nothing  to  challenge  the  electric  vehicle  for  inter- 
mitt<>nt  work  and  varied  loads,  and  the  house-to-house  de- 
liveries to  a  distance  of  three  miles.  Take  an  electric  ear 
to  carry  two  miles,  however,  and  they  would  find  that  a 
petrol  car  worked  out  chea)>i'r  than  the  electric.  They  were 
also  doing  short  work,  and  loading  aliout  a  mile  and  a  half, 
and  the  cost  of  the  horse  cart  compared  with  the  petrol,  or 
the  electric,  or  the  steam  vehicle,  wa.s  higher.  But  hc/did 
not  think  that  they  could  lay  down  a  general  law.  For  long 
distances  over  six  miles  they  could  not  heat  the  steam  wagon 
for  loads  of  live  tons  and  upwards.  The  horse  w-ould  always 
liave  its  place  in   the  very  short  distances. 

Mr.  R.  DiciGi.K  (.\ccrington)  said  that  in  Accrington  they 
had  had  one  of  these  vehicles  for  about  two  months,  and  the 
distance  they  had  to  carry  their  stulf  was  within  a  radius 
of  t^io  miles.  He  could  assure  the  conference  that  the  elec- 
tric vehicle  had  come  to  stay,  and  that  if  they  could  get  an- 
other they  would  have  one  next  week.  The  vehicle  was 
bringing  in  about  20  loads  a  day.  It  had  had  the  advantage 
of  being  in  comjx>tition  with  the  horse,  and  the  horse  had 
been  doing  more  work  because  of  the  competition.  They  had 
reduced  the  cost  per  ton  by  Is.  Besides  that,  they  had  a 
system  of  bonuses:  tlie  men  had  been  earning  more  money, 
and  were  quite  satisfied.  In  the  .short  distances  the  electric 
vehicle    would    compete  very   favourably   •^^■ith   the  horse. 

Mr.  T.  St.ike  (Stoke-on-Trent)  had  seen  a  three-tonner  and 
a  two-tonner  on  the  previous  aTternoon,  and  was  very  pleased 
with  the  ease  with  which  the  thing  was  manipulated ;  but  he 
thought  that  the  body  was  built  far  too  heavy  to  carry  two 
tons  of  house  refuse.  These  bodies  would  be  quite  capable 
of  carrying  anything  from  five  to  seven  tons  of  any  kind  of 
mateiial. 

Mr.  H.  HoPKiNSOX  (Portsmouth)  said  he  had  not  the 
slightest  doubt  about  the  accuracy  of  Mr.  Priestley's  figures. 
He  foresaw  a  big  extension  of  this  business,  and  although  he 
was  a  horsey  man,  and  had  many  horsey  men  on  the  com- 
nuttee,  they  had  changed  their  policy.  They  had  got  almost 
carte  blanche,  now.  His  committee  was  perfectly  satisfied 
that  they  had  beaten  the  horse  off  the  face  of  the  earth  as 
regarded  the  collection  of  refuse. 

Mr.  Priestley,  in  reply,  said  with  regard  to  the  cost  of 
bringing  in  a  motor  when  it  broke  down  with  a  load,  he  had 
had  a  good  deal  of  experience,  and  he  considered  that  it 
fonued  an  infinitesimal  proportion  of  the  cost.  To  know  that 
he  had  got  four  years  more  guarantee  on  his  battery  than 
Mr.  Greig  had  been  able  to  get  for  his  dehghted  him.  One  or 
two  references  had  been  made  to  the  question  of  the  three- 
mile'  limit.  Referring  to  the  conditions  which  obtained  in 
Sheffield  in  the  collection  of  bin  refuse,  their  experience  was 
that  they  loaded  and  got  away  rapidly — where  the  refuse  was 
already  out  in  the  street — and  the  figures  for  loading  showed 
that  the  electric  could  beat  the  horse  at  any  distance.  No 
time  was  lost  in  charging.  The  vehicles  were  charged  in  the 
depot  at  night  between  the  day  and  the  night  service,  and 
when  they  caaie  in  for  meal  times,  either  during  the  night  or 
during  the  day,  if  necessary.  He  did  not  agree  that  the 
weight  of  the  body  was  in  excess  of  what  was  required. 
The  tire  wear  depended  on  the  conditions  of  the  district. 
Their  tire  wear  was  very  much  in  excess  of  the  tire  wear  in 
Nottingham.  Mr.  Terry  had  had  his  vehicles  at  work  since 
October,  191.5,  and  had  only  recently  renewed.  In  Sheffield 
they  had  renewed  more  than  once,  but  they  had  an  arrange- 
ment with  the  tire  manufacturers  to  work  them  on  bare 
maintenance  cost,  and  the  prices  that  were  given  per  mile 
were  what  they  were  paying  for  the  maintenance  of  their 
tires. 


artistic  deai^rii  of  wall  ])lu;;  luid  socket  suitable  for  use  in  private 
houses.  With  the  introduction  of  imrtalile  electrical  apparatu.* 
into  factories  this  problem  has  assumed  ditlicult  i)n)portioiiR,  and 
with  the  publication  of  the  Home  OHice  Itegulations  (fovernintf  the 
use  of  electricity  in  factories,  the  problem  lias  been  still  further 
complicated. 

To  comply  fully  with  the  recniircnients  of  the  Home  Office 
Regulations,  and  also  with  the  iei|iiiii-iiieiita  of  factory  engineers, 
it  has  been  necessary  to  design  a  wall  socket  and  plujr  whicli, 
while  beinjr  of  thoroughly  sound  mechanical  construction,  provide* 
that  :— 

C»)  The  wall  socket  must  be  combined  with  a  multipolar  switch, 
by  means  of  which  the  tubular  contacts  in  the  socket  may  be 
rendered  "  dead." 

{h)  The  plug  must  be  so  interlocked  with  the  switch  and  socket 
that  it  is  inipossil)le  to  insert  the  plug  while  the  switch  is  "  on  " 
and  the  tulmhir  contacts  "  live,"  and  it  must  also  be  impossible  to 
withdraw  the  plug  unless  the  tuljular  contacts  are  "  dead." 

(c)  The  multi))olar  switch  must  break  contact  on  each  pole. 

(_il)  The  api)aratus  must  be  efficiently  earthed,  and  it  must  be 
impossible  to  break  t  he  earth  iniless  all  the  contacts  are  rendered 
"dea<l." 

{r)  The  plug  having  been  withdrawn,  it  must  be  impossible  for 
anyone  to  turn  the  switch  on  anil  tlius  make  the  tubular  contacts 
in  the  socket  "  live." 

Cy)  The  apparatus  must  be  so  constructed  that  when  necessary 
it  can, be  rendered  absolutely  water-tight,  and  it  should  also  be  so 
constructed  that  when  necessary  it  can  be  rendered  fiame-proof  for 
use  in  mines. 

Messrs.  Donov.\n  .V:  Co.,  47,  Cornwall  Street,  Birmingham,  have 
recently  designed  and  patented  a  unique  type  of  wall  socket  and 
plug,  which,  while  possessing  great  mechanical  strength,  fulfils  all 
the  above  requirements. 

The  socket  and  switch  are  enclosed  in  a  cast-iron  case,  which 
can  be  rendered  water-tight  and  flame-proof.  The  switch  is  of  the 
multipolar  t.ype  acting  on  each  plug  contact,  and  is  so  arranged 
that  when  the  plug  is  withdrawn  the  contacts  are  "  dead,"  and 
cannot  become  "  live"  unless  the  plug  is  inserted. 

The  mere  act  of  inserting  the  plug  does  not  operate  the  switch, 
as  has  been  the  case  in  all  previous  designs.     In  the  design  under 


Fig.  !,— Dosovan  Wall  Socket  and  Plug. 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Bfitders  tire  incited  to  submit  pacticularx  of  new  or  improved 
dericea  iind  apparati/x,  ichieh  will  he  published  if  considered  of 
xufiicient  interest. 


Donovan's  Patent  Combined  Switch,  Wall  Socket,  and  Plug. 

The  problem  of  connecting  portable  apparatus  to  a  permanent 
source  of  supply  has  occupied  the  thoughts  of  electrical  manu- 
facturers for  a  number  of  years,  but  their  principal  efforts  have 
been  directed  towards  the  production  of  a  convenient,  small,  and 


notice  the  plug  is  provided  with  a  key,  which  operates  the  switch 
by  turning  to  the  right  or  left,  and  the  plug  is  so  arranged  that  it 
cannot  possibly  be  withdrawn  unless  the  switch  is  iu  the  "  off  " 
position,  and,  further,  if  the  switch  and  socket  were  removed  from 
the  case,  and  the  switch  were  put  on  before  being  returned  to  the 
case,  it  would  be  impossible  to  insert  the  plug. 

The  switch  is  of  the  quick-break  rotary  type,  with  absolutely 
free  handle  arranged  so  that  the  switch  cannot  be  held  in  semi  or 
partial  contact.  Both  the  socket  and  plug  are  each  made  of  a  solid 
block  of  ebonite,  thoroughly  shrouded  in  a  massive  metal  case. 
It  is  claimed  that  the  whole  of  the  apparatus  is,  in  addition  to 
being  a  perfect  electrical  device,  a  thoroughly  sound  mechanical 
article,   which  immediately  appeals  to  the  trained  engineer. 
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This  type  of  apparatus  is  specially  suited  for  use  in  factories, 
shipyards,  ironworicg,  motor  g-arajres,  coal  m^nep,  and  on  steam- 
ships, and  no  doubt  it  will  also  be  largely  used  in  theatres  in  con- 
nection with  stag-e  lifrhting  and  heatintr.  li 

A  Handy  Motor  Ladter. 

We  are  indebted  to  Mr.  L.  L.  Horrell,  assistant  electrical  engineer 
to  the  municipality  of  Pretoria,  for  the  photograph  here  repro- 
duced, showing  a  ■'motor  ladder"  outfit  whch  the  electricity 
department  is  using.  Pretoria  is  one  mile  wide  and  seven  miles 
long,  and>  has  4,()00  consumers,  all  of  whom,  with  the  exception  of 
a  few  in  the  centre  of  the  town,  are  fed  off  overhead  bare-copper 
mains  run  on  36-ft.  steel  poles,  e  '*'  douao 

This  motor  ladder  is  used  for  getting  to  the  confumer.^  quickly 
for  disconnecting,  connecting,  and  attending  to  ''  All  lights  out." 
Since  the  outfit  was  put  in  oommi.ssion,  se\en  moi.ths  ago,  it   has 


Fig.  2.— Motor-cycle  Ladder. 

averaged  1,000  miles  per  month,  and  has  saved  the  department  in 
wages  alone  over  £70,  besides  giving  a  better  service. 

As  will  be  seen,  the  chassis  is  attached  to  a  G-h.p.  Royal  Enfield 
motor-cycle.  The  weight  of  the  load  on  the  chassis  is  260  lb.  The 
bicycle  takes  the  -hills  without  the  least  difficulty,  and  runs  well. 
The  department  has  had  no  expenses  besides  ordinary  running 
<;osts  ;  the  whole  outfit  cost  £120,  and  will  therefore  pay  for  itself 
in  the  first  year. 

A  Telephone   Battery   Economiser. 

With  telephones  of  the  newest  and  most  economical  type,  with 
respect  to  battery  consumption,  the  loss  from  20  listening  tele- 
phones is  not  less  than  8'4  watts,  and  as  this  energy  comes  from 
dry  batteries,  the  loss  is  equivalent  to  burning  about  thirty  25-watt 
Mazda  lamps  on  10-cent  current,  not  counting  the  cost  of  installing 
the  batteries  in  the  telephones. 

It  is  not  uncommon  to  find  telephones  fitted  with  older  trans- 
mitters where  the  cost  of  the  current  waste,  because  of  one 
receiver  oil  the  hook,  exceeds  that  of  burning  three  25-watt  lamps 
at  10  cents  per  kilowatt-hour. 

The  Kellogg  Switchboard  &  Supply  Co.,  of  Chicago,  is 
advising  telephone  companies  that  it  has  a  remedy  in  a  battery 
saver  that  is  new  and  certain  in  service,  is  purely  mechanical,  can 
be  installed  by  anyone  on  any  Kellogg  telephone,  and  is  the  final 
solution  of  battery  waste.  Furthermore,  the  cost  of  installing  the 
battery  savers  is  nominal.  The  battery  saver  consists  of  one  piece 
and  one  attaching  screw. — Tdephone  Engineer. 

The  R.B.  "  Adamant "   Electric   Pipe-Lighter. 

This  device,  which  has  been  put  on  the  market  by  Messrs.  Rose 
Bros.,  of  25 — 27,  Milton  Street,  E.G.,  is  the  outcome  of  efforts  to 
produce  an  electric  pipe-lighter  that  will  stand  up  to  the  every-day 
usage  of  the  smoke  room  to  which  these  lighters  are  subjected. 
The  name  "  Adamant  "  has  been  given  to  it  owing  to  the  burner 
(patented)  with  which  the  lighter  is  fitted.  This  burner  looks  like 
a  disk  of  stone,  which  is  set  in  the  end  of  a  metal  tube.  The 
burner  becomes  red-hot  in  about  four  seconds  after  switching  on 
the  current,  the  consumption  being  1 '2  amperes.  The  burner  will 
not  bum  out  whilst  one  watches  it — on  the  contrary,  it  will  run  for 
hours  ;  hence  continual  replacements  are  not  necessary.  It  will 
work  on  either  direct  or  alternating  current,  the  standard  voltages 
ranging  from  100  to  2-50  volts.  It  is  small  and  compact,  having  an 
outside  diameter  of  only  half  an  inch,  enabling  it  to  reach  down 
readily  to  the  bottom  of  a  pipe.  The  lighting  of  a  cigar  or  cigarette 
offers  no  difficulty.  The  lighter  also  has  the  further  advantage  of 
not  presenting  a  great  volume  of  heat  near  the  face  of  the  user. 

The  "  Adamant"  pipe-lighters  arc  made  in  two  classes,  the  wall 
aet  and  table  set,  and  are  connected  by  flexible  cord  to  a  plug  for  a 
wall  socket  or  an  adapter  for  a  lamp. 


The  Channel  Tunnel —Mi*.  Arthur  Fell,  M.P.,  ('hair- 
man  of  tht'  House  of  Commons  Channel  Tunnel  Committee,  has 
addressed  a  letter  to  the  Prime  Minister  enclosintr  a  request  aifrned 
by  over  ll'i  members  of  all  parties  in  the  House  of  Commons, 
aakinjr  him  to  aflFord  an  opiwrtunity  for  ascertaininjr  the  opinion 
of  the  House  upon  a  mot'on  atandiniJ  in  his  name  with  reu'ard  to 
the  Channel  Tunnel. 


NEW   PATENTS  APPLIED   FOR,    1917. 

(NOT    YET    PUBLISHED.) 

Compiled  expressly  for  this  journal  bv  Messrs,  W.  P.  Thomi'Sos  &  Co.. 
Klectrical  Patient  A^t-nts,  285,  High  Holborn,  London,  W.C.  and  at 
Livt.Mpotj|    and    I'radford. 


10.242.     "  Rotary  electric  switches."     A.    A.    Buck.     July   Kith. 

10,24;J.     "  Klcctric   heaters."     A.    A.    Buck.      July   16th. 

10,24(i.     "  Sound    fitters,    telephone    receivers,    gramophones,    &l- 


SoL'TiiON.     July    16th. 

-•ating  position  of  sub- 
incandescent  l.'imps." 
L'.S.A.).     July   17th. 

'      W.    WiLLCnx.       July 


'  X-ray    localisation."     Sir  J.  M.    Davidson.     July    l"ih. 
"  lilectric     recording    apparatus    for    controlling    beats." 


K. 


I'"k-Ltric   hoi-plates  for  use  on  ships."     F.  P. 
'  TorLible    dry-battery    electric    torches."       M. 


Fletcher 
H 


Jul)    17th. 


C.   Teas- 
dale,   Bi'CKELL.     July    16th 

10,269.     "  Klectric   circuit   breaker  or  interrupter."     H 

10,279.     "  ICIirtricnl   apparatus   for    detecting   and    indii 
marines."     M.    B.    Parkkk   &  S.    H.    Pakker.     July   16th, 

10,317.     "  Illuminating      dt;vices     containing     electric 
British   Thomson-Houston    Co.    (General    Electric   Co.. 

10,321.     '*  Signalling    by    means    of  vibrating   matter.' 
17th. 

10.32ri, 

10,332, 
July  17th 

10,33r.. 

10,354. 
lyth. 

IU.357,     "  Winding  of  armatures  for  electric  gi-nerators,   motors,   ic," 
Jones.     July    18th. 

10,363.     "  Ignition  plugs   and    manufacture   of   same."     W.  .X.   Clark, 
Longford,  W.  W.    Longford  &  Si'niNX  MANUFACTURiNr.  Co.     July   18ih 

10,365.     '*  KK'ctrical    heating   elements   for    cooking,    &c.,    apparatus." 
BfcRRV.      July    18lh. 

10.372.    *'  Thermo-animeters."      Weston    Electrical    Instrl:ment 
18ih.      (U.S.A.,    July    27th,   1916.) 

10,37(1.     "  F.\tracting   zinc    by  iho   electrothermal   process."     F.   S. 
July  18th.      (Sweden,    September  5th,  1916.)        ' 

10,389.     "  Method    of     preventing    tramcar     trolley     le.iving     ovcrln 
.\,    RicniNsoN.     July    19th. 


Gladstone.      July 

P.  C. 

H.  G. 

F. 

Co.     July 

Beroli'nd, 


10,403.     "  Accumulators    for 


miners'    portable     electric     lamps,     &c." 
JnnNsoN  &   Si>Ns  AND  S,   -Salt.     July  19th. 

10,410.     "  Pocket    lamp   or  torch."     C.   West.     July  19th. 

'  Cord    grips    for    electrical  conductors."     C.   G.    M.    Bennett 


H, 


10.423. 
19th. 
10,443. 


'  Devil 


lor   guiding   trolley  pulley  of  electric 
overhead   wire."     E.   B.    Moyse.     July  30th. 

10,448.     "  Electric    radiators."      Simplex    CoNDt_iTS,    Ltd.. 
house.     July  20th. 

10,472.     "  Magnets."     L.    Batch  well  and  A.   We.st  &   Co. 

10,511.     "  Electrical    induction    furnaces    for    heating    and 
conducting   materials."     J.-  K.    Exter.      July   21st. 

10,525.     "  Radio-controlled    torpedoes."     A.    F.    Ericsdn 


July 

car    inio    contact    with 

M.    W'aticu- 


July   20th. 
nieltitifJ    electrical 

July   21  St. 


PUBLISHED   SPECIFICATIONS. 


14,441 

Styles. 


1814. 

Telefhonic    Receiver    and    Transmitter 
Seelau  &   Newman.      September  1st,    1913. 

1918. 


II  H      l'll>lNn,.R,\l'HlC 


The  numbers  in  parentheses  are  those  under  which  the  specifications  will  be 
printed    and    abridged,    and    all    subsequent  proceedings    will   be   taken. 

6,079.  Electric  Switches.  P.  L.  Davies  &  J.  H.  VVoolliscroft.  .\pril  28lli. 
1916.     (I07,39r.) 

7,392.  Electric  Ignition  or  Sparking  Arrangements.  Siemens  Bros,  and 
Co.,  W.   .\.    Bristow    8:   H.    W.    K.    Ireland.     May    24lh.   1916.     (107.399.) 

8,907.     Motor   Horns.     .\.   F.   I.    Forbes.      June    24th.    1916.      1107.408.1 

9,165.  Means  for  Controlling  Speed  of  an  Electric  .Moiok.  .Marconi's 
Wireless   Telegraph    Co.   &  G.    M.    Wright.     June  29th,   1916.     (107,425.) 

9,183.  Prodl-ction  of  Cyanogen  Compol'nos.  \.  R.  Lindblad.  June  29th, 
1916.      (107,426.) 

10.096.  Spark  Gaps  for  fsE  IN  Wireless  Telegraphy.  E.  Girardeau  and 
J.    Bethenod.     July   21st,    1915.      (100,957.) 

10,174.  Dynamo-electric  Machines.  British  Thomson-Houston  Co.  (General 
Electric    Co.,    U.S..\.).      July   19th,   1916.      (107,439.) 

11,623  Electric  FfRNACP.s.  D.  F.  Campbell  and  .Soc.  Klectro-Metallurgique 
Franijaise.     .\ugust    16th,    1916.       (107,465.) 

11,684     Submarine   Electric  Leakage  Telegraphy.     Signal  Ges.     March  16th, 

1915.  (.Vddition   to  13,919/13.)      (101,223.) 

12,016.     Electromagnet    Switches.      British   Thoiiison-Houslt)n   Co.    (General 
Electric   Co.,    U.S.A.).     August   24th,   1916.     (107,472.) 
12,352.     .Automatic    Train-control     Systems.      W.    \'.    Turner,      .\pril     1st, 

1916.  (105,324.) 

13,487.     G.U.VANIC   Baitekies.    J.  E.   Preston.     September  32nd,  1916.  (107,483.) 
13,545.     Interlocking   Mechanism  of   Railway   Signals  and  .Altom.<tic   Indi- 

c.vTORS   WORKING   IN    CONJUNCTION   THEREWITH.      J.  T.    Roberts.     September  25th, 

1916.     (107.489.) 
13.76; 


Ij.ectric    Syvitches.     V.   Hope.     September  28th,    1916.     (107,493.) 
Means   for  Sipporting  Lengths  of   Wire,    particularly   appiicahle 
Insulators.      Bullers,    Ltd.,    tt    G.    V.    Twiss.      October   7th,    1916. 

V.   M.   Allen.     NoY- 
No\  ember    6th,    1916. 


14,293. 
T(j  Line 
(107,497.) 

15,597.      t'OMMUTATOKS    FOR     DvNAMO-EI.ECTKIC    M,\CHINRS. 

ember  1st,  1916.     (107,512.) 

15,829.     .\NCHORA(.E   FOR  Tkam\vay   Rails.      J.    Gordon. 
(107,517.) 

16,492.     Sp.iKK   Gaps.     L.   A.    Kuntzman.     November    17lh,    1916.     (107,.52O.) 

17.061.  Resilient  Pivotal  Connection  between  an  .\lternatini;-gur»ent 
El  ECTKOMAGNEI  \Nn  ITS  .Armati'RE.  Akt.  Gcs.  lirowH,  BoYcri  L't  (-ie.  January 
1st,    1916.     (103,641.) 

18  IT. 

930  Auxiliary  App.iratus  for  Telephones.  F.  C.  C.  V.  .\a>^r  i  N.  A.  J. 
Lillendahl-Pctersen.     January    20th,    1916.      (103,490.) 

2  161  Insulation  of  Electrical  Machinery  and  other  apparatus.  C.  H. 
Klync  &  C.   J.   Bak,  r.      February    13th,   1917.     (.Wdition  to  7,186  16.)  I107,.M4.) 

3  657  EiECTRic  .Motor  Control  Systems.  British  Westinghouse  Electric 
and    Manufacturing    Co.      March    13th,   1916.      (10S,.'i29  ) 

3.,'i6S.  Transformation  of  Single-phase  .Alternating  Electric  Cukrunts 
INTO  PoiYPHASK  Currents.  British  W.-stinghouse  Eli-«tric  &  Manulacluring 
Co.      March   13;h,  _1910.     1105,330.) 

4  0.17.  O/oNE  g'fnekuoks  Cioni-r.  l.t-l  .  &  E.  L.  Joseph  Mirch  20ih. 
1917.     |I07..5.'.6.) 

6,94'i.  llEiriNG  Apparatus.  N.  K.  Brookes  (tiooi  i,!.--.,..  i.  i-o).  Mi» 
30th.    1916.      iDiYidrd    application   on   7,845/16.)     (107,.?"1.) 
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the 


call    of    the    I'resi- 

to     the     eii.Ljineer 

ill     national     affairs, 

last    week,     we    iind 

s|)iritc(l    ap|)eal    by 


industrial    engi- 


Im)!. LOW  INC  closely  iqion 
dent  of  the  American  1,1''.. 
to  take  his  rightful  place 
upon  which  we  commented 
in  hidustiial  M  anagciucut  a 
Mr.  C  H.  Knoeijpel  io  e\er\ 
neer  to  do  his  part  in  the  national  crisis.  The 
author  recoi,'-nises  the  immense  importance  of  the 
n'lle  that  the  United  States  is  called  uiion  to  till  in 
the  winnini;-  of  the  war;  lie  quotes  Mr.  H.  Iv  Cofifin, 
of  the  Council  of  V"*'---.i  Defence,  as  sayini^  :  — 
"  Who  is  there  better  fitted  by  technical  training 
and  by  life  experience  far  leading;-  the  way  to  this 
new  era  of  Universal  National  Service  than  Ameri- 
can eni^ineers  ?  Will  vision  come  to  them?  Will 
they  translate  vision  into  action — and  will  tliev  do 
it  now?  "  and  after  referriii;.;-  to  the  nation's  debt 
of  gratitude  to  those  engineers  who  have  so  far 
given  freely  of  their  time,  he  says: — "  The  time  has 
now  arrived,  however,  for  the  Industrial  Engineers 
of  the  country  to  step  forward,  and,  in  this  crisis, 
as  well  as  during  the  post-bellum  period,  take  their 
appointed  place  in  the  direction  of  large  affairs  both 
governmental  and  industrial." 

Last  week  we  drew  attention  to  the  formation  of 
the  Engineering  Council,  which  is  intended  to 
enable  all  American  engineers  to  co-operate  with 
the  greatest  efficiency;  Mr.  Knoeppel  points  out 
that  on  May  26th  the  Society  of  Industrial  Engi- 
neers was  organised,  as  the  outcome  of  a  national 
conference  held  to  consider  the  question  of  indus- 
trial' preparedness,  and  he  claims  that  the  steps 
then  taken  will  not  only  make  history,  but  will  put 
the  United  States  in  a  better  position  to  wage  a 
decisive  and  victorious  war.  The  new  Society  was 
organised  to  serve  a  two-fold  purpose  :  (i)  To  pro- 
vide a  vehicle  whereby  the  best  minds  can  be  en- 
listed to  aid  the  Government  in  its  present  hour  of 
need;  (2)  generally  to  promote  efficiency  and  indus- 
trial management. 

The  programme  of  work  which  the  author  subse- 
quently outlines  is  practically  identical  with  that 
which  has  been  imposed  upon  this  country,  and  he 
remarks,  in  accord  with  the  Executive  Committee 
of  the  U.S.  National  Chamber  of  Commerce,  that 
these  things  will  have  to  be  done  quickly.  If  any 
one  of  various  possible  eventualities  should  compel 
the  European  Allies  to  abandon,  the  struggle,  the 
United  States  would  have  to  bear  the  brunt  of  the 
fighting  on  her  own  shores,  single-handed,  and  she 
"  would  have  to  win,  or  the  world  would  be  a  worse 
place  to  live  in  than  Hell  itself."  Speedy  action  is 
therefore  imperatively  necessary.  But.  says  the 
author,  "  the  opportunity  before  the  industrial  engi- 
neer is  not  narrowed  to  the  uidustrial  field  by  any 
means.  He  is  needed  in  flic  conduct  of  govern- 
mental affairs." 

We  need  not  follow  the  details  of  the  new  organi- 
sation ;  our  aim  is  to  focus  attention  upon  the  vast 
movements  In  progress  in  the  United  States,  the 
complete  change  of  attitude  towards  the  rest  of 
the  world,  the  adoption  of  new  ideas  and  motives 
of  action,  as  typified  in  these  g'reat  movements  in 
engineering  circles,  and  to  suggest  again  that  there 
is  a  lesson"  to  be  learnt  by  us  from  them.  British 
engineers   have   rendered  priceless  services  to  their 
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country  and  the  world  in  this  great  crisis;  but  have 
they  done  all  that  they  could  have  done  if  they  had 
teen  better  organised?  Assuredly  not.  The  diffi- 
culties which  have  been  experienced  by  individual 
engineers  and  scientists  of  the  highest  standing  in 
securing  opportunities  to  utilise  their  knowledge  for 
the  benefit  of  the  nation  are  notorious,  and  even 
now  our  engineering  resources  are  not  fully  deve- 
loped. Efficiency  should  be  our  watchword,  co- 
ordination and  concentration  of  effort  our  method 
of  attaining  it;  we  need  a  national  engineering 
organisation  which  shall  not  only  assist  the  Govern- 
ment in  every  possible  way  during  the  war,  but 
which  also  shall  promote  industrial  efficiency  after 
the  war.    It  rests  with  our  leaders  to  lead. 


We  have  heard  many  complaints 
Keasonable  from  men  in  the  engineering  pro- 
Recruiting,  fession  as  to  the  methods  in  which 
they  have  been  posted  haphazard  to 
any  unit,  irrespective  of  their  qualifications.  We  have 
-always  believed  in  the  policy  of  the  right  man  in  the 
right  place,  and  we  can  only  see  a  loss  of  efficiency 
in  the  Army  if  men  of  technica]  or  administrative 
qualilications  are  posted  without  regard  to  those 
qualifications.  There  should  be  room  for  technical 
men  in  technical  posts,  and  men  who  have  done 
administrative  work  are  surely  men  who  are  fitted 
to  be  officers.  A  friend  of  ours,  an  M.I.E.E.,  &c., 
&c.,  spent  many  months,  as  he  termed  it,  "muck- 
shifting,''  and  only  his  own  perseverance  brought 
his  technical  training  to  light — or,  rather,  recogni- 
tion—and raised  him  to  the  rank  of  Captain  in  the 
R.E.  That  is  one  case  of  many  where  talent  has 
been  wasted.  There  seems  to  be  an  impression  that 
the  ordinary  Officers'  Training  Corps— such  as  the 
Inns  of  Court  and  the  Artists'  Rifies  O.T.C.— are 
no  longer  open  to  recruits.  This  is  not  so;  we  have 
heard  of  several  of  our  friends  who  have  joined 
these  Corps  recently,  and  they  tell  us  recruiting  is 
going  on  at  the  rate  of  several  hundred  a  month. 
These  are  the  Corps  which  those  should  join  who 
have  during  the  past  three  years  been  holding 
the  responsible  posts  in  manufacturing  munitions, 
but  who  are  now  able  to  get  released  by  their 
yarious  employers.  Had  they  been  able  to  leave 
two  years  ago,  they  might  now  have  been  holding 
-commissioned  rank,  and  doing  sterling  work,  in- 
stead of  being  liable  to  find  themselves  drafted  off 
to  positions  where  their  talents  are  wasted,  though 
they  are  eminently  fit  for  commissioned  rank. 


In  our  opinion,  the  appointment 
Reconstruction,  of  Dr.  Addison  as  Minister  of  Re- 
construction is  one  of  the  most 
miportant  steps  that  the  Government  has  taken  to 
prepare  for  the  after-war  situation.  During  the  past 
year  or  two  there  has  been  no  end  of  inquiry  and 
mvestigation  work  done  by  committees  and  depart- 
ments, and  the  material  collected  must  reach  con- 
siderable proportions  in  the  mass.  Some  of  it,  no 
■doubt,  has  been  well  sorted  out  and  sifted  already, 
but  It  IS  quite  the  right  thing  to  appoint  a  whole- 
time  Minister  to  guide  the  Cabinet  and  the  nation 
concerning  the  measures  which  may  reasonably  be 
required  to  emerge.  Dr.  Addis6n  has  been  so 
closely  in  touch  with  industrial  matters  during  his 
period  at  the  Ministry  of  Munitions  that  his  appoint- 
ment as  Minister  of  Reconstruction  may  be  re- 
•garded  as  a  satisfactory  one.  He  knows  as  well 
as  anybody  how  great  has  been  the  disorganisation 
•of  industr>-  during  war-time,  and  he  may  be  credited 
therefore  with  a  correct  appreciation  of  the  great 
problems  that  will  arise  as  demobilisation  of  indus- 
trial workers  under  coming  conditions  takes  place. 
His  address  at  a  conference  with  leading  represen- 
tatives of  the  chemical  industries  of  the  country  last 
M-eek  shows  that  lie  appreciates  fullv  the  immediate 


need  of  essential  raw  materials  when  Peace  comes 
(he  indicated  a  possible  shortage  even  before  that 
event),  and  the  necessity  for  our  increasing  the  pro- 
duct of  all  our  industrial  plants.  He  is  not  blind  to 
what  the  enemy  is  doing  by  way  of  preparation,  and 
he  recognises  that  unless  we  take  time  by  the  fore- 
lock we  may  find  ourselves  short  of  essential  mate- 
rials. He  asked  for  the  co-operation  of  the  chemi- 
cal industries,  so  far  as  they  are  concerned  in  the 
matter,  in  taking  the  necessary  steps  in  time.  He 
proposes  to  get  to  work  to  examine  the  problems 
of  reconstruction  fairly  and  squarely,  utilising  the 
information  already  gathered  together  by  commit- 
tees, in  order  that  steps  may  be  taken  to  mitigate 
the  evils  of  the  reconstructing  period  by  putting 
some  British  industries  on  a  much  firmer  and  more 
scientific  foundation.  Manufacturing  methods  must 
be  brought  up  to  the  highest  pitch  of  perfection,  and 
better  understandings  with  Labour  will  make  pos- 
sible the  introduction  of  the  improved  methods 
needed  to  secure,  that  end.  We  do  not  think  that 
Dr.  Addison  will  find  industry  slow  to  co-operate 
with  him  in  the  great  task  that  he  has  undertaken. 


The  report  recently  issued  by  the 

War  Effects       Board    of  Trade    from    the   pen    of 

on  H.M.  Trade  Commissioner  in  South 

South  African     Africa     (Mr.      W.      G.     Wickham), 

Trade.  although  described   as  dealing  with 

trade  in  that  territory  for  the  years 

1915  and  1916,  contains  much  of  interest  and  valive 

relative  to  present  conditions  and  future  prospects. 

The  portions  of  chief  interest  to  the  electrical  and 

allied   trades    are    summarised    in    another   column. 

Mr. Wickham  rightly  points  out  that   it  is  an  open 

question  at  least  whether  annual  reports  which  are 

merely  chronicles  of  past  facts  are  of  value,  except 

in    so    far  as  inferences  can   be   drawn  and   advice 

extracted   for   the  guidance  and  increase  of  future 

trade.      In   Mr.    Wickham's    report,   however,    it  is 

possible  to  do  a  great  deal  in  this  direction. 

In  interpreting  the  statistics  of  South  African 
shipments,  it  must  be  kept  in  mind  that  the  high 
prices  offered  for  commodities,  particularly  from 
the  United  Kingdom,  have  given  an  inflated  appear- 
ance to  exports  in  relation  to  values  of  previous 
years,  and  they  may  have  provided  inducement  to 
e.xport  in  lines  where  there  was  no  surplus,  and 
even  lines  in  which  there  had  been  little  or  no 
production  before  the  war.  And  as  regards  imports 
to  South  Africa,  Mr.  Wickham  considers  that  while 
the  high  prices  ruling  have  given  an  appearance  of 
normal  or  even  abnormally  large  importations,  in 
reality  many  factors  have  been  at  work  to  cause  the 
market  to  absorb  considerably  less  in  quantity  than 
usual — namely,  difficulties  in  getting  freight  space, 
abnormally  high  freight  rates  in  addition  to  high 
prime  cost,  prohibition  of  exports  from  other  parts 
of  the  Empire,  and  dear  and  scarce  money,  result- 
ing in  postponement  of  public  works  and  private 
enterprise.  On  the  other  hand,  of  course,  the  war 
has  created  an  artificial  demand  for  certain  kinds 
of  supplies  for  public  purposes,  to  the  obtaining  of 
which,  as  necessities  for  war.  there  was  no  official 
obstacle. 

In  Mr.  Wickham's  view,  it  will  be  some  time  be- 
fore Japan  is  looked  to  as  a  supplier  of  iron  and 
steel  and  machinery,  but  he  expects  to  find  that 
enormous  strides  have  been  made  during  the  war 
as  the  result  of  supplying  a  large  proportion  of 
Russia's  war  needs.  This  view  is,  of  course,  sup- 
ported direct  from  Japan  itself,  although,  as  yet,  it 
is  only  in  the  lighter  descriptions  of  electrical  goods 
that  its  competition'  on  the  world's  markets  has 
made  itself  at  all  keenly  felt.  As  regards  Japanese 
trade  in  South  .Africa,  the  machinery  for  develop- 
ment was  already  established  in  the  form  of  agen- 
cies and  branches  of  merchant  houses  from  Japan. 
The   di\ersion    of    Japanese   liners    from    the    Suez 
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Canal   route    to   the   Cape    provided    direct    steamer 
communication. 

On  tlie  subject  of  competition  and  future  trade 
generally,  the  note  that  the  Trade  Commissioner 
strikes  is  one  that  has  been  frequently  sounded  in 
these  pages,  viz.,  that  even  if  producers  are  so  busy 
on  work  of  greater  and  more  immediate  national 
importance  tliai  they  cannot  make  goods,  or  even 
show  samples  and  catalogues  for  overseas  trade,  it 
is  nevertheless  imperative  that  they  keep  their  good- 
will alive  and  have  their  export  organisation  ready 
primed  for  quick  and  active  operation  directly  Peace 
is  declared. 

One  or  two  items  in  the  proceed- 

The  I  M  E  A  '"S^  °^  '■'^^  recent  annual  meeting 
'  j'  '  '  of  the  Municipal  Electrical  Associa- 
Electricitv  '^'^^  served  to  focus  the  attention 
S  oolv  °^  interested  circles  on  the  attitude 

of  the  ruling  members  of  this  guild 
in  regard  to  the  great  question 
of  electricity  supply  reorganisation  on  a  national 
basis.  We  referred  to  this  matter  at  the  time,  when 
it  was  urged  that  the  Council  of  the'I.M.E.A. 
should  come  out  into  the  open  and  place  its  views 
on  the  future  of  electricity  supply  and  the  role  of 
the  municipal  authority  in  connection  therewith  be- 
fore its  members — a  resolution  to  that  effect  being 
adopted. 

We  do  not  know  that  there  was  any  suggestion 
that  the  Council  had  not  made  up  its  mind  on  the 
subject,  but  those  who  are  well  able  to  judge  have 
felt  that  the  important  interests"  represented  by 
municipal  supply  authorities  were  likely  to  suffer  if 
some  definite  pronouncement  as  to  the  views  and 
policy  of  the  Association  was  not  very  quickly  made. 

In  this  connection,  the  circular  letter  which  has 
just  been  issued  by  Mr.  H.  Faraday  Proctor,  the 
hon.  secretary  of  the  Association,  and  which  appears 
elsewhere  in  this  issue,  is  no  doubt  intended  to  clear 
the  atmosphere.  It  contains  a  synopsis  of  the  views 
of  the  Council,  expressed  in  general  terms,  which 
include  the  appointment  of  a  Central  Board  of  Con- 
trol, subject  to  Parliament  alone,  composed  of 
"whole-time  officers,  to  exercise  the  present  functions 
of  the  Board  of  Trade,  Local  Government  Board, 
Home  Office,  and  other  departments  which  at  pre- 
sent have  a  finger  in  the  electricity  pie ;  also  the 
suppiy  of  electricity  from  large  power  stations  con- 
trolled and  operated  by  District  Boards  consisting 
of  representatives  appointed  by  the  present  statu- 
tory undertakings,  both  local  authorities  and  com- 
panies, the  distribution  remaining  with  the  present 
undertakers.  For  the  rest,  the  report  of  the  Lanca- 
shire and  Cheshire  Linking-up  Committee,  which 
we  note  "  will  be  published  within  a  few  days,"  may 
be  expected  to  shed  some  light  on  the  working 
details  of  the  scheme  as  applied  to  one  of  the  most 
important  industrial  areas  of  the  country. 

Meanwhile,  we  share  with  Ibe  Council  its  regret 
that  full  information  cannot  be  imparted  at  the  pre- 
sent time  owing  to  the  withholding  by  the  Govern- 
ment of  the  report  of  Sir  Charles  Parsons's  (Elec- 
trical Trades)  Committee  and  the  interim  report  of 
the  Coal  Conservation  Sub-Committee;  why  the 
former  is  wrapped  in  mysten,-  we  do  not  know,  but 
the  latter,  at  any  rate,  has  passed  beyond  any  parti- 
cular claim  to  secrecy.  We  welcome  the  plain  state- 
ment of  its  views  by  the  I.M.E.A.  Council,  and  the 
prospect  of  studying  the  suggested  application  of 
the  principles  outlined  by  it  to  the  Lancashire  and 
Cheshire  area.  It  is  not  so  much  in  the  general 
features  of  reorganisation  on  broad  lines  that  diver- 
gencies of  opinion  occur  as  in  the  details,  and  the 
carefullv  prepared  scheme  of  the  Lancashire  and 
Cheshire  engineers — both  municipal  and  company — 
should  carry  far  more  weight  in  responsible  circles 
than  a  settlement  arrived  at  by  a  Government  Com- 
mittee which  is  shrouded  in  secrecv. 


SOME     NOTES    ON     DIVINQ-BELL    COVERS 
FOR     DISCONNECTINU     BOXES. 


By  G.  W.  STUBBIXGS. 


Thk  divinjj-lH'll  cover  for  disconnecting  boxes  is  a  most 
useful  device,  cmiibiiiiuj,',  as  it  does,  a  hif!;li  (lej;ree  of  safety 
with  tliu  niuxiniuui  of  convenience  for  disconnectinf;.  The 
time  spent  in  removin;;  nuts  from  u  cover  of  the  ))olted- 
down  type  is  considenible,  and,  in  times  of  trouble,  the 
advantage  in  this  respect  of  a  diving-bell  lid,  wliii-li  has 
simply  to  be  lifted  off,  and,  after  disconnecting,  as  simply 
put  back,  is  incalculable.  A  properly  designed  diving-bell 
cover  should,  moreover,  be  (|uite  watertight,  and  thereby 
escape  the  niu'ertainty  that  always  attaches  to  bolted-down 
joints  for  1)0.\  covers.  Cases  have  from  time  to  time  been 
met  with  of  the  failure  of  diving-bell  covers  owing  to  the 
seal  being  insutficiently  deep,  and  it  will,  therefore,  be  useful 
to  investigate  the  criteria  to  which  the  dimensions  of  such 
covers  must  conform  to  be  successful  in  given  conditions. 

For  purposes  of  calculation,  a  bo.x  of  simple  shape,  such 
as  that  shown  in  the  diagram,  may  be  taken.  If  H  be  the 
difference  in  level  of  the  water  in  the  pit  and  in  the  sealing 


Section'  of  Bo.x  with  Diving-bell  Cover. 

space  of  the  cover,  h  the  height  to  which  the  water  Jias' 
risen  in  the  bell,  h^  the  depth  of  the  sealing  space,  A 
the  atmospheric  pressure  expressed  as  a  head  of  water,  and 
the  joint  be  watertight — 

A/A'  =  a/(a  +  H), 
and,  whatever  the  pressure  of  the  submerging  water  might  be, 
the  water  in  the  bell  would  never  reach  the  joint.  1  he 
joint,  however,  is  not  watertight,  and  will  not  be  able 
permanently  to  sustain  a  difference  of  pressure  between  the 
interior  of  the  box  and  the  upper  part  or  the  sealing  space, 
and  the  water  will  accordingly  rise  in  the  bell  to  a  consider- 
ably greater  height  than  given  by  the  above  expression. 

Calling  the  volume  of  the  air  space  in  the  box  v,  and  the 
volume  of  the  aimular  sealing  space  r,  the  new  conditions 
can  be  stated — 

A  {r  +  V)  =  (A  -t-  H)  {v  +  r  iP  -  h)\h'], 
which  finally  reduces  to — 

h  =  //'  H  (v  -I-  ;'),(a  +  h)  r. 

There  is,  however,  a  further  factor  to  be  taken  into 
account.  The  most  dangerous  and  trying  conditions  to 
which  disconnecting  boxes  can  be  subjected,  are  undoubtedly 
those  of  sudden  storm  after  a  spell  of  very  hot  weather.  In 
these  circumstances,  a  pit  may  be  flooded  with  very  cold 
water,  and  the  temperature  of  the  box,  which  may  have  been 
considerable,  will  be  suddenly  reduced.  Such  a  reduction 
in  temperature  will  cause  an  appreciable  lowering  of  the 
air  pressure  inside  the  box,  causing  the  water  to  rise  higher 
in  the  bell  than  otherwise. 

Calling  the  absolute  temperatures  of  the  box  before  and 
after  flooding  t^  and  t,  respectively,  the  conditions  can  now 
be  stated —  -, 

A(r  +  v)/t.  =  (a  +  h){v  -F  r  (A'  -  h)h']l-\\. 

Putting  Ti  —  T,  =  /,  this  finally  reduces  to — 

/,  =  /,.'  (V  -(-  v)  (t,  h  +  /  a)/(a  +  h)t,  r. 

The  writer  selected  at  mndom  from  the  catalogue  of  a 
good  manufacturer  of  cable  accessories,  a  line  diagram  of  a 
four-way  box,  and  scaled  off  the  dimensions.  The  interior 
of  the   bo.x   is  approximately  20  in.  x    U  in.   x  4  in.,  the 
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sealint;  space  being  l-J  in.  wide  by  2  in.  deep.  Assuming 
H  to  be  12  in.,  Tj  20°  C.,  and  t  10°  0.,  the  above  expression 
gives  a  value  for  h  of  J  in.,  a  result  that  can  be  considered 
satisfactory. 

For  given  conditions,  v  and  r  remaining  constant.  Id  is 
seen  that  h  =  b  h^,  the  distance  between  the  level  of  the 
water  in  the  bell  and  the  joint  is  /«'  —  /i.  and  calling  this 
distance  /i.„ 

h,  =  A'  (1  -  //). 

This  margin  of  safety  li.,  is  therefore  proportional  to  //, 
r  remaining  constant.  It  thei'eforc  follows  that  it  is  better 
to  have  a  deep  and  narrow  seal  than  one  shallow  and  broad, 
as  inaccuracies  of  levelling  the  box  will  be  of  smaller  im- 
portance. The  matter  of  correct  setting  is  one  of  con- 
siderable importance,  as  the  sealing  effect  of  the  bell  does 
not  conunence  until  the  lower  edge  is  completely  immersed  ; 
and  with  a  wide  and  shallow  seal  and  a  large  box  inaccurate 
levelling  might  lead  to  serious  trouble. 

Iteferring  to  equation — 

/,   =  //•  (V  -I-    r)  (T,  H    -I-    /  A)/(A   -h  H)  Ti  /•, 

the  worst  conditions  to  which  the  box  will  be  subjected  may 
be  assumed,  and  the  equation  may  be  rewritten—     , 

'     hjh'  =  C  (V  -f  r)lr, 

enabling  the  relation  between  v  and  r  to  be  calculated  for 
a  given  proportional  rise  of  water  in  the  bell.  Putting 
/(//,'  =  III,  this  equation  becomes — 

III  =  c  (V  +'  r)jt; 

and  finally—  vjr  =  {in  —  c)/c, 

giving  the  relation  between  v  and  r  and  iii  for  any  given 
conditions.  For  the  purposes  of  a  numerical  example,  the 
former  values  of  H  T,  and  /  may  be  taken,  the  correspond- 
ing value  of  C  will  be  0'0(i3:i.  If  it  be  considered  that 
under  these  circumstances  the  water  should  not  rise  more 
than  halfway  in  the  bell — 

v/r  =  Qb  —  0"0633)/0-0633  =  7  approximately, 

and  the  volume  of  the  air  space  in  the  box  should  not  be 
more  than  seven  times  the  volume  of  the  annular  sealing 
space. 

The  above  reasoning  shows  further  the  importance  of 
setting  the  box  accurately  level,  as  inaccuracies  will  not 
only,  as  before  pointed  out,  diminish  //',  but  will  also 
diminish  r,  this  volume,  of  course,  being  calculated  as  lying 
above  a  horizontal  plane  touching  the  liighest  point  of  the 
bottom  of  the  bell.  The  writer  has  calculated  the  effect  of 
I  in.  out  of  level  in  setting  the  four-way  box  already 
referred  to,  and  finds  that  this  inaccuracy  will  diminish 
the  safety  margin  from  1^  in.,  as  before  calculated,  to  ^  in. 


JAPAN'S  PROGRESS  IN  THE  ELECTRICAL 
INDUSTRY. 


By  MALCOLM  CHALMERS. 


Priok  to  the  war  Japan  used  to  import  considerable  quan- 
tities of  electrical  machinery,  apparatus,  and  materials,  the 
total  value  of  which  in  \'.)l?,  amounted  to  about  £7i)0,000. 
The  war  has,  however,  given  .lapan  her  opportunity,  which 
she  has  not  failed  to  put  to  account.  She  has  turned  her 
attention  to  the  manufacture  of  this  cUiss  of  goods,  with 
the  result  that  her  imports  in  1 !)  K!  were  no  greater  than 
£;520,<tO(»,  a  decline  of  (jO  per  cent.  Even  this  does  not 
represent  the  fnll  facts,  for  in  101  fi  there  was  a  special  im- 
[xirt  of  sulmiarine  cables  valued  at  £'l:!2,()00,  as  compared 
with  t:.'),0(»0  only  in  r.tl:i.  lA'aving  this  out  of  account, 
we  find  that  the  imjjoits  of  other  electrical  goods  were 
valued  at  £1KH,OoO  in  1 9 !(!,  as  compared  with  eTSo.OOU 
in  1913,  a  decreji.se  of  76  jier  cent.  This  year  the  decline 
has  been  i;iaint;iined,  the  imjiorts  for  the  four  months  ended 
April  lieing  valued  at  only  about  £72,000  in  all.  The 
folfowing  statement  gives  tlie  details  for  the  various  classes 
of  goods  in  191i;  as  compared  with  r.H."!  : — 


una. 

l'.)l(l. 

Materials  for  suspending  electric  lines 

£4,000 

— 

Submarine  cables            

5,000 

£132,000 

Insulated  wire,  other  than  cables 

206,000 

2,000 

Meters  : — 

Amperemeters  and  voltmeters 

21,000 

7,000' 

Wattmeters 

27,000 

13,000 

Other  kinds 

16,000 

l»,000' 

Accumulators 

2r,,000 

l.OOO' 

Telegraph  and  telephone  instruments  ... 

8,000' 

6,000' 

Dynamos,  electromotors,  transformers, 

converters,  and  armatures 

374,000 

40,000 

Dynamos  with  motive  machinery 

65.000 

45.000' 

Filaments  for  incandescent  lamps 

8,000 

HS.OOO 

Incandescent  lamps        

30,000. 

2,000 

The  details^ 

191(1  arc  ns 

1916. 

£lir),O00' 

147.000 
ilL'.OOO 
G7,00j 


Turning  now  to  the  export  trade,  we  find  that  in  1913' 
Japan  exported  electrical  goods  to  the  value  of  less  than 
£80,000,  whilst  last  year  her  exports  in  this  line  were 
valued  at  no  less  than  £421,000,  or  over  five  times  as 
much.  In  the  first  four  months  of  this  year,  moreover,  the 
increase  was  more  than  maintained,  the  exports  for  that 
period  being  valued  at  £2()0,000,  or  at  the  rate  of  over 
three-quarters  of  a  million  sterling  per  year, 
of  the  exports  so  far  as  available  in  1913  and 
follows  : — 

1913. 

Insulated  wire...  £26,000 

Electrical  machinery     ...  ...         ...       48,000 

Telephones  5.000 

Incandescent  lamps        ...         ...         ...  — 

Perhaps  the  most  noteworthy  feature  shown  by  the  above 
figures  is  that  relating  to  incandescent  lamps.  In  1913, 
Japan  imported  £30,000  worth  of  these  lamps  and  expoitcd 
none,  whilst  in  1916  her  imports  were  practically  nil  and 
her  exports  were  valued  at  £67,000.  In  the  four  months 
January- April,  1917,  the  exports  of  electric  lamps  were 
greater  than  during  the  whole  of  last  year,  being  valued  at 
£84,000,  or  at  the  rate  of  £250,000  per  annum. 

It  will  be  interesting  to  see,  when  peace  is  concluded' 
and  the  manufacturing  nations  now  at  war  are  able  to 
compete  once  more,  whether  Japan  will  be  able  to  hold  the 
position  she  is  fast  building  up  for  herself  in  the  manu- 
facture of  electric  lamps.  Everything  points  to  the  fact 
that  she  will,  for  some  excellent  modern  factories  have  been 
erected,  and  with  an  aliundance  of  cheap  labour  and  of  cheap 
power  deri\'ed  from  the  numerous  waterfalls  of  the  country, 
she  should  be  well  able  to  hold  her  own  in  the  matter  of 
price.  Possibly  the  principal  deciding  factor  will  be  the 
question  of  filament.  As  will  lie  seen  from  the  fact  that 
£()3,0(io  worth  of  filament  was  imported  in  1916,  Japan 
has  hitherto' been  dependent  on  outside  supplies  for  this 
material.  Efforts  are  being  made,  however,  by  Japanese 
manufacturers  to  make  the  country  independent  of  foreign 
supplies  in  this  respect,  and  it  would  appear  that  they  are 
succeeding  in  their  efforts,  for  during  the  first  four  months 
of  the  present  year,  when  more  lamps  were  exported  than 
during  the  whole  of  191(),  the  imports  of  filaments  were 
only  valued  at  £17,00(i. 


COAL  CONCRETED  FROM  DUSTS  OR  ASHES. 


In  a  second  ])aper  read  before  the  Society  of  -Vrchitects  on  this 
subject  (see  Elkitkic.\l  Rrvikw,  June  2'.lth).  Mr.  R.  Coulburn 
Lovell  said  that  the  process  of  manufacture  would  l)e  demonstrated, 
and  that  the  analyses  of  the  component  parts  and  the  resultant 
fuel  would  be  shown. 

There  were  three  methods  of  making  the  fuel,  which  might  he 
called  A.  15.  and  C.  .\  and  B  miglit  he  termed  dry  processes.  In 
this  civse  they  took  as  aggregates  ashes  and  coal  dust.  After  sifting 
the  fine  dust,  which  was  of  little  or  no  value,  the  coarse  aggregate 
was  comiX)sed  of  all  between  J  and  ,',  in.  mesh.  This  was  dried, 
sprinkled  with  a  special  sugar-waste  solution,  and  again  dried. 
The  fine  aggregate  was  taken  from  the  coalcell.ar  dust,  only  that 
which  passed  i-in.  mesh  being  used.  These  two  biwes  should  be 
intimately  mixed  with  the  matri.x  or  binder. 

Up  to  this  ]K)int  .\  process  and  B  process  were  exactly  the  same. 
Process  A  was  employed  wherever  the  sun  had  much  value,  or 
where  the  heating  chambers  were  avaihable.  The  mixed  aggre- 
gates and  binder  hail  in  some  cases  a  small  quantity  of  creosote  oil 
added,  it  was  then  placed  in  moulds  and  allowed  to  concrete,  the 
time  varying  with  the  amount  of  heat  available.  The  fuel,  when 
cold,  was  emptied  out  of  the  moulds,  broken  up.  and  hardened  by 
exposure  to  the  atmosphere. 
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With  process  B,  the  small  qiiautit.v  of  cioo-sote  oil.  if  used,  was 
placed  in  a  boiler  or  au  irou  .saucepan,  the  mixture  of  bases  and 
matrix  was  added,  and  placed  upon  a  fire  and  stirred  until  a  tem- 
perature of  about  12(1"  V.  W!is  obtained,  when  the  whole  wius 
emptied  into  any  mould,  .such  .-us  an  old  pail.  In  a  short  time  it 
was  cold,  and  was  broken  up  and  allowed  to  harden. 

,  Process  C  was  a  wet  process,  in  which  there  was  no  neeii  to  ilrv 
the  asjrreR-ates.  They  were  mixed  as  before,  but  with  a  ditlereiit 
matrix  mixture  :  the  creosote  oil.  if  used.  wa.s  iwldei)  and  well 
mixed,  the  whole  was  then  moistenetl  with  the  solution  until  a 
consistency  of  mortar  or  concrete  wiui  obtained.  1 1  was  t  hen  emiitied 
into  shallow  moidds,  or  between  sheathin^r  boaitls,  and  dried  by 
exposure,  but  with  protection  from  the  wet. 

In  all  three  processes  the  character  of  the  matrices  v;iried  with 
the  character  of  the  a^ffreKtites,  and  the<litVerent^  a^ryre^'ates  had  to 
be  treated  by  different  methods.  It  was  ustially  found  that  in 
most  cases  the  smoke  of  the  resultant  fuel  could  be  diminislied  by 
an  increa.se  of  the  remaininfr  ashes  ;  in  the  case  of  furnace  fuel's 
the  clinkeriny-  could  by  this  means  l>e  diminishcti.  This  method 
of  concreting-  fuel  disjiensed  with  any  kind  of  pressure  beyond  a 
slight  tampingr  into  the  moulds.  For  low-^rade  cokes,  coals,  or 
bar  ashes  process  A  was  the  best  method. 

Process  15  was  suiteti  for  any  form  of  rotary  asphalt  plant,  either 
tixe<l  or  movable.  For  all  materials  hiprh  in  carbon  but  low  in 
volatile  matter,  process  B  was  the  best  method. 

Process  C  wm  the  cottajrer's  process  of  producing'  coal  in  his 
own  back  yaitl.  It  would  be  Ix-tter  for  a  community  to  send  its 
ashes  and  dust  to  a  central  depot,  and  there  have  it  done  under 
proper  sujiervision.  but  there  was  nothing  to  prevent  an  isolated 
mdividual  or  firm  from  utilising-  their  waste  materials  by  this 
process.  For  hijih-tj-nMle  cokes,  hish-jiTade  bituminous  coals,  or  a 
mixture  of  the  latter  with  ashes,  peat,  sawdust,  &c.,  process  C  was 
the  best  method. 

The  analyses  of  seven  different  types  of  fuel  made  under  the 
three  processes,  together  with  the  calorific  values  of  their  com- 
iwuent  parts,  were  given  showing  for  coal  dust  fuel  from  lO.dCiO  to 
12.,i70  B.TH.n.,  and  for  ashes  and  coal  dust,  &c.,  from  .i.dOO  to 
9.000  B.TH.U. 

The  jiercentage  of  raw  material  in  the  resultant  fuel  was  from 
91  to  flOoS  per  cent. 

Samples  of  the  resultant  fuel  were  shown  in  each  case  ;  they 
would  light  from  the  sticks,  incandesce,  and  flare. 

There  -were  many  collieries  where  fine  coals  were  produced  in 
abnormal  quantities,  due  to  unusual  friability  ;  as,  for  instance 
the  Kent  coal.  It  was  there  demonstrated  that  by  their  process 
tuel  could  be  economically  made  equal  in  value  to  the  large  coal 
worked  in  the  same  seams. 

The  briquetting  method  of  utilising  coal  slack  required  costly 
machinery  and  plant,  and  the  slack  had  to  be  transported  to  the 
bnquetting  factories.  The  concreting  process,  on  the  contrary 
enabled  the  simple  machinery  and  plant  to  be  taken  to  the  dumps 
of  slack,  thus  saving  handling  and  transportation.  The  con- 
creted fuel  vras  manufactured  hi  Kit-,,.  Further,  it  was  submitted 
that  a  better  fuel  was  produced. 


!>. 


USES   OF  MAGNETIC  SEPARATOR  PULLEYS.' 


9!<1' 


V<    .-X  ('■'.- 


Ma(;netic  separator  pulle,ys  have  been  put  to  work  in  an  increasinfl  v 
large  number  of  industries  during  the  past  10  years.  They  are 
useful  wherever  it  is  desired  continuously  to  remove  the  mao-netic 
content  from  non-magnetic  bulk  material.  For  example,  they  are 
used  with  success  in  removing  pickheads,  coupling  pins,  &c.,  from 
coal  passing  to  a  crusher  which  would  be  damaged  by  the  entrance 
of  such  materia*;  They  are  used  for  similar  purposes  at  phosphate 
rock  nunes  and  quarries.  In  the  production  of  sulphite  fibre 
paper  stock,  they  are  used  to  remove  scrap  iron  and  steel  from  the 
wood  chips  before  these  are  delivered  to  the  sulphite  tanks.     They 


a^iL 


Fig.  1.— Principle  of  ftUesETic  Separator  PrLLEvs. 

for  tn-^nH'"  "'^  P™''"cti0B  of  cement,  gypsum,  limestone,  clav 
for  terra^cotta  manufacture,  as.  well  as  in  the  freeing  of  -raiii 
spices  and  tobacco  from  bits  of  ii-onor  steel  before  grinding.     Thev 

?b  rfl  ^'"P  °r'°'  ^°,  "'^^  refuse-disposal  plants,  for  removing 
tin  cans,  horse-shoes,  nails,  ice,  from  the  worthless  material 
T,li;ff1  "^  separators  are  in  use  in  a  large  number  of  su-ar 
whreh  i=°J?'°?I?i."'°.!  T-^  ""■  ''"°°  ''^'^^  *'™"  animal  charcoal, 
baked  ''^.^""ut-^-^  ^*  ^^'^'  P'"''""  ^'^'^""^^  "^«  0^^°^  and  being 
Baked.     Th)s   b^mg  process  is   necessary  to  eliminate  from  the 

'   " ■       "*  'Vc^  nn,f  Clipm.  Ertgineeriiig. 


charcoal  tlie  m.puritiea  which  it  hiw  absorbed  from  the  sugar. 
1  he  magnetic  material  is  especially  prevalent  after  the  retort  has 
been  repaired.  IIuiUt  ordinary  conditions,  the  magnetic  pulley  is 
energised  only  part  of  the  time,  two  weeks  out  of  a  month  or  so 
thi.s  being  R.itficient  to  kee).  the  iron  oxide (.utof  the  bone  charcoal^ 
so  Uiat  trouble  with  iron  colouring  in  the  sugar  is  prevented. 

I'l'"  use  of  powdered  or  pulverised  fuel  has  been  extended,  and 
this  ha*  led  to  the  need  of  magnetic  .separators  in  cement  plants 
stee  plants,  power  houses,  and  many  other  kinds  of  plants.  Coal 
as  delivered  to  the  milling  plant,  always  contains  an  a-stonishin" 
amount  ol  iron  in  the  form  of  bolts,  nuts,  rivets,  nails,  bar  iron 
railroad  spikes,  mule  shoes,  \c.  Any  of  these  materials  cnterinK 
t lie  crusher  or  pulveriser  might  result  in  damage  to  the  machine, 
with  (-on.seiiuent  delays  in  operation. 

This  foreign  imignetic  niati;rial  can  be  entirely  eliminated  by 
t  le  use  ol  a  magnetic  sei>arator  located  at  some  point  ahead  of 
the  crusher.  When  the  material  jiasses  over  the  separator  pulley 
which  contains  the  magnet,  the  magneti.-  material  is  attracted  and 
belli  hrmly  against  the  licit,  and  remains  in  contact  with  the  bell 
until  It  leaves  the  magnetised  zone,  which  is  at  some  iioint  beyond 
he  under  side  of  the  magnetic  pulley.  The  iron  drops  from  the 
belt  after  it  leaves  the  pulley,  and  is  delivered  to  suitable  boxes  by 
means  of  a  chute,  the  coal  continuing  on  its  course. 

The  iiulley  is  niagni'tiseil  by  passing  direct  current  through 
windings  m  the  interior  of  the  pulley. 


In  a  letter  to  the  editor,  Mr.^A.  ('.  Daman  states  that  in  Coloriido 
lumclreds  ot  tons  of  tungsten  concentrates  and  middlings  are 
annually  treated  over  the  Wetherill  magnetic  separator.  In  some 
cases,  concentrates  have  been  incre;used  from  10  to  {;.5  and  70  per 
cent,  tungstic  acid,  and  where  pyritc  is  associated  with  ferberite 
magnetic  separation  is  indisjiensable.  ' 

■During  the  last  three  or  four  months  the  writer  had  tested 
hundreds  ot  tungsten  ores  magnetically,  and  success  was  obtained 
on  practically  all  of  thenr.  It  was  proved  that  the  magnetic 
separation  was  a  commercial  success,  and  in  several  instances  the 
only  salvation  m  saving  the  values. 


ELECTRIC     SMELTING     OF     IRON     ORES. 

A  RECENT  issue  of  the  Je,;,.Amt,n-efs  A,i,u,le,'  reproduces  in  a 
slightly  abridged  form  a  Memorandum  drawn  up  by  Mr  J  A 
Leffler,  m  which  he  investigates  a  proposal  put  forward  in  March 
1916,  by  the  Committee  appointed  by  the  Administration  of  the 
Association  of  Swedish  Technologists  to  install  electric  furnaces  in 
the  North  of  Sweden  for  smelting  pig-iron.  The  Committee  recom- 
mended the  installation  of  four  plants,  with  six  furnaces  in  all  to 
produce  65.000  to  70,000  tons  of  pig-iron  per  annum,  using  from 
110,000  to  120,000  tons  of  ore  and  about  25,000  tons  of  charcoal 

In  his  investigation  the  author  makes,  among  others,  the  assump- 
tion that  to  smelt  one  metric  ton  of  pig-iron  from  the  Luleii  or 
Gelhvare  ores,  Tfi  ton  of  ore  and  O'^  ton  of  charcoal  are  required 
and  0-272  Kw-year  of  electrical  energy.  As  explained  by  him  in 
detuil  such  a  low  consumption  of  energy  can  only  be  attained  by 
installing  four  furnaces  of  a  total  of  9,00o  Kw.,  one  as  a  stand-by 
and  three  working  continuously,  as  this  would  make  it  possible  to 
utilise  92  per  cent,  of  the  purchased  power,  while  with  one  furnace 
only  the  useful  percentage  would  only  be  S3  per  cent.,  which  is  the 
average  result  attained  during  the  three  vears'  working  in  1913-15 
at  the  Je,-„-Ko,it,H-ets  experimental  plant  at  Trollh.%tan  There 
must  be,  however,  a  misprint  in  the  figure  given  for  the  output  of 
this  plant  for  1915  ;  it  should  te  7,502  tons,  instead  of  7.052  tons  to 
make  the  author's  calculations  correct.  The  capital  outlay  at  Luleii 
would  be  about  ■fS5,S33  for  the  plant  itself,  and  about  £20  833  for 
dwellings  for  officials  and  workmen.  whUe  for  Gellivare  the  corres- 
ponding figures  would  be  £94.4-14  and  £23.333  respectively  There 
would  be  6  officials  and  75  workmen,  with  their  foremen,  and  the 
assumed  output  at  each  place  would  be  30.000  metric  tons  per 
annum.  For  the  cost  of  production  of  one  metric  ton  of  electric 
pig-iron.  the  author  submits  the  following  estimates  :— 

At  Gellivare.    At  Lulea. 
16  metric  ton  of  ore*         ...         ...    £0   18     3      £1      1      7 

Limestone o     n     8        0     0     5 

0'4  metric  ton  of  charcoal l-    0  10         o   IS     1 

0-272  K-vv.-yeai-         o   i_|     .5         104 

Electrodes 0     1   m        11     1     ,s 

Repairs  and  upkeeii  ...         '."..       o     :^     s         0     ;{     l 

^^'•iffes  ...         "       ,,     ,;     1;         y     ;-,     ^ 

Management  and' sundries  ...       11     2     3         0     1    II 

R'^yalty         0     1     5         (I     1     ,=, 

Sinking  fund  0     3     7         0     3     S 

J^^'its- ■."!       0     5     9         0     5     5 

(arriage  to  Lulea 0     4   10  -^ 


Total  cost 4     4     0         4     2  10 

50  per  cent,  of  ore  and  50  per  cent,  briquettes. 

The  freight  from  Lulea  to  Gavle.  and  unloading  the  iron  into 
railway  trucks,  -would  cost  another  4  kr..  say.  48.  6d  per  ton  It 
would  thus  be  seen  that  the  northern  pigs  would  cost  at  Gavle 
about  £4  88.  per  ton.  and,  therefore,  could  not  compete  with  the 
pig-iron  obtainable  there  from  the  blast  furnaces  at  65  to  70  kr 
(about  ,2s.  to  77s,  6d.)  per  ton  for  basic,  and  at   70  to  75  kr.  (about 

I.     ,  £•  '**  ^^^■'  P*''  *<"•  ^or  *<=i<l  open-hearth  pig-iron.— /inx  „vd 
Coal  Trades  Beriei,'. 
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THE     SPRING     LAKE     MARINE     RAILWAY. 


In-  the  General  KlecUif  licrinr.  Mr.  .Tacob  A.  IIahman,  chief 
ongineer,  Elliott  &  Harmaii  Enf:inpe^■in^'  Co.,  Feoria,  111.. 
jlWea  an  accoimt  ol'  the  Spring  Lake.  Marine  Railway,  which 
is  a.  system  designed  to  serve  the  same  purpose  as  a.  marine 
lock,  but  to  cost  less,  and  to  be  maintained  at .  a  lower 
expenditure. 

The  railway,  located  in  the  Illinois  River  valley  about  :«l 
miles  below  Peoria,  was  built  by  the  Spring  Lake  Drainage 
and  Levee  District,  an  authority  organised  under  the  T^aws  of 
Illinois,  for  the  purpo,se.  of  reclaiming  about  II.OOII  acres  of 
land  that  was  subject  to  overflow  by  the  Illinois  River.  The 
district,  as  organised,  included  a.  body  of  water  known  as 
"Spring  Lake,"  which  was  .'ihut  off  from  communication 
with  the  Illinois  River  by  the  levee  or  dike  constructed  by 
the  Drainage  District. 

It  was  .-it  first  contemplated  that  a  lock  should  be  con- 
structed for  the  purpose  of  communication  between  the  river 
and  the  lake,  but  the  cost  of  the  construction  and  mainten- 
ance thereof  would  have  been  burdensome,  and  approval  was 
obtained  for  the  construction  of  the  marine  railway.  The 
electric  power  for  operating  the  mechanism  is  supplied  from 
the  power  plant  of  the  Canton  Gas  &  Electric  Co..  at  Canton, 
Illinois.  The  transmission  line,  about  '20  miles  long,  is  a, 
18,000-volt  line,  and  also  supplies  electric  current  for  the 
Banner  and  the  Spring  Ijske  Drainage  Districts  [lumpmg 
plants  The  railway  and  the  pumping  plants  were  designed 
by  and  constructed  under  the  supervision  of  the  Elliott  and 
Harman  Engineering  Co..  consulting  engineers. 

In  general,  the  marine  railway  consists  of  an  incline  track 
leading  up  each  slope  of  the  levee  to  a  turn-table  located  on 
the  summit  of  the  embankment.    A  cradle,  or  boat  carriage,  is 


on  wheels.  The  trusa's  arc  80  ft.  long  and  10  ft.  high,  with 
a.  clear  oi)euing  between  them  of  30  ft.  The  fixed  floor  beams 
arc  arranged  in  pairs,  and  between  each  pair  is  mounted  a 
heavy  movable  beam  which  can  be  adjusted  to  fit  up  snugly 
against  the  bottom  of  the  barge  or  boat  in  its  natural  posi- 
tion. These  movable  floor  beams  are  hung  on  heavy  threaded 
rods,  which  exttmd  upward  through  the  upper  chord  of  the 
truss,  at  which  point  the  rod  is  .Mispended  from  the  top  of 
the  truss  by  means  of  a  split  nut  with  four  handles  resting 
on  a.  short  coil  spring.  There  is  also  provided  a  winch  ndjust- 
raent  for  each  of  these  rods  for  raising  the  beams  rapidly  to 
po.sition,  after  which  the  spHt  nut  is  closed  and  the  beam  is 
brought  up  close  by  the  use  of  the  nut.  This  boat  carriage 
is  supported  on  two  specially  constructed  eight- wheel  trucks 
of  a    heavy  type,    the  mounting   being   arranged   so   that   the 


^/q^  ^fpr 


Fig.  1.— Plan  and  Elevation,  showing  Lay-odt  of 
Marine  Railway. 


mounted  on  wheels  .so  that  it  can  be  lowered  on  thcs<<  inclines 
into  the  water  to  receive  the  boats,  raised  to  the  tiiin-table, 
rotated  thereon,  and  lowered  to  the  water  again  on  the  oppo- 
site side  of  the  levee,  keeping  the  boat  in  its  natural  position 
throughout  all  these  oix-rations.  .'\n  electric  hoisting  engine 
for  hoisting  and  lowering  the  boat  carriage,  and  an  electric 
.swinging  engine  for  rotating  the  turn-table,  arc  ho\iscd  in  a 
reinforced  concrete  building  alongside  the  turn-table. 

The  marine  railway  mechanism  is  designed  on  the  basis  of 
handling  as  a  maximum  load  a  flat-l)ottom  barge,  or  power 
boat,  24  ft.  wide,  120  ft.  long,  and  having  a  draught  of  3  ft. 
ti  in.;  the  cradle,  however,  as  designed  is  sufficiently  wide 
to  accommodate  shorter  boats  of  a  maximum  width  of  28  ft. 
Smaller  boats,  barges,  and  launches  can  also  be  handled. 
Each  incline  consists  of  two  standard  gauge  railroad  tracks, 
laid  parallel,  and  ^paced  .50  ft.  centre  to  centre,  the  gradient 
of  the  tracks  being  10  per  cent.  These  tracks  extend  from 
the  turn-table  down  into  the  watei  on  each  side  of  the  levoe 
to  a  depth  sufficient  to  have  4  ft.  of  water  over  the  floor 
beams  of  the  boat  carriage  at  the  low-water  stage.  'J'he  rails 
used  for  all  tracks  are  120-lb.  standard  T-rail  .sections,  and 
are  laid  on  creo.soted  ties.  The  circular  mils  on  which  the 
turn-table  moves  are  mounted  in  a  concrete  pit,  11.5  ft.  in 
iliameter,  upon  a  heavily  reinforced  concrete  foundation  of 
the  slab  typi'. 

The  cradle,  or  boat  carriage,  ig  a  Rteel  struoture  mounted 


Fui. 


2.— Induction  Motors  Diuvinc;  a  Hoist  and  a 
Swinging  Oablk  Drum. 


floor  of  the  boat  carriage  is  always  in  a  horizontal  position. 
Each  of  these  trucks  is  provided  with  special  draw  bars,  to 
which  are  attached  the  steel  haulage  cables  used  for  raising 
and  lowering  the  boat  carriage  on  the  inclines.  Each  truck 
is  also  provided  with  a  sy.stcm  of  brakes  which  may  be  set 
by  hand,  and  which  are  so  constructed  as  to  be  .set  auto- 
matically by  a  coil  spring  whenever  the  tension  of  the  haulage 
cables  is  released. 

The  power  and  hoist  equipment  consists  of  two  electrical! 
driven  hoisting  drums,  one  for  raising  and  lowering  the  boat 
carriage  on  the  inclines,  and  the  other  for  rotating  the  turn- 
table. The  main  hoist  drum  is  driven  through  a  train  of 
spur  gears  by  a  7.5-H.l'.  {intermittent  rating).  fiOO-R.r.M.,  440- 
volt,  3-phase.  fiO-cycle,  .slip-ring  type  induction  motor  with 
a  rever.sible  drum  type  controller  mounted  on  the  operating 
platform.  The  travelling  speed  of  the  main  haulage  cables, 
is  approximately  16  ft.  per  minute.    The  brake  drum  is  10  ft.  | 


I'lG.  3'.— Boat  Carriage  on  Turn-tahle. 


in  diameter,  with  a  U-S-in.  face,  'i'hjs  brake  is  applied  by 
moans  of  a  system  of  heavy  weights  and  levers,  and  is  re-^ 
leased  by  raising  the  weights  with  a  drum  and  wheel  hoisl 
mo»nt4^d  on  the  operating  platform.  A  pawl  and  ratchef 
device  on  this  hoi.st  keeps  tho  brake  mechanism  in  the  re- 
leased jiositioM  after  the  weights  have  been  lifted  by  tht 
hoist.  This  pawl  and  ratchet  device  may  be  tripped,  thui 
applying  the  brake  on  the  main  drum,  by  four  inde|v>nden' 
agencies:  (I)  Hy  means  of  a  foot  trip,  mounted  on  th« 
operating  platform;  (2)  by  means  of  a  ratchet  device,  whid 
engages  the  teeth  of  the  large  gear  when  the  cable  starts  tj 
unwind,  thu.-i  automaticjilly  setting  the  brake;  (3)  by  a  centn 
fugal    governor,    which  automatically   seta  the  brakes  shouM 
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tlic  s|i<H'(l  of  the  boat  tarriagc  oxtood  the  predetermined  speed 
i.r  Iti  It.  per  minute;  and  (1)  by  an  electric  solenoid  device. 
wbiib  autflmntinilly  .-^ts  tlie  brake  in  case  the  supply  of 
<l(Htiic  iiurciit  .-^lioulil  be  interrupted.  Device  No.  2,  vfhich 
iniloniatiiallv'Mt^  the  lirake  wlien  the  cable  starts  to  unwind, 
i^  iiiailc  MidinTiitivi-  wlu'M  lowerinc  the  boat  carriage  by 
mean,-,  dI   ;i   lout  |>i'ilal  on  the  operating  platform. 

The  turn  table,  swinging  engine  coii.si.sts  of  a  ilruni  driven 
by  an  18-H.r.  induction  motor  with  a.  reversible  drum-ty|in 
rontroller  mounted  on  the  operating  platform.  The  brake  on 
this  engine  is  operated  by  ii  liand  lever  mounted  on  the 
oprnifing  platfonn,  and  tlie  travelling  speed  of  the  cable, 
which  is  hitched  to  the  outer  trui'ks  of  the  turn-table,  is  20 
ft.  ivr   niinut<>. 

There  are  three  s)iecial  inilicators  to  aid  in  the  operation 
(rf  the   apparatus. 

Tn  coiiclu.sion,  the  following  data  concerning  the  marine 
railway  will  "be  of  interest:  — 

Maximum  lift  of  railway.  27  ft.   vertical.  ' 

Hsfiniated  maximum  weight  of  boat  carriage  and  boat, 
,';iK).(K«1  lb. 

Largest  boat  that  it  is  calculated  to  carry,  length  120  ft., 
^^i.lth  'M   ft.,   draught  aj   ft. 

Distance  between  centres  of  incline  tracks,  50  ft. 

Slope  of  tracks.  1   ft.  in  10. 

Estinuited  maximum  pull  on   haulage  cables.  100.000  lb. 

Speed  of  boat  carnage,  16  ft.   per  minute. 


THE     ELECTROLYTIC     TREATMENT     OF 
ZINC     ORE.* 


Ai  ;i  recent  meeting  of  the  .\meiucan  Chemical  Society  a 
pa|xn-  was  reail  by  Mr.  E.  E.  WATTS  on  this  subject.  He 
said  that  the  war  had  given  a  great  imi)etU8  to  the  zinc 
industry,  ami  much  attention  had  been  directed  to  the  treat- 
ment of  complex  ores  by  hydrometallurgical  and  electrolytic 
processes.  ' 

In  1912  and  1913,  at  the  School  of  Mining,  Kingston,  the 
writer  experimented  with  zinc  ore  from  the  Sullivan  Mine, 
of  Kimberley,  B.C.     The  ore  was  a  dense  complex  sulphide. 

Tests  were  conducted  to  determine  if  it  was  possible  to 
obtain  metallic  zinc  by  the  electrolysis  of  solutions  of 
zinc  bisulphite.  The  dejwsition  of  the  sulphur  and  zinc 
sponge,  and  the  evolution  of  hydrogen  sulphide  made  this 
electrolysis  impossible.  Attempts  to  obtain  metalhc  zinc  by 
electrolysis  of  solutions  of  zinc  sulphate  to  which  zinc  sulphite 
precipitate  was  periodically  added  showed  that  in.  the  pre- 
sence of  sulphurous  acid  or  zinc  sulphite  successful  electro- 
lysis was  impossible. 

Tests  were  conducted  in  which  the  zinc  sulphite  precipitate 
was  first  roasted  to  oxide  before  charging  at  the  anodes  in  a 
zinc  sulphate  electrolyte.  Successful  results  were  obtained. 
The  zinc  deposited  in  a  good  plate,  and  the  electrolyte  ,was 
maintained  by  the  addition  of  the  roasted  sulphite.  To  free 
the  bath  from  particles  of  precipitate  that  might  attach  them- 
selves to  the  deposit,  to  place  the  roasted  precipitate  at  the 
point  in  the  bath  where  the  sulphuric  acid  was  regenerated 
by  the  electrolysis,  and  to  decrease,  if  possible,  the  deconi- 
iwsition  voltage  by  allowing  the  roasted  precipitate  to  act  in 
part  as  anode,  the  crude  zinc  oxide  obtained  by  roasting  the 
zinc  monosulphite  precipitate  was  placed  in  bags  at  the  anodes 
of  the  electrolytic  celL 

From  the  foregoing  experiments  the  following  conclusions 
were   deduced  :  — 

Ijead  forms  a  satisfactory  anode,  and  copper,  zinc,  and 
aluminium   form  satisfactory  cathodes. 

With  current  densities  of  from  2.5  amps,  per  square  deci- 
metre to  4.-5  amps,  per  square  decimetre,  a  current  efficiency 
of  approximately  100  per  cent,  can  be  maintained. 

Dependmg  upon  the  cun-ent  density,  the  voltage  varies 
from  3.-5  to  6  volts. 

The  extraction  of  zinc  from  zinc  oxide  varies  from  95  to 
KKt  per  cent. 

The  process,  as  outlined,  was  patented,  and  was  developed 
lor  the  treatment  of  high-grade  zinc  ore.  The  process  has 
been  referred  to  as  the  Watts  Process. 

The  high-grade  zinc  product  for  charging  to  the  electro- 
lytic cells  may  be  roasted  zinc  concentrate,  impure  or  refined 
zinc  oxide,  or  zinc  dust.  The  advantages  of  such  a  treatment 
are  :  — 

1.  The  solution  is  kept  small  in  bulk  and  the  solution  and 
tanks  serve  at  once  for  leaching  the  ore  and  for  electrolysis. 

2.  The  acid  generated  at  the  anode  is  immediately  used  up 
at  the  point  at  which  it  is  generated,  and  at  the  point  where 
it  is  most  concentrated,  and  hence  mo.st  active.  Thorough 
extraction   is  thereby   obtained. 

3  The  bath  is  automatically  kept  at  constant  composition 
and  purity,  zinc  goes  into  solution  with  the  relative  exclusion 
of  imnurities. 

4.  The  zinc  content  of  the  .solution  is  kept  con.stant,  and 
hiah-current  efficiency    is  therefore   maintained. 

5.  The  conditions  are  fulfilled  for  obtaining  a  good  osthode 
depo.sit. 


6.  The  residues  from  electrolysis  may  be  further  treated  for 
the   recovery  of  other  metals. 

The  Writer  became  connected  with  the  Wcedon  Mining 
Co.,  and  in  August,  1915,  work  was  started  on  an  experimental 
plant  at   Welland,  Ont. 

With  t\Mi  anodes  pcv  tank,  w/th  the  compartments  sur- 
roundiiig  the  anodes,  and  witli  a  current  of  [)M)  amperes  per 
tank,  corresponding  to  a.  curr<'nt  (l<Misily  of  12.5  amperes  per 
.sipiare   foot,   good    results  were   obtaine<l. 

Several  expedients  were  tried  for  keeping  the  solutions 
c(X)l  when  employing  highei'  currents,  but  the  heat  resulting 
in  part  from  the  electrolytii;  resistance  and  in  part  from  the 
chemical  reaction  at  the  anode,  nuidc  higher  currents  im- 
practicable witu   this   form  of   tank. 

Considerable  difficulty  was  al.so  ('X|>erienced  with  the  cou]- 
jiartnients,  for  the  canvas  uwd  as  a  diaphragm  material 
develo[)ed  into  a  serious  weakness,  and  required  constant 
attention  and  repairs. 

In  general,  the  laboratory  experimental  results  were 
attained,  but  the  operations  did  not  [xTmit  of  a  sufficient 
margin  for  profit.  The  company  did  not  see  its  way  clear 
further  to  i>erfcct  the  details  of  the  process  on  a  large  scale, 
so  the  plant  was  clo.sed  in  August.  19H). 

When  producing  zinc  at  the  ratJn  of  S.OOO  lb.  per  month, 
the  cost  of  jiroducing  zinc  was  as  high  as  18  cents  per  lb. 
plus  the  co.st  of  the  ore.  On  the  basis  of  a  steady  production 
of  60,000  lb.  per  month,  the  writer  estimated  that  the  cost 
of  producing  zinc  electrolytically  should  be  4  cents  per  lb. 
when  power  was  available  at  $14  per  horse-power  year. 

In  a  large  plant  the  above  costs  would  be  considerably 
reduced.  About  30,000  lb.  of.  zinc  were  produced,  which 
averaged  99.95  per  cent.  zinc. 

The  work  showed  that  it  was  possible  to  operate  upon  a 
commercial  .scale,  but  that  weakness  existed  in  the  diaphragm 
material,  and  that  many  of  the  mechanical  details  could  be 
improved.  The  process  possessed  advantages  over  other  pro- 
cesses with  respect  to  extraction,  current  efficiency,  and 
necessary  purity  of  the  electrolyte,  for  good  results  were 
obtained  in  solutions  in  which  ordinary  electrolysis  is  im- 
possible. With  a  .satisfactory  diaphragm  it  seemed  probable 
that  a  higher  acid  electrolyte  could  be  used  with  a  corres- 
pondingly high  current  density,  and  that  future  development 
would  be  along  this  line. 


THE     THERMOCOUPLE     NICHROME 
CONSTANTAN. 


•  Metallurgical   and   Chemical   Engineering. 


DOHING  the  course  of  an  investigation  by  R.  W.  Woodward  and 
T.  R.  Harrison,  at  the  Bureau  of  Standards,  of  the  tempera- 
ture distribution  in  cooling:  rails  of  various  sections,  it  became 
necessary  to  use  thermocouples  under  unfavourable  and  peculiar 
conditions.  These  required  that  the  couples  should  be  small  and 
remain  constant  in  their  calibration  while  enclosed  to  a  depth  of 
4  in.  in  holes  of  6  mm.  diameter  in  steel  at  1,000°  C.  in  an 
oxidising  atmosphere  without  the  use  of  porcelain  insulators  in 
the  usual  manner. 

After  a  trial  of  several  base-metal  elements,  a  couple  of  No.  IS 
nichrome  and  No.  12  constantan  was  found  to  answer  the  purpose 
very  satisfactorily.  These  wires  had  a  single  asbestos  wrappuig. 
and  were  further  protected  by  covering  with  a  thick  mixture  of 
kaoKn  and  sodium  silicate,  winding  with  asbestos  cord,  and  again 
smearing  with  a  thinner  mixture  of  kaolin  and  sodium  sUicate. 

A  life  test  of  this  combination  of  thermo  elements  weis  made, 
together  with  others  of  nichrome-constantan  and   iron-constantan. 

The  couples  of  nichrome-constantan  maintained  a  very  nearly 
constant  calibration — to  within  10°  C. — during  their  life,  and  could 
be  relied  upon  to  10°  C.  as  long  as  there  was  a  metallic  electrical 
circuit,  whereas  the  iron-constantan  couple  had  a  practically 
uniformly  diminishing  E.M.F.  In  all  cases  it  was  the  contantan 
wire  that  failed,  by  oxidation  and  becoming  so  brittle  that  it 
readily  broke  ;  the  nichrome  wire  never  became  brittle,  and 
showed  no  considerable  oxidation. 

The  couple  nichrome-constantan  showed  a  remarkably  hijrh 
E.M.F. ;  the  calibration  curve  was  very  nearly  linear,  and  showed  no 
departure  from  a  smooth  curve.  The  same  calibration  was  found 
to  hold  good  to  within  1°  up  to  1.000°  C.  for  other  couples  made  of 
wire  from  the  same  lot,  but  it  would  probably  be  different  for 
wires  from  other  lots  or  other  wires  from  this  lot. 

Couples  were  constructed  of  this  combination  for  use  in  the 
investigation  referred  to,  and  to  date  had  been  found  to  give  very 
good  service. 

For  use  in  the  air.  therefore,  to  1.000°  C.  even  when  only  incom- 
pletely protected,  these  data  and  subsequent  experience  showed 
that  the  thermocouple  nichrome-constantan  would  maintain  its 
Calibration  of  Nichrome-Constantan. 

Temperature.  e.m.f.  Temperature,  K.M.r. 

Deg.  C.  Millivolts,  Deg.  C.  Millivolts. 

108  4-92  632  37-4 

204  9-90  842  52'2 

292  14  9  1.0.33  fiB'S 

434  23-,'* 

constancy    to   within    10°    C.   (18°  F.)    until   nearly    completely 

oxidised.     The  e.m.i'.  of  this  couple  was  high,  63'8  mv.  at  1,000°  C. 

as  compared  with   iron-constantan.  .57  5  mv.   at  1.000°  C.  ;  nickel- 

constantan.   27'2    mv.  at   1.000°   C.  ;    nickel-nichrome.    2>^  mv.  at 

1,000'  C.  :  and  cobalt-constantan,  39-."i  mv.  at  1.000°  C. 
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CORRESPONDENCE. 

Leltfi-s  leveireil  hy  iixii/'ter  .">  P.M.  UN  TUESDAY  niiiiidt  <i/i/iiiir  iiiifil 
f//r  /'ol/ou'htf/  ireeh.  f\tt'reiipi>nf1t'nt:t  x/toidtl  forimrd  tlte'ir  i-onniinit}- 
riitiniix  at  the  i-orllext  posxihlr  imiiiirnt.  No  letter  can  he  jiiihlUlied 
mtless  ire  hare  the  irrifera  navie  and  afldreux  in  iifir  poxxeKxion. 


Employment  of  Disabled  Soldiers. 

It  was  with  ret;ret  that  I  read  your  panijjraph  on  the  emjiloy- 
iiuiiit  of  disabled  .soldiers  in  the  Revihw  of  July  27th.  You 
"  note  with  surprise"  that  "  a  municipal  undertakinff  is  advertising: 
for  invalided  youiit;'  officers  to  act  as  switchboard  attendants  at  37s. 
a  week."  Further,  you  "  cannot  help  feelinjr  that  this  offer  borders 
on  an  insult  to  men  .  .  .  who  have  received  a  liberal  education, 
and  who  have  occupied  positions  of  trust  and  responsibility." 

May  I  say  iiuite  frankly  that  this  parafjraph  is  an  insult  to  every 
switcli board  and  sub-stivtion  attendant  in  the  country  '  Does  not 
the  switchboard  attendant  hold  "a  position  of  trust  and  responsi- 
bility "  .'  And  how  many  of  these  attendants  have  not  received  an 
education  equal  to,  if  not  better  than,  the  averatre  young-  officer  .' 
The  majority  of  sub-station  and  switchboard  attendants  are  as 
conversant  with  their  work,  and  quite  as  iutellig-ent  and  well 
educated,  both  socially  and  technically,  as  Ih  ])er  cent,  of  the 
officers  in  the  Army  to-day.  From  my  own  e.vperience  of  over 
eijf ht  years  I  consider  the  averasre  station  attendant  to  be  far  better 
educated  and  to  hold  a  far  more  responsible  position  than  '.)()  jier 
cent,  of  the  men  in  other  trades  drawing  the  same  salavy.  It  must 
be  remembered,  too.  that  education  and  efficiency  are  not  by  any 
means  the  only  roads  to  promotion  in  the  Army  ;  recent  disclosures 
prove  this. 

As  a  constant  reader  of  your  valuable  paper,  I  consider  you  would 
l)e  renderiny  a  jjreater  service  to  the  country  by  urging:  the  import- 
ance and  responsibility  of  every  gra<le  of  power  .and  sub-station 
worker,  from  the  shift  engineer  downwai'ds,  than  by  belittling  the 
responsibility  of  men  who  are  silently  serving  their  country  con- 
trolling, day  and  night,  the  intricate  copper  networks  forming  the 
arteries  through  which  the  life  blood  of  the  munitions  industry 
Hows  ;  or  than  by  applauding  the  introduction  to  responsible 
positions  of  women,  many  of  whom,  previous  to  the  war,  never 
liiid  more  responsibility  on  their  shoulders  than  the  keeping  of  a 

toy  dog.  E.  M.  F. 

ff 

I  have  read  with  hot  indignation  your  jiaragraph  on  page  S7, 
protesting  against  officers  being  insulted  by  the  offer  of  work  as 
sub-station  attendants  at  H7s.  per  week. 

The  theme  of  the  article  is  sound,  but  what  have  sub-station 
attendants  done  to  earn  what  the  Editor  of  the  Review  would,  in 
other  circumstances,  call  "a  gratuitous  slur"  which  runs  through 
the  paragraph  .'  Had  the  lines  been  written  by  an  officer  one  would 
have  been  tempted  to  put  it  down  to  snobbishness,  but  these  gallant 
fellows  are  at  least  not  guilty  here. 

In  my  experience  of  sub-st.ation  work,  I  have  gone  on  shift  with 
more  than  one  B.Sc.  The  chief  engineer  of  one  of  our  largest 
electrical  railways  w.os  once,  I  believe,  a  sub-station  attendant. 
Yet  here  is  the  Editor  of  the  Review  insinuating  that  we  are  all 
illiterate  nonentities  !  True,  many  a  hundred  subscribe  to  the  E.E., 
but  jierhaps  it  is  because  they  like  its  pretty  blue  cover. 

The  fact  that  women  can  do  the  work  does  not  render  it  less 
skilful  in  the  operating  ;  was  the  discovery  of  radium  less  important 
because  a  woman  gave  it  to  the  world  ? 

A  good  shift  engineer.  Sir,  is  worth  his  weight  in  gold,  and 
companies  who  employ  the  inferior  operator  are  asking  for 
trouble.  The  best  automatics  will  fail  at  times,  and  it  is  at  this 
moment  that  a  good  man  (e'en  though  he  be  not  an  officer)  will 
save  his  firm  as  many  hundreds  of  pounds  as  he  earns  shillings  per 
week.  The  cheaper  and  inexperienced  man  (or  woman)  rushes 
about  in  confusion,  with  sudden  death  dogging  his  footsteps  the 
while.  The  insult  in  question  lies  in  the  irai/e,  not  the  work,  that 
this  municipality  is  offei-ing  to  these  gentlemen. 

Tcddington,  ylw.vH.-'M^//,  1917.  Alfred  Bridges, 

I  Wo  fully  appreciate  the  point  of  view  of  our  coriTaponilents, 
and  admire  the  ability  with  which  they  pleiul  their  cause.  We  do 
not  .admit,  however,  that,  when  read  without  personal  l)iiis,  cmr 
note  can  be  made  to  bi^ar  the  construction  that  tliey  place  upon  it. 
For  one  thing,  we  .s.aid  nothing  at  .all  about  shift  engineers-  why 
drag  them  in  .'  The  (|ue3tion  at  issue  is  simply  whether  the  jiost 
of  switchboard  attendant,  at  a  salary  of  2.">8.  a  week  +  a  war  bonus 
of  12s.,  is  a  fit  andjiroper  one  to  offer  to  men  who  have  borne  His 
Majesty's  (^ommissVm.  and  have  suffered  in  defence  of  their  . 
country.     Is  this  the  best  that  we  can  do  for  them  ? 

The  Council  and  the  Local  Sections  of  the  I.E.E.,  as  well  aa  the 
L.C.C.  and  other  public  bodies,  have  decided  that  switchlnjard 
atteixlance  is  a  suitable  occupation  lor  disabled  soldiers  and  sailors 
who  have  had  a  few  weeks'  training  :  it  stands  to  reaaon, 
therefore,  if  these  authorities  are  right,  that  it  does  not  call  for 
the  possession  of  those  qualifications  which  are  looked  for,  and 
should  be  found,  in  their  ([iiondam  officers.  We  may  cite  also  the 
Memorandum  of  the  Reserved  Occupations  Committee,  which  w.as 
endorsed  by  the  I.M.E.A.,  and  recommended  the  employment  of 
women  in  this  capacity  (see  Elec.  Rev.,  February  23rd.  I  id  7, 
page  212). 

As  for  the  skilled  and  educated  men  on  whose  behalf  our  corres- 
pondents so  ably  intervene,  we  had  not  the  least  intention  to  reflect 
upon  their  merits  :  our  past  records  show  that  we  have  always 
striven  to  raise  their  ,statns  and  their  salaries— the  A.E.S.E,  was 
initiated  through  our  columns  and  with  our  aid  and  we  are  con- 
vinced that  many  of  them  are  far  too  good  for  the  jobs  (and  the 
pay)  that  they  pet.— Ens.  Ei.Er.  Rev.] 


Prospective  Engineering  Policy  in  France. 

Belloc  has  described  her  villages  as  the  pinpoints  on  which  the 
lace  work  of  France  is  stretched. 

The  metaphor  is  delightfully  appropriate.  France  has  always 
striven  after  a  peculiarly  effective  centralised  system.  Noticeable 
originally  in  her  national  policy,  it  has  evolved  a  natural  corollary 
in  the  grouping  of  her  villiige  communities. 

Miser.ably  ruined  as  they  are,  these  clusters  of  razed  Ijrick  and 
mortar  in  the  area  ev.acuated  by  the  enemy  last  spring,  form  a 
strikingly  definite  object  lesson  to  us  who  arc  fighting,  amidst  the 
debacle. 

Your  mehtion  of  M.  Laurent's  view  on  I  he  prospective  electrical 
enei'gy  of  the  country  after  this  w.ar,  in  your  issue  of  .Jul'y  13th, 
may  make  these  lines  6f  interest  to  your  readers. 

The  enemy  has  taken  sj)ecial  pains  to  totally  destroy  the  original 
power  network  that  fed  the  villages  from  large  central  stations 
established  in  the  proximity  of  provincial  towns  in  the  pre-war 
days. 

The  country  side  is  littered  with  the  shattered  concrete  masts 
that  directed  elfectrical  energy  from  point  to  point. 

One  thing  is  evident.  France  cannot  build  on  the  old  founda- 
tions. .She  must  conceive  and  carry  out  a  totally  new  scheme,  and 
this,  I  fear,  will  in  a  large  measure  impede  immediate  construction 
of  power  plant  and  supply. 

We  electrical  engineers  have  naturally  come  to  accept  our 
scientific  production  as  a  primary  source  of  vitality  in  the  natio.nal 
life.  Such  a  conclusion  is  justified,  but  only  when  the  national 
life  e.i-isfx — i.e.,  when  commutity  is  a  /art,  and  definite  symbols, 
such  as  houses,  stand  for  the  rerifiratitiii  of  that  fact. 

The  problem  that  confronts  the  France  of  to-morrow  is  primarily 
the  regeneration  of  her  existence. 

Will  she  adopt  her  intensely  centralised  plan  of  hitherto,  or  will 
she  follow,  s.ay.  on  English  lines,  and  have,  not  only  the  village, 
but  also  a  formidable  scattering  of  outlying  farms  and  factories  ' 

It  is  a  question  that  will  require  very  careful  consideration  and 
the  boldest  handling.  The  allotment  of  land  fairly — on  the  basis 
of  individual  pre-war  prosperity  or  on  the  numerical  strength  of 
remaining  citizen  families  in  proportion  to  the  devastated  area — is 
a  trial  tliat  the  strongest  of  nations  may  fairly  quail  from. 

The  engineer's  nVi-  in  the  near  future  will  be,  not  a  fevered 
building  for  ))uilding's  sake,  but  rather  one  of  mature  thought,  out 
of  which  he  will  })e  enal)led  to  form  some  idea,  not  only  definite, 
but  also  one  capable  of  a  limitless  and,  above  all,  a  qnirh 
expansion. 

This  is  a  task  that,  under  the  present  abnormal  conditions,  has 
no  precedent  to  guide  its  ultimate  conclusion. 

We  have  before  us  a  wonderful  scope,  and  it  is  our  duty  not 
only  to  fight  with  Prance,  as  we  are  doing  to-day.  but  also, 
when  the  time  comes,  to  strain  every  nerve  to  help  her  in  her 
future  policy.  Taking  account  of  the  intimate  local  knowledge 
(often  bitter)  of  her  countryside  that  this  war  has  given  us,  we 
must  endeavour,  as  her  ally,  to  helj)  in  adjusting — to  the  best  of 
our-ability — this  policy,  within  the  bounds  of  latest  scientific  law 
and  probability. 

The  opening-up  of  your  columns  to  matters  French  is,  if  I  may 
say  so,  a  big  advance  in  an  essential  direction. 

R.  C.  Andersen. 

B.E.F.,  Jidij  mth.  i;il7. 

[Our  correspondent's  letter  is  very  welcome,  and  we  cordially 
agree  with  his  views  ;  we  hope  that  our  alliance  wath  France  in 
war  time  will  persist  as  partnership  when  peace  returns.  May  we 
point  out,  with  reference  to  the  last  paragraph  of  Mr.  Andersen's 
letter,  that  "  the  opening-up  "  of  our  columns  to  French  affairs  is 
no  new  departure ,'  For  many  years  past  we  have  from  time  to 
time  reviewed  the  progress  of  electrical  developments  in  France, 
and  we  have  i)ubUshed  many  illustrated  articles  on  French  electrical 
undertakings.— Eds.  Elec.  Rbv.] 


The  Perils  of  Jesting. 

Mr.  Perren  Maycock's  letters  on  your  reviewer's  remarks  have 
brought  tears  tf)  the  eyes  of  many.  They  remind  me  of  a  conversa- 
tion with  my  frieixl  Mr.  Maci)herson.  when  I  repeated  the  old  tag 
that  a  .Scotchman  jokes  with  difficulty.  Seeing  his  anger,  I  added 
that  the  statement  was  silly  enough,  for  many  of  my  most  witty 
friends  were  Scotch.  Mr.  M.ocpherson  glared  at  nw,  inflated  his 
chest,  and,  with  emphasis,  replied  :  "  Sir,  no  Scotchman  ever  lowers 
himself  by  such  a  contemptible  act  as  a  joke."  As  the  poet  has 
said  : — 

■  He  ware  of  a  jest,  for  he  is  not  blest. 

Who  jokes  with  a  friend  that  is  dour  ; 

The  man  who  is  wise  everlastingly  tries 

To  hold  up  a  face  that  is  sour." 

That  rule  is  inviolate  in  the  electrical  industry,  at  any  rate,  on 
its  official  side.  On<^  no  more  should  jest  in  a  book  review  than  at 
an  I.E.E.  meeting.  Shortly  Iwfore  his  death,  Mr.  Robert  Hammond 
gave  an  luldress  at  a  Local  Section  of  the  I.E.E.,  in  which  he 
related  his  c-arly  experiences.  It  was  all  very  good,  and  hiwl  it 
been  reported  in  the  I.E.E.  .laiirnal,  the  number  would  have 
remained  in  a  handy  place  long  after  the  other  volumea  ha<l 
received  their  merited  promotion  to  the  attic.  But,  alas  I  Mr. 
Hammond  had  the  fatal  defect  of  humour  and  humanness,  and  the 
speech  is  lost,  for  ever. 

Mr.  Maycock  deserves  reparation  for  his  moral  and  intellectual 
damages.  Why  should  not  the  Editor  j>ermit  him  to  review  the 
next  edition  of  his.,  book  ,'  At  any  rate,  we  would  feel  sure  that 
the  reviewer  had  rewl  it. 

Jack  Point. 
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NEW     ELECTRICAL    DEVICES,    FITTINOS, 
AND  PLANT. 

Kiiidi'is  art  invitett  to  suhmit  particulars  of  iirir  or  iiiiprond 
ilfiicex  and  iipjjiinitiis,  irliicli  will  be  piihliihtil  if  luiiixiilrrfil  of 
\iilHi'ient  i/itt'resf, 

A  Novel   Soldering   Iron. 

A  copiXT-pointitl  soUU'riiiK  iron  which  is  heated  by  the  (ioiitiiet 
resi.-itance  with  two  carbon  elc-ct roiles,  or  more  specitically  by  the 
white  lieat  proiiucecl  at  the  electroile  .tips,  is  Ijein^'  manul'aetiueil 
by  the  Clkmens  EIiKi  tiucal  Coki'OKATion.  of  Bulfalo.  N.Y.  The 
cop^H'r  point  is  broajiht  in  contact  with  tlie  electrodes  by  releusin;; 
a  eatcli  on  the  sprinsr.     The  iron  may  be  heateil  ready  for  use  in 


FifT.  1. — Er.KCTRODR-Hi:.\Tiii)  Soldering  Iron. 


leas  than  two  minutes,  it  is  claimed.  The  outfit  is  designed  for 
tinninjj.  running  seams,  and  soldering  low-fusing  metals  such  as 
zinc  and  leiul  Two  sizes  are  made,  one  reiiniring  00  watts  and 
the  other  1  ,^0  watts.  -Vny  special  pointed  copper  can  be  attached 
to  this  soldering  iron.  To  heat  tlfese  irons  only  a  to  7  volts  is 
used,  transformers  being  provided  to  give  this  low  voltage. 

Gravity  Cell  with  Small  Local  Action. 

In  a  communication  to  the  Societe  Internationale  des  Electriciens. 
M.  Ch.  Fery  discussed  the  causes  of  the  irregular  wasting  of  the 
zinc  rods  in  salammoniac  cells,  and  stated  that  the  more  rapid 
consumption  of  the  upper  part  of  the  rod  was  due  not  only  to  the 
oxygen  of  the  air,  but  still  more  to  a  secondary  electrolytic  action 
between  the  parts  of  the  rod  which  were  immersed  in  two  dis- 
similar liquids.     As  the  result  of  experiments,  the  author  concluded 


Fici.  2.— Section  of  Gravity  Ceu,. 


that  the  best  plan  was  to  use  a  flat  zinc  plate  lying  horizontally  at  the 
bottom  of  the  cell,  as  in  fig.  2,  supported  on  insulating  rods  1. 1. 
The  carbon  electrodes  resting  on  similar  rods  are  L-shaped  plates, 
on  edge,  joined  together  with  a  screwed  metallic  rod  f.  A  cell  of 
this  type,  having  a  zinc  plate  of  10ocm.^(1.5'.j  sq.  in.)  and  10  carbon 
lilates  gave  on  short  circuit  a  current  of  2'."i  amperes. 

"Roller"  Lock-Nut. 

Of  the  designing  of  new  forms  of  lock-nuts  there  would  seem  to 
be  no  end  :  the  latest  to  come  under  our  notice  is  one  that  ha.s 
reoei.tly  been  introduc'eil  by  the   Rom.kr   Lock  Xut  Co.    of  til. 
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Fig.  3. — Roller  Lock-nut,  Part  Section. 


Broadway.  New  York,  and  which  has  ceitainly  the  featnre  of  novel 
design.  In  the  top  of  the  nut  is  a  recessed  section,  in  which  is 
attached  a  piece  of  thin  spring  brass  bearing  ou  one  end  a  hard 


roller.  When  lightening  the  nut.  this  roller  is  force<i  by  the 
reverse  motion  of  the  bolt  l)ack  Into  the  recess,  Un  t'le  other 
hand,  any  motion  of  the  nut  backward  olf  the  holt  draws  the 
ivller  forward  against  a  projection  in  the  wall,  tending  to  hold  it 
tighter.  While  the  nut  is  thus  claimed  to  be  self-tightening  under 
the  usual  conditions  of  vibration,  it  can,  when  desired,  be  loosened 
by  a  spanner.  Just  beyond  the  projection  in  the  track  of  the  roller 
is  a  deep  pocket ;  when  a  spanner  is  applied  sullicient  force  is 
exerted  to  carry  the  roller  over  the  projection  into  this  (racket, 
where  it  is  out  of  the  way  and  does  not  interfere  with  the  free 
movement  of  the  nut.  Another  advantage  claimeil  for  the  new 
lock-nut  is  that  iLs'it  contains  its  own  locking  device,  only  one  nut 
has  to  be  employed,  thus  allowing  the  use  of  a  shorter  bolt  than 
when  two  nuts  are  necessary.  At  present  the  nut,  which  is  stated 
to  have  be<'n  adopted  by  a  number  of  leading  American  engineering 
concerns,  is  only  lieing  supplied  in  .sizes  for  U.S.  standard  screw 
threads. 


THE     MUNICIPAL     ELECTRICAL 

ASSOCIATION    AND     ELECTRICITY    SUPPLY 

REORGANISATION. 


A  CIRCULAR  letter  lias  recently  been  issueil  to  nu'mbers  of  the 
I.M.E.A.,  in  which  the  Council  state,  that  they  feel  they  should 
give  to  the  members  as  much  information  as  possible  regarding 
their  actions  in  connection  with  the  future  of  the  electrical 
industry  as  now  being  dealt  with  by  Committees  appointed  by  the 
Board  of  Traile  and  otherwise. 

It  is  a  matter  for  great  regret  that  full  information  cannot  be 
imparted  at  the  present  time,  owing  to  the  withholding  by  the 
Government  of  the  report  of  the  Board  of  Trade  Electrical  Tra<les 
Committee  (Sir  Charles  Parsons's  Committee)  and  the  interim  reirart 
of  the  Coal  Conservation  Sub-Committee  of  the  Reconstruction 
Committee. 

The  Council  are  strongly  of  opinion  that  pressure  should  he 
brought  to  bear  with  the  object  of  obtaining  the  immediate  publi- 
cation of  these  reports.  This  would  release  evidence  which  has 
now  to  be  preserved  in  confidence,  and  enable  more  open  discussion 
by  those  most  concerned  and  best  informed. 

The  I.M.E.A.  Council,  on  November  1st.  liUO,  agreed  several 
re.solutions  regarding  the  appointment  of  a  Central  Board  of  Con- 
trol or  Commission  to  take  over  the  whole  of  the  duties  at  present 
exercised  by  the  Board  of  Trade,  Local  Government  Board,  Home 
Office,  and  other  Departments,  so  far  as  they  relate  to  the  adminis- 
tration of  the  Electric  Lighting  Acts  ;  such  Central  Board  to 
have  full  powers,  but  not  to  be  authorised  to  own  or  operate 
electricity  works.     - 

The  new  Central  Board  will  be  a  progressive  body  with  the 
interests  of  the  industry  at  heart,  and  should,  therefore,  have  com- 
plete control— -subject  to  Parliament  alone— over  all  such  mattei-s 
as  the  granting  of  powers,  approval  of  rates  of  charge,  formulation 
of  rules  now  drawn  up  by  the  Board  of  Trade,  i:c. 

It  was  specified  that  members  of  the  Board  should  be  whole-time 
officers,  who  should  sell  out  all  securities  owned  by  them  in  any 
electrical  undertakings,  so  that  the  confidence  of  the  country  maj^ 
be  furthered  by  the  assurance  that  those  in  control  are  entirely 
disinterested. 

The  Council  have  come  to  the  conclusion  that  to  secure  the  most 
economical  production  of  electricity,  generation  in  the  future  must 
be  by  large  power  stations,  though  not  necessarily  in  every  instance 
by  new  super-stations  ;  that  tl»e  large  power  stations  can  best  be 
controlled  and  operated  by  District  Boards  consisting  of  representa- 
tives appointed  by  the  present  statutory  undertakings  (,both  local 
authority  and  company),  and  that  the  distribution  shall  remain 
with  present  undertakers,  subject  to  suitalile  safeguards  to  protect 
consumers. 

The  Council  are  fully  aware  thiit  the  idea  of  transferring  to  a 
District  Board  some  of  the  powers  now  exercised  in  regard  to  the 
generating  side  of  the  business  may  not  commend  itself  to  some 
existing  undertakings,  but  they  are  convinced  that  in  order  to 
secure  a  large  and  economical  supply  of  electrical  energy,  it  will  be 
necessary  to  adopt  centralised  generation  with  large  units  of  plant, 
iind  the  interests  of  all  parties  concerned  are  best  met  (so  far  as 
generation  and  transmission  are  conqemed)  by  ailvocating  joint 
control  and  oi)eration  Viy  District  Boards.^ 

In  the  event  of  the  status  or  remuneration  of  an  official  of  any 
undertaking  being  adversely  afifected  through  the  formation  of  a 
District  Board,  such  an  official  shall  be  entitled  to  compensation. 

A  report  of  the  Lancashire  and  Cheshire  Liuking-up  Committee 
will  be  published  within  a  few  days,  the  details  of  which  will 
prove  of  considerable  interest  in  the  fuller  consideration  of  schemes 
for  supply  throughout  the  country. 

"  A  resolution  was  transmitted  to  the  President  of  the  Board  of 
Trade  In  acpordanoe  with  the  instructions  of  the  annual  general 
meeting  ;  it  is  a  matter  of  great  regret  that,  although  three  addi- 
tional members  have  been  added  to  the  Committee,  these  additions 
have  been  made  without  reference  either  to  the  I.M.E.A.,  which 
represents  the  municipal  electrical  interests,  or  to  the  individual 
municipalities  concerned.  The  Council  feel  that  further  attempts 
to  get  the  representation  on  the  Committee  adjusted  at  the  present 
time  would  be  futile,  and  do  not,  therefore,  propose  to  take  further 
action  at  present. 

As  regards  the  giving  of  further  evidence.  Mr.  Faraday  Proctor 
having  been  <leputed  to  give  evidence  for  the  Association,  it 
is  desired  that  any  uieniliers  having  points  of   importance  to  be 
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brought  forward  which  have  not  boeii  c>therwise  dealt  with,  should 
Bend  particulars  of  the  same  to  him  immediately,  with  a  copy  or 
draft  of  information  prepared  for  witnesses. 

It  will  be  realised  that  many  points  have  already  been  dealt 
with  by  the  Association's  witnesses  before  Sir  Charles  Parsons'a 
Committee,  and  by  the  witnesses  of  the  Association  of  Municipal 
Corporations. 

At  the  annu.al  general  niectint;  of  the  I.M.E.A..  on  .Tune  22nd, 
several  members  stated  thikt  plant  extensions  by  municipalities 
were  bein^  refuse<l  by  the  authorities  while  power  companies 
appeared  to  be  favoured  in  that  matter.  The  Council  will  he 
sjlad  if  members  will  mivise  them  of  specific  examples,  which  have 
come  within  their  personal  knowledge,  of  undue  obstruction 
exjierienced  by  local  authorities,  and  of  undue  assistance  gfiven  to 
IX)wer  companies  in  connection  with  extensions  of  plant  or  mains, 
so  that  the  information  may  be  tabulated  with  a  view  to  taking' 
further  action  on  the  matter. 


WAR  ITEMS. 


Trading  with  the  Gnemiy. — The  "  London  G.izette  "  for 
.\ugust  3nl  contains  fnrtlier  lists  of  peinous  or  bodies  in  a 
number  of  coimtries  with  wliii-h  or  wboui  trading  i.s  prohi- 
bited : — Netherland  East  Indies,  Norway,  Sp.nin,  Sweden, 
Venezuela,  &c. 

Copper  Shortage  in  tiermany. — Keuler's  nileni  at  Am- 
.sterdain  quotes  the  Kortiiisclif  Volkt::;i-iiuiii)  to  tbo  eii'ect  that 
the  German  Government  are  requisitioning  lightning  conduc- 
tors on  account  of  the  copper  and  platinuni  from  which  these 
are  made. 

The  First  Problem. — Reconstruction  after  the  war  was 
the  subject  of  the  inaugural  address  given  by  Mr.  Herbert 
Sanuuel  at  the  Oxford  University  Extension  summer  meeting. 
He  said  that  an  increased  national  production  of  wealth  would 
be  a  prime  necessity.  It  was  clear  that  restrictions  on  the 
output  of  either  workpeople  or  of  machines  would  be  more 
than  ever  injurious,  but  it  they  were  to  be  removed  it  must 
l)e  with  the  as.si.stance  of  Labour,  and  some  alternative  means 
must  be  provided  to  give  that  protection  to  the  worker  which 
the  restrictions  were  de.signed  to  secure.  How  to  achieve  this 
was  the  fir.st  of  our  problems. — T/njcs. 

Education  After  the  War. — Lord  Haldane,  speaking  at  a 
eonfei'ence  at  Oxford  on  educational  reconstruction,  said  that 
the  end  of  the  struggle  would  not  find  .society  as  it  was  when 
the  .struggle  began.  He  looked  upon  education  as  the  most 
important  element  in  reconstruction.  Let  them  begin  with 
education,  take  it  as  their  foundation,  and  social  problems 
would  .solve  themselves.  Education  was  a  thing  of  tremendous 
significance.  One  of  the  great  problems  of  Labour  was  how 
to  nuike  Labour  interesting;  they  had  too  little  imagination 
about  the  grievances  of  the  labourer.^  One  of  his  great  griev- 
ances was  that  his  toil  was  mechanical  and  dull.  With  the 
march  of  science  marched  also  the  machine,  which  took  away 
very  much  of  the  dull  and  monotonous  work.  The  higher 
the  application  of  knowledge  to  indu.stry.  and  the  more 
thoroughly  .science  penetrated  their  industrial  organisation, 
the  more  closely  they  would  get  to  the  time  when  every  man, 
even  the  great  bulk  of  tho.se  engaged  in  mamial  labour,"  would 
reali.se  that  brain  power  was  as  nece.s.sary  as  nni.scle  power. 
As  reiHirted  in  the  Tinw.i,  Lord  Haldane  .said  he  was  deeply 
convinced  that  in  education,  as  in  most  other  things,  unle.ss 
there  were  devolution — devolution  to  those  who  were  able 
and  willing  to  work  in  the  various  localities— they  would  not 
make  very  much  progre.ss.  Local  s<^lf-govi'rnment  was  their 
principli-  there  as  els<nvhere.  This  war  had  .shown  what  the 
nation  could  accomplish  when  we  were  ))nt  to  it,  and  we 
could  accomplish  far  nuire  for  education  if  we  had  a  little 
more  orderline.ss  in  our  composition.  This  Was  the  time  to 
think.  Peace  would  conic  soirie  time.  It  might  come  soon 
and  it  might  not,  and  it  might  be  suddmi.  The  ri.sk  we  ran 
was  that  before  peace  came  we  might  not  have  thought  out 
how  to  deal  with  the  great  problems  which  would  be  upon  us. 
The  Work  of  Reconstruction. — .Sir  G.  Gave,  addressing 
tlie  Hou.se  of  Commons  resjiecting  the  setting  up  of  the 
Ministry  of  Recon.struction,  said  (according  to  the  Times 
report)  that  there  was  important  and  vital  work  for  the 
Mini.ster  to  do.  Tlie  more  he  .saw  of  the  machinery  of  the 
war,  and  the  more  he  realised  the  tremendous  upheaval  which 
must  take  place  on  the  conclusion  of  peace,  the  more  ardently 
he  desired  to  take  all  the  steps  that  he  could  to  render  eflicient 
and  effective  the  policy  of  recon.struction.  The  demobilisation, 
.  not  only  of  the  .^rmy,  but  of  the  industrial  army,  would  be 
of  vital  interest  to  the  working  clas.sos.  No  one  could  think  of 
the  great  bodies  of  men  and  women  now  employed  in  muni- 
tion factories  without  being  anxious  as  to  what  their  fate 
would  be  if  the  war  suddenly  came  to  an  etui.  'I  hey  wanted 
a  departnjent  which  would  charge  itself  with  the  considera- 
tion of  thosl^  grave  problems  and  would  reiummend  to  the 
other  departments  that  were  diri'ctly  concerned  the  .steps 
which  sbiuild  be  taken. 

Lord  i'arm(X>r,  in  a  si)eech  at  Liverpool,  said  it  wa.s  very 
right  that  even  under  the  great  stress  of  war  we  should  look- 
forward  in   good   time  to  what   w;is  necessary  for  reconstruc- 


tion in  our  commercial  life  in  the  future.  He  did  not  believe 
so  much  in  one  lai'ge  general  scheme  of  reconstruction,  but 
that  every  commercial  society  should  do  what  it  could  within 
its  own  powers  and  its  own  area  to  add  to  what  might  be  ' 
the  streauj  of  progress  which  they  hoped  might  come  after 
the  war.  He  was  a  great  believer  in  research  and  .study  and 
ii<^  coUei'tive  action,  but  if  they  allowed  that  to  super.sede 
what  he  called  the  vitalising  etVect  of  individual  energy  ami 
individual  enterjirise,  they  might  purchase  the  advantage  at 
too  high  a  rate.  However  nmch  they  might  depend  upon  re- 
search and  knowledge,  there  was  something  in  the  energy, 
the  life,  and  perseverance  of  the  individual  on  which  they 
had  relied  in  the  past  in  their  English  commercial  euterpri.se, 
and  which  he  hoped  would  not  be  less  potent  and  less  power- 
ful in  future,  l^ord  Parmoor  thought  they  ought  to  a  great 
extent  to  revert  to  the  old  apprenticeship  system. — ]>(uly  Trie- 
graph. 

Belgian  Trade:  A  Government  Committee. — Tlie  Govern- 
ment nas  appointed  a  conunittee  to  investigate  the  means  of 
promotion  and  advancement  of  trade  and  commerce  between 
the  British  Empire  and  Belgium.  In  view  of  the  importance, 
of  the  ojxn-ations  of  this  committee,  we  give  its  constitution 
and  terms  of  reference  in  full  :— The  mend)ers  of  the  Com- 
mittee are  :^ 

Repiesi^nling  llu-  Foreign  Ofllce  :— Sir  Cecil  Hertslet  (Cluiirinan  of  Ihf 
('Dmmittec),  His  Majesty's  Consul-General  for  Hflgiuin;  Mr.  K.  Mucleay. 
Counsellor  of  linibassy  in  Ilie  ■  Diplomatic  Service,  Deputy  t'oiltroller  ol 
the  Foreign  Trade  Department,  Foreign  Office;  Mr.  M.  Neville  Kearney 
(.Secretary  of  the  Committee),  of  the  Consular  Service,  att.iched  to  the  Foreign 
Office. 

Representing  the  Board  of  Trade  :— Sir  W.  H.  Cl.irk,  romptroller-r.eneral 
of  the  Department  of  Commercial  Intelligence,  Board  of  Trade;  -Sir  1^ 
Wyldbore-Smith.  Director  of  the  Commission  Internationale  dc  Ravitaille- 
ment;    Mr.   Percy    Ashley,    Board    of   Trade. 

Representing  British  Commercial  and  Financial  Interests  ; — Sir  .Mgernon  F. 
Firth,  representing  the  Association  of  Chambers  of  Commerce  of  the  United 
Ixingdom;  Mr.  E.  I'".  Oldham,  representing  the  Federation  of  British  Indus- 
tries; Mr.  M.  Cleminson,  representing  the  Chamber  of  Shipping  of  the  United 
Kingdom  and  the  Liverpool  Steamship  Owners'  Association;  Sir  R.  Vassar- 
Smith  (chairman  of  the  Committee  of  London  Clearing  Bankers),  represent- 
ing the  Bankers'  Clearing  House;  Lord  Faringdon,  representing  the  British 
Trade  Corporation;  Mr.  Frank  Potter  (general  manager.  Great  Western 
Railway),    representing    the    Railway    Executive   Committee. 

The  terms  of  reference  show  that  this  Committee  is  estab- 
lished for  the  purpose  of  inquiring  into  all  matters  relative 
to  trade  between  the  British  Empire  and  Belgium,  with  a 
view  to  increase  and  develop  that  trade  by  every  desirable 
means.  It  will  be  the  duty  of  the  Committee  to  investigate 
as  far  as  possible  all  means  to  be  adopted  in  order  to  attain 
the  foregoing  object.  The  Committee  will  examine  into  the 
supplies  and  requirements  of  the  representative  countries  (in 
so  far  as  they  have  relation  to  its  scope),  tind  give  advice  as 
to  how  trade  between  them  can  best  be  estaldi.shed,  developeil, 
and  increased.  It  will  obtain  information  anil  evidence  fi'om 
all  available  sources,  and  endeavour  to  render^  all  possible 
as.si.stance  in  regard  to  shipping,  manuf  acta  res,  imports,  ajnl 
exports,  and  trade  generally 'between  the  Empire  and  king- 
dom. 

The  Committee  constituted  i)s  above,  will  have  power 
to  add  to  its  numbers  by  the  appointment  of  such  per.soiis 
of  experience  in  the  matters  with  which  it  has  to  lietil 
as  it  may  think  exi>edient.  and  it  will  also  consult  from  tiine 
to  time  other  representatives  of  commerce  having  specitil 
knowledge  of  Belgian  trade,  shipping,  and  finance. 

It  is  iwrticuliirly  laid  down  that  the  purpose  of  the  Com- 
mittee shall  be  a  general  one.  and  that  it  shall  not  be  ptiit  nf 
its  duties  tt>  fo.ster  the  iidvancement  of  the  trttde  of  iiny  pitrti- 
ciilar  individual  or  firm,  nor  to  devote  its  a.s.sistance  to  any 
sjx'cial  branch  of  trade  or  industry  except  in  rehitian  to  the 
general   principles  for  which  it  is  established. 

The  ('ommittee  will  be  known  as  "  The  Belgi;in  Tratle  Com- 
mittee." ,\n  oflice  h.as  been  established  provisionally  at  ,'!il. 
Parliament  Stiwt,  S.'W.f,  to  which  all  communications 
should    be   adilresst^d. 

Hxemption  Applications. — .\1  B;tlk;v  Locil  'J'rilnnuil, 
exemption  to  October  Jst  wtis  granted  in  the  cii.se  of  11.  .\. 
Wilson  ('28,  married,  in  Class'  B'2),  a  motorman  for  the 
Tramways  Co.  The  rejiresentative  of  the  company  saiil  there 
were  already  14  cars  standing  iille  owing  to  lack   (jf  ilriveis. 

.\t  Kochdiile,  the  Tramways  l)e])artment  ap|>ealed  for  K. 
Kershaw  (:i.O,  single.  Class  A),  motonnan.  Ml'.  Webster. 
gener;il  manager,  said  he  was  hard  pressed  for  drivers,  and 
they  were  working  s<;ven  days  a  week.  The  chiim  was  re 
fused,    to  reixirt  on    September  Hdth. 

.'Vt  Oiiiiskirk  Tribunal,  lievi  T.  .\llen  (:t;j,  B  I),  electrical 
engineer,  s;iid  he  was  the  only  electrical  engineer  ami  con 
tr.iitor  for  lighting  and  power  purpo.ses  in  the  town.  He 
bad  h;id  to  give  up  his  shop  in  Htirscough  Ktre«'t  because  be 
could  not  get  men.  Exeniption  to  .\ugust  :ilst  Wiis  given, 
no  further  tippeal  to  be  made  without  letive.  " 

.\t  Rochdale,  on  the  application  of  the  Corporation  tramways 
depaitliient.  conditional  exemption  has  been  gninted  to  .1. 
Bnindrick    ('Ji.  (!  2).  electric;il  iiiU-w 

Douglas  (Isle  of  Man)  Tribuiuil  has  given  conditional  ex- 
emption, with  the  assent  of  the  Military,  to  .\.  K.  Harlow 
(i")).  tnim   conductor,  and  E.  W.  Dob.stin    (.'17).  tram   driver. 

In  an  ;ip|H';il  ;it  Kiigby.  an  electrician  (;i.'i).  stated  that,  on 
re-i^xamiiiation,  bis  chis.sification  had  been  alt*'red  from 
general  s<>rvice  to  C  1  ;  he  asked  for  a  Munitions  Order.  The 
Military  Kepre.sentative  .said  th.at  (lectricians  were  requireil 
for  the  .\nny,  and  linal  exemption  until  ,\ugU8t  15th  was 
granteii. 
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On  the  appeal  of  Mr.  Lambert,  trainways  manager,  Maid- 
stone Tribunal  has  granted  six  mouths'  exemption  to  E.  .T. 
Freed  (40,  C2),  inspector,  and  F.  Rose  (35,  passed  for  general 
service),  driver. 

.•\t  Brighton,  Mr,  W,  Marsh  appealed  for  '27  men  engaged 
on  tht-  Corporation  tramway.",  and  said  that  it  was  .simply 
II.  quo.'^tiou  whether  the  trams  were  to  run  or  not.  All  the 
Tii.-n  asked  for  were  highly  skilled,  and  it  would  be  impossible 
I     K'place  theiu.     Each  w.w  given  three  months. 

Kol'ore  the  Surbiton  Tribunal,  the  resident  enginei^r  at  the 
electricity  works  applied  for  exemption  l^or  a  meter  mechanic 
(27,  C2).  It  was  claimed  that  he  wa.s  in  a  prot.eeted  occupa- 
tion, and  it  was  raenticmed  tliat  he  had  been  reje<>ted. 
although  he  underwent  an  (iin'raticm  to  enable  hiinstdf  to 
pass.  The  Triliunal  ruled  against  the  man  being  in  a  certified 
ciccupation,  but  the  appeal  was  respited  for  further  considera- 
tliin. 

\t  Clrays,  the  electrical  engini'er  Id  the  TI.D.C.  (Mr.  K.  P. 
I  i  iig)  appealed  for  the  retention  of  a  nuvhanic  (31,  Cla.ss  A), 

hree  montlis,  subject   to  substitution,    were   granted. 

At  Coalville,  on  Aug.  l.st.  a  linal  month  only  was  granli'd 
to  an  electrician  (10,  Bl)  ajiprMlrd  Tor  l)y  Mis.  Ilaydock, 
of  Charnwood  Towers. 

Strotxi  (Kent)  Kural  Tribunal  has  given  exemption  until 
I  ittober  3lst  to  S.  .T.  Nettlingham,  electrician,  appealed  for 
l.\   the  Thames  Portland  Cement  Co. 

At  Southend-on-Sea.  the  Military  asked  for  "the  withdrawal 
,1  exemption  held  by  an  overhead  wireman  in  the  employ  of 
liii     Corporation.     It   tran.spired  that   this  w'as   not  now    thi- 

..lii's  chief  employment,  and  the  ceititicate  was  cancelled. 

Conditional  exemption  has  been  grant<'d  at  Swinton  to  an 
.l.'ctrieian  (11;  B2),  in  business  in  the  area. 

\t  Canterbury,  on  .Tuly  31st.  in  the  ca.se  of  a  coal  trimmei' 
at  the  Corporation  electricity  works,  who  had  been  exempted 
until  substitutc'l.'^t  was  stated  that  the  man  presented  him- 
si'lf  for  the  Royal  Navy  on  .luly  2nd,  and  after  being  pa.ssed 
as  a  gunner-instructor,  he  failed  to  pass  the  doctor,  and  he 
liad  been  discharged  from  the  .serviee.  Mr.  Blascheck  (elec- 
trical engineer)  had  cousulteil  with  the  recruiting  officer,  who 
had  agreed  that  as  a  result  of  the  recent  War  Office  Order, 
the  man,  having  been  overseas,  and  only  clas.sified  CI,  was 
ii.it  to  be   ealled.     The    man    did    not   want   to  go   away    for 

ilistitution,    and   it    was  agreed   that    the  existing    certificate 

iinuld  be  cancelled,  so  that  Mr.  Bla.schnk  shall  have  the 
I  ijiht  to  appcaljagaiu. 

l^yton  Tribunal  has  allawed  exemption  until  December 
::lst  to  B.   Ij.  Hutchins  (37,  C2),  a  L.C.C.  tram  comliictor. 

\t  Rothcrham,  the  Corporation  defended  Military  appeals 
against  12  tramway  motormen  and  thrc*'  car  repaireis.  (ju  it 
i'eing  suggested  that  there  should  be  substitution,  the  a.ssistant 
engineer  said  that  14  wounded  .soldiers  had  been  sent,  ami 
only  seven  were  able  to  stand  the  work.  The  Chairman  (.\ld. 
T     \V.   Orundy)  expressed  the   hope  that  if   substitutes   weir 

I  lund  the  men  most  fit  would  be  released.  In  reply  to  the 
Military  Kt'preseutative,  the  assistant  manauer  said  that  it 
\^as  impossible  for  females  to  drive  cars  in  Rotherham.  The 
.\lditary  appeals  were  di.salkraed  and  the  exemptions  con- 
firmed. 

Dartford   Tribunal    has    granted    conditional  .  exemption    to 

II  H.  Lygo   (27,  B  1),  electrical  engineer  at  the  Joyce  Oreen 
iwer  station. 


last  year  to  no  less  than  *6,02G,  and  he  anticipated  that  the  com- 
pany would  obtain  a  fair  share  of  available  work  now  that  all 
enemy  interests,  which  had  acted  as  a  deterrent  in  the  past,  had 
been  effectually  removed. 

Catalogues    and   Lists.— Messrs.  Gent  &  Co.,  Ltd., 

Fariuiav  Works,  Leicester.— List  giving  illustrations,  brief  par- 
ticulars and  prices  of  their  "Tangent"  iiiiuint;  l)ell8,  special  keys, 
new  i)ftttern  tlamepioof  relay  with  inacliined  Itaiige  joiiits  Qlcxjk 
and  key),  ironcUul  telephi)n<-s  and  switchboards.  The  bells  and 
relays  are  wound  to  Home  Office  and  Dr.  Wheeler's  recom- 
mendations. 

FtiLLKit's  Cakhon  and  Ei.kctrical  Co.,  Ltd.,  Woodland  Works, 
Chadwell  Heath,  K.— Twenty-papre  catalogue  of  carbons  for  cinemas, 
search  lights,  arc.  lamjis,  i)rimary  batteries,  weldini;.  ami  general 
electrochemical  purposes.  More  Uiaii  half  of  the  list  is  devoted  to 
tabulateil  prices  of  Hame,  oiken  and  enclosed  tyite  arc  lamp  carlxins. 
The  company's  ik^w  carbon  works  are  now  in  full  working  order. 

Mk.  F.  .).  Down,  !iu-!i:),  Fenchurch  Street,  London,  K.C.— «-page 
pamphlet  containing  an  illustrated  description  of  the  reciprocatiiiK 
track  tfrinder  supplieii  by  the  Railway  Track-work  t'o.  of  Phil- 
adelphia. 

Dissolutions    and     Liquidations.— <iLOBK    A.shuciateu 

C'Aiii.E  AND  Tm.iccitAi'Hio  Skkxices.  LTD.,  20  to  23,  Holbom, 
London. — Liquidator  released,  ,Iuly  31st,  lit! 7. 

Hall-Edwauds  S:  Emrvs-Jones,  medical  electro-therapeutists 
and  X-ray  specialists.  Ill  A,  Great  Charles  Street,  Birmingham.— 
Messrs.  J.  F.  Hall-Edwards  and  M.  F.  Emrys-Jones  have  dissolved 
partnership.     The  former  will  attend  to  debts. 

Economic  Elkctric  Co.,  electrical  and  mechanical  engineers, 
tL'TA,  Oxton  Road,  and  Hamilton  Lane.  Birkenhead.— Messrs.  T.  W. 
.lefferson  and  T.  E.  Jones  have  dissolved  paitnership.  Mr.  Jones 
attends  to  debts,  i:c.,  and  will  carry  on  business  at  the  Oxton  Roa<l 
address  as  the  Economical  Electric  Co.  Mr.  Jefferson  will  carry 
on  business  at  7!)a,  Grange  Road,  Birkenhead,  under  his  own 
name. 

Canadian  British  Engineering  Co.,  Ltd.— Creditors  must 
send  particulars  of  their  debts,  &c.,  to  the  liquidator,  Mr.  R.  G. 
Sidford,  20.  John  Street,  Adelphi,  London,  W.C.  2,  by  September  1st. 

Trade  Announcement.— The  Consolidatkd  l'NKii.\iA.Tir 

Tool  Co.,  Ltd..  have  secured  temporary  accommodation  at 
Egyptian  House,  17U,  Piccadilly,  W.  1.  their  offices  at  Palace 
Chambers  havintf  been  commandeered  by  the  Government 
authorities. 

Bankruptcy     Proceedings. —  John    Taylor    Peddie, 

mechanical  engineer.  Exhibition  Buildintfs,  Aldwych  Site,  Strand, 
London. — Trustee  released,  July  tith,  li)17. 

Fire. — A  fire  ocouiTed,  on  .luly  31st,   in  a   lartre   vault 

used  as  stores  at  the  premises  of  the  Western  Electric  Co..  Ltd., 
North  Woolwich,  E. 

Book    Notices. — '•Scientific    Papers   of   the    P.iiieau    of 

standards."  No.  299.  "An  Average  Eye  for  Heteroehromatic 
Photometry,  and  a  Comparison  of  a  Flicker  and  an  Equality  of 
Brightness  Photometer."  Washington  :  Department  of  Commerce. 
Bureau  of  Standards.'  The  comparison  of  lights  of  different 
colom-s  is  supposed  to  be  baseii  on  an  "  average  normal  eye. '  This 
paper  records  an  attempt  to  approximate  the  results  of  .such  an  eye 


BUSINESS  NOTES. 


Patent      for      Disposal.— The     proprietor     of     Patent 

No,  20,111,  of  1H13,  "  .Speech-reproducinjf  apparatus,"  wishes  to 
dispose  of  the  patent  or  to  license  British  munufactnrers  to  work 
under  it.  Full  particulars  are  triven  in  our  advertisement  paires 
to-day. 

For  Sale. — Owintr  to  the  death  of  the  proprietor,  the 
business,  plant,  inachinery,  kc.  of  Messrs.  Aoa.ms  Bros.,  electrical 
eneineers,  Lonirton,  is  for  disposal  as  a  going  ccmceru.  For  par- 
ticulars see  our  advertisement  pages  to-day. 

Russian    Exhibition    in    London. — There  is  being  held 

at  the  Centr.ll  Hall,  Westminster,  a  Russian  Exhibition  illustrating- 
the  chief  features  of  Russian  economic  life.  The  exhibition  opened 
on  Tuesday  last,  and  will  close  on  l,sth  inst.  Lectures  are  beius!' 
delivered  daily.  That  on  Wednesday  dealt  with  mineral  resources, 
that  of  yesterday  considered  the  Russian  industries,  and  to-day 
foreigrn  trade  will  be  the  subject. 

Tudor  Accumulator  Co.,  Ltd.— The  annual    meetiiitr  of 

this  company  was  held  on  July  2.5th  at  3.  I'entral  Buildinsrs,  West- 
minster. The  Ijoard  as  now  eonstituted  is  as  follows  : — Mr.  B.  M. 
Drake  (chairman)  ;  Messrs.  E.  .1.  Clark.  W.  C.  Johnson,  Capt.  T. 
Prestige.  C.  R.  D,  Pritchett,  and  G.  E.  B.  Pritchett.  directors  ; 
Messrs.  A.  B.  Pescatore  and  E.  Jacob.  in.ana4;:iny  directors. 

The  chairman  said  it  would  doubtless  be  satisfactory  to  muni- 
cipalities and  others  who  used  Tudor  accumulators  to  know  thiit 
the  company  was  now  in  British  hands.  The  directors  were  pleaseil 
to  have  been  able  to  conclude  agreements  by  which  the  services  of 
the  managers,  both  at  the  head  office  and  the  works,  were  retiiined. 
He  referrinl  to  the  verv  liberal  war  allow.ances,  which  amounted 


with  typical  colour  differences  by  using  a  larjfe  number  of  observers. 
In  particular,  results  obtained  by  a  tlicker  photometer  and  by  an 
equality-of-brightness  photometer,  with  different  degrees  of  colour 
differences,  are  compared.  In  terms  of  the  Ives-Kingsbury  test 
solutions,  for  which  the  proposal  normal  ratio  of  transmissions 
(with  a  4-w./c,I-.  carbon  laijip)  is  I'UU,  the  average  of  114  observers 
gives  a  ratio  of  U'99.  By  uainn  these  test  solutions,  results  obtained 
on  the  tlicker  photometer  by  a  small  numljer  of  observers  can  be 
corrected  so  as  to  give  normal  values  with  a  high  degree  of 
accuracy.  On  the  average,  equality-of-brightness  measurements 
also  vary  in  proportion  to  the  test  ratio,  but  erratic  variations  often 
overshadow  these  systematic  differences.  For  sources  having 
relatively  high  intensity  in  the  blue,  Hicker  values  tend  to  fall 
below  those  obtained  on  the  usual  standard  photometers,  but  the 
difference  is  comparable  in  magnitude  with  the  uncertainty  of  the 
latter  values.  .This  publication  is  now  available  for  distribution, 
and  those  interested  may  obtain  a  copy  by  addressing  a  request  to 
the  Bureau. 

The  July  issue  of  the  Tramways  and  Light  Railways  Association 
Jiiiinial  is  a  special  Congress  number,  containing  reports  of  the 
papers  and  discussions  at  the  annual  gathering-  held  in  June. 

The  Join-iiul  of  the  Junior  Institution  of  Engineers  for  August 
contains  some  useful  hints  on  the  rectification  of  faults  in  the 
working  of  paraffin  engines,  and  notes  on  "Quantities  and  Esti- 
mates "  by  Mr,  C.  O.  Mourant. 


LIGHTING  AND  POWER  NOTES. 

Burnley. — Vehicle  Chaugino. — The  Electricity  Com- 
mittee has  decided  to  provide  charging  facilities  for  electric 
vehicles,  the  price  being  1  }d.  per  unit. 

Batley. — Price  Inckkase. — The  Corporation  has  decided 

to  increase  the  price  of  current  by  7J  ix-r  cent,  on  the  pre-war 
charges  for  litjhting.  and  2i  per  cent,  for  motive  jiower.  The  new 
prices  will  0|)erate  from  October  1st. 


132 


THE    ELECTRICAL    REVIEW.    [Voi.  si.  No  2,072,  augost  10,  1917. 


Bath. — Year's  Working. — The  ■  annual  report   of  the 

working  of  the  Corporation  electricity  department  for  the  jear 
ended  March  Slat  last,  shows  a  deficit  of  ii  1,782,  due  to  the 
increivsed  cost  of  coal,  wages,  »:c.  The  total  income  of  the  under- 
taking was  jS2ti,507,  as  compared  with  .■t2C!,490,  and  expenditure 
amounted  to  .£1-1,987,  as  compared  with  £  13, ')29,  leaving  a  gross 
profit  of  £11,520,  as  compared  with  .t  12,961  ;  interest  and  sinking 
fund  ch.irges  absorbed  .d2,li49,  and,  with  £120  for  special  expendi- 
ture, made  a  total  of  :C12,7(!9,  which  leaves  a  deficit  of  £1,782. 
The  total  amount  borrowed  is  .■G192,.'")74,  of  which  CI0.'"i,48(;  has 
been  repaid,  leaving  a  balance  outstanding  of  £87,088.  Next  year 
two  of  the  earliest  loans  will  be  liquidated,  totalling  £r)0,:!78. 
which  will  mean  a  relief  in  the  repayments  item  of  over  £S.OOO. 
The  total  number  of  units  generated  during  the  year  was 
2,6iW,94."),  and  the  total  maximum  demand  1.318'5  KW. 

Bradford. — Proposed  Price  FIkvision. — La.st  week  the 

City  Council  considered  the  proposed  increased  scale  of  electricity 
charges,  to  operate  from  October  1st,  and  referred  to  in  our  last 
issue.  Aid.  (S.  H.  Robinson  (chairman  of  the  Electricity  Com- 
mittee), in  moving  the  minutes,  said  he  disagreed  with  the  pro- 
posal, because  the  jirice  to  the  flat-rate  consumers  hail  not  been 
increased.  Making  deductions  in  respect  of  extra  output,  the 
increased  cost  in  wages  and  salaries  during  the  year  ended  Marcli 
31st,  1917,  as  compared  with  that  ending  the  same  date,  1914, 
amounted  to  £(),582,  whilst  £2,288  had  been  paid  in  allowances  to 
dependents,  and  the  increased  cost  of  coal,  aftei'  deductions  in 
respect  of  increased  output,  had  been  £15.298.  On  top  of  these 
extra  charges,  which  totalled  something  like  £25,000,  were  other 
extra  charges  under  the  head  of  interest  oh  loans,  £3,272,  and 
'income-tax,  i;9,S32,  which  meant  together  about  £37,000.  Elec- 
tricity to  the  amount  of  .£24.178  was  supplied  on  the  Hat  rate,  and 
an  increase  of  141  per  cent.,  in  accordance  with  the  proposal  of  the 
engineer — who  was  in  the  beat  position  to  judge,  and  was  supported 
by  the  chairman  and  deputy-chairman — would  meau  an  extra 
income  on  the  fiat-rate  sup])ly  of  £2,417.  The  ''poor  shopkeeper" 
had  been  s])oken  of.  The  shopkeepers  consumed  3(i2,000  units,  and 
paid  only  £6.033.  If  they  were  chai'ged  according  to  the  engi- 
neer's proposal,  the  extra  income  from  them  would  be  only  £1)03 
a  year.  The  banks,  also  on  the  flat  rate,  consumed  only  32,500 
units,  paying  .£541,  and  nobody  would  deny  that  they  were  well 
able  to  pay  an  extra  10  per  cent.  The  471  mill  and  warehouse 
consumers  used  401,000  units,  at  a  cost  of  £6,r)85,  and  surely  those 
businesses  could  pay  the  -extra  £668  per  year.  The  464  ofliees, 
using  133.000  units,  paid  £2,223,  and  could  afford  to  pay  £222  per 
year  extra.  The  553  private  houses  on  the  4d.  flat  rate  consumed 
101,000  units,  and  paid  ,£1,693.  They  would  pay  an  extra  £169  on 
the  10  per  cent,  increase.  He  maintained  that  all  flat-rate  con- 
sumers could  well  afford  to  pay  the  increase.  Aid.  Robinson  then 
said  he  was  prepared  to  move  an  amendment  to  his  own  Committee's 
minutes,  that  they  be  referred  back.  Aid.  J,  Hayhurst  asked  the 
Council  to  accept  the  recommendation,  with  a  variation  to  include 
the  decision  in  regard  to  flat-rate  consumers.  The  Council  agreed 
to  send  the  minutes  back  for  reconsideration,  passing  the  minutes 
with  this  amendment. 

'  Canada. — Electiuc   Faujiino    in   Fraskr  Vat.ley. — 

Quite  recently  a  number  of  ranchers  to  the  south  of  Chilliwack 
clubbeil  together  and  raised  S5,000  for  the  construction  of  a  power 
line  from  the  town's  electric  plant  to  their  premises,  the  idea  being 
to  use  electric  power  generated  by  the  British  Columbia  Electric 
Railway  for  a  variety  of  purposes  hitherto  dependent  on  man- 
power. The  total  investment  represented  in  line  construction, 
power  inst.allation,  and  motors  was  in  excess  of  §5,000.  The  step 
taken  may  be  attributed  to  the  good  work  of  Chief  Electrician 
Porter,  of  the  B.C.E.R.  Co.,  Vancouver,  who  for  the  past  couple  of 
years  ha.s  been  demonstrating  how  the  farmers  of  the  Eraser  Valley 
might  lessen  the  hard  work  of  husbandry  by  taking  advantage  of 
the  company's  far-Mung  electric  system.  Many  farms  closer  to 
Vancouver  have  already  done  so,  and  now  the  farmers  of  Chilli- 
wack  district,   80  miles   away,  are   coming   into  line. —  t)lri;tric<d 

Clones    (Co.    Monaghan).— Stkeet     FiifiHTiNn.  —  The 

Urban  Council  has  accepted  the  tender  of  the  ('lones  Electric  Light 
and  Power  Co.,  Ltd..  for  the  piililic  lighting  of  the  town  foi'  tlirec 
yeare,  at  5d.  per  unit,  with  a  reli.ite  of  10  per  cent,  should  the 
accoiint  in  any  year  exceed  £50. 

Continental. — Si'.mn. — A  concession  has  hecn  secured  l)y 

Joaquin  Moreno  Ramirez  to  extract  water  fiom  the  River  Sej;ara. 
and  erect  a  hydro-electric  station  for  the  generation  of  electric 
current  for  industrial  i)urposes. 

Gilllngham  (Kent).— Price  lNf!i{E.\SE,itc. — The  Corpora- 
tion Kleetric- Light  ('omniitteeisconsideriug  the  .advisability  of  adapt- 
ing the  existing  Die.*!  plant  to  uaetaroil.  The  charges  for  current 
are  to  1h?  increased  from  25  per  cent,  to  4(1  per  cent. 

Hove. — PincK  Revisio.v. — Tlie  liit^htiiij;  Coinmil-Lec  lias 

conaidereil  the  advisability  of  revising  the  present  i^harges  foi- 
power  purposes.  The  present  flat  rate  is  r.8d.  per  unit,  which  is 
less  than  tlie  present  war-time  coat  of  generating  the  unit.  The 
Committee  recommends  an  increase  to  2d.  jier  unit  on  the  Hat  rate 
and  by  10  jier  cent,  on  the  indicator  rate, 

Leeds.— Waoes  ARiirTR.vrioN. — On  Tuesday,  hi.st  week, 

Mr.  Forbes  fiankester,  K.C.,  aat  as  arbitrator  between  the  Corpora- 
tion and  the  General  Workers'  Union,  the  hatter  of  whom  clainu^d, 
on  l;ehalf  of  the  Workers  in  the  electricity  and  gas  departmi'nts.  an 
ailvanee  of  pay  of  IDs.  jier  week  above  pre-war  rates,  insteiul  of  the 


7a.  granted.  .For  the.  men  it  was  i  pointed  out  that  they  worked 
alongside  members  of  the  Amalgamated  Society  pf.  Engineers,  who, 
as  from  August  1st,  were  to  receive  an  advanqe.  of  15s,  above  pre- 
war rates  by  a  recent  award.  For  the  Corporation  it  was  held  that 
the  ratepayers  were  alreatly  hard  pressed  by  war  conditions,  and 
that  the  claim  was  uncalled  for  so  soon  after  the  award  to  the 
tramwaymeu.  The  men  who  were  not  tramwivymen,  and  who  hat! 
received  an  advance,  of  23.  only  three  .months  ago.  should  be 
satisfied.  The  arliitrator  heard  the  deputation  from  the  men,  and 
reserved  his  decision. 

Maidstone. — Prh'e  Increase. — The  T.C.  has  increased 

the  charges  for  current  for  lighting  by  Jd.  per  unit",  for  traction 
by  id.  per  unit,  and  the  fixed  charge  per  annum  of  12a.  per  30- watt 
lamp  and  .all  other  forms  of  supply  by  10  per  cent. 

Newport. — TjINKINO-up. — Mr.  A.  Nichols  Moore  has 
reported  to  the  Electricity  Committee  in  regard  ,to  the  linking-up 
proposals  for  .South  Wales,  his  report  being  generally  in  line  With 
that  already  submitted  to  the  Cardift'  Electricity  Committee  by  Mr.  ' 
Arthur  Ellis,  and  the  Committee  has  authorised  him  to  take  any 
steps  that  are  necessary  to  further  the  proposals,  on  the  distinct 
understanding  that  such  .steps  as  are  taken  shall  in  no  way  commit 
it' to  any  scheme.  Mr.  John  MoxoB,  chairman  of  the  Electricity 
Committee,  emphasised  the  importance  of  the  Corporation  taking 
an  active  part  in  any  deliber.ations  that  nifght  be  on  foot. 

Queensbury  and  Clayton  (Vorkshirie).— Pkov.  Order. 

— The  Electrical  Distribution  of  Yorkshire.  Ltd.,  has  informed 
the  Queensbury  Council  that  it  has  abandoned  its  ajjplication  for  a 
prov.  order  to  supply  Queensbury  and  Clayton,  owing  to  the  oppo- 
sition of  the  Bradford  and  Halifax  Corporations.  The  company 
considered  it  had  an  obligation  to  Queensbury,  even  if  Clayton 
became  merged  iu  Bradford,  and  stated  it  would  proceed  with  the 
application  in  the  next  session  of  Parliament. 

Rochdale. — The  Corporation  Electricity  Committee 
notifies  that  new  applications  for  electric  power  sujiply  cannot  be 
entertained  at  present. 

Royton. — An  arrangement  hits  been  made  between  the 
District  Council  and  the  Oldham  Corporation  Electricity  Com- 
mittee for  the  aupply  of  electricity.  The  contribution  to  the  cost 
of  the  prov.  order  was  fixed  at  i;200  up  to  a.  cost  of  .£300,  and  one 
half  if  over  that  sum.  The  prices  are  to  be  the  same  as  those 
charged  in  the  borough.  To  the  withholding  of  consent  to  the 
Lancashire  Electric  Power  Co.  to  come  into  the  area,  Royton  agrees 
so  far  as  it  can  lawfully  do  so.  The  period  of  agreement  with 
Oldham  is  to  be  30  years,  terminable  theu  on  a  prior  six  months' 
notice,  with  subseciuent  periods  of  10  years. 

Spenborough. — Proposed  Bulk  Supply. — ^The  U.D.C. 

is  in  negotiation  with  the  Yorkshire  Electric  Powfer  Co.  with 
respect  to  a  bulk  supply  of  electricity. 

St.   Austell. — Street    Lkihting. — The   Electric  Light 

Co.  has  asked  the  U.D.C.  for  an  allowance  of  30  per  cent,  on  the 
contract  price  (.i;  1  16a.  9d.  per  lamp  per  .annum")  in  respect  of  95 
lamps  unused  last  year.  The  Council  has  decided  to  offer  25  per 
cent. 

Stoke-on-Trent. — -The  Ministry  of  Munitions  is  to.  be 
requested,  before  any  men  are  taken  from  the  existing  staff  of  the 
electricity  works,  with  the  Dilution  Officer's  consent,  to  cause  an 
inquiry  to  be  held,  as  the  obligations  of  the  Corporation  to  give 
and  maintain  supply  cannot  be  met  with  a  smaller  or  less  efficient 
staff  than  that  which  at  present  exists.  Steps  are  to  be  taken  to 
retain  the  commercial  itssistanV,  charge  and  shift  engineers, 
switchboard  attendants,  stokers,  and  the  pipefitter  at  the  Burslem 
works,  in  view  of  the  absolute  necessity  of  maintaining  the  supply 
next  winter.  The  B.  of  T.  is  to  be  asked  to  authorise  the  Council 
to  disconnect  part  of  the  aupply  in  the  event  of  the  staff  being 
reduced  below  the  minimum  necessary  to  maintain  the  whole 
supply,  lack  of  steam  due  to  the  want  of  sufficient  and  suitable 
coal,  or  any  other  cause  rendering  it  necessary  to  reduce  the  load 
upon  the  steam  generating  jilant  at  the  central  power  hon.se  or  any 
other  of  the  stations. 

Stratford-on-Avon.— I'RicK   Increase.— The    K.L.   Co. 

has,  from  the  <latc  of  the  August  meter  readings,  increased  the 
))rice  of  current  liy  {d.  per  unit. 

Swindon.  —  Tiiuee-Phase    Suim-lv. —  hast    week    the 

chairnum  of  the  Electricity  Committee  oHicially  started  up  the 
new  three-phase  A.C.  plant,  which  is  now  8u|)plying  a  local  works. 

Tasmania. — The  AWov/  of  Trade  Joiamd  mentions  that 

the  company  which  hiis  been  formed  for  the  production  of  elec- 
trolytic zinc  from  the  Broken  Hill  zinc  ores  is  erecting  large 
works  at  Risdon,  which  will  shortly  commence  working.  If  suc- 
<«88ful,  an  extension  of  works,  costing  from  £400,000  to  £500,000. 
will  be  miule  as  soon  :is  possible. 

Tonbridge. —  Koa.v     Sanction. — Without    holding    a 

public  inquiry,  the  L.G.B.  has  given  thi'  U.D.C.  sanction  to  a  loan 
of  £18,000  for  extensions  to  the  electricity  works.  Mr.  M.  P. 
Plunkett.  electrical  engineer,   estimates    that   the   extension    will'' 

yield  an  annual  income  of  .£1,600. 

Tunbridge    Wells. — Price   Increase.. — The    T.C.    has 

increase<l  the  charges  for  current  as  from  Sept<"mber  29tli  as 
follows  :  -Lighting.  10  per  cent.  :  jiowcr  and  heating.  25  per  cent. ; 
power  tor  lifts.  10  per  cent. 
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Wimbledon. — -Prick  iNOiiKAjiiE. — There  uas  a  delieii  i.i 
£4,220  on  the  past  year's  workiiifT  of  the  Corpoiutiou  electricity 
undertaking,  and  it  haa  been  decided  to  raise  a  temporary  loiui  not 
exceedin":  jt 5.000  to  meet  the  working  expenses.  The  oharj^'e  for 
lighting  in  Wimbledon,  Merton,  the  Maidens,  and  (loombe  is  to  be 
increasetl  to  (id.  per  unit,  and  for  power,  heating',  and  eookinif  to 
2d.  \>et  unit. 


TRAMWAY  AND  RAILWAY  NOTES. 


Accrington. — Ykau's  "Wouking. — Dnri'nj;  the  past  year 

over  .")  million  passengers  were  carrie<i  on  the  Corjwration  tramways, 
l)einif  1G1I.31S  more  than  in  the  previous  12  months.  The  accounts 
show  a  deficit  on  the  year's  working  of  <;!>7tj.  notwithstanding  the 
fact  that  the  income  was  increased  by  .<l,ll>il.  The  sum  of  .C.S72 
has  been  granted  to  former  employes  now  serving  with  the  Colours. 
This  is  .tl.").")  les.s  than  in  the  previous  year.  A  striking  feature  in 
the  exjienditure  is  the  amount  paid  for  power,  i;7..S('il,  which  is 
£l,!tl.')  in  excess  of  the  sum  paid  the  year  previous. 

Australia. — A    jrreat   strike    of    railway   and    tramway 

workers  has  taken  place  in  New  South  Wales,  it  being  estimated 
that  20.000^  men  are  affected.  The  strike  appears  to  have  a  political 
origip. 

Belfast. — The  recent  revision  of  the  stacjes  and  the  fares 

of  the  Corporation  tramway  system,  which  it  was  hoped  would 
have  placed  it  on  a  better  financial  basis,  had  not  that  effect, 
for  the  reason  that  not  a  little  of  the  increased  revenue  was 
imme<-liately  neutralised  by  raising  the  wages  of  the  employes,  plus 
quite  a  number  of  recent  extensions  which  are  not  ■  paying, 
and  the  making  good  of  which  is  falling  on  the  paying  sections. 
Last  yeai'  there  was  a  deficit  of  sC  7,000,  and  there  is  now  a  certainty 
of  a  still  greater  deficit  at  the  end  of  the  present  one.  At  the 
monthly  meeting,  the  chairman  of  the  Tramways  Committee  said 
that  the  time  had  come  for  the  Corporation  to  call  a  halt  in  its 
expenditure,  or  it  will  have  to  ask  Parliament  to  relieve  it  of 
the  obligation  imposed  by  Clause  63  of  the  Tramways  Act  of 
1904.  The  undertaking  has  beem  saddled  with  an  increased 
expenditure  of  j6  25,000  per  annum,  and  as  the  revenue  comes  from 
the  public,  the  latter  must  be  prepared  to  pay  up,  or  reconcile  itself 
to  the  transfer  of  the  undertaking  to  a  private  company.  A  partial 
remedy  would  be  the  lopping  off  of  the  terminal  extensions,  which 
are  being  run  at  a  dead  loss  to  the  ratepayers. 

Bradford. — In  recording  tramway  receipts  of  £8,250  for 
last  week,  an  increase  of  iCJ"?  on  the  receipts  of  the  correspond- 
ing period  last  year,  it  is  reported  that  the  receipts  for  the  1 1 W 
days  of  the  current  tramways  year  were  £129, fi7!S,  an  increase  of 
£11.322  on  the  same  period  of  the  previous  year. 

Burnley. — Following   a   mass    meeting    of    Corporation 

tramway  workers  and  the  passing  of  various  resolutions,  it  was 
reported  on  Monday  that  the  men  were  about  to  come  out  on  strike 
again.  There  was.  however,  an  official  assurance  forthcoming 
from  the  men's  secretary.  It  is  alleged  that  learner  drivers  are 
lieing  imported  from  Ireland. 

Dartford. — Fire. — The  car  sheds  and  lo  cars  employed 

in  the  local  tramway  service  were  destroyed  by  fire  on  Tuesday 
morning.  Great  inconvenience  has  been  caused  in  the  town,  and 
L.C.C.  cars  are  being  sent  as  substitutes. 

Glasgow. — War  Relief  Schemes. — The  T.C.  lias  given 

its  consent  to  a  new  scheme  for  raising  money  through  the  agency 
of  car  collections  in  aid  of  the  various  war  relief  agencies.  As  has 
been  reported  in  the  Re\'Iew,  a  large  sum  was  secured  l)y  means  of 
a  prize  drawing,  the  prizes  consisting  of  works  of  art  and  war 
savings  certificates.  The  Secretary  for  Scotland,  however,  pro- 
hibitetl  the  scheme,  holding  that  it  did  not  come  under  the  scope 
of  the  Art  Unions  Act,  a  position  from  which  he  refused  to  recede, 
notwithstanding  the  representations  made  by  several  deputations 
who  travelled  to  Westminster.  The  new  scheme  is,  briefly,  that 
tickets  will  be  sold  week  by  week  as  before  at  one  penny  each,  but 
that  no  prizes  be  given — the  holders  of  the  numbers  drawn  in  the 
lottei-y  having  the  privilege  of  nominating  the  war  charities  to 
which  the  revenue  accruing  will  be  handed.  Several  members  of 
the  T.C.  have  maintained  the  opinion  that  the  element  of  chance 
has  not  yet  been  eliminated  from  the  scheme,  while  others  argue 
that  the  sporting  chance  is  not  sufficient  to  attract  the  public,  and 
that  the  scheme  will,  therefore,  not  be  a  success. 

Halifax. — Track  "Renewals. — Replying  to  (|uestions  in 
regard  to  the  Tramway  Committee's  proposal  to  relay  portions  of 
the  track  in  Gibbet  Street  and  on  North  Bridge,  Mr.  A.  Broatlley 
told  the  T.C,  last  week,  that  the  Committee  had  sufficient  rails  to 
relay  the  most  dangerous  portion  of  the  track — a  stretch  at  High- 
roadwell,  a  little  below  the  old  tram  depot,  and  another  length  on 
North  Bridge.  No  rails  being  now  rolled,  the  Committee  pro- 
posed to  take  up  rails  in  Fountain  Street,  Church  Street,  Thrum 
Hall  Lane,  and  in  the  upper  car-shed,  which  were  not  being  used, 
and  use  them  for  this  relaying. 


Kelghley.  -  Ouing  to  a  misiiiidcrslaiiding,  the  re.cent 
arbitration  award  advancing  the  bonus  from  "is.  to  tis.  a  week, 
maiie  no  mention  of  the  a<lditioual  allowance  of  Ud.  |jer  week  for 
each  dependent  child  under  13  years  of  age,  which  hail  previously 
been  in  force,  and  a-s  a  result  some  married  ilrivers  found  them- 
selves worse  oft'  than  l>efore.  This  hius  now  In-en  rectified  by  the 
arbitrator. 

Leeds. — W'o.mkx    Insi-kctors. — The     Leeds    Tramways 

Committee  has  apjiointed  six  women  insixiclors,  who  commenced 
duty  on  Friday,  Umt  week,  despite  th<!  opposition  of  the  depart- 
ment's employes.  Mass  meetings  of  male  and  female  employes 
were  held,  and  it  was  decide<l  to  inform  the  Tramways  Committee 
that  the  women  insiicctors  would  not  be  recognised. 

Nelson. — Electkic  Vehiclk. — The  Ministry  of  Mnui- 

tions  has  refused  to  sajiction  the  importation  of  an  electric  wagon 
purchased  by  the  Health  Committee  from  the  Edison  Accumulators. 
Ltd.  The  Committee  has  decided  to  lusk  the  L.G.I5.  to  assist  it  in 
obtaining  psrmission  for  the  delivery  of  the  wagon. 

Oldham. — Since  the  ontlireak  of  war,  :517  employes  of 

the  Corporation  tramways  have  joined  the  Forces.  The  amount 
paid  in  allowances  during  the  past  12  months  was  £ri,4(;3. 

South   Lancashire. — The  Lancashire  C.C.  has  decided  to 

oppose  the  granting  of  the  Lostock.  and  the  Barton  and  Stretford 
Light  Railway  Orders,  in  view  of  proijoaed  level  crossings  on  main 
roads. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


New  Wireless  Record. — According  to  H.  Thomberg  and 

C.  Bowers,  operators  on  the  American  steamer  Smidmu.  wireless 
messages  were  picked  up  over  the  record  distance  of  ll,."i0li  miles 
by  the  Sinwiiiti  from  the  German  station  at  Eilvese.  The  Si'iiiuiiu 
was  two  days  off  Australia  at  the  time. —  Il'jre/f.i.v  World. 

Trans- Atlantic  Wireless  Communication.— The  Marconi 

Co.  announces  that,  in  conformity  with  instructions  received  from 
the  Government,  as  from  the  4th  inst.,  its  trans-Atlantic 
service,  both  East  bound  and  W>st  bound,  has  been  discontinued 
until  further  notice.  The  closing  of  this  service  is  in  no  sense 
brought  about  by  any  fault  of  the  Marconi  Co.  either  here  or  in 
Canada,  but  is  purely  a  necessary  war  measure. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Australia. — MELiiorRSE. — -October    lOth.      Department 

of  the  Navy.  Pumping  plant  and  equipment  for  the  Commonwealth 
Naval  Dockyard,  Cockatoo  Island,  Sydney.  Specifications  from 
the  Director  of  Navy  ContractB,  Melbourne. 

London. —  Bermoxdsey.  —  Sept.  7th.     li.C.     oOO-kw. 

rotary  converter.     See  "  Official  Notices  "  August  3rd. 

H.M.  Office  ok  Works. — August  20th.  400  miles  of  l)ell  wire. 
See  ''  Official  Notices  ''  to-day. 

Manchester. — AtRjust  18th.     Supply,  &c.,  of  two  elec- 

trically-driven  turbo-pumps  with  automatic  control  and  switch- 
gears,  itc,  for  the  Waterworks  Committee.  The  Secretary.  Water 
Department,  Town  Hall. 

Portsmouth. — August  -iSth.  Tramways  Committee.  Six 
months'  supply  of  engine-room  stores,  insulating  material.  i;c. 
See   "  Official  Notices  "  to-day. 


CLOSED. 


Basingstoke. — T.C.  Tar-oil  fur  the  electricity  works  ; 
Burt,  Boulton  &  Hayward,  £5  5s.  per  ton. 

Bridlington. — T.C.     Coal  (1,20<)  tons)  for  the  electricity 

works  :   W.  B.  Wilson,  York.  I'.is.  lid.  per  ton. 

Rotherham. — T.C.     Accepted  tenders  : — 

Babcock  .Sc  Wilcox,  Ltd. — Si^  boilers  and  extensions  to  power  station, 

£150,600. 
British  Thomson-Houston  Co.,  Ltd. — Switcligear  extension,  i:lU,945, 

Spenborough. — District  Council.  Supply  of  1,000  tons 
each  of  coal  for  the  electricity  works  for  one  year  :  W.  Bennett 
and  Sons,  and  W.  H.  Sharp  &  Sons. 

Stoke-on-Trent. — T.C.     Accepted  tenders  : — 

British  Westinghouse  Co.,  Ltd.— 3,000-K\v.  extension  turbo-generatpr,  &c, 
£18.805. 

G.  &  J.  Weir,  Ltd lO.OOO-gallon  votary  feed  pump,  f  3SI. 

Alton  &  Co.,  Ltd.— Pipes  (or  cooling  tower,  i'^  lOs. 
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ANNEALING     STEEL     AND     MELTING 

NON-FERROUS     METALS     IN     THE 

ELECTRIC     FURNACE.' 


In  a  paiK'i'  K'iul  lieluiv  the  Oi.EVEi.ANu  Knuinkkuinc  Socir.Tv, 
Mr.  T.  i'\  B.Mi.v  .siiil  that  the  tiewlopiiient  of  olcctric,  fur- 
naces for  the  heating  operations  subsequent  to  the  lueltiiig 
and  refining  of  steel  had  Ix-en  attended  by  the  usual  slow 
progress  of  any  radically  new  development ;  the  types  now  in 
olH-ratioii  were  the  result  of  the  gradual  elimination  of  weak 
and  faulty  features  rather  than  of  skill  in  original  design. 

Tlio  incidental  advantages  of  the  modern  electric  furnace 
were  .so  apparent  that  even  at  an  equal  operating  cost  for 
fuel,  electricity  now  had  the  pii'ferenee,  while  in  some  cases, 
x\here  the  net  cost  of  oiwration  with  electricity  was  le.ss 
than  with  gas  or  other  fuel,  complete  in.stallations  of  magni- 
tude were  being  made. 

.'Ml  of  the  furnates  ile.scribed  were  of  the  so-called  resistance 
type,  and  liad,  in  the  case  of  rectangular  furnaces,  two 
troughs  made  of  carborundum  fire  .vand  located  one  on  each 
side  of  the  furnace,  with  carbon  or  graphite  electrodes 
locateil  at  each  end  of  each  trough.  The  troughs  were  tilled 
with  a  broken  carbonaceous  material  called  "  resister  mate- 
rial "  establishing  a  connection  between  the  electrodes  and 
completing  the  electric  circuit.  The  general  plan  of  these 
furnaces  was  similar  to  a  closed  box  of  fire  brick  in  the 
walls  of  which  were  two  glowers,  which  might  be  likened 
to  huge  incandescent  lamp  filaraent.s.  The  control  of  the 
current,  and  hence  the  heat,  was  effected  by  varying  the 
voltage  impresseif  on  the  electrodes,  this  variation  being  ob- 
tained by  means  of  numerous  taps  on  the  .secondary  of  a 
s|xH'ial  transformer  supplied  w'ith  each  furnace. 

.\  car-type  ];j(I-kw.  annealing  furnace,  with  the  capacity 
of  heating  1,(KIII  lb.  of  steel  to  a  temperature  of  l,(i.50  deg.  P. 
in  one  hour,  had  a  consumption  of  .'((K)  KW. -hours  per  ton 
of  material  heated  to  that  tennierature.  The  door  of  the 
furnace  was  a  heavy  casting  faced  with  fire  brick,  and  backed 
by  a  filling  of  loose  kieselguhr  held  rn  place  by  a  «teel  plate. 

A  furnace  of  the  same  type,  but  of  MI-kw.  capacity,  in 
the  same  plant  a.s  the  previously  described  furnace,  was  used 
for  annealing  .steel  castings.  Fui-naces  of  this  type  were  well 
adapted  for  handling  steel  castings  and  lieating  large  or 
irregularly  .shaped  lorgiugs,  or  for  the  annealing  of  copper 
and  ahnninium,   to  which   use   they  had   already   been  put. 

When  materials  were  of  uniform  size,  or  (jf  such  shai^e  . 
and  nature  that  they  could  be  pu.shed  along  mechanically, 
or  -placed  in  containers  of  uniform  size,  tlie  eontiinious  fur- 
nace was  sometimes  preferable  to  the  car-type  annealing  fur- 
nace. A  1'2()-KW.  furnace  was  used  for  carbonising  rifle  re- 
ceivers in  one  of  the  large  rifle-making  plants  in  the  Ea.st. 
The  parts  to  be  carbonised  were  placed  in  tlie  usual  pots  and 
pushed   through  the   furnace  by   means  of  pushers. 

Other   furnaces  of  the,  same  genwal   tvpe,   but   witli  a  dif- 
lereiit    type  of   pusher,    were    used    for    annealing   brass    and 
(lerman  silver  flatware  blanks  in  one  of  the  oldest  anti  be^t 
known  plants  making  plated  tableware.     Two  of  these  -ilKI-KW 
units  in  operation   at   this  plant    liad    an   li,,ui!v    capacitv    of 
one  ton  'of  brass  each. 

The  heat  treatment  of  .steel,  as  distinguished  froiii  the 
simide  annealing  operation,  consisted  of  heating  the  metal 
to  above  a  critical  point,  quenching  at  that  temperature  in 
some  cooling  medium,  such  as  water  or  oil,  and  subsequently 
reheating  to  a  temperature  under  the  critical  point  mentioned 

hor  the  highest  quality  of  work  in  heat  treating,  two  fur- 
naces were  reeommended,  each  one  running  at  the  rulin" 
temperature  desired  in  the  material  at  that  particular  stage 
ol  its  treatment,  and  a  quenching  hath  (or  spray,  as  the  <Mse 
might  be)  located  between  the  discharge  end  of  the  first  or 
heatmg  lurna<-e  and  the  charging  end  of  the  .second  or  draw- 
ing  lurnaee. 

Two  sets  of  two  furnaces  each  were  alreadv  installed  in  a 
progressive  manufacturing  plant,  lor  the  heat  treatment  of 
cast-steel  (hawbar  knuckles.  Kach  set  had  a  capacity  of  T2 
tons  of  steel  p<r  day,  and  consumed  fXXJ  kw. 

The.se  particular  furnaces,  and  a  .similar  .set  of  600-KW. 
furnaces  for  heat-treating  large  high-explosive  shells,  were 
automatically  controlled  by  special  pvrometers,  so  that  the 
only  hand  work  required  was  the  placing  of  material  on  the 
charging   platform  of  the  fir.st  furnace  of  the  set. 

The  reliabilitv  of  the  type  of  furnaces  described  above  for 
auueaJing  and  heat-treating  work  seemed  to  justifv  the 
assumption  that  with  the  necessary  modifications  as  to  hearth 
and  shape  of  furnaces  they  would  work  equally  well  on  non- 
ferrous  metals.  The  first  furnace  for  this  purpose  was  in- 
stalled three  years  ago  for  melting  silver  in  one  of  the  plants 
mentioned  previously,  wiiere  continuous  annealing  furnaces 
were  used  for  annealing  bra,ss  Hatware  blanks.  This  furnace 
was  rectangular  in  shape,  and  provided  with  a  hole  in  the 
top  and  the  necessary  cover.  The  inetal  was  melted  in 
crucibles,  the  furnace  being  adapted  to  hold  two  erucHdes 
f)f  .size  No.  40.  Not  only  was  silver  melted,  but  -scrap  copper 
as  well.  The  ruling  tt>mperature  of  the  furnace  was  ^,500 
neg.  F.,  very  hot  rnetal  being  required,  as  the  castings  were 
small  and  the  moulds  heavy  iron  chills. 

•  Metallurgical  and  Chemical  Engineering. 


There  seemed  to  be  no  real  necessity  for  the  use  of  a 
crucible  excepting  in  the  melting  of  precious  metals.  Their 
high  cost,  rapid  destruction,  and  the  necessity  of  handling 
small  quantities  of  metal  when  they  were  used,  with  attend- 
ing high  labour  charge,  had  led  to  the  adoption  of  a  tilting- 
hearth  furnace.  This  type  of  furnace  was  first  used  for  alumi- 
nium and  aluminium  alloys,  and  later  the  same  type,  with 
slight  modifications  in  the  details,  had  been  useil  to  melt 
bra.ss. 

This  furnace,  with  a  normal  rating  of  10.^  kw.,  and  a  melt- 
ing capacity  of  G(KI  lb.  per  hour,  had  melted,  and  superheated 
to  a  suitalde  pouring  temix'iatuiv,  the  I'oJIowing  materials, 
W'ith  an  average  energy  consumption  as  noted  below  :  — 

New  red  brass. — 40t)-lb.  heats  in  1  hr.  with  !lll  kw. -hours, 
or  4.5(1  KW. -hours  per  ton. 

Scrap  yellow  brass. — (7'2  Jier  cent.  Cu,  IW  per  cent,  zinc) 
7")U-lb.  heats  in  1  lir.  10  min.  with  I'id  KW.-hiJins  or  :i'20  KW'.- 
hours  |vr  ton. 

Scrap  yellow  brass. —  (7(1  jicr  cent.  Cu,  :i(l  per'  cent,  zinc) 
.'^OO-lh.  heats  in  I  hr.  IS  min.  with  11(1  KW.-liours  or  '27.'i  KW- 
hours  [ler  ton. 

Brass  chips  and  borings. —  (70  jier  cent,  ('u,  8(V  per  cent, 
zinc)  700-lb.  heats  in  '2  In.  30  min.  with  '2'2()  kw  .-hours  or  720 
KW.-hour.-i  jx'r  ton. 

Of  all  the  electric  furnaces  of  the  type  desciibi'd  now  deve 
lolled,  the  tilting-type  furnace  was  the  one  offering  the 
greatest  saving  in  cost  over  fuel-fired  furnaces  of  any  type, 
whether  oil,  gas,  or  coke  fired,  since  the  metal  loss  was 
lower,  the  crucible  cost  was  eliminated  entirely,  while  the 
labour  item  was  less  on  account  of  size  and  convenience  of 
operation. 

The  following  figures  might  be  safely  taken  as  operating 
conditions  with  yellow  brass  in  a  shiqi  operating  '24  hours  per- 
day  :  — 

Per  ton . 

Electric'itv,  IIMI  kw. -hours  jier  ton  at  1  c $4.00 

.Metal  In.ss,   1   per  cent,  zinc  at  10  c.  per  lb 2.(K) 

l,abour,    I    luan  per  hr.  per  (KK)  lb.,  at  4(lc.  per  hr.      1.20 

Renewals   and    repairs  l.tM) 

Total   per  ton  of   melt         $8.20 

It  was  believed  that  Uie  performance  of  these  brass-melting 
furnaces  was  such,  and  the  saving  over  other  methods  .so 
great,  that  their  introduction  would  he  rapid,  even  more  so 
than  in  the  case  of  the  annealing  and  heat-treating  furnaces 
described,    which    were   now  accepted    without  question. 


NOTES. 
The  British  Engineers'  Association. — The  fifth  annual 

iirdiiiary  treneral  meeting  of  this  Aasooiation  was  held  at  f'axtoii 
Hall.  Westminster,  London,  cm  .Tiily  2Kth.  and  was  attended  by  a 
large  number  of  representative  members  from  many  parts  of  the 
country.  In  moving  the  Councils  report,  balance-sheet,  and 
income  and  expenditure  account  for  the  year  ending  December  31st, 
litlil,  which  had  been  issued  to  all  members,  the  chairman  (,Mr. 
Wilfrid  l^tokes)  reviewed  the  work  done  by  the  Association  during 
the  past  year,  and  dealt  with  the  action  wliich  it  was  proposed  to 
take  in  future.  The  new  memorandum  and  articles  of  association, 
which  had  be^n  revised  in  accordance  with  the  resolution  passed 
at  the  extraurilinary  general  meeting  of  tlie  Association  on 
.luly  Kith,  I'.iiti,  had  received  the  sanction  of  the  Courts,  and  were 
now  operative.  He  reminded  members  that  the  memorandum  and 
articles  had  been  revised  in  order  to  strengthen  the  relations 
Ijetween  manufacturing  engineers  and  those  bodies  and  individuals 
with  whom  they  were  naturally  brought  into  contact  in  the  cour.-ie 
of  their  business,  as  .set  out  in  the  Manchester  .scheme  for  the 
organisaticm  (jf  the  British  engineering  industry.  He  pointed  out 
that  much  interest  hail  been  shown  in  the  election  of  the  new 
Council,  and  for  the  ilo  seats  on  the  Council,  about  \M  members, 
including  retiring  members,  were  nominated  in  the  various  districts, 
•a  total  of  1  .Slil)  votes  being  recorded. 

At  the  first  meeting  of  the  Council,  held  the  same  day,  Mr. 
Wilfrid  Stokes  was  re-elected  president,  and  the  Council  for  1917-18 
stands  as  follows  : — 

President;  Mr.  Wilfrid  Stokes. 
\' ice-Presidents  :  Mr.  T.  O.  Callender,  8ir  .lohn  Cowan, 

Mr.  Peter  Ilenny,  Mr.  Herbert  Marshall,  Capt.  L.  E.  Mather,  .Mr.  J.  E. 
Thomyeroft,  and  Mr.  Douglas  Viekers. 

Mr,  Daniel  Adamson  . .    Joseph  Adamson  ^  Co, 

Mr.  H.Allcoek  W.  T.  (Hover  *  Co.,  Ltd. 

-Mr,  H.  .\ustin  .\ustin  Motor  Co.,  Ltd. 

Mr.  Stanley  Brotherhood  ...        . .     Peter  Brotherhood,  Ijttl- 

Sir  Edwin  Grant  Burls,  C.S.I.     ..     Vulcan  Foundry,  Ltd. 

Mr.  George  C'radock  ..    George  Cradock  A  Co.,  Ltd. 

Mr.  Robert  Goudie Loudon  Bros.,  Ltd. 

Mr.  ,lohn  Hemining h\  H.  Lloyd  ,S  C:o.,  Ltd. 

Dr.  G.  B.  Hunter Swan,  Hunter,  and  Wigham  Kichard- 

sou,  Ltd. 

Mr.  John  Hunter Sir  Wni.  An-ol  A  Co.,  Ltd. 

Mr.  A.Jacob British  Aluminium  Co.,  Ltd. 

.Mr.  Christopher  James loshna  Buckton  ,£  Co.,  Ltd. 

Mr.  J.  U.  C.  Kearns-  ..        -.     H.  W.  Keurns  4  Co.,  Ltd. 

Mr.  B.  Longbottom Electromotrfre,  Ltd. 

Mr.  Hugh  Lupton     .  ..  Hathom.  Uavev  *  Co. 

Mr.  C.  I'.  Martin C.  A.  Parsons  4  Co.,  Ltii. 

Mr.  A.  E.  Owen        Kubery,  Owen  tS  Co. 

Mr.  Henry  steel        Steel,  Pcech  &  Tilzer,  Ltd. 

Mr.  T.  Ciithbert  Stewart    . .         .  .     Stcwait  *  Llovda,  Ltd. 

Mr.  H.J.  Ward        ).  4  E.  Hall,  Ltd. 

Mr.  J.C.Ward         Edgar  Allen  4  Co.,  Ltd. 

Mr.  A.  P.  Wood       Lancashire  Dynamo  &  Motor  Co.,  Ltd. 
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The  Metric  System.— According' lo /7y;»//w///V  Kledi-iqiw, 

China  will  bf  tlie  iifxt  convert  to  the  metric  system.  Since 
February  ir.tli  the  simps  in  Pekintt  have  lulopteii  metric  measures, 
authorised  by  the  Chinese  Chamber  of  Coiinnerce  umler  the  in- 
struitions  of  the  Ministry  of  .\t.ri('iiltnre  ;inil  Commerce. 

A    New    U.S.    Carbon  Electrode    Factory.— W.nl.   Iuim 

hivw  started  on  the  first  unit  of  a  new  factory  that  will  form  an 
immense  addition  to  the  present  larjfc  jilant  of  the  Speer  Carbon 
Oo.  at  St.  Mary's,  Pennsylvania,  ami  which,  when  entirely  com- 
pleted, will  involve  the  expenditure  of  approxinnitely  1111111,(1011 
for  additional  land.  buildiuKs,  macliinery,  eijuipment,  and  treneral 
improvements. 

The  first  bnildinif,  which  will  be  devoted  exclusively  to  the 
manufacture  of  the  lai-jjer-sized  carbon  electrodes  for  electric 
furnaces  will  be  liH)  \  Ki.H  ft.  (HOT)  X  :>V2  m.)  in  size,  constructed 
entirely  of  brick,  concrete,  and  steel,  (ilass  sidewalls  will  al.so 
be  employed,  thus  iwlmittin^  daylif^ht  throujihont  the  entire 
structure.  It  is  ex|)i>cted  that  the  entire  plant  will  l>e  in  full 
oj)enition  hy  September  ne.xt. 

The  Speer  Carbon  Co.  hius  for  several  years  past  nianufactured 
carbon  electrodes  in  the  smaller  (iimcnsions,  the  maximum  sizes 
including  4  in.  square  and  il  in.  dianuler.  The  new  l';u:tory  will  be 
equippeii  to  turn  out  both  round  and  S(|uare  electrodes  in  all  sizes 
from  li  tB  21  in.  in  diameter. 

The  denuuul  for  carbon  electrodes  is  daily  increasiny;,  the  condi- 
tion beiny-  caused  by  the  enormous  demand  for  tungsten  steel  and 
other  praiuots  whiclx,  in  turn,  necessitated  the  installation  of  larjje 
numbers  of  electric  furnaces  throughout  the  entire  country.  The 
requirements  of  the  (iovernment  have  also  inflnenced  the  Speer 
Carbon  Co.  very  largely  in  the  erection  of  a  new  plant. — Mctnl- 
lurifiral  tillil  {'/friuu'til  h'nt/i m'fri /i;/. 

The  Industrial  Progress    of   Spain.*— Fof  niiiny  yenrs 

Spain  has  been  depending  upon  Englaml,  France  and  Germany  for 
goods  of  all  kinds.  These  countries,  and  principally  Germany,  have 
dominated  the  Spanish  market,  due  to  their  commercial  organisa- 
tions, to  the  establishment  of  branches  of  French,  English  and 
German  banking  institutions,  to  the  facility  with  which  tlie 
European  manufacturers  adapted  themselves  to  trade  conditions  in 
Spain,  to  their  sending  out  of  Spanish-speaking  salesmen,  to  the 
establishment  of  branch  offices  with  goods  on  consignment  and  the 
granting  of  easy  terms  of  payment.  People  in  Spain  have  always 
been  accustomed  to  having  prices  quoted,  delivered  in  Spain,  duty 
and  freight  paid.  It  has  always  been  customary  in  dealing  with 
substantial  firms  to  grant  from  three  to  six  months'  credit  against 
acceptance  of  drafts. 

With  the  outbreak  of  the  European  War  the  country  was  suddenly 
cut  off  from  its  accustomed  sources  of  supply,  and  a  great  paral.ysis 
of  industrial  life  in  Spain  started  on  account  of  the  disorganisation 
of  the  market.  Slowly  during  the  second  year  only  of  the  war, 
Spanish  industries  began  practically  to  realise  to  what  extent  they 
had  been  depending  on  foreign  markets,  and  chiefly  due  to  indi- 
vidual efforts,  industrial  life  in  Spain  acquired  in  many  branches  a 
degree  of  activity  never  attained  in  previous  peace  times. 

Spain  is  to-day  a  country  in  which  electricity  is  developed  to  an 
.•>stonishing  extent.  The  cities  of  Madrid  and  Valencia  are  supplied 
With  more  than  40.000  h.p.  produced  by  hydro-electric  plants.  In  the 
district  of  Barcelona  a  company,  largely  managed  by  American 
interests,  has  just  finishetl  a  concrete  dam,  3H0  ft.  high  and  700  ft. 
long,  the  lai-gest  in  the  world,  with  an  electric  power  ])lant  pro- 
ducing to-day  about  20,000  H.P.  In  the  same  district  a  French 
concern  is  building  in  the  Pyrenees  .another  hydro-electric  plant, 
to  bring  30,000  additional  H,p.  into  the  industrial  district  of 
Barcelona. 

The  principal  in<lustries  in  Spain,  up  to  the  present,  have  been 
the  following  : — Mining,  textiles,  lace,  sugar,  cement  and  gypsum, 
pottery,  the  steel  industry  of  Toledo  and  Eibar.  and  shijibuilding. 
A  prominent  industry  created  in  Spain  in  recent  years  is  the  rail- 
road and  tramway  car-binlding  industry.  There  are  five  factories 
in  Spain,  two  of  which  are  very  important :  Barcelona  and  Bilbao 
possess  large  blastfurnaces  and  steel  mills  manufacturing  rails, 
structural  shapes,  steel  and  tin  plate. 

An  important  automobile  factory,  turning  out  one  of  the  best- 
known  cars  in  Europe,  exists  in  Barcelona,  and  a  new  truck 
factory  is  now  under  construction  for  the  purpose  of  building  2,000 
trucks  and  tractors  per  year. 

In  the  Barcelona  district  alone  the  following  new  industries, 
with  products  for  which  the  country  always  has  been  dependent  on 
Germany,  England  and  other  countries,  have  been  created  :  rolling 
mills  for  sheet-metal  and  structural  shapes,  tin  plate,  factories 
producing  enamels  and  ironware,  electrical  supplies  and  motor 
factories,  textile  mai^hinery,  machine-tool  woodworking  and  metal- 
working  machinery.  New  plants  have  been  erected,  and  several 
million  francs  have  been  invested  in  these  new  iildustriea  lately. 
In  the  last  two  years  several  new  factories  have  been  created  with 
the  exclusive  object  of  specialising  in  the  manufacture  of  machine 
tools,  chiefly  lathes,  drilling  machines  and  presses.  In  electrical 
material,  lighting  fixtures,  large  motors  and  generators.  Spain  has 
always  been  entirely  dependent  upon  Germany  and  France  for  her 
supply.  The  Government  intends  to  promote  the  installation  of  all 
kinds  of  industries  supplying  the  country's  needs  in  electrical 
material. 

The  industrial  awakening  of  the  country  will,  for  the  next  10 
years,  necessitate  the  establishment  of  factories  that  will  i'e(iuir(^ 
raw  materials  and  machinery,  tools  and  equipment. 

'  Aiiieririin  Machuii.-<t.  Extracts  from  an  address  delivered  by 
H.  S.  Moos  before  the  Foreign  Trade  Bureau  of  the  Cincinnati 
Chamber  of  Commerce. 


Low-Pficed  Lighting  Fittings  of  Steel— The  EMrlral 

\\'or/,l  says  that  a  brisk  demand  for  low-priced  lighting  fittings 
has  led  a  number  of  fittings  manufacturers  to  place  on  the  market 
a  new  line  of  littinifs  of  the  same  design  and  appearance  as  expen- 
sive fittings,  but  produced  to  sell  at  a  very  low  price.  The  secret 
of  the  low  price  is  steel.  In  platu-  of  Ijrfwa,  which  is  used  in  the 
more  expensive  fittings,  pressed  steel  with  a  brass  finish  is 
employed.  This  in(-re;Lsed  demand  is  coming  from  the  lalmuring 
people,  who  during  the  last  year  and-a-half  or  nu)re  have  l)een 
earning  high  wages.  The  denuvnil  for  mor(^  expensive  fittings  has 
fallen  oH"  ))crceptibly,  since  the  buyers  of  this  cla-ss  of  goods  are  the 
salari(!d  nun.  Tht!  labourer,  however,  has  now  more  money  than 
he  ever  bail  Ind'ore,  and  consequently  one  of  the  trades  to  feel  this 
incren-sed  liuying  power  is  the  fittings  trade. 

Electrical    Enterprise    in   Spain.— I'litk-i-  the  stylf  «( 

Soiiedajl  Es]>anola  de  (kmstrucciones  Electromecanicas,  a  company 
luis  been  formed,  with  a  capital  of  2.'i,(.IOO,000  pesetas,  for  the 
erection  oi  works  at  Cordoba  for  the  construction  of  all  kinds  of 
electrical  machinery  ;  1.")  hectares  (37  acres)  of  land  have  been 
ac(|uired,  and  the  aim  of  the  promoters  will  be  to  render  Spain 
independent  of  foreign  importations.  The  capital  is  mainly 
Spanish,  but  French  an<l  English  support  is  included,  and 
apparently  (ierman,  as  the  firm  of  Bauer  is  mentioned.  Thi' 
French  promoters  include  the  Creusot  establishment,  the  fnui  uf 
Fourcade,  and  the  I'nion  Parisien  Bank. 

Peat  Fuel  at  Moscow  Electricity  Works.— The  Assistant 

Minister  of  Trsuie  and  Industry,  N.  N,  Savin,  has  proposed  to  the 
Provisional  (iovernment  to  grant  a  loan  of  2,000,000  roubles  to  the 
Elektro-peredatch  (Electrical  Transmission)  Co.,  Moscow,  for  a 
period  of  nine  months,  at  .s  jM'r  cent,  annual  interest.  The 
memorandum  accompanying  the  proposition  states  that  the  com- 
pany delivers  40,(JOO,000  KW.-hours  per  annum,  almost  entirely  for 
industrial  jiurposes,  the  fuel  for  the  production  of  which  consists 
of  the  company's  peat  deposits.  In  the  current  campaign  the 
company  contemplates  using  113,000  tons  of  air-dried  ixat,  and 
the  wages  of  the  peat  workei-s  have  risen  about  threefold.  It  is 
the  increased  wages  list,  that  necessitates  the  advance  of  cash  asked 
for.  The  difficulties  of  the  company  were  further  accentuated  liy 
the  Revolution  having  broken  out  just  when  the  station  was  in 
course  of  constructioli.and  the  plans  maile  earlier  for  financing  the 
concern  could  not  be  carried  out,  owing  also  to  the  proposed  elimina- 
tion of  foreign  capital  interests.  The  Minister  adds  that  last  year 
^0  per  cent,  of  the  work  done  by  the  company  was  for  the  national 
defence,  and  a  considerable  percentage  of  the  energy  delivere(i  by 
the  Moscow  188B  Company  could,  if  the  peat  were  properly  exploited, 
be  delivered  by  the  Elektro-peredatch,  and  a  corresponding  consump- 
tion of  petroleum  l)e  avoided.  For  the  reasons  stated,  the  Ministry 
considers  that  the  loan  requested  should  be  granted. 

Large  Gas  Engines  in  U.S.— The  opinion  seems  prevalent. 

based  probably  on  conditions  a  few  years  back,  that  the  large  gas 
engine  is  rapidly  on  the  decline,  and  will  soon  be  a  thing  of  the 
past.  Therefore,  many  will  be  surprised  to  learn  that  there  are 
now  in  course  of  construction  ^  large  number  of  these  units  for  at 
least  four  of  the  biggest  steel  plants  in  the  country.  Some  of  these 
engines  will  be  of  more  than  4,000  n.p.,  and  will  be  employed  both 
for  blowing  and  for  driving  electric  generators.  It  appears  then 
that  the  large  gas  engine  business  was  merely  lying  dormant, 
awaiting  the  impetus  to  the  steel  industry  which  has  been  supplied 
by  the  conditions  arising  out  of  the  war. — Poirer. 

Volunteer    Notes. — County    of    London   Volunteer 

Engineers  (Field  Companies).— Heatlquarters,  Balderton  Street, 
Oxford  Street,  W. 

Orders  for  the  week,  by  Lieut.-Colonel  C.  B.  Clay,  V.D.,  commanding  :— 

Monday,  ^U((u«(13t*.— Technical  instruction  (searchlight)  for  No.  3  Company, 
Right  Half  Company,  at  Regency  Street.  Drill,  No.  3  Company,  Left  Half 
Company.    Signalling  Class.    Recruits'  Drill,  6.30. 

Tuesday,  August  14(h.— Lecture,  6.30.  (Physical  drill  and  bayonet  Hght 
ing,  7.30.  -  .        XT      1 

Wednetday,  AugutI  15()i.— Drill  and  elementary  bridge  conati-untion,  No.  1 
Company,  Right  Half  Company. 

Thursday,  August  KiOi.— Drill  and  elementary  bridge  construction  No.  2  Com- 
pany, Right  Half  Company.    Ambulance  Class. 

Friday,  August  nn.— Technical  instruction  (searchlight)  for  No.  3  Company, 
Left  Half  Company,  at  Regency  Street.  Drill,  No.  3  Company,  Right  Half 
Company.    Signalling  Class.    Recruits'  Drill,  6.30.  _ 

A/u«k«(rj(.— .\ll  N.C.O.'s  and  men  who  have  signed  the  "A"  and  "B' 
agreements  are  required  to  attend  during  this  month  to  re-classify  in  order  to 
enable  the  Coi-ps  to  obtain  the  Capitation  Grant.  Preference  will  be  given  to 
these  men  in  tiring. 

,4rmlefs.— The  new  issue  armlets  can  now  be  obtained  at  Headquarters,  and 
every  enrolled  man  must  obtain  one  without  delay,  and  all  old  (red)  armlets 
must  be  returned  to  tlie  Orderly  Room. 

Note.— Unless  otherwise  indicated,  all  drills  will  take  place  at  Headquarters. 
(By  order)  Macleod  Yearslet,  Adiutant. 

Parliamentary. — The  Electric  Ligliting  Orders  Con- 
firmation Act,  191 7,  and  the  Companies  (Particulars  as  to  Directors) 
Act,  1917,  have  received  the  Royal  Assent, 

The  Engineers'  Award.— The   Leytou  Council  raised  a 

point  as  to  whether  the  Committee  on  Production  award  applied 
to,  electrical  workers,  and  has  received  the  following  letter  from 
the  secretary  of  the  Committee  on  Production  : — 

"  In  reply  to  your  letter  of  July  17th,  the  findings  of  the  Com- 
mittee on  Prcxluction  to  which  you  refer  affect  directly  only  the 
establishments  of  members  of  the  Engineering  Employers'  Federa- 
tion, the  arbitration  proceedings  in  each  case  having  been  between 
the  Engineering  Employers'  Association  and  the  Tra<le  Unions. 

"  The  question  of  the  application  of  those  awards  to  a  certified 
municipal  electricity  undertaking  is  not  one  upon  which  this 
Committee  is  able  to  advise.  The  Committee  is  an  Arbitration 
Tribunal,  and  it  can  deal  only  with  cases  that  are  referred  to  it  by 
the  Ministry  of  Labour.  " 
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Electro-Culture. — As    previously    mentioned     in    these 

Columns,  Mr.  E,  M.  .\shley,  of  Southport.  is  t-xperiiueutins;-  with 
electro-eulture  on  an  allotment  at  Cmwlands.  and  exjiresses  him- 
self as  confident  in  its  success.  He  records  ■(ood  results  with 
early  crops,  and  mentions  that  the  cost  of  electricity  is  about 
Id.  per  day.  , 

A  similar  experiment  of  a  more  ambitious  nature  is  beinK  under- 
taken by  the  Liverpool  authorities  at  Calderstones  Park,  where  an 
acre  of  jjround  hivs  been  initially  equipped.  The  crops  comprise  a 
variety  of  vegetables  and  oats,  and  some  HOO  sci.  yards  of  the  ground 
is  being  treated  on  allotment  lines,  a  similar  control  plot  being  pro- 
vided for  purposes  of  comparison.  Although  the  experiment  has 
only  run  a  few  weeks,  the  electrified  crops  have  a  healtliicr  appear- 
ance than  those  in  the  control  area. 

In  North  Wales,  an  electro-culture  eciuiiiment  has  been  set  up 
by  Sir  .Thomas  Roberts  in  his  vegetal)le  gardens  at  Plasybryn, 
Carnarvon.  The e((uii)ment  is  ran  from  a  220-volt  circuit  supplying 
the  house,  and  the  discharge  wire.s  are  fixed  at  a  height  of  7  ft. 
above  the  ground.  It  is  stated  that  the  energy  supplied  to  the 
primary  tenuinals  is  450 — 4tJC>  watts  per  acre,  and  also  hinted  that 
the  owner  eontempl.ates  experimenting  with  field  crops  later  on. 

National  Insurance  (Unemployment)  Acts,  191 1  to  1916. 

—Unemployment  Insurance.— A.  The  Umpire  has  decided  that 
contributioire  are  jiayable  in  respect  of  : — 

'2,'M'ti)  X.  Students  at  technical  institutes  receiving  training 
under  arrangements  made  by  the  Ministry  of  Munitions. 

B.  The  Ihnpire  has  decided  that  contributions  are  not  payable 
in  resjiect  of  : — 

2,.'{G4  Workmen  engaged  wholly  or  mainly  in  wolfram  streaming. 
^  2,30").  Workmen  engaged  wholly  or  mainly  in  printing,  enamel- 
ling, varnishing,  or  similarly  treating  tin-plate  prior  to  its  being 
cut  into  sizes  suitable  for  making  boxes  or  canisters. 

The  Electrolytic  Pickling  of  Steel.— Messrs.  M.  T)c  K. 

Thompson  and  O.  L.  Mahlman,  in  a  paper  read  before  the 
American  Electrochemical  Society,  state  that  all  iron  and  steel 
objects  which  in  the  process  of  manufacture  have  been  heated 
in  the  air  are  covered  with  "  fire  scale,"  which  is  an  oxide 
of  iron.  This  has  to  be  removed  before  the  surface  can  be 
plated  or  galvanised.  The  usual  practice  has  been  to  immerse 
the  objects  in  gome  acid  until  the  scale  is  removed  by  the 
hydi-ogen  formed  by  the  action  of  the  acid  on  the  iron  lieneath  the 
scale,  which  it  reaches  through  the  cracks  in  the  scale.  The  action 
which  would  be  exi>eeted  if  a  sheet  of  iron  covered  with  scale  were 
used  as  a  cathode  in  an  acid  solution  is  a  reduction  from  a  higher 
to  a  lower  oxide.  This  oxide  would  be  dis.solved  by  the  acid.  There 
would  also  probably  be  a  certain  amount  of  chemical  action  between 
the  iron  under  the  scale  and  the  acid,  as  in  the  purely  chemical 
treatment.  It  is  this  action  which  the  electrochemical  process 
attempts  to  avoid  as  much  as  possible.  The  method  of  comparing 
the  two  operations  consisted  in  treating  tw'O  similar  mild  steel 
plates  by  the  two  methods  until  their  appearance  showed  that 
the  pickling  was  completed.  In  two  experiments  the  saving 
effected,  in  acid  and  the  amount  of  iron  removed,  for  every  2,000  lb. 
of  iron,  including  the  cost  of  power,  was  about  .¥70,  and  in  a  third 
about  if'iO.  These  results  point  to  important  economies  that  may 
result  fi-om  the  adoption  of  the  electrolytic  method.— Franklin 
Jnxt.  Jfiunttil. 

A  Log  of  Domestic  Electricity  Supply. — A  recent  article 

\n  the  Eleitricul  11 'wW  contained  some  detailed  figures  as  regards 
the  daily  use  of  domestic  appliances  by  a  family  of  two.  A 
separate  meter  was  installed  for  each  of  10  different  devices. 
another  meter  on  two  little  used  devices,  and  another  for  lighting. 
AU  cooking  and  heating  of  watei-  was  done  electrically,  but  the 
water  was  heated,  as  required,  by  an  immersion  heater,  which  is 
said  to  act  rapidly  enough  to  make  a  fair  substitute  for  a  permanent 
hot  water  supply.  It  was  impossible  to  segregate  energy  used  for 
heating  water,  but  the  energy  so  used  would  be  proportional  to  the 
number  of  times  the  disk  stove  and  immersion  heater  were  used  for 
water  lieating,  and  tliis  indicated  a  consumption  for  water  heating 
of  .(7.5  KW.-hours.  or  2")  per  cent,  of  total  energy  used  for  all 
pur^xjsps.  The  use  of  one  outlet  per  device  worked  well,  except  for 
the  immersion  heater  and  the  installation  of  a  suitably  worked 
double-throw  switch,  obviated  the  necessity  of  tw'o  outlets  for  this 
device. 

'I'he  article  contains  tabulated  data  in  regard  to  ratings  and  con- 
sumption for  the  year,  month,  fee,  and  number  of  times  the  device 
was  used.  Twelve  lamjjs  of  ').S0  watts  were  in  use,  and  1 71  K w.-hours 
were  consumed  during  the  year.  Percolator  and  samovar  :  used  ,S1 
times;  It  K w.-hours  used.  Toaster  stove:  used  H.'il  times;  '.VJ 
KW. -hours.  Frying  pan  :  used  58G  times  ;  122  KW.-hours.  Immer- 
sion heater:  used  UK)  times;  272  KW.-hours.  !t-in.  disk  stove: 
used  474  times  ;  'M\  KW.-honra.  Oven  :  used  2SR  times  ;  42!1 
KW.-hours.  Fan  :  U8e<l  ;i(>  times  ;  4  KW.-hours.  Sewing-machine 
motor  :  used  61  times  ;  2  KW.-hours.  Iron  :  used  lii7  times  ; 
51  KW.-hours.  Hathroom  radiator:  used  IH  times;  22  KW.-hours. 
The  total  connections  made  for  using  this  apparatus  (apart  from 
lighting)  were  2,.S5I>,  which  represents  an  average' of  'MH  KW.-hour 
used  for  each  connection.  The  total  KW.-hours  used  for  all 
purposes  were  l,4;i8. 

The  maker's  rating  in  watts  of  the  above  apparatus  was  :^ 
Percolator,  440;  samovar.  4t0;  toa-ster,  .5011;  frying  |)an,  l!(iO. 
S.10,  or  IG5  ;  immersion  heater,  BOO  ;  di.nk  stove,  1,200,  i>()0.  or  HiiO  ; 
oven,  2,(X)0,  1,000,  or  500;  12-in.,  three-g|ieed  fan  (no  loiuling 
given) ;  sewing  machine  motor,  ^  H.r.  ;  iron,  450  ;  bathroom 
radiator.  1..500,  7.50,  or  :i75  watts. 

It  will   be  noted,  as  one  would  expect,  that  the  oven  and  disk 


stove  used  the  bulk  of  the  energy — i.e..  429  and  374  KW.-hours 
respectively  ;  the  immersion  heater  used  only  272  KW.-hours.  The 
bathroom  radiator,  tliough  ,it  only  accounted  for  22  KW.-hours 
during  tlie  ,vear,  took  '8  KW.-hour  on  the  average  ^each  time  it 
was  used. 

Attention   is  drawn  to  the  value  of  the  figure  for  average  con- 
sumption of   all  appliances  ('■404  K\v.  hours)  eacli  time  apparatus 
was  u.sed.  and  it  is  remarked  that    such  devices   as   fans,  sewing- 
machine  motors,  heating  patis,  &C.,  do  little  to  increase  the  energy  j 
used,  though  they  serve  to  popidarise  electric  service. 

Porcelain  Pyrometer  Tubes. — For  the  purpose  of  pro- 
tecting thermo-couples  at  furnace  temperatures  the  tubes  made  of 
Marquardt  refractory  porcelain  by  the  Royal  Berlin  Porcelain 
Manufactory  have  proved  very  successful,  as  is  shown  by  the 
experience  of  many  years.  These  protection  tubes,  owing  to  war 
conditions,  are  now  not  obtainable. 

The  need  of  effective  protection  for  the  costly  platinnni  and  its 
alloys  so  extensively  used  in  pyrometry  prompted  investigation  and 
manufacture  in  the  tlnited  States.  The  Ceramic  Section  of  the 
National  Bureau  of  Standards  carried  on  experiments  for  the 
purpose  of  reproducing,  and,  if  possible,  of  improving  upon  the 
Marquardt  porcelain.  The  result  was  a  highly  refractory  product 
which,  though  made  entirely  from  American  raw  materials,  Vas 
found  to  be  of  most  excellent  quality.  The  manufacture  of  this 
porcelain  was  taken  up  by  the  Stupakoff  Laboratories  of  Pittsburgh, 
Pa.,  who  successfully  overcame  tlieunavoidably  attendentdifticulties.  ' 
and  brought  on  the  market  a  protection  tube  undei*  the  name 
"  Usalite." 

It  is  claimed  by  the  manufacturers  that  tubes  of  this  material 
will  readily  withst.ind  exposure  to  temperatures  exceeding  1,050°  C. 
A  highly  refractory  glaze  covers  the  surface  of  the  outer  pyrometer 
tubes,  in  order  to  make  them  impervious  to  gases  of  combustion. 

Usalite  tubes,  when  withdrawn  from  white-hot  furnaces,  and 
brought  into  the  open  air,  neither  broke  nor  cracked.  The  smaller 
diameter  unglazed  tubes  effectively  withstood  sudden  exposure  to 
highest  temperature.  A  glazetl  outer  tube  heated  to  1,100°  C. 
readily  withstood  the  introduction  of  cold  steel  rod  of  nearly  the 
same  diameter  as  that  of;  the  bore  of  the  tube. — 3fet.  anil  Cliriii 
ilnr/ineifring. 

Electric  Loom  Brake. — Mr.  J.  F.  Crowley,  Blackwater 

Mills,  Rathmore,  Co.  Kerry,  has  been  granted  a  patent  C106,fl(!3) 
for  an  invention  relating  to  electric  and  niagnetic  brakes.  A 
solenoid  is  energised  to  take  off  the  brake  when  the  motor  switch 
is  closed,  and  the  switch  is  held  closed  by  a  trigger  device  which 
can  be  released  manually,  or  by  a  safety  device  on  the  (electrically- 
driven)  loom,  or  by  failure  of  the  current.  The  solenoid  may  be 
short-circuited  after  the  brakes  have  been  taken  off  thereby,  and  thi- 
Ijrakes  may  be  held  off  by  a  second  trigger,  whicli  may  be  connected 
to  the  swiiich-trigger  device. 

A  Cardiff  Electrical  Dispute. — -Mr.  MoAVhirtcr  presideil 

at  a  special  conference,  held  on  Friday  ,at  Cardiff,  concerning  the 
strike  of  about  300  members  of  the  Cardiff  Electrical  Trade  Union. 
Members  of  this  body  met  the  representatives  of  the  National 
Federated  Electrical  Association  and  Mr.  Palgrave  Simpson,  head 
of  the  labour  iind  wage  section  of  the  Ministry  of  Munitions.  The 
whole  matter  of  the  dispute  was  carefully  considered.  The  state- 
ment of  the  members  of  the  Trade  Union  is  that  an  award  was 
made  on  .lune  .Sth  placing  the  electricians  on  the  same  level  as  the 
allied  engineering  trades.  The  men  came  out  owing  to  a  ilifterent 
reading  of  th*awards  granted  by  the  Committee  on  Production  on 
this  date,  which  gave  the  men  123.  per  week  more  than  pre-war 
rates.  Consequently,  notice  was  tendered  to  the  employers  that 
labour  would  be  withdrawn  if  the  awards  were  not  observed.  As 
the  notice  terminated  on  Thursday,  alx)ut  300  men  came  out  on 
strike.  It  has  been  stated  that  notice  was  also  tendered  to  the 
Ministry  of  Munitions,  but  this  is  denied  by  the  members  of  the 
National  Federated  Electrical  Association.  In  the  afternoon  session 
the  employers  and  Union  representatives  met,  and  the  men  agreeil 
to  resume  work,  the  matter  being  referred  to  tlu!  Chief  Industrial 
Commissioner  (Sir  Oeorge  Askwith).  with  a  view  to  arbitration  ,as 
early  :vs  possible. —  ^'e.^ern  .Mnil. 

Appointments    Vacant.— Dynainn   attendants  (;1Hs.)  for 

the  .Manchester  Corporation  Electricity  Works  ;  shift  engineer,  for 
the  City  of  Peterborough  Electricity  Department.'  See  our  adver- 
tisement jjiiges  to-day. 

London  Association  of  Foremen  Engineers. — A   set  of 

rules  for  conducting  the  business  of  meetings  has  been  drafte<l  and 
printed. 

Electro-Chemically    Produced  Petrol. — In   view  of  the 

scarcity  and  high  price  of  jietrol  in  tliis  country  at  the  present 
time,  it  is  interesting  to  learn  from  New  York  that  Mr.  Loiiis  Bond 
Cherry,  who  is  described  as  a  member  of  the  .American  Institute  of 
Electrical  Engineers  and  of  the  American  Electro-Chemical  .S)ciely 
is  stated  to  have  invented  an  electro-chemical  jirocesg  for  producing 
synthetic  petrol  from  kerosene  or  paraHin.  at  a  cost  of  Jd.  jior 
gallon.  Mr.  Cherry  describes  his  process  as  the  successful  aiijili- 
cation  of  the  electromagnetic  theory  of  matter  by  mixing  hyilro- 
carbides  ;  it  is  also  stated  that  an  experimental  plant  capable  of 
converting  (io.OOO  gallons  per  day  lias  lieen  establishcKl,  where 
7H  per  cent,  of  the  kerosene  treated  has  iM-en  converted  into  i)etn)l 
of  a  sutliciently  high  quality  to  run  the  engines  of  motor  vehicles. 
It  is  added  that  further  experimental  work  is  in  hand  in  connection 
with  the  proper  length  :inil  diauietcr  of  the  treating  chambers. 
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Electric    Steel. — I"    tlic  issiu'  of    La  Nalurc   fdr  .Inly 

1  Ith,  a  ilesuription  is  driven  of  the  work  bein;,'  oiirriod  on  at  th<' 
Kellrr  fai'tory  at  Livi't.  lor  the  product  ion  of  "synthetic  pi^'-iron." 
.\s  loiitr  aj>o  a.s  I '.MIS,  M.  Keller  took  out  a  patent  for  a  process  of 
niannfactui-insr  synthetic  i)i}r-iron,  consistinfj  of  the  introduction 
of  uieasured  ciuantities  of  carbon  anil  silicon  into  a  molten  bath  of 
steel  turnin^rs.  In  order  to  improve  the  method,  the  Keller  V,u. 
was  formed  in  liM.'i.  The  first  work  wius  the  manufacture  of 
steel -iiuality  iron  for  shells.  The  works  were  extended,  and  this 
work  was  carried  on  more  extensively.  In  the  latest  develoimiinit 
M.  Keller  melts  tjie  turnings  by  the  continuous  process,  in  s|iecial 
electric  furnaees,  to  obtain  a  steel  with  a  carbon  and  si! icon  per- 
il iitafre  hi^'her  than  that  fiiudly  reiiuired.  The  stivl  which  is 
wcirked  up  is  transferred  to  >i  retininf;-  fui-nace.  Witji  the  new 
method  the  advantajjes  are  two.  In  the  first  place,  the  desulphur- 
ised and  supercarburised  steel,  eontaininjr  any  r(«]uired  proportion 
of  silicon,  is  obtained  by  continuous  fusion,  with  maximnni  thermal 
efticiene.v,  in  the  electric  furnace.  The  work  does  not  rei|uire  the 
employment  of  si)ecialists,  and  khe  eiu'ryy  consumption  per  ton 
docs  not  exceed  (iiKi  KW.-hours.  Secondly,  the  refiniuf;-  furnace 
^ives  a  trood  yield  jier  hour.  The  dephosphorisation  process  is 
carried  out  in  a  second  operation.  M.  Keller  has  ^jenerously 
placed  his  invention  at  the  disposal  of  the  French  Government,  and 
a  national  factory  h;is  recently  been  erected  somewhere  in  France 
to  produce  :<iiii  tons  jier  day. 

Northampton  Polytechnic  Institute. — rarticnliirs  ol' tln' 

Knt.'-ineerius,'  Day  Classes  and  ('our.9cs  in  Technical  Optics  lor  the 
next  session  appear  in  our  "  Official  Notices  "  to-day. 

Australian  Brown  Coal  Deposits. — ^Thu  leciiit  report  of 

the  Brown  t'oal  .'^eetinMal  t'ommitlee  of  the  Institute  of  Victorian 
Industries,  which  has  Ijeen  investitjatin^  the  utilisation  of  the 
Victorian  brown  coal  dejx)sits,  much  in  the  same  way  as  the 
Canadian  Advisory  ('ounoil  on  Industrial  Research,  is  dointr  in 
connection  with  the  immen.se  lignite  deixisits  of  the  Dominion, 
contains  some  interesting'  features.  The  followiufr  is  «■  synopsis 
of  data  contained  in  the  report : — 

Uro'rii  ('mil  I'xex. — (O  To  sujiplv  electrical  ix>wer  to  Melbourne 
and  other  parts  of  the  State  ;  (2^  briciuette  niakinj,''  for  household 
and  other  requirements  ;  (ji)  producer  ijas.  town  y.as.  tar  and  its 
derivatives,  ammonia,  and  coke, 

Piiirpr Pioilid-tion. — The  Mellx>urne  City  Council  .and  Melbourne 
Electric  Supply  Co.  can  at  present  supply  a  maximum  of  28,000  H.I'. 
Requirement  in  1112."),  estimated  from  normal  increase,  120,000  H.P. 
This  estinuite  is  t'ov  Melbourne  alone,  and  does  not  allow  for  new 
industries  made  possible  by  cheap  power.  Electrolytic  treatment 
of  zinc  concentrates  may  absorb  200,000  H,P. 

Cost.i. — Newcastle  slack  co.al  coists  2(ls.  per  ton.  Estimated  cost 
of  Morwell  coal,  2s.  Bd.  per  ton  at  mine.  Morwell  coal,  with  40  per 
cent,  moisture,  has  n'41(i  the  heat  value  of  Newca.stle  coal.  Elec- 
trical energy  produced  at  Morwell  by  .5s.  ."id.  worth  of  brown  coal 
equals  amount  produced  in  Melbourne  from  20s.  worth  of  Newcastle 
coal,  and  can  be  transmitted  to  town  at  about  half  the  fuel  cost  of 
the  latter.  Victoria  pays  10s.  more  per  ton  for  black  coal  than 
New  South  Wales.  The-  electrical  power  scheme  will  remove  this 
handicap. 

Briijiiettiuq. — Morwell   briquettes  need    no    binder,  and    can  be 
produced  at  from  lis.  to  13s.  per  ton.     They  am    be  sold  to  house- 
holders in  Melbourne  and  suburbs  at  about  21s.  per  ton,  as  ajfainst 
2-ls.   Gd.    for  wood,   32s,   6d.    for   coke,    and    8.5s.    for   black   coal. 
•  Estimated  cost  of  sin.i!-le-press  pl.ant,  X.  15,(.i00  to  .■t20,000. 

The  report  jroes  on  to  recommend  that  immediate  State  action  be 
taken — (O  to  confirm  estimates  in  resrard  to  public  power  i-eiiuire- 
ments.  and  the  best  means  of  aatisfyinpr  these  by  electrical  enerjry 
•(enerated  from  brown  coal :  (2)  to  decide  what  authority  shall  do 
"the  work,  and  when  ;  (3)  to  obtain  estimates  of  the  cost  of  :-- 

l«)  .50,000-KW,  plant  at  Morwell,  and  of  similar  plant  at  .\ltoiia, 
with  transmission  line,  i;c.,  in  each  case, 

(A)  Openintr  up  workinjrs  at  Morwell.  and  equippinjr  them  to 
produce  coal  t'or  a  50,000-KW,  jiower  station,  and  to  supply.  120  tons 
of  briquettes  a  day. 

((■)  A  briquettin;f  plant,  starting-  with  a  one-press  luiitof  ISO  tons 
a  day  capacity,  with  arrangements  for  ulliimite  expansion  to  six  or 
Seven  presses. 

.  .(.4)  'Hiat  two  experts  should,  be  sent  abroad  immediately  to 
investigate  latest  power  plant  practice,  and  equipment  necessary  to 
secure  full  utilisation  of  Victorian  brown  coal  resources. 

The  State  Cabinet  has  now  decided  to  obtain  the  advice  of  a 
committee  of  experts,  including  Mr.  H.  R.  Harper,  city  electrical 
engineer,  Melbourne  ;  Mr.  W.  .J.  Clements,  manager  Melbourne 
Electric  Supply  Co.  :  Mr.  W.  Stone,  electrical  engineer  to  the  rail- 
ways ;  and  Mr.  H.  Herman,  of  the  Geological  Survey  :  on  the  best 
means  of  developing  the  deposits. 

Fatalities. — An  iiii|ucst  was  opened  last  Saturday  regard- 
ing the  death  of  Private  Samuel  Cowsill  (23 1,  Bth  Manchester 
Regiment,  who  had  been  sent  as  an  electrical  engineer  to  work 
in  connection  with  the  installation  at  a  new  munition  factory. 
On  August  2nd.  while  engaged  in  wiring  20  ft.  above  the  floor,  he 
was  using  a  blowpipe,  which  burst  and  burnt  him  severely  about  the 
face  and  chest.  He  fell  in  a  heap  on  the  floor,  and  was  taken  to 
the  infirmary,  where  he  died  next  day.  The  inquest  was  adjourned 
till  August  10th,  so  that  the  Factory  Inspector  and  witnesses 
could  attend. 

An  inquest  was  held  at  Liverpool  concerning  the  death  of  George 
Ferdinand  Corfe  (28),  who  was  killed  at  Bibby's  Copper  Works. 
Garston.  where  he  was  working  a  pneumatic  hammer.     According 


to  the  /.ircr/iiinl  Ciiin  ifi\  l\w  air  cum  pressor  was  driven  by  elec- 
tricity. The  fuse-box  was  about  10  ft.  from  where  he  was  working, 
and  he  was  found  dead  in  a  crouching  position  on  the  Hoor  with  a 
fuse  holder  in  his  left  hand.  It  wa«  presuiiKHi  he  had  gone  to  the 
l)Ox  to  replace  a  fuse,  and  had  received  a  shook.  This,  it  was 
stated,  was  no  part  of  his  duty,  and  the  men  were  warned  against 
interfering  with  the  electrical  installation.  The  jury  returned  a 
verdict  that  death  was  accidental  and  was  due  to  electric  shock, 
caused  by  deceiused  interfering  with  the  fuse-box. 

American  Electric  Brougham  Test. — Our  lonteniponiry, 

the  Nlirtrirat  /irrtr/r  tiiiil  Wrxtrrn  AVrr//-/r'/aff,  contains  partitMiIars 
of  a  sjieod  and  endurance  test  carried  out  with  a  Baker  \l  and  L 
stock  vehicle,  betwi^eu  Atlantic  City  and  New  York,  uiiiler  the 
auspices  of  the  New  York  Electric  Vehicle  Association,  The  time 
taken  was  .5  hours  and  "iS  minuti«,  showing  an  average  running 
speed  of  20'.5  miles  (33  km,)  an  hour,  over  the  journey  of  123'.5 
miles  (lit;)  km,).  The  entire  distance  was  covered  with  the  car 
running  at  fifth  and  sixth  speeds.  One  of  the  startling  disclosures 
brought  out  by  this  trip  was  that  the  energy  used  cost  less  than 
half  the  price  of  gasoline  for  the  same  work.  Some  2S3  ampere- 
hours  were  u.sed,  or  an  averag(t  of  221»  per  mile  (I'l  jier  km.), 
which  at  .">  cents  (2.Jd.)  jier  KW.-hour — the  maxiiniiin  charging 
rate  in  New  York*— would  make  the  cost  $1.55  (lis.  lid.). 

Time  Signals  by  Electric  Lights. — A  nuw  kind  of  timu 

signal  has  recently  lieen  installed  at  the  Hector  Observatory, 
Wellington,  New  Zealand.  Three  electric  lamps  are  mounted  in  a 
vertical  row  on  the  Observatory  flagstaff,  6  ft,  ajiarl  ;  the  lowest 
green,  the  middle  red,  and  the  highest  white.  The  lights  are 
switched  on  50  minutes,  10  minutes  and  5  minutes,  resjiectively, 
before  the  hour  of  the  signal,  at  which  hour  they  are  all  extin- 
guished sininltaneoiisly.  The  signals  are  given  at  20  hours, 
21  hours  and'  22  liours,  tireenwich  mean  time. — Scii-iilijiv 
Aiiwrjcttu, 


OUR    PERSONAL    COLUMN. 

T/if  h'lli/iirx  iiiiifr  fleet rii'iil  enij'iiiens,  w/ii'f/icr  cniiiii'drd  irilli  the 
tct^hiucul  Of  the  einmitereial  tittle  of  the  /tfo/eK-sitm  iiitti  iiittiutt ri/, 
tdxo  electrie  tmiitieiiij  mtd  railietit/  n/firiiilx,  to  kee/>  rciiileix  of  the 
Electkiual  Hv-WEy/  posted  as  to  their  moretttents. 


Central  Statioa  and  Tramway  Otticials. — Blackpool  Elec- 
tiii-'ity  Coiumittee  has  considered  an  application  from  the 
Coal  Mines  Department  of  the  Boax'd  of  Trade  for  the  ser- 
vices of  Mr.  Ch.^ri.ks  Fdrness,  the  borough  electrical  engi- 
neer, in  rendering  part-time  assistance  in  visiting  certain 
Incal  authorities  in  Cumberland  and  North  Lancashire  with 
the  object  of  discussing  fuel  economies  and  submitting  re- 
ports thereon  to  the  Board.  The  matter  has  been  left  to 
Mr.  Furness  to  act  as  he  may  think  best. 

Burnley  T.C.  is  increasing  the  .salary  of  M.r.  H.  MoZfJiV 
(g<'neral  lu.anager  of  the  tram'ways  department)  from  £'450  to 
i'oOO  per  annum. 

On  Tuesday,  the  Exeter  City  Council  unanimou,sly  adopted 
a.  re,solution  expressing  entire  confidence  in  Mr.  Monro,  elec- 
trical engineer,  and  warm  appreciation  of  the  ability  he  had 
displayed  in  the  management  of  the  undertaking.  This  deci- 
sion was  taken  in,  justice  to  the  engineer  after  the  vote  at 
a  previous  meeting,  when,  by  2.3  to  19,  it  was  decided  to 
reject  the  unanimous  recommendation  of  the  Electricity  Com- 
mittee to  advance  Mr.  Munro's  ,sa]ary  of  i'47.5  per  annum. 
Aid.  Reed  (Chairman  of  the  C<tmraittee)  .said  that  body  had 
not  met  since  the  Council  dealt  with  the  matter,  but  the 
members  were  very  angry  at  the  way  they  had  been  flouted, 
and  it  was  quite  possible  they  might  resign  in  a  body  by 
way  of  protest. 

Sunderland  T.C.  on'  Wednesday  agreed  to  the  .ipplication 
of  the  Board  of  Trade  (Coal  Mines  Department)  for  the  par- 
tial use  of  the  services  of  the  general  manager  of  the  elec- 
tricity deiiartment,  temporarily,  in  connection,  with  economy 
in  coal  consumption. 

Mr.  REGiN.'iLD  Xenaky,  lately  of  the  Yorkshire  Electric 
Power  Co.,  has  been  api>ointed  technical  assistant  to  the 
station  superintendent  at  the  Salford  Corporation  electricity 
works.  Mr.  Fued  Valentine,  of  Salford,  has  been  appointed 
.secretary  to  the  borough  electrical  engineer. 

(jeneral. — The  Controller  of  Coal  Mines  has  appointed  Mr. 
Frank'  Pick,  commercial  manager  of  the  London  Electric 
Piaihvays,  as  his  assistant  to  deal  with  matters  in  connection 
with  the  London  coal   distribution  scheme, 

.\t  the  head  office  of  Messrs.  Ellis  &  Ward,  Ltd..  Portugal 
Street,  Kingsway,  on  .luly  31st,  Mr.  C.  W.  V.  Clarke,  Lon- 
don manager,  and  Mr.  H.  Fowkes,  of  the  engineering  staff, 
-the  former  having  completed  21  years  and  the  latter  22  years 
of  conlinuous  service  with  the  company,  were  presented  'with 
gold  half-hunter  watches  with  engraved  inscriptions.  Mr.  H. 
Willoughby  Ellis,   managing  director,  made  the  presentation. 

Mr.  X.  W.  AsHTON,  D.Sc,  M.I.E.E.,  has  been  appointed 
Principal  of  the  Mechanical   and  Electrical   Engineering  De- 
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partnieut  of  the  Stoke-on-Treut  Central  School  of  Science  and 
Technology. 

Lieutenant  .T.  S.  B.  Pliimmkk.  who  h:i.^  just  returned  to 
France,  joined  the  Surrey  Yeoinnnry  (Queen  Mary's  R«^Ki- 
laent)  at  the  outbreak  of  war,  and  later  transferred  to  the 
Leicester.?hire  Regiment,  from  nliich  he  was  recommended 
for  a  commission.  Tjieutenant  PlummiT  was  formerly  ii 
representative  of  \V.  T.  Henley's  Telegraph  \\'(irks  Co.,  Tjtd., 
in  the  Midlands. 

S.\rrER  H.ARBV  .Ionks,  of  the  :ird  Electrical  Section,  K.E., 
who  before  the  war  was  partner  in  the  firm  of  Frederick 
Thomas  it  Co..  asks  us  to  state  that  he  is  not  the  Sapper 
Harry  Jones  whose  death  has  ix-curred  at  Tjongmoor.  lie  is 
well,   and  u.sefully  employed  in   France. 

Roll  of  Honour. — Private  A.  Covi.k.  of  the  Manchester 
Kegiment.  killed  in  action,  was  with  Messrs.  Brankinghani' 
Bros.,  electrical  engineers,  Sunderland.  , 

Lieutenant  J.  N.  Pavne,  wlio  joii\ed  the  South  African  In- 
fantry as  a  private,  and  who  has  died  of  wounds  received  in 
action  in  Bast  Africa,  was  fnrmerly  on  the  .stalT  of  Messrs. 
Bruce  Peebles,  Ltd..  of  ?',diidmrgh.  and  just  prior  to  the 
war  he  accepted  a  position  at  a  power  station  at  Johannes- 
burg. South  Africa.  '  ' 

.'Vrmourcr's  Mate  .\'.  J.  W.m,i„\ck,  who  was  lost  by  the  ex- 
plosiim  on  H.M.S.  I'mn/imrf/.  joined  the  Navy  whilst  with 
Mr.  W.   D.   Willson,  electrician,  of  Croydon. 

Cumier  A.  Holt,  aged  '22,  of  the  R.F..'\..  who  has  been 
killed  in  action,  was  employed  at  the  United  Electric  Car 
Works,  Preston. 

Private  B.  Metcalke,  K.O.Y.L.T.,  who  has  died  in  a  French 
hospital,  was  formerlv  an  electrical  engineer  in  the  emplov 
(if   the   Belfast  City  Tramways  Co. 

Private.  E.  Frame,  of  the  King's  I/iverpnol  llegiinent.  killed 
in  action,  was  employed  by  Messrs.  Ward  &  Gold,s^ne,  Sal- 
ford. 

Second-Tjieutenant  O.  Y.  MosEUiY.  fyanca.shire  Fusiliers, 
attached  King's  liverpool  Regiment,  wounded  and  gassed,  is 
the  w-ell-known  North  of  England  and  Tjanca.shire  County 
lacrosse  player.  Before  the  war  he  was  a  representative  of 
^lessrs.  C.  Macintosh  &  Co.,  Ltd.,  electric  wire  and  cable 
manufacturers. 

Private  R.  C.  Stockwei.i,,  Manchester  Regiment,  who  has 
died  from  wounds  received  in  action,  was  employed  by 
Messrs.  Dorman  &  Sndth.   litd..  of  Salford. 

Cunner  'W.  Ii.  Woi.stenhol.mk,  R.F..^..  reported  wounded 
in  action,  was  employed  by  Messrs.  .Jones  Bros.,  electricians, 
BlackpiKjl. 

Sergeant  S.  'Ward. .South  Staffs.  Regiment,  who  enli.sted 
fmm  the  Rugby  works  of  the  B.T.H.  Co.,.  has  been  awarded 
the  Military  Medal  for  gallantry. 

Private  W.  H.  Dyce.  City  of  London  Rifles,  killed  in  action, 
was  on  the  staff  of  the  Ilford  ILD.C.  electricity  works. 

Private  J.  Fletcher,  North  Staffs.  Regiment,  who  has 
fallen  in  action,  enlisted  whilst  with  Messrs.  Siemens  Bros., 
Ltd..  of  Stafford.     ' 

Private  R.  Holmes.  Northumberland  Fusiliers,  who  has 
fallen  in  action,  was  on  the  staff  at  the  York  Corporatifm 
electricity  works. 

Piivate  J.  Enticott.  Oxford  and  Bucks  Tiight  Infantry, 
iiii[>loved  at  the  Rugby  works  of  the  B.T.H.  Co.,  has  gained 
the  Military  Medal  for  gallantry  whilst  acting  as  a  stretcher 
beaiTr. 

Private  T.  Cunningham,  Lancashire  Fu.siliers.  killed  in 
action,  was  on  the  .staff  of  the  Manx  Electric  Railway  Co., 
Douglas. 

C<>n!pany-Sergeant-.Maior  Fenton,  of  the  Lancashire  Fusi- 
liers, a  tramcar  driver  in  the  service  of  the  South  Lancashire 
Tramways  Co..  has  been  appointed  to  a  commission  as  second 
lieutenant  in  the  3rd  King's  liiverpool  Regiment.  Tie  joined 
up  on  the  outbrealf  of  the  w-ar.  having  been  discharged  on 
nension  after  a  period  of  21  years  1.50  days  wn'th  the  Colouis. 
lie  saw  service  in  the  Dardanelles  campaign,  was  subse- 
ipiently   transferred  to  Kantara,   Egypt,  and   then   to  France. 

Private  Tj.  Smith.  Scots  Guards,  who  was  employed  at  the 
Electrical  &  General  Stores.  Tjceds,  has  been  killed  in  action-, 
aged  20. 

Captain  L.  A.  F.  Foers,  who  was  articled  as  an  electrical 
engineer  to  Mr.  Priestley,  the  manager  of  the  Mexborough 
and  Swinton  Tramways,  has  been  wounded  in  action.  Some 
time  ago  he  was  awarded   the  Military  Cross. 

\Vf  regret  to  learn  that  Captain  James  Grimshaw  Cunmi  ri:. 
M.Sc,  (Tech.).  A.M.I.C.E..  A.M.I. E.E..  of  the  Manchester 
lU'giinent.  died  of  wounds  on  .August  1st.  Three  weeks  ago 
lie  was  awarded  the  Military  Cross  for  brav<>ry.  Caiitain 
Cunliffe  was  educated  at  Accrington  Technical  School  and  the 
Manchester  School  of  Technolocv.  After  taking  his  degrees 
lie  entered  the  service  of  the  Manchester  Corporation  tram- 
ways, attaining  the  no.sition  of  a.s,sistant  electrical  encineer. 
He  Went  from  Manchester  to  a  similar  nosition  at  Birnnn','- 
ham,  remaining  there  until  the  war  broke  out.  .Toining  the 
Victoria  (Manchester)  University  Officers'  Traininc  Corps  in 
.August,  1914.  he  received  his  commi.ssion  in  one  of  the  Man- 
chester Regiments  ("Pals")  on  their  foiination.  Besides 
lieinc  an  active  iiieiid>er  of  the  Manchester  Section  of  the 
Institution  of  Electrical  Entrineers.  Cantain  Cunliffe  was  j.)int 
author  with  his  brother.  Mr.  R,  G.  Cunliffe.  M.Sc.  (Tech.), 
in  the  publication  of  papers  read  before  electrical  Sfleociations! 


NEW  COMPANIES   REGISTERED. 


lilahlissements  de  Dion  Bouton  Societe  Anonyme  (1,596k). 

I'.iili.ul.ir.-.  liM  July  38lli.  1917.  Registered  in  l-untc.  J.'ini..iiy  38tli,  190S. 
lij  exploit  und  develop  the  factories  and  urtdertakings  founded  by  De  Dion 
Rouinn  X-  Co.,  and  c.irry  on  llic  bus-iness  of  ntanufactureis  of  and  dealers,  in 
niotur!.,  ineili.inii.il  iniplonicnts,  motor  chai.si>.  ite..  .ind  also  to  larry  om 
li-ansaetions  in  -inrt.illurgy  and  various  branches  of  the  elev-tric.al  industi\ 
Mrilish  addrcss-l?  ]().  Gieat  Marlborough  Street,  W.  Messrs.  Kenneth  Brown, 
Haker  &  Raker,  ,,l  Lennu.x  Iliiuse,  Norfolk  .Street,  W.C.  3,  are  authorised  lo 
iiitecpt   service. 

Piggott  HIectrical  Co.,  Ltd.   (148,132).— Privalc  com-pHnv. 

K-'«isten-i|  .\uj;usl  Ki.  Cipit.il.  X'o.OOO  in  i.'l  shares.  To  t.ikr  ovt-r  tlip 
ljusinp->s  of  til.-  ri;^;;oii  Klrctrtcal  Co.,  the  Piggoll  Conduits  &  Cjblc  Co..  an-l 
rhi-  Pifif^ort  KIpctrii  .li  l^i(t  Co.,  carried  yii  by  tn-orge  Jind  Sinnh  Piggott  .- 1 
124,  New  Bridge  Street,  E.C.  The  subscribers  (each  with  one  >h.iti_)  av 
ii  o.  i;.  rigj4(iii.  'J.i,  New  Bridge  Street.  li.C.  4,  electrical  engineer ;  Sar;ili 
Piggotl,  Loxwood,  Woodcote  Avenue,  WalUngtoii,  Surrey.  Permanent  govem 
ing  director,   Geo.   E.  Piggott.     Registered  office:   24,   New  Bridge  Street,  t.<  . 

Brodmins,     Ltd.     (148. 137 J. — Private    company.      Regis- 

(■■j  ..I  ,\iit;ii^l  2iul.  C;ii)il;il.  £'2.000  in  £1  shares.  Electro  platers,  electro 
ili'positors  lit  nil-till  ur  oihi-r  substances,  cnamellers  and  finishers  of  chin.!, 
porcelain,  earthenware,  pottery,  and  glass,  gold  and  silver  refiners,  gold  .1.1  1 
silversmiths,  jewi-llcrs,  manufacturers  and  dealers  in  novelties  and  fatv 
i<uu<.ls,  metal  tuy  inaiiufaclurers,  &c.  The  subseribers  (each  with  one  sh.m  1 
:iru  ;  K.  H.  Pipprr,  'Si.  Waterloo  Street,  Birmingham,  solicitor;  J.  E,  Smith, 
78,  -Spiingfielii  Ruad,  King's  Heath,  Birmingham,  cashier.  First  directors  an: 
to  be  appointed  by  the  subset  ibers.  Registered  office:  34,  Waterloo  Sireet, 
Birmingh.iin. 

S.  T.   Taylor  &  Sons,   Ltd.   (148,146).— Private  coinpanv. 

Kcgistrred  Auj;us.t  2nd.  Capital,  £15,000  in  £1  shares.  To  acquire  ilie 
business  carried  on  at  Seotswood-on-Tync  as  S.  T.  Taylor  &:  Sons,  and  tu 
carry  on  the  business  of  manufacturers  of  and  dealers  in  non-condui  ling 
cements  and  other  coverings  suitable  for  boilers,  pipes,  heated  and  nih'T 
surfaces,  and  the  insulation  of  ships,  refrigerators,  and  buildings  of  all 
tlescriptions,  builders'  contractors,  mechanical,  electrical,  aircraft,  healing, 
and  sanitary  engineers,  manufacturers  of  and  dealers  in  chemicals,  oils, 
colours,  cements,  and  varnisi),  motor-car  manufacturers.  &c.  The  subscrilxrs 
(each  witli  one  share)  are  :  E.  Taylor.  Roseworth.  Whickham,  Co.  Durh-nn. 
cement  manufacturer;  S.  T.  Taylor,  Holmrrofti  (irange  Road,  Newcastli'-on- 
Tyiie.  cement  manufacturer.  The  first  directors  are  E.  Taylor  and  S.  T. 
Taylor,  each  of  whotn  may  retain  office  whilf  Iuildinj4  1,000  shares.  R'-gi>- 
terod  office :  Tynos  Works,  Scotswood-on-Tyne. 


OFFICIAL   RETURNS  OF   ELECTRICAL 
COMPANIES. 


Lamplou>|h    &     Son,     Ltd. — .Satisfacliini    in    full    tm     |iil\ 

lllth,  inir.  ol  inortg.LgL-  dal.J  May  Kith,  UllJ,  sei  uring  tl.30U.  has '  hren 
filed. 

Mander    &    Co.,    Ltd. — First    niortf;aj»e  d<'ljenture   daletl 

Juh  3Plh,  11117,  lt>  secure  £4tK)  .tnd  interest  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including  uncalled  capital.  Holder  : 
.Minnie   Gertrude  Mander,    38,    Davey   Road,    Perry    Uarr,    Birmingham. 


CITY  NOTES. 


At   the  annual   inectiri;;,    la.st  week,    the 
Crompton  and      chait-man  said  that  ho  was  soriy  that  the.v 
Co.,  Ltd.  were   not    able    to    inosent   at   that   meet- 

ing the  accounts  for  the  .year  ending 
March  31st,  1917,  l)ut,  in  deciding  to  postpone  their  publica- 
tion, they  were  following  the  example  of  many  other  com- 
panies which,  like  thein-selves,  were  cinitiolled  establishments. 
Ho  was  id)le  to  .say.  however,  that  the  turnover  showed  a 
very  stitisfactory  increase  on  that  of  the  previous  year.  Un- 
executoil  orilors  at  the  works  at  the  close  of  the  year  repre- 
.s^ntotl  a  very  large  amount — greater,  in  fact,  than  the  total 
annual  ttutput  a  couple  of  years  ago.  The  company's  profit- 
t'ti riling  capacity  likewise  continued  to  expantl.  With  their 
iiicroa.siiig  tiiruovor.  and  with  the  continued  rise  in  price 
<if  material,  they  still  found  it  ncco.s.«;ary  to  be  conservative 
in  the  matter  of  distribution  of  profits,  quite  apart  from  the 
fact  that  they  hail  the  important  question  of  war  taxes  to 
iK^ar  in  mind,  'llioy  felt,  nevertheless,  quite  justified  in 
ii'conmiending  a  distribution  of  .'i  por  cent,  on  the  ordinary 
shares,  in  aildition  to  the  preference  ilividend.  There  was 
iniich  talk  of  fyabour  tiiirest,  but  the  relations  between  their 
coiiipany  and  it^s  employti's  during  the  year  had  been  entirely 
satisfactory.  They  hatl  arlded  considerably  to  the  number 
(if  women  employed — they  were  doing  excellent  work.  Many 
of  the  st;i(T  tit  the  works  had  had  to  put  in  long  hours,  but 
they  had  done  it  with  a  willingness  which  was  much  appre 
ciated.  If  ever  the  employe's  had  merited  their  thanks  it 
was  in  respect  of  the  work  done  in  the  past  year.  To  Mr. 
Reeves,  the  managing  director  and  .secretary,  and  to  Mr 
Britten,  the  works  manager,  and  now  a  director,  were  due 
their  hearty  thanks  To  these  two  gentlemen,  loyally  sup- 
ported by  their  efficient  staff,  was  to  be  attributed  the 
general  improvement  in  the  company's  position.  They  had 
sustained  a  loss  in  the  death  of  Mr.  E.  J.  Brskine,  their  Aub- 
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;  oro  th.,n.     In  r.RHrd  to  the,  quostion  ot  "ar  t.mt>nn         . 
country  was,   ni   oflVrt.   a  .^-mantu-  tra.ln,,'   '■;'"';"•■",'"- 


result  of  tho  war  was  t,.  .lissipato  a.  very  lari-'c  amount  ol  tho 
vm^  na  rap.tal  of  that  tra.Hn^'  o,n,Tr„.     When   tho  work.nfi 
rp,t,    ot  a  Imsmoss  was  roduo.l.  that  l.us.noss  was  no  lon^o 
,h  o     with    Its  smallor  working   .'apital,   to  Ho  tho,  vo hiuio  ol 
lui-iliess    that.     It    pivviously    carried    on    without^  ombarrass- 


inent.  It  lollowed.  u,  his  opinion,  that  when  the  wai  was 
over  verv  croat  efforts  woul.I  b.-  reqiiirod  <.l  the  .oinmeiei.il 
rommunitv  to  ivstoiv  and  aiiKUiont  the  trade  ol  the  .ountvy. 
The  (;overnnient,  in  llu-ir  policy  of  war  taxat^ioii.  were  paMii^ 
too  little  att..-ntion  to  this  all-iiiiiK)rlant  inatt^r  <il  tlie  lutiire 
rehabilitati..n  of  the  .■oiiiitry's  trade,  and  he  sincerely  hope, 
that  the  tnaiiv  etVorts  \\liich  had  been  made  by  commercial 
men  to  iinpress  upon  the  (lovernnient  tho  importance  ol  this 
point  would  not  be  w  ithout  some  elTeet. 

The    accounts   ol'    the    .S'ociVfc     Wixlinn- 

l-"reiicll  I'oii^r  lor  lOlt;  .show  net  prolits  of  ,i7ti.(NW.I, 

Companies.        as  compare,!   with   Xmm  in   the  previous 

year     and   with    the  amount   broujiht    lor- 

ward   the    balance    available   is    ilOI,(KKI,   as   a«aiu.st   .£.58,000 

'"/.n  %viclr  r/ex  C.Mr.s  lirrl lio,ul-llorrl  rePOl'ts  ue*  Pi-'i'i's 
amounting  to  ATS,l>(HI  lor  l<)li;.  as  contrasted  with  £7,900  in 
the  preceding  year,  the  lialaijce  lorwanl  raisiug  the  sum 
available  for  distribution  to  i".i(i,(K)0.  it  is  iiroposed  to  pay 
a  dividenil  of  i'l  l'2s,  per  share,  and  to  carry  ±'13,000  forward 
';'/)(■  Sorirtr  dcs  Tmiiiivdtit:  tic  VKat  Pansicii  reports  that 
the  continuation  of  the  war  placed  a  heavy  burden  on  the 
results  in  lilin.  Although  the  tratSc  showed  an  improvement 
over  the  preceding  year,  the  company  was  confronted  with 
a  considerable  increase  in  the  working  expenses,  owing  to 
the  advancing  cost  of  labour  and  materials,  and  the  profits 
consequently  underwent  a  marked  decline  as  compared  with 
t'.Uo.  The  directors  had  applied  to  the  Prefect  of  the  Seme 
lor  compensation  in  the  form  of  a  request  to  increase  fares, 
but  had  not  olitained  anv  satisfaction.  The  profits  amounted 
to  £*2,(XI0,  as  compared  with  £48,000  in  ]91.5,  and  after 
meeting  compulsory  charges,  taxes,  &c.,  the  balance  of 
.t'17.000  has  been  transferred  t<i  the  renewal  fund. 

The  report  of  the  Atclirrs  dr.  Cimsiruclions  Elccinquca  du 
\ord  rl  dr  f'R.-if,  of  Jeuwnvf-Nord.  reminds  the  shareholders 
that  as  the  lompany's  works  were  situated  in  enemy  occupied 
districts  it  was  impossible  to  submit  accounts  for  1916,  as  in 
the  previous  year.  Every  effort  had  been  made  by  the  direc- 
tors to  keep  themselves  informed  of  the  stat«  of  their  works 
and  installations  during  the  occupation,  but  communication 
had  become  more  difficult  and  uncertain  in  recent  months, 
and  the  information  obtained  from  various  sources  was  fre- 
rpiently  mostly  of  limited  accuracy.  However,  there  was 
reason  for  l>elieving  that  most  of  the  plant  and  supplies  at 
the  works  had  been  carried  off.  liy  the  enemy,  although  the 
company  would  only  know  definitely  the  exact  situation  when 
the  district  had  been  evacuated.  The  e(|uipmcnt  of  the 
\Mirk.shops  at  Saint-Ouen  had  been  increased,  and  the  results 
hitlierto  had  been  satisfactory.  The  directors  were  chiefly 
jireoccupied  with  maintaining  their  plant  which  could  subse- 
quently be  transferred  to  .Teumont,  in  order  that  the  latter 
works  might  be  put  in  a  condition  to  resume  working  as 
soon  as  possible. 

The  Soricfc,  Parisienne  pour  I'Industrie  des  Chcmins  de  Per 
rl  drs  Tramicays  Eledriqiirs.  which  is  a  promoting  and 
investment  company  with  an  ordinary  share  capital  of 
i''2.000,000.  reports  that  the  financial  results  in  1916  were 
again  affected  by  the  con.sequences  of  the  war,  and  the  situa- 
tion was  .substantially  the  same  as  in  the  previous  year.  A 
large  number  of  the  industrial  establishments  and  tramways 
e-stablished  or  developed  by  the  comnany  were  still  occupied 
liv  the  enemy,  and  information  could  only  be  given  concern- 
ini.'  the  others,  which  experienced  more  and  more  the  influ- 
ence of  the  excessive  rises  in  the  prices  of  coal  and  other  raw, 
materials.  Among  the.se  undertakings  are  mentioned  the 
Sicjet"  d'Electricite  de  P:>ris.  the  Tramways  de  Paris,  the 
rhemin  de  Fer  Metropolitan,  the  Societe  d'Electricite  pour  la 
Russie.  the  Ch  em  ins  de  Fer  Economiques  du  Nord.  and  the 
Cairo  Electric  Railway  and  Heliopolis  Oases  Co.  The  accounts 
for  1916  close  with  a  credit  balance  of  ^106,000,  of  which  the 
balance  forward  represents  £87.000.  After  meeting  general 
expenses  the  balance  of  -£98,000  has  been  carried  forward  to 
the   next   account. 

The  directors  of  VErlniraiir  VJrrhinne  state  that  new  manu- 
factures were  undertaken  in  191.5-lfi  at  the  instance  of  the 
^funitions  Denartment,  ,ind  the  company's  works,  especially 
at  Lyons,  had  been  laixvly  extended.  Tlie  number  of  workers 
excwded  18,000,  of  whom  -11  )ier  cent.,  or  over  8.000,  were 
women.  Extensions  were  also  made  at  the  works  in  the  Rue 
T.ei'oiirbe.  where  the  '-onstriiction  of  eleclri(.a!  imchinery 
hill  hern  resumed  with  great  activity,  whilst  at  the  same 
time  continuinc  the  nroduction  of  equipment  for  the  various 
munition  works.  The  T/>iTaiiie  w'orkshops  at  .TarviH.-, 
altlioiit'I)  partly  occunied  by  the  military  authorities  for  the 
re|iair   of   motor  lorries,   had   neverthele.ss  resumed    the    con- 


struction of  electric  motors.  A  foundry  added  to  these  shops 
had  rendered  iis<-ful  services  to  the  company's  other  works 
for  the  manufaituro  of  machine  parts,  engine  parts,  and 
lathes;  .a  steel  plant  had  also  been  started,  and  orders  were 
being  executi'd  for  dynamo  steel  and  ste<l  for  machine  guns: 
and  an  electric  furnace  was  in  process  of  erection  for  the 
prodiKtioii  of  tool  and  s|X'cial  st<>els.  I, and  had  been  pur- 
chased for  the  extension  of  the  works  in  the  Rue  Bolivar  in 
order  to  increase  the  output  of  cables  and  wire;  the  produ>- 
tion  of  war  material  at  the  Oolombes  works  had  been  aug- 
mented, whilst  more  active  demands  were  experienced  every 
dav  for  tubes  and  small  appliances,  and  it  had  been  also 
necessary  to  embark  on  the  manufnctiire  of  electrical  appa 
ratus  which  wer<-  hitherto  onlv  made  abroad,  in  order  to 
meet  the  reouireraent.'f  of  customers.  The  works  in  the 
\venue  de  C'hoisv  had  also  been  enlarwd.  Tlie  net  profits 
are  retiiriied  at  .£l.Vl.<l0O,  and  art<'r  transferring  £90  000  to  the 
general  reserve  fund  the  balance  has  permitted  of  (he  pay- 
ment of  a  dividend  of  10  per  cent,   for   191.')  16. 


The    Swis.s    Brown  Boveri    Co. —  Tin-    reporl     of    Krown, 
Hovcri    .^-   ('o.,  /)f   Baden,    .statics   that   the    pressure  of   orders 
continued     throughout    the    financial    year    1916-17,    notwith- 
standing the  advance  in  sale  prices.     On  the  other  hand,  the 
greatj-st   difficulties  were  experienced  in   obtaining  supplies  of 
raw  materials,  f  .specially  in  the  second  half  of  the  vear,  when 
ileliveries  from  Cermanv  considerably  decreased.     As  a  eonse- 
(luence,  it  was  impossible  t<i  reach   the  former  level   of   pro- 
duction in    peace   times  from    the   standpoint  of  quality,    but 
the   turnover   financially    and    the    results   corresponded    t.o 
normal  years.     The  activity  of  the  company,  it  is  said,   was 
again  restricted  solely  to  the  branches  worked  in  peace  times. 
All   the  foreign    manufacturing  undertakings   associated   with 
the  company  had  yielded  satisfactory  results.     In  the  case  of 
the  electricity   supply  works  a.  great  demand  for  energy  pre- 
vailed,   and   the   sales    showed   a,  considerable  increase.      The 
cost    of   production    in    the   ca.se   of  the  hydro-electric  works 
remained   within  the  customary   limits,   but  the  Bteam_  gene- 
rating   stations   suffered   from    the  extraordinary  rise  in    the 
cost  of  fuel,  which  could  scarcely  be  equalised  by  an  advance 
in    the  charges   for   current,  as  these  were   mostly  fixed  by 
contracts   of   long   duration.     Tlie  conditions  created   by   the 
war  had   brourrht  forward  in  Switzerland    the  importance  of 
the  creater  utili.sation  of  water  power  and  of  electric  railway 
workincr.    It  was  recognised  specially  in  regard  to  the  latter 
that  military  con.siderations  were  not  again.'Jt  electrification  if 
it   was  compared   with   the  danger  of  the  complete  dearth  of 
coal   in   the  ca.se  of  .steam   railways.     TTnfortunatelv,  a-   great 
obstacle    to   rapid    progress  was   found   in    the    difficulties   in 
carrying  out  new  in.stallations  and  the  provision  of  the  machi- 
nery.    In    the   matter  of  the  conversion  of   the  St.   Gothaid 
railway   to    electric   traction,    the    report  mentions  that    the 
Ritom  power  station   was  in  course  of  construction  and  trial 
lix'omotives  were  on  order;  but  it  could  not  be  foreseen  when 
the  latter  would  be  completed.    The  accounts  for  1916-17  indi- 
c'ate   gross   profits  of    £332,000,    as  contrasted  with    £4.54,000 
in    the    nreceding    vear.      .^fter    defraying   general   expenses, 
and  setting  aside  £10C>,000  for  depreciation,  as  against  £.53,000 
in   191.5-16,    the   accounts  show   net  profits  and   balance    for- 
ward   of    £122,000,    as    compared   with    £106,000.      It  is  pro 
posed  to  pay  a   dividend  of  7  per  cent,  on  the  ordinai-y  share 
capita!  of  £1,280,000,  this  contrasting  with  6  per  cent.,  .5  per 
cent.,    and   5  per   cent,   in   the  three    previous   years  respec- 
tively.   The  share  capital  is  now  to  be  increased  to  £1,440,000 
by  the  issue  of  new  thares  for  £160.000. 

Spain. — The  Comiinonir  Generate  iladrilene  d'Ehrtririfr. — 
The  French  committee  of  holders  of  bonds  in  this  Madrid 
company,  whose  financial  troubles  were  referred  to  in  this 
journal  on  February  16th  in  the  present  year,  announce  that 
the  French  Government  have  offered  to  purchase  these  bonds 
at  the  price  of  440  fcs.  net  per  bond.  Those  holders  who 
accept  the  offer,  which  the  committee  consider  to  be  advan- 
tageous to  the  owners,  are  requested  to  deliver  the  bonds  to 
the  Societe  Generale  or  to  the  Banqiie  P^rier  as  soon  ns 
possible.  The  intervention  of  the  OoveiTiment  's  due  to  the 
'ircumstance  that  the  purchase  and  re-sale  of  the  bonds  will 
have  a  favourable  influence  on  the  rate  of  exchange  bv  pro- 
curing capital  for  French  national  needs  in  the  Spanish  mar- 
ket, and  the  committee  recommend  the  holders  to  co-operate 
with  the  Govemmept  in  the  matter,  tbev,  at  the  same  time, 
mentioning  that  it  has  only  been  possible  to  offer  the  price 
of  440  fcs.  per  bond  by  reason  of  the  ri.se  in  the  peseta  in 
relation  fj-i  the  franc,  which  increase  appears  momentary, 
and  will  di.sappear. 

Consolidated  Electrical  Co.,  Ltd. — The  accounis  for  the 
'ear  ended  March  .31st  show  an  available  sum  after  nrovid- 
ina  for  general  charge.s  and  including  £3,1.50  brought  fr>r- 
ward.  of  £6,716.  A  dividend  of  2J  per  cent  has  been  de- 
clared, the  same  as  tor  1915-16.  leaving  £3.066  to  be  carried 
forward. — Financial  Time  a. 

Waste  Hei't  *  Gas  Electrical  Generating  Stations.  I.tH. — 

Interim  dividend  of  2J  per  cent,   for  the  half-year  ended  .Tuly 
Slst,  less  tax. 
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Willans  &  Robinson,  Ltd.— i'lio  "  Financial  Times  ro- 
liorts  that,  holders  of  ■' B  "  prol'ereucc  stcR-k  of  Willans  and 
liobinsun  have  received  an  offer  from  Dick,  Kerr  &  Coof  50 
ti  per  cent,  cumulative  preference  shares  and  20  ordinary 
.shares  in  that  company,  or,  alternatively.  £65  in  /'iif^"  '" 
exchan«e  for  each  flOO  of  "  R  "  preference  stiK-k  held.  Ihc 
ofler  will  remain  open  until  80tli  proximo. 

Kensington  &  Knightsbridfic  F.lectric  Lighting  Co,,  Ltd, 
-  Interim  dividend.  :!  [M-r  ci^nl.  nil  the  ordmary  shares  lor 
the  June  half-year. 

Calcutta  lilectric  Supply  Corporation,  Ltd,— Ihe  nunilH  r 
of  units  sold  to  consumers  durin}.'  the  live  weeks  ended  .lime 
I, St.  1017.  amounted  to  'J.TOO.iVi,  Compared  with  2,4S'J,7.)b 
units  in   .1910. 

Montreal 'Xraniways  Co,,  Ltd.— l-urther  dividend  of  2!. 
per  cent.,  making  10  iier  cent,  for  the  year. 

Vickers,  Ltd,— Interim  divi<lends  for  the  June  half-year: 
•il  per  cent,  (less  income-tax)  on  the  prelerrcd  o  per  cent, 
stock  and  5  iwV  cent,  prefeivncc  shares;  Is.  per  share  (tree 
of  income-tax)  on  the  ordinary  shares. 


STOCKS  AND  SHARES. 


lloi,in\\  inllucuces  are  the  main' factor  in  Stock  Exchange 
markets.  Evidently  a  good  many  people  extended  the  lianli 
Holiday  for  a.  day  or  more  longer;  At  all  events,  the  attend- 
ance m  the  Stix-k  Exchange  is  certainly  less  than  it  has  been 
of  late  The  possibility  of  another  new  loan,  so  lai'  from 
havin"  any  a etverse  effect  \ipon  investments  .stocks,  seems  to 
be  somewhat  inspiring,  because  the  gilt-edged  markets  are 
so  firm  as  to  rellect  .strength  into  other  investment  depart- 
ments, and  once  again  the  scarcity  of  tioatmg  stock  is  promi- 
nently noticeable.  . 

Marconi  shares  undei-went  a  sharp  reaction  when  it  became 
known  that  the  Government  had  commandeered  the  overseas 
service  of  the  company.  This  announcement,  with  its  abrupt 
•24  hours'  notice,  coming  on  the  top  of  a  report  vvhich  was 
considered  disappointing,  caused  a  good  deal  of  selling  of  the 
shares,  the  price  of  which  has  fallen  3/iO  to  2  lo/lb.  the 
preference  are  also  i  down  at  '2^  and  all  the  recent  buoyancy 
has  been  wiped  out.  On  the  fall,  however,  cautious  bargain- 
hunters  appeared,  and  moderate  purchases  were  made  by 
those  who  contend  that  the  Government  payment  lor  service^ 
since  August,  1914.  is  bound  to  he  a  substantial  one.  The  yield 
on  the  shares  comes  to  over  5  per  cent.,  and  the  dividend  is 
still  included  in  the  price.  ^. 

The  cable  group  is  as  strong  as  ever.  Globe  ordinary  fjhares 
at  m  axe  s  up.  Eastern  ordinaiy.  Eastern  Ext^?nsions  and 
Westerns  held  their  recent  rises,  and  it  is  pointed  nut  that  on 
the  quartet  just  mentioned  an  average  retuni  of  5i  i)er  cent, 
is  obtainable,  which  is  equal  to  H  i)er  t«nt.  on  taxed  divi- 
dends. 

Naturally,  it  does  not  stand  to  reason  that  because  com- 
panies have  paid  their  dividends  tax  free  in  the  past,  they 
w^ill  continue  this  practice  indefinitely ;  and  the  example  of 
several  big  industrial  concerns  is  quoted  as  a  warning  to 
undue  optimism  in  respect  of  these  cable  and  manufacturing 
companies'  shares.  As  we  have  i)ointcd  out  in  the  past,  how- 
ever, there  can  he  little  doubt  hut  that  they  will  do  their 
iitmoet  to  maintain  a  long  tradition ;  and  as  the  trend  of 
investment  at  the  moment  is  set  strongly  towards  the  shares 
of  companies  which  do  distribute  their  dividends  tax  free, 
there  is  not  likely  to  be  any  diminution  in  the  strength  of  the 
stocks  of  the  companies  concerned. 

India-rubber  shares  are  .inother  5s.  up,  but  still  the  yield 
of  71  per  cent,  is  cextainly  tempting,  being  e/)Uiv3lent  to  10 
per  cent.,  less  tax.  The  Telegraph  Construction  return  of 
fii  per  cent,  is  equal  to  over  8  per  cent.,  less  tax.  The  same 
trend  has  assisted  a  further  recovery  in  the  income  bonds  of 
the  Underground  Electric  Railways  of  hnndon.  Whereas  the 
price  fell  5  to  79  on  the  declaration  of  the  dividend,  it  has 
now  rallied  to  811,  this  including  the  '2  per  cent,  net  due  in 
three  weeks'  time,  and  so  affording  a  clean,  return  of  5  per 
cent,  on  the  money. 

Metropolitan  Railway  ordinary  hardened  to  222,  in  sym- 
pathy with  improvement  in  Home  Railway  stocks  as  a  whole 
— ^due  mainly  to  the  pronounced  firmness  of  gilt-edged  issues. 
Districts  remain'  at  151. 

Interim  dividends  by  the  Home  Electricity  companies  are 
sufficiently  .satisfactory  to  have  brought  fresh  buyers  into  the 
market.  Charing  Cross  ordinary  at  :i:i  show  a  rise  of  .5s.  St. 
.Tames'  are  I  up  at  fjj.  It  is  a  little  curious  to  notice  that, 
both  the  ordinary  and  preference  of  the  Obaring  Cros-s  Cn, 
yield  the  same  amount.  Business  is  quiet  in  this  depart- 
ment, where  buyers,  however,  are  more  conspiouous  than 
sellers.  ... 

I'he  foreign  groups  are  coburiess.  and  nenw  fiom  Mexico 
IS  anxiously  awaited.  Brazilian  Tractions  stick  at  -50.  The 
Argentine  'Tramways  market  is  a  shade  firmer,  without,  bow- 
ever,  affecting  nominal  quotations.  No  recover>-  has  yet 
started  in  British  Columbia  Elet^ic  Railway  isBnas. 
General  Electric  ordinary   have  improved  to.  16,  .and   the 


preference  maintain  their  rise  to  IO3.  Miscellaneous  shaiTes 
are  finn  throughout.  In  the  Rubber  market,  the  price  of 
the  raw  material  improved  to  half-a-crown  per  lb.  without 
inducing  any  appreciable  increase  in  business.  There  is  noth- 
ing of  fresh  interest  in  the  markets  for  base  metal  descrip- 
tions, and  the  armament  group  is  gobd,  without  showing 
much  change.  ,-       , 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

HOUK   BlBOTRIOITY  C0UPANIB8. 

Dividend  Price 

..  ■    *    -^  Aug.  7,     Rise  or  fall 

1916,    1916,  1917.         this  week. 

Broropton  Ordinary       ....      10         9  fij  — 

Charing  Cross  Ordinary          ..66  8?  +  i 

do.       do.        do.     liPref..       4)       4)  8|  — 

Chelsea        4         3  32  — 

City  of  London 8         8  laf  -^ 

do.       do.    6  per  cent.  Pref .       6         6  10  — 

County  of  London          . .        . .       7         7  llj  — 

do.         6  per  cent.  Prel,       6         6  10  — 

Kensington  Ordinary     ....        7        10  6J  — 

London  Electric 8         8  1  — 

do.         do.  6  per  cent.  Pref,        6         4  8|  —  * 

Metropolitan         8         8  91  — 

do,           4i  per  cent,  Pref,       4i       ii  8i  — 

St.  James'  and  Pall  MaU          ..88  69  +  k 

South  London       6         6  2j  — 

South  Metropolitan  Pref.        . .        7         7  21/6  — 

Westminster  Ordinary  ....       7         7  6|  — 

Tbleobaphb  and  Tblbphohbb. 

Anglo-Am.  Tel.  Pref 6         6  973  — 

do.           'Def 83/6      1)  aaj  — 

Chile  Telephone 8         8  7  — 

Cuba  Sub.  Ord 6         6  BJ  — 

Eastern  Extension          ....        8         8  142  — 

Eastern  Tel.  Ord.            ..        ..        8         8  143i|  — 

Globe  Tel.  and  T.  Ord 7         7  W,  +i 

do.              Pref.           ..       6         B  lOg  — 

Great  Northern  Tel 23       34  86  — 

Indo-European 13       13  S2J  — 

Marconi       1(J        15  2^  —  f„ 

Oriental  Telephone  Ord.         . .      10        10  38  — 

United  R.  Plate  Tel 8         8  61  — 

West  India  and  Pan 6d.    6d.  1(',,  — 

Western  Telegraph        ....        8         8  14$  — 

HoMB  Rails, 

Central  London,  Ord.  Assented        4         4  61}  — 

Metropolitan         1         1  22 J  -f  i 

do.         District       ..        ..      Nil      Nil  ISJ  — 

Underground  Electric  Ordinary     Nil      Nil  l|  — 

do.              do.     "A"     ..     Nil      Nil  6/6  — 

do,              do.     Income         6         4  BIJ  +  !, 

FoBEiaN  TaAHB,  Ac, 

Dividend 

1916.    1916, 

Adelaide  Sup.  6  per  cent.  Pref,        6         6  6  — 

Anglo-Arg.  Trams,  First  Pref,           6)        6i  22  — 

do.               2nd  Pref.  . .       6J      —  21  — 

do,                6  Deb,       ..6         6  68  — 

Brazil  Tractions . .         ....       4         4  60  — 

Bombay  Electric  Pref 6         6  10  — 

British  Columbia  Elec.  Rly.  Pfce.    6         B  60i  — 

do.            do.           Preferred  Nil    Nil  80$  — 

do.            do.           Deferred  Nil    Nil  27j  — 

do.            do.           Deb.          4*       4J  65  — 

Mexico  Trams  5  per  cent.  Bonds     Nil    Nil  36                 — 

do.           6  per  cent.  Bonds     Nil    Nil  SO                 — 

Mexican  Light  Common          ..        Nil    Nil  14^                 — 

do,            Pref Nil    Nil  2al               — 

do,            1st  Bonds       ..        Nil    Nil  89}               — 

MANnFAOTCRINa  COHPAMIES, 

Babcock  &  Wilcox         ....       16        16  3^              — 

British  Aluminium  Ord.  .       ..        7       10  30/-               — 

British  Insulated  Ord 17J      20  12j               — 

British  Westinghouse  Pref.    . .        7j       7i  9 ji              — 

Callenders 20        30  14}                — 

do.       6  Pref 6         6  4^               — 

Castner-Eellner 92        23  8^                 +  /„ 

Edison  Swan,  fully  paid          . .        —       —  1|                — 

do.       do.  4  per  cent.  Deb.        4         4  704                — 

Electric  Construction   ....       74       74  fg              — 

Gen.  Elec.  Pref 6         6  lOJ                — 

do.         Ord 10        10  16                   -f  4 

Benley 26       26  16                 — 

do.      4i  Pref 44       44  4                 — 

India-Rnbber       10       10  1S|                -1-  } 

Telegraph  Con 20       20  38^                — 

*  DiTidenda  paid  free  of  Inoome-tax. 
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TRADE     IN     SOUTH     AFRICA. 


A  suiiiriiiiiy  is  giveii  below  of  certain  soctiiiiis  cil  tlu>  ivi'ontly- 
issuocl  ii'port*  of  H.M.  IVadc  Coinuiissionor  in  South  Africa, 
which  ivill  bo  of  interest  to  the  electrical  and  alli<'il  trades  ;  — 
It  is  hardly  an  cxa{,'(,'crati<)n  to  say  there  is  no  eiij;ineeiing 
industry  in  South  Africa.  The  operations  of  the  iicin  foun- 
dries, such  as  exist,  are  almost  entirely  conlined  to  repairs 
and  replacements,  maiidy  in  connection  with  the  (,'ohl  mines; 
and  engineering  establishments  similarly  deal  with  repairs 
and  erection  of  imported  machinery.  There  are  now  two  roll- 
ing mills,  one  of  which  is  successfully  coping  with  a  .seriously 
U'lt  want  in  light  rails,  but  even  the.s^-  are  at  present  depen- 
dent for  raw  hiaterial  on  scrap  iron  and  steel,  chiefiy  ob- 
tained from  the  railways.  The  necessity  for  having  local 
supplies  of  pig-iron  has  become  more  than  ever  obvious  as 
the  result  of  the  war.  It  seems,  however,  milikely  that  any 
steps  can  be  taken  at  present  to  utilise  the  iron  oies  of  the 
t'ransvaal.  The  war  has  made  it  even  more  diflicult  to  obtain 
machine  tools  than  industrial  machinery,  so  that  it  has  not 
['(.■en  possible  to  make  a  start,  for  which  such  an  excellent 
opportunity  presented  itself,  in  engineering  work,  such  as 
locomotive  building. 

-Vpart  from  mining  tliere  is  an  exceedingly  limited  demand 
for  machinery.  The  nio.st  noticeable  fact  is  the  abs<^nce  of 
luigineering  works.  Power  is  at  present  very  little  u.sed  by 
the  farmer  or  pastoralist  in  South  Africa  as  compared  with 
Austraha  or  New  Zealand,  and  the  importation  of  small  gas 
and  oil  engines  for  use  on  farms  is  exceedingly  small.  An- 
other surprising  feature  is  the  very  limited  use  of  coal  gas, 
either  for  lighting  or  heating.  This  is  no  doubt  due  in  the 
Cai>e  Province  to  the  high  price  of  coal,  which  has  to  be 
brought  by  sea  from  Natal,  or  by  rail  from  the  Transvaal. 
Competition  has  no  doubt  greatly  reduced  the  cast,  but  elec- 
tricity had  too  long  a  start  to  be  displaced.  Electiieity  may 
be  said  to  have  matters  all  its  own  way  in  practically  every 
centre.  In  the  direction  of  meat  packing  there  is  promise  of 
great  development. 

There  is  little  to  be  said  i-egarding  public  engineering  works. 
Several  water  and  sewage  schemes  are  pending.  In  relation 
to  the  Cape  Town  water  supply,  the  expert  committee  has 
reported  the  propo.sal  to  add  a  hydro-electric  in.stallation 
to  be  impracticable.  Any  electrical  development  which  may 
come  later,  such  as  electrification  of  suburban  railways,  will 
be  in  the  direction  of  a  new  power  station. 

Supplies  of  electrical  apparatus.  Sec,  previou.sly  obtained 
from  Germany,  have  been  furnished  by  the  United  States 
and  Japan,  into  whose  laps  an  unusually  large  .share  of  the 
trade  of  South  Africa  has  fallen  during  the  past  two  to  three 
years.  In  respect  of  machinery,  however.  South  Africa,  as 
is  pointed  out  elsewhere,  is  a  peculiarly  small  buyer  apart 
from  mining  requirements.  There  is  no  scope  of  importance 
for  the  cheap  American  ga.soline  engine,  stationary  or  marine, 
because  so  few  engines  of  this  kind  are  required.  There  is  a 
restricted  market  for  wood-working  machinery,  and  for  heavy 
machinery  generally  there  is  no  partiality  for  American  makes, 
__so  that  little  business  has  been  given  across  the  Atlantic. 
'Unfortunately,  urgent  necessity  seems  likely  to  cause  the 
purchase  of  locomotives  required .  by  the  South  African  rail- 
ways from  America  owing  to  British  makers  being  engaged 
on  war  work.  The  requirements  of  the  gold  mines  have  been 
specially  arranged  for  by  the  Ministry  of  Munitions,  and  tUe 
transference  of  orders  to  the  United  States  has  consequently 
not  been  large. 

.\s  regards  industrial  machinepy,  refrigerating  plant,  woollen 
or  paper  mills,  cement-making  plant  and  the  like,  it  is 
essential  that  manufacturers  should  realise  the  elementary 
facts  in  relation  to  countries  such  as  South  Africa,  which  are 
— apart  from  mining — only  on  the  threshold  of  industrialism. 
Apart  from  the  engineers  actually  engaged  in  direct  connec- 
tion with  established  factories,  there  are  practically  none  who 
are  specialists  in  connection  with  any  particular  industry. 
There  are,  for  instance,  only  two  firms  manufacturing  cement, 
one  woollen  mill,  two  match  factories,  and  no  paper  mills  at 
all  in  the  country.  A  glass  factory  and  a  coal-tar  di.stilling 
plant  were  set  up,  and  .subsequently  shut  down.  Even  indus- 
tries such  as  wood-working,  laundries,  and  others  which  are 
carried  on  in  most  populous  centres  are  few  and  on  a  small 
.scale ;  and  it  may  fairly  be  said  that  no  one  of  these  could 
provide  enough  business  to  justify  anyone  who  wished  to 
make  a  living  in  specialising.  Consequently,  manufacturers 
of  plant,  if  they  desire  business,  must  be  prepared  to  provide 
the  expert  knowledge  themselves.  If  necessary,  they  must 
be  ready  to  .send  men  out  to  assemble,  in.stall.  and  start  up 
such  machinery  as  they  sell.  They  must,  at  least,  always 
provide  complete  working  drawings,  and  full  explanations, 
such  as  any  mechanical  engineer  without  specialist  knowledge 
can  under.stand  and  work  on.  Further,  it  must  be  borne  in 
mind  that  inquiries  usually  come  from  i>eople  who  have  no 
engineering  knowledge  at  all,  and  whose  first  question  is  :' 
"  How  much  capital  would  it  require  to  set  up  such-and-such 
an  industry?  "  Some  British  firms  fully  understand  this,  and 
go  to  enormous  trouble  to  work  out  specifications  on  a  basis 
of  a  minimum  output  which  could  be  produced  with  reason- 
able economy;  but  many  more  obviouslv  do  not. 
K  subsidiary  point   is  the   need   for  British   manufacturers 
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to  kee[)  themselves  iully  |X)sted  as  to  local  conditions,  such, 
for  instance,  as  th<'  effect  of  the  high  altitudes  and  low  atmos- 
pheric pressures  on  prime  movers,  both  sti-am  and  internal- 
cond)Ustion  engin<'s,  and  the  areas  of  South  Africa  where  such 
altitudes  ar<^  to  be  found.  Tlie,  fre(|u<'ncy  and  violence  of 
thun<lerstorms,  the  destructive  elfect  of  the  climate  <ui  many 
kir\ds  of  timber,  as  w«dl  as  the  depredations  due  to  in.«ect  life 
are  other  points  iii  this  category.  Many  of  these  important 
factors  are  taken  for  granted  by  those  who  live  in  a  country 
as  matters  of  common  knowledge,  and  they  do  not  always 
remember  to  point  them  out  in   their  inquiries  for  plant. 

Yet  another  niattet  to  bear  in  mind  is  the  backward  condi- 
tion of  engineering,  an<l  consequ<Mit  dilhculty  and  expenw  of 
getting  repair  work  or  replact'iiiept  carried  out  in  many 
centres.  It  is,  therefore,  of  vital  imiKirtance  that  those  lapses 
which  manufacturers  ar<'  too  often  inclinetl  to  deny  should 
not  take  place,  and  that  the  reliability  which  they  claim  for 
their  foremen,  their  testing  and  packing  staff,  and  for  their 
system  generally,  should  stand  good  in  all  circumstances. 

Satisfactory  agency  arrangem<'nts  in  the  case  of  industrial 
machinery  constitute  a  very  diflicult  problem.  The  mining 
indu.stry  is  on  such  a  large  .scale,  and  is,  on  the  whole,  so 
much  centrali.si^d,  that  it  has  been  found  possible  to  organise 
supply  with  «jxtreme  efficiency  and  economy.  In  the  ca.se  of 
gen<'ral  iiulustrial  machinery,  on  the  other  hand,  the  opposite 
is  the  case.  Those  firms  which  are  (|unlified  to  handle  such 
in(]uiries  are  to  some  extent  overload<'d  already,  ami  it  is  a 
little  doiditful  to  what  ext^'tit  any  <if  them  are  in  a  position 
to  l(X)k  for  business,  or  still  less  to  create  openings.  For  in- 
stance, in  connection  with  the  frozen  meat  industry,  much 
can  be  done  in  actually  providing  the  initiative  and  the  sugges- 
tion leading  to  the  formation  of  companies.  To  .study  local 
conditions  and  economies,  and  then  come  forward  with  a 
practical  working  scheme  and  knowledge  as  to  the  capital 
required,  may  at  least  accelerate  the  formation  of  such  under- 
takings, and  will  certainly  go  a  long  way  to  secure  goodwill. 
Manufacturers  may  further 'intere.st  themselves  financially  in 
.such  ventures  without  necessarily  taking  up  the  vvhole  finan- 
cial burden. 

There  is  very  ample  room  for  a  group  or  groups  of  manu- 
facturers of  industrial  machinery  of  all  kinds,  wof)dworking, 
machine  tools,  textile,  &c..  to  have  their  own  representatives  <jn 
the  spot,  not  only  to  look  for  business  and  deal  with  inquiries, 
but  to  liKik  for  po,ssibilities  and  actually  prompt  inquiries.  To 
leave  this  work  to  busy  indent  agents,  already  pre-occupied 
with  local  interests  of  all  kinds,  .seems  to  the  Conunissioner 
unsounil.  With  more  initiative,  more  busine.ss  can  be  created, 
and  iiulustrial  development  can  be  accelerated.  .A  commis- 
sion basis  in  this  work  al.so  is  wrong.  Representatives  should 
be  good  trained  men,  tactfid,  and  energetic;  but  it  is  essentia! 
that  they  .should  not  be  deterred  from  seemingly  thankless 
pioneer  work  by  being  dependent  for  a  living  on  quick  results. 
Nor  must  they  be  in  the  position  of  having  to  sjiend  money 
themselves  on  travelling  long  distances  to  follow'  up  inquiries, 
with  a  feeling  all  the  time  that  it  is  a  gamble  whether  there 
will  be  business  to  pay  for  the  journey.  The  representative 
must  be  well  paid  with  salary  and  expenses,  and  he  must  be 
able  to  have  permanent  headquarters.  In  connection  with 
mining,  many  firms  send  out  their  own  expert  representative, 
and  attach  him  to  the  .staff  of  their  local  agents.  This  is  an 
excellent  arrangement,  and  a  .similar  plan  might  be  adopted 
in  the  ca.se  of  industrial  machinery,  except  that  the  repre- 
sentative would  probably  have  to  look  after  the'  interests  of 
a  home  group  instead  of  a  single  firm.  For  instance,  a  group 
might  be  formed  to  cover  all  the  industries  connected  with, 
and  derivative  from,  frozen  meat,  makers  of  abattoir  plant, 
refrigerating  machinery  and  ammonia  compressors,  disinteg- 
rators and  fertiliser  machinery,  and  by-product  recovery.  Fell- 
mongers'  machinery  has  in  the  past  come  chiefly  from  Ger- 
many and  .America.  The  making  of  glue  and  gelatine,  tanning 
and  currying,  are  similarly  allied  to  the  slaughter  oP  cattle, 
and  wool  .scouring  and  drying  lead  ea.sily  on  to  carding  and 
spinning,^  In  this  way  a  very  considerable  range  of  maehinerv 
could  economically  and  efliciently  be  not  merely  represented, 
but  actively  pu.shed.  The  initiative  for  forming  such  groups 
must  come  from  manufacturers  themselves. 


REVIEWS. 


TItc  Year  Hoak  nj  Wireless  Telegraphy  and  Telephony,  1917. 
9'2S  pp.    London  :   Wireless  Press,  Ltd.    Price  3s.  6d.  net. 

The  fifth  i.ssue  of  this  well-known  year-book  has  been 
considerably  extended  in  point  of  size,  and  still  more  so  in 
point  of  matter  contained — both  remarkable  achievements  in 
the.se  days  of  printing  difficulties,  paper  restrictions,  and  price. 
Nor  is  there  any  lack  of  improvement  in  quality,  but  the 
price  of  the  volume  remains  the  same,  and  mifiht  be  called 
ridiculou.sly  low  were  one  not  so  thankful  to  obtain  anything 
at  once  cheap  and  good  in  these  days !  The  ta.sk  of  reviewing 
so  com]>endious  a  work  is  best  attacked  by  giving  some  indi- 
cation of  the  scope  of  its  three  main  sections,  viz.,  the  refer- 
ence section,  the  technical  section,  and  the  special  contribu- 
tion.s. 

The    reference  section   is   naturally  much    the  same   as   in 
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previous  years,  but  bus,  of  course,  beeu  brought  up-to-date. 
The  "  record  of  development,"  which  is  necessarily  far  fiom 
complete  since  August,  1914,  nevertheless  contains  a  number 
of  items  for  1916  which  bear  eloquent  witness  to  the  extended 
nse  and  incalculable  possibilities  of  wireless  telegraphy. 
Amongst  the  items  which  have  hardly  been  noticed  in  the 
stress  of  war  by  others  than  those  directly  affected  are  the 
part  played  by  wireless  during  the  Irish  rebellion  (when  the 
English  cable  was  cut) ;  the  compulsory  licensing  for  wireless 
of  every  British-registered  vessel  of  3,000  tons  or  over;  and 
the  establishment  of  commercial  radio-service  across  the 
Pacific.  Partly  in  order  that  the  latter  achievement  may  be 
appreciated  more  fully,  the  "  wireless  map  "  in  the  year-book 
is  in  the  form  of  a  duplicated  Mercator,  showing  the  Far 
East  as  reached  by  both  eastern  and   western   routes. 

The  reprints  (translated  where  necessary)  of  the  world's 
wireless  laws  and  regulations  have  been  revised  in  accordance 
with  the  amendments  made  by  certain  British  dependencies 
and  foreign  countries  during  191G,  and  the  function  which 
the  year-book  discharges  in  thus  providing  a  reliable  collec- 
tion of  all  national  and  international  regulations  and  agree- 
ments, is  of  great  utility,  for  it  facilitates  enormously  the 
establishment  of  world-wide  consistency  and  the  observance 
of  all  special  requirements. 

The  list  of  land  and  ship  stations  is  unique  and  invaluable, 
and  is  as  complete  as  it  can  be  under  present  conditions.  We 
would  again  suggest  that  the  notes  on  nature  of  service 
would  be  inore  convenient  if  arranged  at  the  foot  of  each 
page  instead  of  being  at  the  end  of  the  list.  We  trust  that  •■ 
it  will  soon  be  possible  to  record  in  this  list  a  large  number 
of  stations  open  for  public  wireless  telephone  service.  Whilst 
mentioning  wireless  telephony,  we  would  again  urge  that  a 
reasonable  proportion  of  the  year-book  be  devoted  to  this 
important  subject.  Possibly  the  fault  is  ours,  but  so  far  we 
fail  to  find  any  other  mention  of  wireless  telephony  than  in 
the  title  of  the  year-book  and  in  a  few  items  in  the  record 
of  developments.  In  view  of  the  achievements  of  1915  it  is 
hardly  conceivable  that  there  is  nothing  which  might  use- 
fully be  said  concerning  wireless  telephony  in  1916.  Probably 
the  truth  of  the  matter  is  that  it  would  be  too  useful — to  the 
enemy ! 

The  standard  features  of  the  technical  section  have  again 
been  revised  and  brought  up-to-date.  In  addition  to  the 
chapter  on  international  time  and  weather  signals,  there  are 
many  pages  devoted  to  useful  data,  and  to  a  very  valuable 
collection  of  useful  formulae  and  equations  which  has  been 
revised  by  Dr.  Er.skine  Murray.  The  same  authority  has  also 
compiled  a  glossary  of  terms  used  in  wireless  work,  combining 
the  glossary  issued  in  previous  editions  with  definitions 
■derived  from  other  European  sources,  and  with  the  definitions 
■evolved  by  the  American  Institute  of  Radio  Engineers.  The 
result  is  a  table  which  it  is  hoped  "  will  find  acceptation  on 
both  sides  of  the  Atlantic."  Our  old  friend,  the  five-language 
dictionary  or  wireless  terms,  again  appears,  and  very  welcome 
it  is;  but  why  have  not  the  Russian  equivalents  of  the  words 
been  added?  Surely,  the  time  is  ripe  for  that  addition.  The 
catalogue  of  wireless  telegraph  patents  has  been  brought  up 
to  date,  and  other  similar  lists  which  are  so  invalualjle  for 
reference  purposes  are  the  bibliography  of  books  and  periodi- 
cals in  all  languages  dealing  with  wireless  matters,  and  the 
■directories  of  wireless  .societies  and  of  companies  engaged  in 
the  commercial  development  of  wireless.  The  ever-extending 
collection  of  portraits  and  biographical  notices  forms  in  itself 
a  sufiicient  testimony  to  the  status  and  world-wide  develop- 
ment of  wireless  telegraphy. 

Turning  now  to  the  special  contributions,  these  include 
:some  articles  of  technioal  interest  and  some  of  general  in- 
terest, and  are  alone  worth  the  price  asked  for  the  whole 
volume.  A  summary  is  presented  of  Judge  Mayer's  decision 
in  the  Fleming  Valve-De  Forest  Audion  action,  which  deci- 
sion constitutes  an  education  in  itself  on  the  subject  of  detec- 
tors, and  is  regarded  as  one  of  the  finest  technical  decisions 
■ever  promulgated.  Dr.  Fleming  w'rites  with  characteristic 
thoroughness  on  the  electric  arc  as  a  generator  of  |)ersistent 
oscillations;  Dr.  Eccles  contributes  a  fine  monograph  on  the 
peculiar  action  and  immense  possibilities  of  ionic  valves;  Prof. 
Howe  writes  on  the  inductance,  capacity,  and  natural  fre- 
quency of  aerials;  and  Dr.  Marchant  deals  with  what  is 
commonly  known  as  the  "  Heaviside  layer" — that  hypothe- 
tical, but  probably  exi.sting.  ionised  layer  of  the  upper  atmos- 
phere which  offers  so  much  in  the  way  of  explaining  why 
signals  can  be  sent  across  the  .\tlantlc  from  and  to  aerials 
only  a  few  hundred  feet  high,  round  or  over  a  wall  of  water 
and  earth  nearly  100  miles  high.  Mr.  C.  H.  Taylor's  experi- 
ence in  the  construction  and  working  of  American  long- 
distance stations  enables  him  to  write  with  a\ithority  on  this 
subject,  and,  whilst  his  article  will  be  found  instructive  by 
the  specialist,  even  those  readers  with  little  technical  know- 
ledge will  also  be  able  to  profit  from  his  lucid  exposition. 

Of  Imperial  interest  are  the  tal<^of  "  wireless  heroism." 
recounting  the  deeds  of  op<'rat(>rs  who  were  singled  out  for 
official  recognition  last  year.  "The  Wireless  Drama."  by  A. 
Noyes,  describes  one  "  incident  "  in  which  a  U-boat  was 
thwarted  by  wireless;  the  achievements  of  wireless  telegraphy 
flre  surveyed  by  P.  W.  Harris;  and  a  list  is  given  of  vessels 
which  have  figured  !n  di.sa.sters  where  loss  of  life  has  been 
prevented  or  mitigated  by  "  wireless  to  the  rescue."  In  con- 
cluding these  remarks,   which   do  less  than   justice   to  a  most 


fascinating  and  valuable  volume,  we  may  mention  that  the 
map  showing  the  wireless  stations  of  the  world  -has  been  im- 
proved, not  only  by  enlargements,  but  also  by  printing  in 
red  those  stations  which  are  open  for  ship  and  shore  conuuu- 
nication. 
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Primary    liaiteriis:    Their    Theory,     Construction,    and    Use. 
New    and  enlarged  edition.       By   W.   R.    Coopek,   M.A., 
B.Sc.     I^ondon  :    The    Electrician    Printing    &    Publishing 
■  Co;,  Ltd.    Price  l'2s.  Gd.  net. 

Since  1901,  when  the  first  edition  was  published,  Mr. 
Cooper's  "  Primary  Batteries  "  has  deservedly  been  regarded 
as  the  standard  book  on  this  subject.  While  in  the  inter- 
vening 16  years  no  I'adical  developments  have  taken  place 
either  in  the  theory  or  in  the  main  types  of  primary  bat- 
teries, considerable  improvements  in  details  of  construction 
have  come  about,  and  for  the  book  to  maintain  its  position, 
at  least  on  the  de.scriptive  side,  it  was  essential  to  bring  it 
up  to  date.  This  Mr.  Cooper  has  done  with  the  same  care 
and  discrimination  as  w-ere  displayed  in  the  original  compila- 
tion. 

In  the  first  five  chapters,  which  cover  the  theory  of  the 
subject,  few  changes  or  additions  are  to  be  noted.  True,  the 
electron  theory  has  become  of  outstanding  importance  since 
the  date  of  the  first  edition,  but,  as  the  author  remarks, 
while  it  gives  us  a  simple  way  of  looking  at  some  of  tlu^ 
phenomena,  it  does  not  add  directly  to  our  knowledge  ul 
primary  cells — except  in  the  rather  special  case  of  selenium 
cells. 

Among  the  newer  types  of  one-fluid  cells  described  (Chapter 
VIII)    is    the   interesting    Benko    bichromate    cell,    in    which 
polarisation  is  eliminated  by  forcing  the  electrolyte  or  allow- 
ing it  to  diffuse  through  the  carbon  negative  plate.     Descrip- 
tions  of    improved    forms   of    the    Edison-Lalande    cell,     the     ■ 
Columbia  Track,  largely  used  in   America,  and  the,  Neotherm 
cell,  and  an  account  of  Bellini's  interesting  cell  in  which  the 
positive  plate  is  amalgamated  lead  and  the  electrolyte  a  mix- 
ture of  .sulphuric  and  nitric   acids,  have  also  been  added   to 
this  chapter.     A  further  important   addition   is  a   section   on 
the  effect  of  the  physical   quality  of  manganese   peroxide  on    ' 
its  depolarising  power,   and   the   Post  Office   .specification    for    ;; 
Leclanche  cells  is  also  a  new  and  useful  feature  of  this  chap-    , 
ter.     New  matter  in  the  following  chapter,  dealing  with  two-    !, 
fluid  cells,  includes  an  account  of  the  Bleeck-Txwe,  an  Austra-    5 
lian  cell  with  zinc/lead-peroxide  elements,  the  e.m.f.  of  which, 
■2..5  volts,   is  higher  than  that  of  any  other  primary  cell. 

Dry  cells  (Chapter  X)  are  of  particular  importance  at  the  . 
present  day,  when  enormous  numbers  are  being  manufac- 
tured daily  for  use  in  pocket  flashlamps.  It  is  a  curious  omis- 
.sion  that  the  small  cells  used  for  this  purpose  are  not  specifi- 
cally dealt  with.  Although  they  are,  to  be  sure,  merely 
miniature  forms  of  the  standard  types  of  dry  cells,  they  cer- 
tainly present  problems  of  their  own  which  might  have  been 
di.scussed.  Otherwise,  this  chapter  is  most  informing,  parti- 
cularly on  the  question  of  tests,  which  is  discu.s.sed  somewhat 
fully.  Included  here  are  an  account  of  the  methods  of  test- 
ing standardised  by  the  American  Electrochemical  Society,  '. 
and  the  specifications  on  the  .same  .subject  issued  by  the 
British  Post  Office.  The  chapter  on  .standard  cells  (Chapter 
XI)  has  also  been  nnich  enlarged  and  revised,  the  chief  novel 
features  being  a  full  account  of  the  latest  practice  in  the  pre- 
paration of  the  materials,  and  the  assembling  of  Clark  and 
Weston  cells  based  on  the  methods  emploved  at  the  National 
Physical  I^aboratory  and  the  Bureau  of  Standards  at  Wa.ih- 
ington.  The  information  in  this  chapter,  as  throiighout  the 
book,  is  brought  home  to  the  reader  and  rendered  exact  by 
con.stant  reference  to  quantitative  tests,  and  the  book  abounds  ^ 
in  illustrative  curves. 

An  entirely  new  chapter  discusses  the  properties,  theory, 
and  uses  of  .selenium  cells,  and  very  u.sefiil  it  is  to  have  col- 
lected together  the  considerable  amount  of  .scattered  informa- 
tion on  this  subject  that  is  now  available. 

The  la.st  chapter,  dealing  with  carbon-consuming  cells, 
differs  little  from  that  in  the  first  edition — a  .sad  tribute  to  the 
disappointed  hopes  of  manv  an  ingenious  inventor.  The  direct 
production  of  electricity  from  coal  remains  a  dream  of  the 
future. 


CANADIAN     ELECTRIC     COOKING     NOTES. 


The  recent  business  convention  of  the  Canadian  Electrical  Associa- 
tion, at  Montreal,  dealt  briefly,  in  one  of  its  reports,  with  the 
question  of  electric  cookinjr  and  heating,  and  its  future  develop- 
ment. This  branch  of  supply  business  has  been,  to  a  large  extent, 
"side  tracked"  in  Canada,  as  in  this  country,  by  more  pressing 
matters,  but  it  is  considered  that  it  is  now  on  a  sound  basis,  and 
that  electric  cooking  will  be  universally  adopteil  within  a  very  few 
years. 

It  is  agreed  that  the  range  load  will  come  in  part  on  the  peak 
of  the  average  station,  but  that  this  will  be  more  than  offset  by 
its  demands  at' other  times,  particularly  in  the  morning. 

The  ma.\imnm  demand  of  a  group  of  20  ranges  or  more  rarely 
exceeds  \'>  per  cent,  of  the  installed  capacity,  and  this  diversity 
reduce*  the  additional  investment  of  the  station  on  account  of  the 
loail.  and  ought  to  provide  an  incentive  to  supply  authorities  to 
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refrain  from  half-hearte<l  methods  of  tacklinj;;  the  opokinjjr 
problem. 

The  report  to  which  we  refer  {joes  on  to  consider  water  heatini;, 
remarking:  that  "'one  can  scarcely  be  considered  without  the  other, 
for  very  often  the  installation  of  an  electric  ranffe  means  the 
removal  of  the  old  method  of  heatinsr  water  for  domestic  purposes. 
While  the  load  characteristics  appear  to  ojjpose  each  other,  they 
have  a  complementary  effect  in  balancinsr  the  IoskI  curve.  The 
peak  of  hot  water  heatinff  often  comes  on  as  late  as  10  p.m., 
where  heaters  are  used  to  a  large  extent  for  dish  washinsr  and 
bathint;. 

■'  One  of  the  principal  member  companies  in  Canada  is  engaged 
at  the  [iresent  time  in  working  out  a  plan  to  sell,  on  a  term  basis, 
electric  ranges  connected  up  reiuly  to  operate.  The  same  company 
already  has  in  effect  a  water-heating  proposition,  under  which  they 
furnish,  install,  and  connect  water  heaters  for  a  definite  sum. 
These  heaters  are  arranged  to  be  connected  for  ,")00  watts  under  a 
flit  rate,  and  2.000  watts  through  the  meter.  Current  for  the 
high  heat  is  sold  at  the  residence  rate,  the  heater  consumption 
usually  being  billed  entirely  on  the  third  step  of  the  rate,  which 
is  low. 

"  It  is  recommended  that,  so  far  as  i>ossible,  water  heaters 
installetl  in  connection  with  ranges  be  placed  on  a  double-throw 
switch,  so  that  the  water  heater  is  not  in  circuit  while  the  range 
is  in  use,  " 

The  water-heating  problem  has  not  yet  met  with  a  satisfactory 
solution  in  this  country,  one  reason,  no  doubt,  being  that  the  coal 
rarge  and  boiler  are  fixtures,  and  pre  not  removed  from  the 
premises  when  the  electric  range  is  installed,  while  another  and 
more  material  reason  is  the  lack  of  serious  effort  by  supply  engi- 
neers and  electrical  manufacturers  to  meet  the  competition  of  rival 
methods. 

The  following  brief  statements  on  the  development  of  business 
represent  the  riews  of  Canadian  central  station  men  in  touch  with 
the  demands  of  the  situation  : — 

"  Central  stations  must  plan  to  take  care  of  as  much  business  as 
gas  companies  have  in  ranges." 

"  Efficient  salesmen  specialising  in  the  business  of  ranges  must 
be  employed." 

"  Educate  the  customer  in  efficient  operation." 

''  A  national  publicity  campaign  on  the  ease,  safety,  cheapness, 
and  other  advantages  which  the  electric  range  alone  possesses." 

'■  Central  stations  must  sell  service  rather  than  KW. -hours  and 
cooking  rather  than  ranges." 

"  The  fullest  co-operation  must  obtain  between  the  manufacturers, 
contractors,  and  central  stations." 

Attention  is  drawn  to  the  cost  of  connecting  ranges,  which  should 
be  reduced. 

Many  companies  are  not  prepared,  so  far  as  their  circuits  are 
concerned,  to  take  on  a  cooking  load  without  some  additional 
expense,  and  it  has  been  found  that  the  costs  for  individual  service 
range  from  $75  to  $100,  a  figure  which  will  decrease  with 
numbers. 

The  Association  is  recommended  to  carefully  investigate  the 
question  of  keeping  down  distribution  cost  and  providing  satis- 
factory regulation. 

In  reference  to  range  construction,  it  is  pointed  out  ■  that 
manufactui-ers  are  guaranteeing  a  life  of  4..500-.5,000  hours  for 
heating  units,  which  can  readily  be  renewed. 

The  following  features  are  regarded  as  essential  : — 

Indicating  device  to  show  whether  current  is  "  on  "  or  "  off." 

Standard  elements,  quickly  and  cheaply  interchangeable. 

Oven  construction  such  that  it  can  be  thoroughly  and  easily 
cleaned  ;  a  reliable  thermometer. 

Terminal  contacts  placed  so  as  to  give  the  minimum  of  trouble  ; 
separate  fuses  for  each  heater  ;  and  rigid  frame  construction. 

In  an  address  at  the  same  Convention,  Mr.  Julian  C.  Smith 
referred  to  the  time,  five  or  ten  years  hence,  when  the  average 
demand  of  the  domestic  consumer  will  reach  'MO  KW.-hours  per 
capita,  instead  of  100  KW.-hours,  which  is  considered  the  present 
average. 

It  is  the  fact  that  we  have  not  sufficiently  probed  the  electrical 
possibilities  of  the  domestic  consumer,  and  until  we  do  so,  it  is 
impossible  to  estimate  the  probable  effect  of  the  domestic  load  on 
the  station  or  even  to  frame  a  tariff  which  will  result  in  the 
desired  development. 


A     GRANULAR     CARBON     ELECTRIC 
FURNACE.* 


By  SAMUEL  A.  TUCKER. 


A  VERY  useful  furnace  for  maintaining  temperatures  considerably 
above  those  possible  with  the  usual  wire-wound  furnace  has  been 
constructed  in  our  laboratories  (Columbia  University). 

The  design  here  shown  in  figs.  1  and  2  is  simple  to  construct, 
the  parts  are  inexpensive,  it  will  reach  a  high  temperature  in  a 
short  time,  energy  consumption  is  not  great,  and  the  heated 
space  is  perhaps  larger  than  is  usually  found  in  such  furnaces. 
One  difficulty  in  using  a  circular  granular  carbon  resister  is  in  the 
tendency  to  uneven  heating,  particularly  at  the  start.  This  fur- 
nace is,  therefore,  provided  with  four  electrodes,  as  shown  in  the 
sketch. 


The  furnace  bwly,  12  in.  x  12  in.  x  '.t  in.,  is  of  fireclay,  with  an 
opening  as  shown.  This  particular  shape  was  used  because  it 
happened  to  be  in  the  laboratory  ;  however,  such  a  body  could 
have  l)een  taken  from  one  of  the  usual  gas  crucible  furnace  parts 
which  are  to  be  obtained  on  the  market.  Four  holes  are  bored  to 
admit  the  electrodes  about  I  in.  diameter  to  the  open  space  n  ;  this 
space  is  partitioned  by  the  carborundum  ring  c,  which  is  4  in.  out- 
side diameter  '.\^'f  in.  inside  and  H]  in.  high.  This  gives  an 
annular  space  for  the  granular  carbon  connecting  all  four 
electrodes. 

Granular  carbon  was  obtained  from  the  National  Carl)on  Co..  the 
size  of  grain  being  about  20  mesh,  and  was  filled  in  to  the  top  of 
the  refractory  ring. 

The  ring  itself  was  constructed  aa  follows  (fig.  .i)  ;—  Carborundum 
ground  fine  in  a  ball  mill  was  mixed  with  2.")  per  cent,  fireclay  and 
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Fig.  1.— Horizontal  Section  of  Fur-sace. 


enough  water  added  to  make  a  thick  mass.  This  mix  was  then 
tamped  into  the  cardboard  mould  shown  in  the  drawing.  The 
inner  form  at  1  and  2  is  made  by  wrapping  the  cardboard  on  wood 
form  2,  and  holding  it  on  the  wood  with  small  tacks  or  glue. 

The  outer  form  at  3  is  also  of  cardboard  held  on  the  wood  base 
projecting  up  inside  the  cardboard  cylinder,  as  shown  by  the  dotted 
line,  and  strengthened  by  the  wood  block  at  the  top.  In  this  way 
the  form  can  be  made  quite  strong  enough,  and,  at  the  same  time, 
is  sufficiently  porous  to  permit  of  the  drying-out  of  the  mixture. 
After  thoroughly  drying  in  a  gas  oven  at  110°  C.  it  is  transferred 
to  a  gas  muffle  and  thoroughly  baked  at  a  temperature  of  1100°  to 
1,000°  C.  The  mould  is,  of  course,  lost,  but  it  is  so  easily  made 
that  it  is  of  little  consequence.  The  ring  so  constructed  is  quite 
strong  enough  for  the  purpose  intended,  and  the  furnace  cover.  &c  , 
may  be  made  in  the  same  way.  Electrical  connections  are  made  as 
shown  in  the  diagram  from  the  five  switches  with  wire  of  about 
.50-ampere  carrying  capacity.  On  closing  switches  !»,  3,  G,  and  12 
we  have  adjacent  electrotles  of  opposite  polarity,  and  a  short  time 


Fig.  2. — Vertical  Section 
OF  Electric  Furnace. 


Fig.  3. — Construction 
OF  Ring. 


will  suffice  to  show  whether  the  ring  is  heating  evenly.  .Should 
this  not  be  the  case,  and  one  quadrant  appears  to  be  too  hot.  this 
can  be  cut  out  by  opening  the  switches  for  that  position.  When 
all  have  become  evenly  heated,  9,  6.  and  12  are  opened  and  3  and  9A 
closed,  by  which  arrangement  it  acts  as  a  two-pole  furnace,  which 
is  the  normal  manner  of  running. 

The  following   figures   give  a  run  with  such  a  furnace  using 
direct-current  at  120  volts  through  variable  rheostats  R  :  — 


Time. 

Amperes. 

Volts. 

Temp.  deg. 

3,       Remarks. 

9.30 

25 

— 

— 

4 -pole 

9.40 

-     40 

— 

SOOT 
700.' 

Changed  poles 

9..^0 

38 

— 

to  regulate 

10.00 

12 

— 

720 

2-pole 

10.10 

36 

— 

900 

2-pole 

10.20 

18 

98 

1.000 

2-pole 

10.40 

23 

98' 

1,200 

2-pole 

11.00 

24 

98 

1,300 

2-pole 

12.00 

22 

97 

1,300 

2-pole 

*  Metalliirgical  and  Chemical.  Engineering. 


The  furnace  was  covered  with  a  carborundum  disk  and  further 
with  asbestos  board,  with  a  small  opening  to  allow  the  introduction 
of  the  thermocouple.  In  another  case  the  furnace  reached  1 ,400"  C. 
in  45  minutes,  using  .iO — 60  amperes  at  from  51  to  53  volts. 
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It  is  necessary  to  have  the  electrodes  fitted  well  to  the  openings 
provided  in  the  body,  and  this  can  be  done  by  wrapping  with  thin 
asbestos  paper  and  hitinsr  with  asbestos  fireclay  cement  from  the 
outside.  Iron  bands  are  necessary  to  clamp  the  body  to  prevent 
cracking:. 


FOREIGN     AND    COLONIAL.  TARIFFS     ON 
ELECTRICAL     GOODS. 


EXPORT  PROHrBinONS  IN  CERTAIN  ALLIED  AND 
NEUTRAL  COUNTRIES.— The  Bmirci  of  Trade  Journal  has 
issued  as  a  Supplemout  (in  two  parts)  coinpl«'te  lists  of  the 
articles  which  are  prohibited  to  be  exported  from  the  United 
Kingdom,  Denmark.  France,  and  Algeria.  Italy,  Japan, 
Netherlands,  Norway,  Portugal,  Russia,  Spain,  and  Sw^eden. 
Copies  of  the  Supplement  may  be  olitained.  price  3d.  each 
part  (post  free  3id.),  from  H.M.  Stationery  Office,  Imperial 
House,  Kingsway,  W.C.  2. 

FR.\NCE.— The  French  Customs  Department  have  recently 
issued  a  number  of  decisions  regarding  the  classification  of 
certain  articles  under  the  French  Customs  Tariff,  among 
which  the  following  are  noted:  — 

Apparatus  and  machines  for  dissolving  or  softening  rubber 
and  gutta-percha— to  be  classed  as  apparatus  not  specially 
mentioned   (number  5'25  sex). 

India-rubber,  not  worked,  mixed  with  indirect  derivatives 
of  coal  tar— to  be  subject  to  duty,  mi.  the  whole  weight,  as 
chemical  products  derived  from  products  of  the  distillation 
of  coal  (number  280). 

Asbestos  substitute  (admixture  of  mineral  materials,  cellu- 
lose fibres,  and  a,sbestos  fibres) — to  be  classed  as  cellulose 
pulp,  mechanical,   dry    (number  168). 

PORTUG.AL.— Some  further  restrictions  on  the  exportation 
of  certain  goods  from  Portugal  have  been  decreed  since  the 
issue  of  the  Board  of  Trade  Supplement  above  referred  to. 
The  new  restrictions  include  asbestos  in  any  form,  and  manu- 
factures thereof;  rubber  wares,  balata,  gutta-])ercha,  and  other 
similar  products  in  any  form;  chromium,  manganese,,  molyb- 
denum, mercury,  nickel,  titanium,  vanadium,  precious  metals, 
and  alloys  thereof,  in  any  condition;  emery,  corundum, 
natural  and  artificial  (alundmn),  carborundum,  and  any  other 
substance  for  similar  use;  ferro-silicon ;  graphite;  electrical 
material  suitable  for  use  in  war,  and  accessories  and  separate 
parts  thereof.  Exportation  of  any  of  these  goods  may  only 
be  effected  under  authority  issued  by  the  Ministry  of  Fifence, 
and  subject  to  the  payment  of  any  existing  surtax  on  the 
goods. 

UNITED  STATES  OP  AMERICA.— According  to  a  Treasury 
Department  Circular  recently  i.ssued,  mail  packages  found 
upon  examination  to.  contain  samples  having  a  dutiable  value 
of  le.ss  than  one  dollar  will  be  admitted  free  of  duty,  and  no 
mail  entry  will  be  required.  [This  modifies  the  announce- 
ment in  the  Review  of  June  29th.] 

ST.  VINCENT. — A  new  .schedule  of  import  duties  has  been 
brought  into  operation  by  Order-in-Council,  and  took  effect 
on  April  1st  last.  An  all-round  increase  in  the  rates  of  duty 
has  been  made,  with  the  expressed  purpose  of  increasing  the 
revenue  of  the  Colony.  Hitherto  the  majority  of  goods  im- 
ported have  paid  a  general  ad  valorem  rate  of  10  per  cent,  for 
British  goods  and  12J  per  cent,  for  foreign.  The  new  rates 
are  131  per  cent,  and  Hi  per  cent,  respectively.  The 
specific  rates  of  duty,  which  are  comparatively  few  in  num- 
ber, have  been  increased  in  the  same  projiortion.  Electrical 
machinery  not  on  the  free  li.st  accordingly  will  pay  13|  per 
cent,  ad  val.  under  the  Briti.sh  Preferential  Tariff,  and  17; 
per  cent,  ad  val.  under  the  General  Tariff.  [Note. — The  free 
list  includes  telegraphic,  telephonic,  and  electiical,  apparatus 
and  appliances  of  all  kinds  for  corniriuiiicatiiin  or  illumina- 
tion ;  also  certain  other  cla.s.ses  of  electrical  machinery  and 
appliances  when  not  imported  for  .sale.] 
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lO.tao.     ■•  fondcnscis     lor    iurilion    iiugncto^."       M-L.     .M  u.Ntto     Sinuicaie 
\N()    K.    .\.    Watson.      Julv    24th.  .^m 

lO.liia.     "  ConUict      Sppar^itus      lor      iii;igneto-ilrclric      machines."        T.      H.    •» 
(*i.kathi-;ko   &   K.  .SroUK.      Julv    24th.  ■ 

1U.IB2.    "  \-ray   tube   stand  and   table."     E.  E.  Greville.     July  24lh. 
111.11(14.     "  Eleilrical     appliancis     lor    igniting     combustible     gases."        -S.    J. 
HtNNiin.     July    25th. 

10.KI4,     "  Electrical  drilling  /apparatus."     H.  ScllOLEV  &   F.    N.    WooDROOl^E. 
Julv  2.'ith. 

111.71)1.     "  Electrical     heating     appar.Tlus     tor    aircrall."      E.    N.    .ShfUMAKER. 
Iiih   ir.ih. 

Ill, run.     "  Multiple-tvpe    luses."     E.    .S.   Conradi.     July   2.5th. 
Ill, run    and    10,710.     "  Prismatic    glassware    lor    illuminating."      lloi.niMlANi:^__ 
l.iix    (llolophane    Glass  Co.,   U.S..^.).      July  25th. 

10,7,37.     "  Ins^ulaling      composition      for       magneto       distributors."         T.      .S. 
(■|1i\i:ks   &    C.    MARtKU.      July  2Gth. 

lll,74H.     "  Wireless     signalling    s\stems."        BRiilstl    Tiiomson-Hocston     Co. 
iGen.-ral    Electric    Co.,    U.S..\.).     July  2eih. 

I0,7*t5.     "  Glassware  for  illuminating-."     Hoi.oi'iiane,    I.rtJ.    (Holophane   Ghiss 
Co.,    l!.S..\.).      Julv   26th. 

10,7Wi    and    10,7(17.      "  Prismatic    glassware    lor    illuminating."       lloi.oril.AKll! 
I.TD.    (Holophane    Glass  Co.,   U.S..\.).      July  2eth. 

10,7(i9.    "  Means   lor  destroying  subm.Trines."     Gener,\l    Electric  Co.    July 
20th. 

10,772      "  Ignition   current    generators."      L.    J.    i.E    PoNTOls.      July   2(ith. 
10,773.     "  Method    of    removing    and    replacing    storage    battery    connectors." 
II.  S.  Rowi.ER  &   F.    Fremmer.     Julv  2(iih. 

10,77S.     "  Electricallv-heated     radiators."     .\.    F.    Berhv.      July    3(!th. 
10.770.     "  Electric    boat  radiators."     .\.    F.   Beruv.     July   26th. 
10,7K5.     "  Methods    of    forming    and   treating  electric  coils."     J.    \V.    Hoblkv. 
Tulv  27lh.     . 

10,704.     "  Magnetising     coils."       .AiTOMATtc    Telei'iione    Mancf.vcturinc.    Co. 
AND  P.   N.   Rosebv.     July  27th. 

10,813.     "  Magnetic    drive     for    petrol    pumps    lor    aeroplanes."      P.    Delvks- 
BRoia-.trroN.     July   27th. 

10,817.     "  (Operating     electric  ^switches     from    a    distance."      .\.    H.    Franks 
AND    Telkpiios    DOMESTIC    &   STREET    Llc.ilTlNG    Co.     July   27th. 

10,822.     "  Electrical    induction    apparatus."      British   ThSmson-Houston   Co. 
(General    Electric  Co.,    U.S.A.).      July'  27lh. 

10,830.  ^'  lUilisation     of     high-frequency      oscillations      in     wireless     inst.-illn- 
tions."      D.    \V.   Brown,    July    27th. 

10,832,     "Telephone     transmitters."       J.     Birrell,     \\'.     Birkei.i.    &     R,     .\. 
Cavenaih.ii.      Julv   27th. 

10,843.     "  Electric    batteries,"      Svndicaat   Graamans    Patents.      July   27th. 
10,859,     "Tramway   svstems  and   transporting    goods    thereon."      P.    Kenvon. 
Julv  28lh. 

10.88.!,     "  .Sparking    plugs."      T.    J.    SrlDV.      July    28th. 

l0.8H,"t.     "  Electric  starters  for   internal-combustion  engim-^,"     ,\.   11.    Minr.iiLY 
,^  C.  .\.    Vandervei.l  &  Co.     July   28th. 

10,889.     "  Insulating    or    covering   materials."     J.   C.    Cbets.     Julv   S8lh. 
10,896.     "  Electric   switches."     C.    P.    Dkescher.      July    28th. 


NEW   PATENTS   APPLIED   FOR,    1917. 

(NOT    YET   Pnni-ISHED.) 
Compiled    expresslv    lor    this   journal    bv     Messrs.    \V.     P.    Tiiovtrsos    &    Co.. 
Electrical    P.ilent     .\genl.s,     28.'".,    High     Holborn,    London.    W.C,     and    .il 
Liverpool   and    Bradford. 

10..'>3o.  "  .■\pparalu.s  Inr  electroplating  articles  having  holes."  G.  L.  A. 
R.    n.   Coi.iN   AND  Platt   Bros.  &    Co.     July   23rd. 

10,.'>7.1.  "  Circuit  interrupting  devices."  British  Westischocsb  Electric 
A>iD  Masi  rACTcmsn  Co.  (VS'esiinghousc  Electric  &  Manuf.aciuring  Co.,  U,S.A.). 
Julv    23rd. 

10,.i83.  "  Dvnoino-ilectric  machines."  » S.  F.  B,\RCl.AV  &  VlCKERs.  Ltp. 
Julv  23rd. 

li)..">«7.    "  Eleclro-lheraprulic  appariilus."     M.    Vbrnon-Ward.      July   23ril. 

KL.'iSH.  "Contact  makers  and  interrupters  for  ignition  systems."  W.  J. 
\1ei.i  ERMi-J.vcKSON    fPhilips-Brinton    Co.).      July    23rd. 

in.fiOfi.     "  Combined   electric    motor   and  generator."     H.    Peakse.     July  24th. 

10,612.  "  Electric  connecting  clip."  S.  Gboroe  &  T.  J.  Hutchinson. 
July  24th. 

10,61.^.  "  M--ignelo-eIeclric  machines  for  ignition  in  tnlernal-combustion 
■  ngin<-»,"    M.  .s.  GoKSVR  &  C.  C.  PucKnTE.    July  24ih. 

10.616.  "Electric  starters  for  combuslion  engines."  D.  C.  S.  Svndemvv 
Julv  24th.  _ 


PUBLISHED   SPECIFICATIONS. 


The    nuntbeis    in    p.irentheses    are    those    undeir   which    the   specifications    will 
be    printed    and    abridged,    and    all    subsequent    proceedings    will    be   taken. 

*  19X6. 

2,696.     Lavii'  Globes  ok   Shades.     T,   MasuJa,     .\ugusl  23rd,  1916.     (107,602.1 
6  407.     Eli:ctric    Enune   Starter  anu    Electricity   Generating    Systems.     C. 
F.    Kettering  &   \V.   A.   Chryst.      October   11th,   1915.     (101,784.) 

9,246.     Measuring   Instrl'ments,  Relays,   and  the  like.     Marconi's  Wireless 
Telegraph  Co.  &   H.   A.    Ewen.     June   30th,    1916.     (107,622.) 

9,298.     PKOfEJ.LiNG    Devices.      B,    .Schmelzer.      July    3rd,    1916.      (107,627.) 
9,370.     Electric  Lamp  and   the  Like  Gcar6s.     St.    Helens  Cable   &    Ruble  i 
Co.    &    J.    C.   White.     July    4th,   1916.      (107,633.) 

9,539.     Measuring  the  Kreocencv  of    Electric  Currents.     Marconi's   \\"ii  - - 
less  Telegraph    Co.    &    I.   Shoenberg.      July    filh,    1916.      (107,647.) 

9,541.     Electric    Rotary    Converters.      British    Westinghouse    Electric    .n 
Manufacturing    Co.      (July   6th,   1915.      (100,847.) 

9.749.     Sl'ARK    Plugs.      O.    Baysdorfer    &    G.    Baysdorfer.      July    lllh,     1916. 
(107.6.53.) 

9,776.     Electrical    Heatinc.     .Apparatus.      .\.    M.    J.-me.      Julv     llih,    1916. 
(107,655.)  ,  .  ■  I 

»;825.     Electric   Accumulator    Containers.      B.   M,.    Drake    &   D,P,    Battery     . 
Co.     Julv    12th,    1916.      (107,6,56.) 

9,926.     Electric  Pocket  Lamps.     M.  Sieinman   lE.   Pieardl.     Julv   14tb.   l!ili. 
(107,658.) 

10,038.     Pt)RTABLE   Dust   Su^TION    .\ppar.vtus.     R.    Haddan    (Elektromekanisk.i 
,\kliebolagel),     July   17th,   1916.      (100,954) 

10,072.     Electric  Fuses  or  Ci-t-outs.    L.  Newitt.    July  18th,  1916.  (107,664.)     i 
10,535.     Electric   Resistances    for    Compensating    and    the    like    purposes. 
J.     E.    Pollak    (Soc.    Anon,    des    Etablisscments    L.    Bleriol),      Julv    26th,    1916.     ; 
(107,675.) 

10,720.    Combined    Starter    and    Lighting    Dynamos.      .A.    H.    Midgley    and     ■ 
\amlervell    &    Co.     June  -iSth.    1916.      (107,680.)  ■ 

11,0.55.     Electric  0.scillating  or  Wireless  Systems  and   .\ppar.vtus.      Indo- 
Kuropean   Telegraph  Co.  &    A.    H.    Morse.     August   ^h,    1916.      (107,682.) 

13,6.59.    Controllers  for    Electric    Motors    and    like  .\pparatus.     Q.   Elli- 
son.     September   26th,    1916.      (.Addition    to   12.882/13.)      1107.699.) 

14,703.     Holders  and   Sui  ports  for    Incandescent   Electric  Lamps.     H.    C. 
(irdiell.     October  lOlh,    191(i.      (107,705.) 

17.6(13.     Detection   of    Earth   C'onnections    in    Electric   C.vbi.es.     G.    Gi;.  ^, 
D.eember   9lh,   1915.      (102,621.) 

17.936.     IvNRRGY   Meters  for   .Alternating   Electric  Currents,     Fabrique    I.  - 
l.ongines    Francillon  &    Co.      April    22nd,    1916.      (106,4()5.) 

XSIT.  I 

.579.     Door    Operatinc;    Apparvtus.      \V.    ,\I,  Hummel,  ^anuarv    Ulh,    1917.    ) 

1107.731.)  i 

3,9.58.    Magneto-electric    GENEK.ATOits.      G.  I".    Cooke.      M.irth    lOih,    1917.   ] 

1107,741.)  I 

5,7.53.     Ignition    .Arrang.ements   for    Intern  vl-combusvion    Engines.     C.    F.    i 

Kelliring    &    \V.    .A.    Chrvst.      October    lllh.  1915.      (Divided     applk-ilion    on    ' 

li, 1117. 16  I       11115.922.1  N. 


United  States  Training  Camp  Equipment.— The  elec- 
trical rcfiiiiremcntfi of  the  Id  grreat  camjis  that  are  bein^r  established 
for  the  training-  of  the  new  U.S.  Army  ,are  outlined  in  the  Klec- 
Irii-iil  W'orlJ.  The  principal  items  include  I'd.silO.iKHi  ft. 
(ll.:f.S!l.K.'>3  m.)  of  in.sulnted  wire.  2(iil.(l(Mi  ft.  (7!I.'24S  m.)  of  lamp 
cord.  12.">. (1(1(1  key  sockets  ami  shades.  1.50.0(10  cleat  recejitacles, 
:!.  17.').00ll  pairs  of  porcelain  cleats,  I ',  million  porcelain  tubes,  seven 
million  screws,  \.sm  lb.  (-2.177  kjr.)  of  solder,  and  other  materiala 
in  proportion. 

After  the  war.  perhaps,  we  shall  be  able  to  (five  some  particulars 
of  the  electrical  work  done  in  our  own  camps,  which  must  have 
been  on  a  colossal  scale. 
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ELECTRICAL    INTERCONNECTION    IN 
LANCASHIRE     AND     CHESHIRE. 

TuK  second  rupoi't  of  the  Coiiiiiiitlec  Uw  tin.'  liiLLTccuuiLvtitm 
of  thf  Lancashire  and  Cheshire  Electricity  Sui)ply  .Systems, 
wliich  we  reproduce  elsewhere  in  this  issue,  will  l)e  studied 
witii  great  interest  by  electricity  suppliers  throughout  the 
country.  The  Couiniittee  presented  an  interim  report  in 
Sei)teml)er,  lOlt;,  wliich  formed  the  basis  of  the  Mini'hester 
Confereni'C  in  March  last  :  one  result  of  this  was  a  seuii- 
otlicial  inx'itation  to  the  Committee  to  work  out  the  essential 
details  of  a  scheme,  which  are  embodied  in  the  leport  just 
issued.  The  important  feature  of  this  report,  to  our  mind, 
is  that  it  presents  coni'rete  proposals  to  the  electricity 
su[)pliers  of  the  country — instead  of  the  intangible  nel)ulosity 
which  has  so  far  enslu'ouded  ctH'-iul  deliberatinns  on  the 
matter. 

It  would  be  premature  to  suggest  that  the  reconunenda- 
tions  set  forth — thongli  they  are  made  by  authorities  whose 
intimate  knowledge  of  the  inner  working  of  both  municipal 
and  private  electricity  supply  undertakings  is  beyond  (|uestiou 
— will  result  in  unalloyed  harmony  amongst  the  many 
authorities  with  conflicting  interests  in  the  area  concerned^ 
To  .achieve  such  a  result  at  all  is  an  impossibility  in 
an  average  community  :  but  despite  the  ditKculties  which 
one  may  discern  lurking  in  the  background,  there  is 
sufficient  in  the  second  report  of  the  Conmiittee  to  form  a 
working  basis  for  a  jiractical  scheme  of  electricity  supply 
on  a  scale  which  accords  with  modern  ideas — one  which 
provides  for  the  evolution  of  clectricji.ty  supply  along  well- 
recognised  lines,  with  the  least  possible  disturliance  to 
financial  and  local  interests. 

The  report,  which  should  be  studied  in  detail,  is  in  two 
sections,  the  first  portion  dealing  with  the  constitution  and 
powers  of  a  proposed  Joint  Board,  representative  of  both 
local  authority  and  company  interests,  and  its  powers— 
which  practically  amount  to  the  general  control  of  the 
operation  of  the  generating  stations  in  the  area,  the  formu- 
lation of  tariffs  for  bulk,  stand-by,  and  reciprocal  supplies, 
the  allocation  of  financial  charges  incurred  hi  giving  such 
supplies,  and  the  making  of  the  necessary  agree- 
ments between  the  various  authorities.  The  Board 
would  also  act  in  an  advisory  capacity,  and  to  facilitate 
its  work  it  would  be  divided  into  four  District  Boards 
representing  groups  of  undertakings,  and  these  would 
elect  a  central  executive,  both  the  boards  and  the  executive 
having  various  powers  delegated  to  them.  It  is  not  pro- 
posed to  invest  the  Board  with  any  powers  to  raise  capital, 
the  present  arrangement  being  regarded  as  sufficient  "  under 
existing  conditions  "  and  in  view  of  the  jiroposed  allncation 
of  expenditure  between  participating  authorities. 

Amongst  other  matters  which  we  can  only  briefly  men- 
tion are  compulsory  powers  for  way  leaves,  and  public 
road  crossings  -.  also  powers  to  reimliurse  authorities  who  mar 
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lie  adversely  affected  financially  through  co-ordination.  The 
Committee  records  its  opinion  that  no  direct  profits  should 
be  made  on  the  class  of  supply  dealt  with  in  the  report, 
except  under  special  (and  (jaite  obvious)  conditions  ;  it 
further  advocates  the  exemption  from  local  taxation  of 
interconnecting;  mains  and  plant,  except  where  used  for 
distribution  purposes. 

This  section  of  the  report  deals  with  matters  arising  from 
the  interconnection  of  supply  undertakings,  but  the  Com- 
mittee recognises  that  this  is  but  a  first  step,  and  that  at 
the  present  rate  of  increase  in  the  maximum  load  of  the 
area  dealt  with,  i.p.,  32,000  K\v.  per  annum,  the  question  of 
generating  capacity  must  be  considered,  although  not  strictly 
within  the  terms  of  its  reference.  It  therefore  recommends 
in  a  supplementary  section  of  the  rejjort  that  the  Joint 
Board  should  have  powers  to  erect  new  power  stations  and 
to  acquire  existing  ones,  considering  it  advantageous  that 
the  financial  and  controlling  powers  in  the  area  should  be 
centred  under  one  owning  and  operating  authority.  In 
the  case  of  companies  it  is  suggested  that  this  would 
probably  involve  purchase  of  their  entire  undertakings, 
though  it  should  be  noted  that  the  Committee  feels  that 
the  rights  of  statutory  undertakings  should  be  maintained 
as  regards  the  distribution  and  sale  of  energy. 

The  Committee  •  voices  its  agreement  with  the  recom- 
mendation tendered  to  the  Board  of  Trade  Electrical  Trades 
Committee  advocating  the  appointment  of  a  new  tribunal 
consisting  of  a  limited  number  of  Electricity  Commissioners, 
but  suggests  that  the  latter  should  be  the  central  authority 
on  technical  matters,  besides  possessing  all  other  powers 
now  exercised  by  Government  departments,  or  which  may 
be  conferred  on  them.  The  portion  of  the  report  dealing 
with  the  acquisition,  &c.,  of  generating  stations  has  not 
been  subscribed  to  by  the  three  company  representatives 
on  the  Committee,  for  obvious  reasons  ;  one  municipal 
representative  also  disagrees  with  the  further  powers  pro- 
posed for  the  Joint  Board. 

We  have  necessarily  dealt  somewhat  cursorily  with  the 
report,  which  demands  more  leisure  than  we  possess  at  the 
moment.  To  us  it  ref)resents,  on  the  whole,  a  carefully 
studied  working  scheme,  drawn  up  with  a  view  to  further- 
ing the  national  interests  in  cheap  electricity  supply,  in  the 
best  of  all  possible  ways,  i.e.,  by  the  mutua.1  co-operation  of 
existing  supply  authorities  under  expert  guidance. 


The  L.C.C. 
Tramways. 


The  question  why  the  London  electric 
tramway  systjin,  pi'oviding  transportation 
for  a  population  numbering  some  ih 
millions,  is  barely  able  financially  to  keep  its  head  above 
water,  whilst  the  tramways  of  other  great  t-ities  with  less 
than  a  quarter  of  that  population,  such  as  Glasgow, 
Mancliester,  and  Liveipool,  not  only  cover  all  their 
expenses,  including  large  allocations  to  the  redemption  of 
debt  and  the  building-up  of  large  reserves,  but  also 
contribute  very  substantial  sums  to  the  reduction  of  the 
rates,  presents  a  serious  problem  for  the  considpration  of 
the  residents  in  the  County  Council's  area  of  administration. 
It  is  a  matter  of  considerable  complexity,  and  no  single 
cause  can  be  assigned,  for  the  disa]>pointing  results  that 
are  annually  made  public.  It  must  be  admitted  that  the 
conditions  obtaining  in  the  Metropolis  pi'csent  wide  diver- 
gences from  those  existing  in  any  other  British  city,  and 
consequently  it  is  hardly  possible  to  institute  comparisons 
on  an  equitable  basis  ;  liut  even  if  the  case  of  London  be 
considered  without  regard  to  what  can  ])e  done  elsewhere,  it 
is  difficult  to  believe  that  the  results  so  far  ac'hieved  are  the 
best  attainable. 

Perhaps  the  greatest  misfortune  that  tlie  system  has 
suffered  has  been  the  fact  that  from  the  beginning  it  was 
the  victim  of  political  manojuvring  and  tiie  sport  of  rival 
parties,  not  only  in  the  Council,  but  also  in  the  State. 
By  the  adoption  of  the,  undergroimd  conduit  system,  the 
consequences  of  which  |>olii'y  were  foretold  in  our  pages, 
the  undertaking  was  saddled  with  a  tremendous  financial 
burden  from  the  start  ;  as  Mr.  A.  J.  Lawson  rerniuds 
UB  elsewhere  in  this  issue,  the  Glasgow  tramway  system 
cost  less  than  half  as  much  per  mile  a.s  the  London 
tramways,  although  in  later  years  tiie  trolley  system  has 
been   adopted   for   a  large   proportion   of  the  latter.     Xhis 


initial  error  can  never  be  wholly  retrieved.  The  tramways, 
also  were  debited  with  heavy  charges  for  road  widening  and^ 
other  improvements,  the  benefits  of  which,  however,  have 
enured  very  largely  to  other  interests.  Again,  though  this- 
circumstance  is  not  restricted  to  London,  the  cost  of  main- 
taining the  paving  between  and  alongside  of  the  tracks  is  a 
heavy  item,  which  in  fairness  ought  not  to'  fall  upon  the 
tramways  alone — particularly  in  view  of  the  competition 
set  up  by  motor-'liuses,  which  wear  out  the  roadway  more 
rapidly  than  any  other  agency,  and  yet  contribute  prac- 
tically nothing  to  the  cost  of  their  maintenance.  Another 
excessively  costly  burden  is  the  provision  of  transportation 
at  rates  far  below  cost  price,  known  as  "  workman's  fares," 
but  in  actual  fact  at  the  service  of  all  persons  travellins; 
between  certain  hours  of  the  morning.  These  fares  were 
granted  in  pre-war  days,  and  were  undoubtedly  reduced  to 
their  present  absurdly  low  level  for  political  purposes  : 
whether  the  desired  end  was  achieved  or  not  we  do  nut 
know,  but  it4s  certain  that  the  loss  on  this  ckiss  of  fares 
is  in  reality  simply  a  sul)sidy  paid  to  the  London  jmployers, 
who  would  otherwise  have  had  to  pay  higher  wages  to  theii' 
workpeople. 

Even  at  that,  it  is  grossly  unfair,  as  Mr.  Lawson  points  out, 
for  only  those  employes  who  go  to  work  early  in  the  morniiii^ 
can  travel  at  the  cheap  rates.  The  absurdity  of  the  posi- 
tion is  well  brought  out  if  one  contrasts  it  with  tin 
well-known  "  restricted-hour  "  tariff  in  electricity  supply. 
In  the  former  case,  the  charges  are  reduced  to  a  nominal 
value  during  the  morning  peak  load,  and  are  maintained  at 
a  far  higher  value  during  the  slack  hours  :  in  the  lattei 
case,  those  who  use  the  supply  during  the  peak-load  hours 
(juite  properly  have  to  pay  correspondingly  higher  rates, 
and  it  is  the  users  in  the  slack  hours  who  are  encouraged 
with  cheap  rates.  Surely  the  present  management  of  tiie 
L.C.C.  tramways — on  the  commercial  side — is  the  very 
antithesis  of  scientific  method ;  it  is  also  unjust,  aiuL 
worst  of  all,  unsuccessful.  The  system  is  also  burdened 
with  excessive  capital  outlay,  and  oppressed  by  unfair  com- 
petition :  the  former  cannot  be  remedied,  but  at  least  the 
L.C.C.  should  secure  some  control  over  the  competini; 
omnibuses,-  such  as  is  already  vested  in  provincial 
municipalities. 

It  may  be  argued  that  the  tramways  are  not  intended  t<> 
make  profits,  or  even  to  pay  their  way — that  their  purpose 
is  to  carry  the  people  at  the  lowest  possible  rates,  the 
resulting  benefits  to  the  county  more  than  outweighing  the 
cost  of  meeting  the  deficit.  This  is  quite  a  comprehensible,  if 
somewhat  Socialistic,  point  of  view,  and  there  is  much  tn 
be  said  in  its  favour — but  if  this  be  the  intention  of  the 
Council,  it  ought  to  be  openly  avowed,  and  avowed 
beforehand.  It  is  easy,  when  one  has  made  a  loss, 
to  say  one  never  meant  to  make  a  jirofit,  but  it  is 
not  convincing  :  and  we  do  not  recollect  any  occasion  on 
which  such  a  policy  was  advocated  by  the  Council. 

Now,  if  ever,  is  the  time  to  reform  the  faulty  system  ol 
assessing  fares,  when  employment  is  uni\ersal  and  well 
paid  ;  we  do  not  suggest  that  extra  charges  should  be  made 
during  peak-load  hours,  but  at  least  the  absurd  anomalies 
of  the  existing  system  should  be  removed,  and  the  iindei'- 
taking  placed  upon  a  sound  financial  basis.  We  belie\c 
that  it  can  lie  done  by  relieving  tlic  tramways  of  unfaii- 
charges,  subjecting  conqietitive  users  of  the  roads  to  a  lair 
nicirsure  of  taxation,  and  taking  steps  tn  ensure  that  ii" 
passenger  shall  ever  be  carried  below  cost  price. 

At  the  same  time  improvements  should  be  made  in  • 
the  service  by  equalising  the  intervals  between  cars,  ami 
instructing  the  drivers  and  conductors  to  look  out  ("v 
intending  passengers.  It  is  the  rule,  rather  than  tie 
exception,  on  some  routes  to  see  three  or  four  cars  jiass 
in  a  bunch,  an  interval  of  five  minutes  or  more  elapsioL; 
before  the  next  bunch  comes  along,  during  wliich  jierind 
the  omnibuses  have  things  all  their  own  way.  ('ars  canin'i 
be  prevented  from  i)unching  when  ajiproaching  busy 
jun(;tions  and  crossings,  or  in  dense  trallic,  but  when  ili' 
road  is  clear  a  driver  should  not  be  permitted  to  ap])ro;i(  li 
within,  say,  800  yards  of  the  preceding  car.  As  for  keepiuL' 
a  look-out  and  trying  to  pick  up  all  the  traffic  that  can  be 
handled— apparently  this  is  not  regarded  as  good  form. 
.\t  any  rat*.',  it  is  not  done.  In  this  respect  the  L.C.C. 
staff  have  much  to  learn  from  the.motor-'bus  conductors. 
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To  fope  with  the  rapidly  iiicR'asin;^  (k'liiand  for  electrical 
I'liergy  in  tlie  Ilalifa.x  area,  tlic  Corporation  recently  installed 
.1  new  turljo-generator  set  of  (!,00t)  k\v.,  a  description  of 
wliich  is  ijivcn  below. 

Oriirinally  the  system  was  three-wire  n.c,  but  six  years 
ago  it  was  decided  to  adopt  for  power  supply  a  three-])liasc 
system  at  M  cycles.  (l.COO  \olts,  and  to  install  a  I.oOO-kw. 


Fig.    I.   'BT.II.    (!,Ollll-KW.    TLIBIiO-AI,TERN.\.ToR    .\1'    HaLITAX. 

turbo-generat<n',  the  British-Thomson  Houston  Co.  beinjr 
given  the  contract  for  this,  together  with  the  necessary 
switchgear,  while  the  Worthington  Pump  Co.  received  the 
contract  for  the  surface  condensing  jilant.  At  the  same 
time,  it  was  decided  to  install  two  750-kw.  rotary  converters 
in  order  to  convert  the  alternating  current  to  direct  current 
for  supplying  the  ordinary  i).C.  net- 
work for  lighting  and  power  purposes. 
and  the  overhead  lines  for  traction. 
The  contracts  for  these  rotary  con- 
verter's were  also  given  to  the  British 
Thomson- Houston  Co.  The  demand 
increased  very  rapidly,  and  a  further 
turbo-generator  with  a  capacity  of 
3,500  KW.,  together  with  surface  con- 
densing plant,  was  installed  at  the  end 
of  the  year  1913,  this  plant  being  also 
divided  between  the  British  Thomson- 
Houston  Co.  and  the  Worthington 
Pump  Co.,  while  another  1,000-k\v. 
rotary  converter,  made  by  the  British 
Thomson-Houston  Co.,  was  installed 
just  as  the  war  commenced  in  11)1 4. 
Owing  to  the  rapid  increase  in  demand 
for  power  purjioses  due  to  the  war,  this 
jilant  soon  became  loaded  up,  and  it 
was  therefore  decided  to  install  the 
(■i,000-K\v.  turbo-generator  referred  to 
above.  This  plant  was  officially  started 
up  by  Ladv   Rhondda  on   July    I'.lth. 

In   the  meantime   the   <lemand    has 
Iteen  such  that  the  existing  1,.500-kw. 
and    3,500-KW.  turbo -generators  have 
been  running  practically  on  full  load 
for  over  18  months  without  any  spare, 
and  it  speaks  well  for  the  reliability  of  turbo-plant  that 
only  one  small  breakdown  occurred  during  the   whole  of 
that  time,  this  being  due  to  a  \-ery  slight  mishap  on  the 
governor  gear  of  the  small  auxiliary  turbine  driving   the 
condensing  plant  of  the  3,500-kw.  set :  a  repair  was  e^cted 
within  three  hours  of  the  mishap  occurring. 

During  the  time  when  the  above  extensions  were  being 
made  to  the  generating  plant,  substantial  additions  were 
made  to  the  steam-raising  plant  in  the  shape  of  four 
Babcock  &  Wilcox  water-tube  boilers,  two  of  which  were 
capable  of  generating  21,000  lb.  of  steam  per  hour,  one 


30, (•(»(»  lb.  per  hour,  and  the  remaining  boiler  27,000  lb. 
])er  hour.  The  tirst  two  are  fitted  with  chain-grate  stokers 
of  Messrs.  Babcock  <fc  Wilco.x's  make,  while  the  others  are 
fitted  with  the  underfeed  type  of  stoker,  iw  made  by  the 
Underfeed  Stoker  Co.,  the  foived  draught  for  these  lieing 
provided  by  fans  made  by  Messrs.  Musgrave  ^:  Co.,  of 
Belfivst.  At  the  present  time  the  bdiler-liouse  plant  is 
barely  sutficient  to  cope  with  the  di^niaiid,  but  another  water- 
tube  bdiler,  to  evaporate  30,000  It),  of  steam  per 
hour,  is  being  supplied  i)y  Messrs.  15abcocl<  A  Wili'ox. 
together  with  (iivcn  econoniisers  and  an  induced-draugla 
fan  by  Messrs.  -.Musgrave  A:  Co.  This  plant  should 
have  been  ready  for  delivery  before  the  winter  load 
comes  on,  but  it  is  doubtful  whether  the  delivery  date 
promised  will  be  kept,  owing  to  the  difficulty  in  obtaining 
steel  plates. 

The  recent  progress  nf  the  undertaking  may  be  gauged 
by  the  fact  that  whereas  the  annual  output  (sold)  uj)  to  the 
end  of  March,  IHII,  had  not  exceeded  (1  million  units, 
in  litis  it  was  7i  millions,  in  1!)1.0  11  millions,  and  in 
l'.)l()-17  1(),70;),101  units:  the  maximum  demand  rose 
during  the  period  referred  to  from  2,;)()0  KW.  to  \'<,7>>i  kw. 
in  li)ll)-17.  Since  181)11  the  revenue  account  has  shown  a 
surplus  every  year,  and  the  history  of  the  undertaking  has 
been  a  record  of  continual  upward  progress. 

By  the  ('ourtesy  of  the  borough  electrical  engineer,  Mr. 
W.  M.  Rogerson,  M.I.E.E.,  who  has  been  responsible  for 
the  design  and  supervteion  of  the  whole  of  the  extensions, 
we  are  enabled  to  reproduce  photographs  of  the  new  plant. 
The  turbine  is  of  the  well-knowti  Curtis  horizontal  impuLse 
type  as  manufactured  by  the  British  Thomson-Houston  Co.. 
Ltd.,  of  Rugby,  being  similar  to  the  3,r)00-K\v.  set  which 
was  installed  some  three  and  a-half  years  ago.  except  that 
it  is  of  the  1 1-stage  tj'pe,  ruiming  at  a  speed  of  1,500  r.p.m., 
with  a  steam  pressure  of  l.">o  lb.  per  s'|.  in.  and  superheat  of 
.'.OO'  F. 


Fig.  2. — B.T.H.  Tlrbo-alteknatok,  Steam  Eni>. 

Tlie  alternator  is  of  the  re\olviug-field  type,  connected 
direct  by  a  flexible  coupling  to  the  shaft  of  the  turbine. 
The  machine  is  designed  so  as  to  require  no  external 
ventilating  fans  :  air  is  drawn  through  a  special  air  duct 
at  the  bottom  of  the  machine,  passing  through  filtere  before 
entering  the  aii'  duct,  and  is  expelled  into  the  engine  rooni^ 
through  an  opening  in  the  top  of  the  machine. 

The   exciter   is  driven   direct   by    means   of    a    flexible 
coupling  from  the  alternator  shaft. 

The  normal  full  load  of  the  set  is  0,000  KW.  at  100  per 
cent,  {.lower  factor  and  7, .500  k.v.a.  at  80  per  cent,  power 
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factor,  and  the  alternator  is  capable  of  25  per  cent,  over- 
load output  for  a  period  of  two  hours  at  80  ]ier  cent,  power 
factor.  The  \'oltage  is  controlled  liy  a  Tirrill  regulator 
-fi.xed  on  the  switchboard.     The  guaranteed  steam  consump- 
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Fig.  3. — WiTTON"   Rotary  Converters  and  SwircHBOARDS 

AT   HiPPERHOLME   SOB-STATION. 


tion  per  Kw.-hour  at  100  per  cent- 
power  factor  and  with  a  2X-in.  vacuum 
is  as  follows:—]}  full  load,  14-0  lb. 
per  KW.-hour  ;  full  load,  l-i'l  lb.  per 
KW.-hour  ;  \  full  load,  14'4  lb.  -per 
KW.-hour  ;  \  full  load,  l.')-3  lb.  per 
KW.-hour.  The  above  figures  are 
guaranteed  with  a  2i  per  cent,  margin. 

The  condensing  plant  was  supplied 
iby  the  Worthington  Pump  Co.,  Ltd., 
and  consists  of  a  circular  surface  con- 
denser with  a  cooling  surface  of 
1(1,500  sq.  ft.  The  circulating  pump 
isof  the  Ui-in.twinhigh-speed  D3'pedeal- 
ing  with  12,500  gallons  of  .water  per 
minute  against  a  total  head  of  42  ft., 
Sifting  the  water  to  the  toji  of  the 
•existing  cooling  towers. 

The  air  pump  is  of  a  somewhat  novel 
type,  consisting  of  a  10-in.  rotary  air 
pump  and  an  x-in.  low-lift  ojierating 
pump.  These  pumps  take  water  from 
a  tank  and  discharge  it  through  a  re- 
gulating  valve    into  the   nozzle   of  an 


of  approximately  rectangular  cross  section,  leaving  sufficient 
spsxt-e  between  each  other  for  the  entry  of  air  and  vapours 
removed  from  the  condenser  ;  at  the  same  time,  the  wheel 
imparts  to  the  jets  a  rapidly  revolving  motion,  as  a  result 
of  which  the  water  jets  rusli  through  the  ejector  cone  and 
diffuser  in  the  form  of  a  helix  with  a  pitch  and  velocity 
diminishing  as  the  compression  of  air  and  vapours 
I)roceeds. 

The  air  and  vapours  from  the  condenser  entering  round 
the  rotary  transforming  wheel  are  caught  and  enclosed  by 
the  issuing  wiater  jets,  and  compressed  on  the  way  down  to 
the  diffuser  discharge.  The  water  discharged  by  the  ejector 
into  the  tank  gives  up  the  air  entrained,  and  is  circulated 
over  again  by  the  centrifugal  pump,  and  in  order  to  prevent 
an  undesirable  rise  in  temperature  in  the  operating  water 
by  the  process,  cold  water  is  constantly  su|iplied  to  the  tank. 
Tiie  results  of  this  apparatus  have  been  highly  satisfactory  ; 
it  is  extremely  simple,  and  can  run  practically  without 
attention.  The  vacuum  obtained  is  excellent,  and  the  power 
rc(|uired  moderate.  It  has  the  advantage  that  if  air  leaks 
open  up  in  the  system,  causing  the  vacuum  to  drop,  it  will 
accommodate  itself  to  such  condition,  and  maintain  the 
liest  possible  vacuum,  and  if  the  cause  of  the  leak  is  removed, 
will  pull  the  vacuum  to  the  original  height. 

Jf  the  transforming  wheel  stopped  or  was  taken  out 
altogether  the  efficiency  and  vacuum  would  be  reduced,  but 
the  machine  would  continue  its  work  just  the  same. 

For  extracting  the  condensed  steam  from  the  comlenser 


*Fll).    4. — WiTTON    MlSTAKK-PROOK   rBONCLAD   SWITCIIHOARI) 
AT    IIll"l'i:ltllOr,.MK. 

vjector.     When  leaving  tl:e  nozzle  tiie  water  pa.sses  through  a 
wheel,  by  which  the  jet  is  divided  up  into  a  number  of  jets 


Fig.  5. — Hebden  Briuge  Sub-station. 

and  delivering  it  into  the  hot  well  on  the  engine-room  floor 
level,  a  5-in.  two-stage  centrifugal  hot-well  pump  is 
provided. 

All  the  above  pumps  are  arranged  on  one  convenient  lied- 
plate,  and  are  driven  by  a  horizontal  single-stage  Curtis 
turbine,  rated  at  275  B.H.P.,  the  exhaust  steam  from  wliii^h 
is  taken  direct  to  the  condenser. 

The  cost  of  the  whole  plant,  incJiKling  fnumlations. 
]ii]iing,  itc,  has  been  apiiroximately  £23,0(in.  , 

It  is  interesting  to  note  that  the  above  .set  has  displaced 
a  3()0-KW.  Pollit  engine  and  alternator  and  two  200-KW. 
I'arsons  D.c.  turbo-generators,  which  plain  was  installed 
some  IS  years  ago. 

fn  order  to  afford  a  supply  of  I'ontinucms  cui'rcnt  to  the 
outlying  areas  of  Ilebden  Bridge  and  llip]ierholme.  the 
Halifax  Corporation  has  recently  constructed  two  conveiting 
stations  in  tlicsr  districts.  For  the  electrical  ei|ui|inu'nts 
of  these  sub-stations  the  contract  was  entrusted  to  the 
(ieneral  Electric  Co.,  Ltd.,  of  London.  The  conveiting 
unit  chosen  was  the  250-kw.  AVitton  rotary  converter, 
together  with  an  oil-insulated  air-cooled  transformer,  taking 
in  three-phase  |)ower  at  (j.tiOO  volts,  and  generating  iit  550 
volts  for  traction  and  220-0-2211  volts  for  lighting,  the 
rotary  converters  serving  the  double  purpose. 

The  incoming  feeders  are  controlled  ii)  each  suii-.itation 
by    Wittt)n     mistake-proof    switchboards.      The     in|)per- 
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holme  sub-station,  havinjr  two  loiivertinLC  uiiiUs,  has  two 
ineomino;  fewk'f  juiiicls  on  the  hi^h-tensioii  liourd,  ami  two 
inarhine  panels;  tliat  at  llelxieu  Bridjre  lias  Imt  one 
iiiaehiiio  panel.  These  installations  are  carried  out  on  the 
^Nitton  boiler-iilatc  i'ul)icle  system  for  snb-stations.  The 
ciiliiclcs  eliminate  the  possibility  of  accident  to  the  operator 
throuiih  inadvertence,  a  throronjjh  interlocking,'  arranjienicnt 
preventin<<  such  occurrences. 

The  rotary  converters  run  at  a  speed  of  l,(i()()  u.i-.m.,  and 
are  designed  for  reactance  control.  For  the  pur]«ise  of 
keepins;  constant  the  vollape  across  the  three-wire  network, 
the  neutral  wire  is  taken  from  the  star-jxiint  of  the  trans- 
formers. The  converters  are  of  the  self-synchronisinj; 
jiattern,  being  run  up  to  speed  by  a  starting  motor  and 
switched  in  through  choking  coils.  They  fall  into  step 
easily  without  any  synchronising  and  without  any  reversal 
>'f  polarity. 

The  Witton  low-tension  boards  include  both  traction 
and  lighting  panels,  and  a  simple  arrangement  of  interlocks 
between  the  litpiid  starter  for  the  motor,  the  circuit  breaker, 
and  the  short-circuiting  switch  for  the  liquid  starter,  pre- 
cludes any  possibility  of  errror  in  the  se(iuence  of  the 
ojierations.  Change-over  switches  are  also  included  on  the 
board  for  applying  the  machines  either  to  lighting  or 
traction,  and  these  switches  make  provision  for  the  opening 
of  the  neutral  connection  when  the  machines  are  required 
for  the  latter  purpose. 

We  are  indebted  to  Mr.  W.  M.  Rogerson,  borough 
electrical  engineer  of  Halifax,  for  assistance  in  preparing 
this  description. 


LONDON     COUNTY     COUNCIL     TRAMWAY 
RESULTS     IN     1916-17. 


Bv  A.  J.  LAWSON,  M.Inst.C.E. 


The  accounts  for  the  past  year's  working  of  the  tramways 
of  the  London  County  Council  were  presented  in  final 
adjusted  form  at  the  Council  meeting  held  on  .July  17th, 
and  the  following  tabulated  synopsis  and  analysis  gives  the 
chief  items  of  information  : — 


Total  receipts  for  year     ... 
Receipts  fiom  passenger  fares 
Operatinff  expenses 
Interest  on  borrowed  money 
Redemption  of  debt 
Total  expenses 


£2,552.204 
£2,476,309 
£1,817,694 
£314.165 
£42y,851 
£2,561,710 


or  £9,506  more  than  the  total  receipts. 

Route  miles  operated       14r67 

Revenue  per  route-mile ...  £17,479 

Car-miles  run        49.478,973 

Passenjjers  carried  ...     586.127.976 

Passengers  per  car-mile  ...         11846 

Average  fare  per  passenger        I'OHd. 

Operating  expenses  per  passenger         ...  "744d. 

Total  expenses  per  passenger     ...         ...  r049d. 

(including  interest  on  and  repayment  of  debt) 
Operating  expenses  per  car-mile  ...  8'817d. 

Total  expenses  per  car-mile      l2-424d. 

Total  receipts  per  car-mile      I2'420(l. 

Receipts  per  car-mile  from  passengers' 

fares 1201ld. 

Actually,  therefore,  the  total  revenue  properly  apper- 
tjiining  to  the  working  of  the  tramways  was  £!),.50G  short 
of  the  total  revenue  reijuired  to  meet  all  expenses,  but 
owing  chiefly  to  interest  received  on  cash  balances,  and 
interest  or  i-ent  from  surplus  properties,  there  is  shown  a 
credit  balance  or  surplus  of  £1],.342  10s.  3d.,  which  is 
carried  to  the  renewals  fund  account,  being  the  first  addition 
thereto  since  1012-13 — and  more  in  name  than  in  reality, 
since  no  account  is  taken  of  the  depreciation  in  investments 
"hich  that  fund  represents,  nor  of  the  depreciation  of 
investments  in  which  the  genei-aj  reserve  fund  is  supposed 
to  be  placed.  -  -;  ;.■•-•  ■>  :'■  -'    ,  ■ ' 

The  nominal  value  of  these  at  March  31st  last  was  : — 

Renewals  fund  £282,078 

General  reserve  fund   ...         ...  72,391 

The  4©tatc>4ebt  incurred  up  t..   March   31st,  1917,  wa* 


£I3,o.;(»,(i(;o,  of  which  i;i,78f<.8:j4  Imd  been  repaid,  leaving 
the  amount  outstanding  .t'0, 14  l,x2(>. 

Owing  to  the  electrification  of  the  horse  tramways, 
capital  expenditure  of  .t'2,(i21,l)80  has  become  obsolete,  of 
which,  after  taking  all  credits  into  account,  £943,741  has 
still  to  be  jmivided  for,  besides  a  further  amount  of  not  less 
than  £117,M2t),  representing  I'.r/mifJUiire  i/ui/nn/  in  roii- 
ncclion  irilh  dirlrir  Inicliun  irhicli  Ikih  dun  hem  reiulfred 
(ihs(ili'/e,  irhile  mm/i  more  is  ohsdJeneml. 

The  outlook  is  far  from  hopeful.  Increased  payments  to 
drivers  and  conductors,  and  heavy  salaries  for  newly-created 
ofhccrs,  make  large  holes  in  any  increase  in  revenue  from 
jjassengers  ;  yet  theCoiniiil  contiiuies  to  make  bird  ])ex;ks  — 
they  can't  eveif  be  called  bites — at  the  passenger- fare  cherry. 

True,  it  has  "  susijcnded  "  halfpenny  fares  and  return 
tickets,  with  the  prospect  of  reaping  a  l)enefit  of  about 
£315,000  a  year,  or  about  £1,000  per  work-day,  from  these 
sources  ;  but  it  studiously  refrains  from  touching  the  work- 
men's fares,  though  the  people  who  benelit  by  them  are  by 
no  means  the  pooi-est  or  worst  paid  of  the  wage  carnei-s  who 
travel  liy  the  Council's  tramcars.  It  has  been  often  remarked  ^ 
by  workmen  themselves  that  those  who  can  adord  to  li\e 
some  distance  from  the  centre  of  London,  and  who,  there- 
fore, can  get  houses  at  cheap  rents  and  low  ratas,  get  also  the 
cheapest  tramway  fares,  and  this  is  borne  out  by  the  reports 
of  the  Highways  Committee,  which  show  that  a  w^orkman 
living  in  the  neighbourhood  of  the  Tower  Bridge  (where 
neither  rents  nor  rates  are  low),  who  travels  daily  to 
Waterloo  Station,  a  distance  of  2  miles  only,  lias  to  pay 
Id.  for  a  single  or  2d.  for  a  return  ticket — just  the  same  as 
the  probably  better-off  artisan  who  dwells  in  a  suburban 
"villa"  in  the  Beckenham  or  Bromley  district,  but  is  em- 
l^loyed  in  the  neighbourhood  of  Victoria  Station,  who  can 
ride  Oi  miles  each  way  for  the  same  money.  The  average 
length  of  ihe  worhiurCs  routes  in  over  5  milea  for  a  penny 
fare.  The  poor  clerk,  or  underpaid  shoji  girl  or  waitress, 
whose  hours  are  from  8.30  or  9  a.m.  to  any  time  at  night, 
does  not  benefit  at  all  from  cheap  tramway  fares.  He  or  she 
has  to  pay  three  times  as  much  as  the  better-paid  workman  for 
the  same  distance,  or  get  up  to  town  an  hour  before  office  or 
shop  is  opened  for  business,  and  waste  that  time  in  aimless 
wandering  about  the  streets  in  all  sorts  of  weather,  tiring 
himself  or  herself  out,  or  getting  drenched  with  rain,  and 
laying  the  foundations  for  future  illness,  before  the  day's 
work  is  begun. 

The  Council  has  at  last  decided  that  the  issue  of  transfer 
tickets  shall  lie  limited  to  places  to  or  from  whii-h  there  are 
no  direct  services,  and  that  such  tickets  shall  be  available 
for  change  of  cars  at  specified  points  only.  It  is  to  be  hoped 
that  these  tickets  will  in  all  cases  be  cancelled  on  the  second 
car  ;  cases  have  l)een  known  of  3d.  transfer  tickets  issued  in 
the  morning  at  Woolwich  being  used  on  the  Tooting  and 
Merton  lines  late  at  night  on  the  same  day  ;  and,  in  some 
cases,  of  transfer  tickets,  issued  three  weeks  previously,  still 
remaining  uncancelled,  though  the  holder  rode  on  the  cai-s 
daily  without  being  called  upon  for  another  fare.  Inspection 
appears  to  be  woefully  deficient.  The  chairman  of  the 
Highways  Committee  stated  :—"  The  tramways  have  been 
of  late  systematically  defrauded,  not  only  by  a  section  of  the 
public,  but  by  members  of  our  own  staff.  People 
crowding  off  the  cars  have  handed  the  fare  to  the 
conductors,  but  no  tickets  have  been  given.  In  some  eases 
there  has  been  no  attempt  to  collect  fares,  but  a  hat  has 
been  handed  round  for  the  benefit  of  the  •  driver  and  con- 
ductor.' "  He  also  stated  that  "  the  loss  from  non-collec- 
tion of  fares  and  fraud  had  been  estimated  at  from  5  to  1 .5 
per  cent,  of  the  takings."  Though  these  figures  represent 
from  £12.i,000  to  £375,000  a  year,  the  one-time  correctly 
named  Progressive  party  has  recently,  on  each  occasion  that 
reform  was  proposed,  carried  its  opposition  to  the  means  ol' 
preventing  these  frauds  to  thee.\tentof  dividing  the  Council 
in  several  j)arty  divisions. 

The  expression  "  wrecking  the  tramways  "  has  taken  a 
new  meaning,  and  the  thanks  of  the  general  ]iublic — all 
tramway  passengers  inchided— will  be  given  to  Jlr.  (1.  II. 
Hume  if,  during  his  chairmanship  of  the  Highways  Com- 
mittee, he  will  still  more  courageously  root  up  the  abuses 
which  have  nearly  destroyed  the  tramway  enterprise,  and 
stop  the  dry  rot  that  has  developed  in  the  svi'teni. 

It  should  be  recognised  that  under  present  condition*  nf 
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travel  on  the  tramwaj's,  with  the  maxiimiin  possilile  loading 
of  cars  twice  a  day — two  hours  in  the  morning  and  two  hours 
in  the  evening,  which  are  the  real  business  traffic  hours — 
the  maximum  carrying  capacity  of  the  present  County 
Council  routes  cannot  much,  if  at  all,  exceed  (100,O(iO,O0(» 
passengers  a  year,  and  that  to  safely  provide  for  all  costs  and 
charges,  the  average  fare  per  passenger  unist  lie  I'Kid.  al- 
least,  which  would  represent  with  rather  over  12  ]iassengers 
per  (^ar-milc  an  average  of  14d.  per  car-mile  in  revenue. 

The  irregularity  of  the  services  on  some  lines,  as  on  the 
Tooting  and  Merton  and  Norbnry  routes,  for  instance, 
should  be  remedied.  On  these  lines  it  is  not  unusual  to 
see  two  or  more  cars  for  the  same  destination  following 
each  other  in  quick  succession,  with  long  inCervals  lietween 
the  next  following  ones,  the  result  of  which  is  the  filling  of 
motor-'buses  to  overcrow<ling,  and  conse(iuent  loss  to  the 
tramways.  A  nominal  six  mimites'  service  should  not  pro- 
duce ten-nunute  intervals  without  a  "  Selection  by  the 
Band." 

Fares  on  the  L.C.C.  tramways  bear  no  relation  to  distance 
or  cost  of  operating.  From  Abbey  Wood,  Kent,  to  Waterloo 
Bridge,  on  the  Victoria  Embankment,  either  by  way  of 
Blackfriars,  New  Kent  Road,  New  Cross  and  Woolwich,  or 
by  Westminster  Bridge,  Kennington,  Camberwell,  New  Cross 
and  \\'oolwich — a  distance  of  over  14  miles — the  ordinary 
fare  is  3d.  only  (or  less  than  a  farthing  per  mile)  :  while, 
as  has  been  seen,  a  person  taking  a  workman's  ticket  can 
travel  19  miles  for  2d. 

In  Glasgow,  where  the  tramways  cost  less  than  42  per 
cent,  of  the  cost  of  construction  and  equipment  of  the 
London  lines,  the  fare  is  altout  ^d.  per  mile,  or  twice  what 
it  is  in  London.  Glasgow  has  also  repaid  the  total  capital 
expenditure  on  its  traniw-ays. 

If  the  London  County  Council  were  to  make  all  fares  Id. 

for  any  distance  up  to  2  miles,  with  ^d.  additions  for  every 

4,       additional  mile  or  part  of  a  mile,  and  give  workmen  return 

tickets  for  single  fares,  the  tramways  would  be  at  once 

placed  on  a  paying  basis  without  injustice  to  anybody. 


50ME     NOTES    ON     STAFF    ORGANISATION 
IN     ELECTRICITY     WORKS. 


By  G.  W.  STUBBINGS. 


Thk  present  article  is  intended  as  a  contribution  to  the 
discussion  on  the  organisation  of  the  staffs  of  electricity 
undertakings,  and  is  written  with  a  view  to  inquiring 
whether  a  particular  system,  the  adoption  of  which  is 
becoming  more  general,  is  capable  of  improvement.  The 
system  in  (juestion  can  be  briefly  defined  as  one  in  which 
the  staff  consists  of  a  chief  engineer  with  four  departmental 
iissistants  concerned  respectively  with  the  secretarial,  com- 
mercial, generating,  and  distributing  section  of  the  under- 
taking, each  being  directly  responsible  to  the  chief  engineer. 
The  writer's  remarks  are  intended  to  apply  to  stations  of 
moderate  size,  having  an  output  of  the  order  of  lO.OOd.OOO 
units  per  annum. 

It  will  be  interesting  first  to  trace  the  development  of 
the  organisation  of  the  staffs  of  electricity  works,  and  to  see 
how  the  particular  system  referred  to  was  evolved.  In  the 
early  days  of  electricity  supply,  when  the  technical  skill 
reipiired  to  run  a  works  was  considerable,  and  the  business 
was  fairly  small,  the  chief  was  mainly  concerned  with 
technical  mattei's,  and  Wius,  in  fact,  the  man  wlm  ran  the 
job.  With  the  development  of  the  undertaking  it  became 
necessary  for  the  chief  engineer  to  have  an  assistant,  such 
assistant  being  an  all-round  man,  comix.'tent,  in  theali.sence 
of  the  chief,  to  supervise  all  l)ranches  of  the  work,  and 
nil  f II it  with  all  the  detiiils  of  the  [)]ant.  As  the  scope  of  the 
undertaking  became  further  extended,  it  became  clear  that 
the  mnltiplication  of  general  assistants  was  impracticable. 
Ill  the  first  ])liice,  a,s  more  and  more  [lurely  managerial  work 
devolved  npoii  the  chief,  he  was  able  to  devote  less  and  less 
time  to  technical  work  ;  and,  secondly,  the  money  available 
for  salaries  necL-ssitatcd  the  limiting  of  the  niimber  of 
general  a.ssistanls  to  one.  the  chief  a.ssistant  engineer.    Jlore 


recently,  the  system  of  having  departmental  assistants, 
directly  responsible  to  the  chief,  has  been  evolved.  The 
remarkable  characteristic  of  this  system  is,  of  course,  the 
abolition  of  the  chief  assistant.  This  radical  departm-e 
from  pre\'ious  i)ractice  has  worked  very  much  better  than 
would  be  expected.  '  It  possesses  the  great  advantage  of 
clu'iipness,  as  the  saving  to  the  undertaking,  even  after 
duly  increasing  the  salaries  of  the  departmental  officials  in 
recognition  of  their  extra  rcs]ioiisibility,  is  considerable. 
The  advocates  of  this  system  consider  that  the  cost  of 
retaining  the  ser\ices  of  an  official  additional  to  the  chief 
engineer,  capable  of,  and  ])ossessing  the  necessary  qualifica- 
tions for,  controlling  all  departments  of  the  undertaking, 
would  be  prohibitive,  at  any  rate,  for  stations  of  moderate 
size,  and  that  unquestionably  money  is  better  expended  in 
increasing  the  salaries  of  the  departmental  assistants.  On 
the  other  hand,  with  this  system,  there  is  no  one,  in  the 
absence  of  the  chief,  to  assume  complete  responsibility,  as  it 
obviously  creates  difficulties  to  assign  such  a  post  to  either 
the  works  or  the  distrilnition  engineers  if  these  officials  be 
of  approximately  equal  status.  The  cliief  assistant  seems, 
moreover,  the  right  man  to  undertake  such  work  as  the 
designing  and  preparation  of  schemes  for  not  only  exten- 
sions, but  also  for  the  various  minor  alterations  and 
improvements  that  are  continually  taking  place  in  an  up- 
to-date  works. 

The  functions  of  the  four  departmental  assistants  may  be 
briefly  considered.  The  secretary  or  chief  clerk  takes 
charge  of  work  quite  separate  from  engineering,  and  such 
work  falls  naturally  into  a  division  by  itself.  The  status 
usually  assigned  to  this  official  need  not,  therefore,  be 
discussed. 

The  case  for  the  commercial  assistant  or  publicity 
manager  is  not,  perhaps,  so  clear.  There  has  been  a  great 
tendency  lately  to  magnify  the  importance  of  this  official, 
l)Ut  in  a  moderate  undertaking  the  wisdom  of  such  a  course 
seems  to  be  questionable.  The  smaller  part  of  publicity 
work,  that  of  canvassing  new  consumers,  or  introducing 
small  heating  and  cooking  apparatus  or  small  uuitni-^,  docs 
not  call  for  a  very  highly-trained  or  highly-paid  official. 
Regarding  the  supply  of  electricity  to  large  power  con- 
sumers, there  is  no  doubt  that  the  personality  and  business 
experience  of  the  representative  of  the  undertaking  will  be 
an  important  factor  contributing  to  success,  and  it  seems 
(piite  clear  that  in  moderate  sized  undertakings  no  better 
person  can  be  found  for  this  task  than  the  chief.  His 
status,  address,  technical  skill  and  business  ability  will 
carry  greater  weight  than  that  of  a  junior  official,  and  as 
such  negotiations  are  comparatively  rare,  the  undertaking 
could  not  afford  to  retain  the  services  of  an  official 
possessing  qualifications  for  such  work  comparable  with 
those  of  the  chief.  It  seems  clear,  therefore,  that  the  publicity 
manager  need  not  be  a  man  of  very  great  importance,  and, 
indeed,  the  suggestion  of  amalgamating  the  clerical  and 
commercial  departments  is  worthy  of  consideration  for  the 
smaller  undertakings.  A  larger  salary  could  be  paid  to 
the  secretary,  who  would  in  such  case  be  a  man  of 
commercial  as  well  as  secretarial  experience. 

Ill  a  system  of  staff  organisation  recently  described  in 
this  journal,  the  official  in  charge  of  the  publicity  depart- 
ment was  designated  consumers'  engineer,  and  was  respon- 
sible for  not  only  commercial  work,  but  also  for  the 
test-room,  installation  and  public  lighting  departments. 
It  seems  difficult  to  justify  the  amalgamation  of  four 
sections  so  totally  dissimilar  ;  the  first  commercial, 
the  second  .scientitii-.  and  the  last  two  concerned  with 
maintenance  work.  The  only  sort  of  explanation  that 
can  be  found  for  such  a  combination  is  that  the  work 
with  which  these  sections  are  concerned  is  external  to  the 
works  and  aliove  ground,  as  in  no  other  characteristic  do 
they  agree.  With  a  dejiartment  of  so  heterogeneous  a  cha- 
racter, the  official  in  charge  can  hardly  be  expected  to  lie 
(lu  fiiit  with  all  phases  of  the  work  ;  and  as  his  abilities 
will  presumably  be  of  a  commercial  character,  the  men 
really  responsible  for  the  otlier  sections  suffer  in  status.  If, 
on  the  other  hand,  the  consmucrs' engineer  is  chosen  for  his 
ability  to  supervise  testing,  installation,  or  public  lighting 
maintenance  work,  there  is  no  guarantee  of  his  commercial 
ability,  and  the  suggestion  to  amalgamaU;  this  section  witii 
the  clerical  department  seems  the  more  reasonable.     The 
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wiiter  is  not  aware  whether  this  arrangement  is  a  usual  one, 
but,  fonsidercfl  from  a  rational  standpoint,  it  appears,  owins; 
to  ilif  varied  iiatinv  of  Liu'  work  coiicfnu'd.  to  lie  as  de- 
I'lTtive  a  scheniu  as  could  l)e  devised. 

'rlie  wiirks  dcpartnieiit  is  another  whicli  is  divided 
iiiinirally  fi'oin  tlir  <itiu'i's.  and  the  duties  and  sco]ic  nf  the 
re.sponsii)ilities  of  the  works  superintendent  are  well  deliiied. 
It  is  beeoming  more  and  more  realised  in  these  days  that 
the  greatest  need  for  supervision  is  in  the  boiler  house,  and 
it  therefore  seems  advisable  that  in  moderate  undertakings 
the  works  engineer  be  chosen  more  for  his  boiler  house  than 
his  engine  room  experience. 

The  fourth  department  to  be  considered  is  usually  known 
!ii<  the  distributidu  department,  and  the  respousil)ilities  of 
the  orticial  in  charge  are  frequently  very  varied,  comiirising 
as  they  usually  do  everything  left  over  from  other  depart- 
ments. In  various  concerns,  mains,  public  lighting,  testing. 
installation,  tramway  overhead  ecpiipment.  and  occiisionally 
fire  alarms  are  under  the  control  of  the  distribution  engineer. 
Obviously,  it  is  e.Kpecting  a  good  deal  to  require  a 
moderately-paid  orticial  to  have  had  experience  in  all  these 
Jiranches.  His  first  requirement  is  naturally  to  be  a  skilful 
mains  engineer,  and  ])resumably  the  greater  part  of  his 
experience  will  lie  concerned  with  mains  work.  Some  of  the 
.•>ther  sections,  such  as  wiring  or  tramways  overhead  e(iuipment 
work,  have  a  natural  and  close  coimection  with  mains  work  : 
but  in  the  case  of  testing  of  instruments  and  meters,  the 
connection  is  not  so  obvious.  The  arrangement  is,  how- 
c\er,  common,  and  in  practice  works  very  well. 

The  assistants  of  these  four  otticials  will  be  similar  in 
experience  and  general  qualifications  to  their  departmental 
chiefs,  and  such  men  will  have  in  view  either  promotion  to 
the  post  of  their  immediate  supei'ior,  or  a  similar  position 
elsewhere. 

An  examination  of  the  scope  of  the  control  of,  and  the 
qualifications  requisite  for,  each  of  the  four  otticials  con- 
sidered, draws  attention  to  the  fact  that  in  none  of  them 
is  there  any  great  need  or  desirability  of  any  particular 
scientific  technical  ability.  The  station  and  distribution 
superintendents  are  the  only  two  officials  who  can  really  be 
called  engineers,  and  witli  both,  the  side  of  engineering^ 
with  which  they  are  most  concerned  is  applied,  as  opposed 
to  scientific.  As  before  remarked,  the  assistants  of  these 
otticials  will  approximate  to  them  in  technical  character, 
and  thus  it  happens  that  in  many  central  stations  there  is 
no  one  with  any  particular  scientific  ability,  and,  according 
to  the  usual  arrangement,  there  is  no  one  who  need  have 
such  a  qualification.  Tn  running  a  central  station, 
scientific  questions  are  continually  cropping  up.  but 
owing  to  the  engineering  officials  having  applied  them- 
selves largely  to  other  matters,  the  scientific  know- 
ledge that  they  acquired  early  in  their  career,  if  any, 
has  probably  got  rusty  or  obsolete.  This  is  regrettable, 
as  often  leading  to  mistakes  which,  though  of  small  import- 
ance, could  be  avoided,  and  frequently  necessitating 
reference  to  manufacturing  firms  for  technical  advice. 
There  is  no  particular  harm  in  this  latter  circumstance,  but 
it  is  not  as  it  should  be.  The  (luestion  therefore  arises  as 
to  the  advisability  of  having  a  further  official,  whose  chief 
(jualification  shall  be  scientific  and  technical  ability, 
directly  responsible  to  the  chief  engineer,  and  who  will 
take  charge  of  all  work  of  a  technical  or  scientific  character. 
.Such  an  official,  who  might  be  designated  technical  assistant, 
would  primarily  be  responsible  for  the  testing  and  mainte- 
nance of  all  meters  and  instruments,  and  would  carry  out 
other  testing  work  such  as  that  of  fuel  and  water  ;  he  should 
also  be  a  good  draughtsman,  competent  to  carry  out  such 
drawing  work  as  is  required  in  a  station  of  the  size  under 
consideration.  Such  an  official  may  be  considered  a  kind 
of  glorified  meter  superintendent,  but  the  great  difference 
between  this  official  and  the  meter  superintendent  is  not 
only  in  status,  but  in  salary.  If  it  be  assumed  that  by 
restricting  the  scope  of  the  responsibilities  of  the  mains 
engineer,  and  by  abolishing  the  commercial  assistant,  as 
suggested,  a  considerable  sum  of  money  is  liberated  for  the 
salary  of  the  new  official,  the  undertaking  would  be  able  to 
obtain  a  really  first-class  man.  Such  a  post  would  enable 
the  chief  engineer  to  rely  upon  at  least  one  man  of  his  staff 
to  keep  his  scientific  knowledge  up  to  date,  and  such  a  man, 
having  the  re(juisite  status,  could  be,  and  probably  wou|d 


be.  consulted  on  subjects  coming  within  the  scope  df  his 
particular  knowledge. 

It  has  King  been  a  matter  of  oliservation  to  the  present 
writer  tjiat,  under  present  conditions,  there  is  little 
prospect  of  advanccmi'ut  in  I'cntral  station  work  for  men 
whose  abilities  are  rather  scientific  than  inclining  to  rumiing 
or  uiainlenance  work.  Many  a  young  man  has  started 
a  central  station  career  with  a  brilliant  scholastic  record — 
not  necessarily  of  the  academic  order,  but  (piite  conforming 
to  the  ideals  of  J'rof.  I'erry.  Such  men,  seeing  how  little 
their  ([Ualifications  are  valued  in  the  career  they  have 
chosen  will  fre(|iiently  allow  their  knowledge  to  become 
rusty,  and  will  endeavour  to  make  thi'mselvi^s  capable  shift 
engineers  or  mains  superintendents,  quick  and  decisive 
in  times  of  breakdown.  Possessing  (pialilications  in  one 
direi;tion.  it  is  exceedingly  unlikely  that  they  will 
exhibit  them  in  another,  and  such  men  bcctmie  mediocre 
and  nonentities.  If  it  be  recognised  that  there  is  no 
place  in  a  central  station  for  men  such  as  have  been 
described,  these  would  simply  be  instances  of  their 
having  chosen  unsuitable  careers  ;  but  this  can  hardly 
be  the  case.  With  three-phase  distribution,  even  an 
ordinary  meter  superintendent  should  have  a  moderate 
scientific  knowledge  thoroughly  to  imderstand  his  work. 
There  is  little  doubt  that  if  a  definite  place  were  found  for 
them,  men  would  be  attracted  to  central  station  work  who 
would  be  found  invaluable.  The  engineers  in  chai'ge  of  large 
test  rooms  are,  of  course,  important  officials,  but  su(^h  posts 
are  rare.  The  writer's  remarks  refer  to  stations  of  moderate 
output. 

In  considering  the  question  forming  the  subject  of  this 
article,  the  writer  has  endea\-oured  to  take  up  a  more  or  less 
detached  standpoint — such  as  that  of  a  shrewd  business 
man,  knowing  nothing  of  electricity,  who  has  luul  central 
station  routine  throughly  explained  to  him.  The  sugges- 
tions may  not  be  considered  altogether  practicable,  but  the 
writer  hopes  that,  as  they  are  somewhat  original,  they  may 
be  found  a  little  interesting. 


SECOND     REPORT     OF     THE 

COMMITTEE      FOR     THE      INTERCONNECTION 

OF     THE     LANCASHIRE     AND 

CHESHIRE     ELECTRICITY     SUPPLY 

SYSTEMS. 


Wk  have  received  from  the  hon.  secretary  a  copy  of  a  rejiort 
just  issued  by  the  Committee  which  has  been  dealing 
with  the  interconnection  of  the  Lancashire  and  Cheshire 
electricity  undertakings.  The  first  report  was  published  in 
our  issue  of  October  i;!th,  l',)I(;  ;  the  report  now  issued 
gives  practical  shape  to  the  matters  discussed  in  the  earlier 
one,  and  so  far  as  the  fii-st  portion,  dealing  with  interlinking, 
is  concerned,  is  signed  by — 

Mr.  S.  L.  Pearce,  ('hdirnuin. 

Mr.  B.  Welbourn,  Vlro-L'hairDKiii. 

Mr.  J.  A.  Robertson,  Hon.  Secre/an/. 

Sir  John  A.  F.  Aspinall,  Messrs.  R.  Blackmore.  S.  E.  Britton. 

H.  Dickinson.  E.  H.  Edwardes,  John  Purrett, 

S.  J.  Watson,  P.  P.  Wheelwright,  and  W.  J.  H.  Wood. 

Mpmlicrs  of  Committee. 

Introdrntion.—l.  The  interim  report  presented  by  the  Com- 
mittee in  September,  1916,  to  the  supply  authorities  and  the 
Board  of  Trade  formed  the  basis  of  the  conference  held  in 
the  Council  Chamber  of  the  Town  Hall.  Manchester,  on 
March  '2nd,  1917,  which  was  presided  over  by  Mr.  G.  H. 
Roberts,  M.P.,  Parliamentary  Secretary  to  the  Board  of  Trade. 

2.  The  conference  revealed  a  striking  degree  of  unanimity 
with  the  principles  set  out  in  the  interim  report,  and  as  a 
result  of  the  invitation  extended  by  Mr.  Roberts  to  the  con- 
ference, the  Committee  have  worked  out  the  essential  detad.s 
of  the  scheme  which  are  embodied  in   this  report. 

3.  The  CK3mmittoe  now  have  pleasure  in  submitting  their 
second  report,  which  may  conveniently  be  divided  under  the 
following   headings  :  — 

(a)  The  constitution  of  the  proposed  joint  board. 
(h)  The  powers  of  the  proposed  joint  board, 
(c)  The   basis    for    determining    the  charges  for   electricity 
supplies  between   participating  authorities. 
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(d)  The  basis  for  allocating  the  capital  charges  on  inter- 
connecting mains  and  transfonuerB  against  the  revenue  ac- 
counts of  the  participating  authorities. 

(c)  Miscellaneous  provisions. 

The  Committee  have  also  come  to  the  couclusiou  that  the 
interconnection  of  the  several  .'supply  undertakings  is  but  the 
lirst  step  to  be  taken  in  the  rcorgani.sation  of  the  existing 
interests  with  a  view  to  securing  an  adequate,  cheap,  and 
reliable  supply  of  electrical  energy  for  industrial  and  all  other 
piirpo.ses. 

They  have  therefore  added  a  further  section  to  the  present 
report,  setting  forth  their  considered  opinion  in  regard  to  :  — 

(/)  The  conferment  of  additional  powers  upon  the  joint 
board  in  regard  to  the  establishment  and  control  of  all  future 
p(.)wer  stations,  and  the  further  control  of  existing  power  sta- 
tions where  deemed  desirable  in  the  national  interests. 

(y)  The  relation  of  the  joint  board  to  the  existing  Govern- 
ment departments,  or  to  any  new  electricity  tribunal  that 
may  hereafter  be  set  up. 

Constitution  of  Proposed  Joint  Board. — 4.  The  Ciiunuittee 
propose  (with  the  assistance  of  fresh  legislation)  the  estab- 
lishment of  a  joint  board,  representative  of  the  hical  authority 
and  company  intere.sts. 

Every  authorised  distributur  of  electrical  energy  shall  be 
entitled  to  representation  on  the  joint  board. 

'I'he  ba.sis  of  local  authority  representation  shall  be  the 
"  [lopulation  "  of  the  area  supplied  under  statutory  powers, 
vi/.  : — 

One  representative  for  a  Iwal  authority  with  a  jxjpulation 
not  exceeding  25,000. 

Two  representatives  for  a  local  authority  -^^'ith  a  population 
in  excess  of  25,000  but  not  exceeding  50,000. 

Three  representatives  for  a  local  authority  with  a  popula- 
tion in  excess  of  50,000  but  not  exceeding  100,000. 

Four  representatives  for  a  local  authority  with  a  popula- 
tion in  excess  of  100,000  but  not  exceeding"  200,000. 

Kve  representatives  for  a  local  authority  \\'\i\\  a  popula- 
tion in  excess  of  200,000  but  not  exceeding  350,000. 

Six  representatives  for  a  local  authoritv  with  a  population 
in  excess  of  350,000,   but  not  exceeding  500,000. 

Seven  representatives  for  a  local  authoritv  with  a  popula- 
tion in  excess  of  500,000  but  not  exceeding  700,000. 

Eight  representatives  for  a  local  authority  with  a  popula- 
tion exceeding  700.000. 

The  basis  of  company  representation  shall  be  "  capital 
outlay,"  in  comparison  with  the  other  undertakings. 

.\  schedule  sets  forth  a  list  of  the  "  authorised  distributors  " 
included  in  the  groups  of  the  interim  report ;  the  joint  board 
if  con.stituted  at  the  present  time  would  compri.se  35  under- 
takings, with  a  membership  of  90,  but  any  undertaking  here- 
after eligible  shall  be  entitled  to  representation. 

In  the  event  of  one  or  more  of  the  companies  being  ex- 
cluded for  any  reason  from  the  joint  board,  it  shall  be  compe- 
tent for  the  joint  board  to  enter  into  working  agreements 
with  such  companies. 

A  revision  of  the  representation  of  the  joint  board  shall  1)p 
made  every  five  years. 

5.  Recognising  the  disadvantages  that  would  accrue  finm 
too  large  an  administrative  body,  the  Committee  propose  that 
the  joint  board  .shall  be  divided  hito  district  boards,  whose 
members  .shall  be  those  representing  the  undertakings  corres- 
poiKhng   to  the   groups. 

Hach  di.striet  board  shall  elect  a  chairman  from  amongst 
its  own   members. 

The  engineer  of  each  undertaking  shall  be  entitled  to  attend 
the  meetings  of  the  respective  district  boards. 

6.  A  central  executive  of  20  members  shall  be  elect-ed  from 
the  district  boards. 

Each  member  shall  be  elected  for  a  period  of  three  yeais, 
but  shall  not  remain  a  member  of  the  central  executive  if  he 
cea.ses  to  be  a  member  of  the  participating  authority  by 
whom  he  was  elected. 

The  central  executive  shall  elect  a  chairman  from  amongst 
its  own  members. 

Powers  oj  the  Proposed  Joint  Board.— 7.  The  'Committee 
l)ropose  that  the  35  authorities  (local  authority  and  company) 
at  present  exerci.sing  statutory  powers  shall  be  constituted  by 
Act  of  Parliament  as  a  joint  board  for  the  purpose  of  jointly 
exercising  each  and  all  of  the  following  general  powers : — 

(o)  To  co-ordinate  and  prescribe  the  running  hours  of  the 
existing  generating  stations  in  such  a  way  as  to  yield  the 
most  economical  operating  conditions. 

(h)  To  determine  the  basis  of  charges  to  be  made  between 
the  various  authorities  constituting  the  joint  board  for : — 
Rulk  supply,   itand-by  supplies,   reciprocal  supplies. 

(c)  To  allocate  all  charges  against  revenue  account  arising 
nut  of  the  expenditure  of  moneys  on  linking-up  mains,  trans- 
formers, and  such  other  works  as  may  be  required  for  inter- 
connecting purposes. 

id)  To  allocate  the  administrative  expenses  of  the  joint 
board  between  the  various  participating  authorities,  such 
alloejition  being  ba.sed  on   their  respftetive  incomes. 

(e)  To  act  in  an  advi.sory  capacity  in  regard  to  all  pidposals 
for  future  extensions  of  generating  plant  and  linking-up 
mains,  transformers,  Rnd  such  other  works  as  may  be  re- 
qnired  for  interconnecting  purposes  that  may  be  put  forward 
from  time  to  time  by  one  or  other  of  the  Heveral  authorities 
cjirecl  to  (he  proper  Guvcrnniciit  tribunal. 


(/)  To  empower  the  joint  board  to  make  working  arrange- 
ments between  the  power  companies  and  the  local  authm-i- 
ties,  and  between  one  local  authority  and  another,  lor  the 
use  of  the  existing  mains,  and  with  reference  to  the  laying  of 
new  linking-up  mains  within  the  areas  of  the  several  under- 
takings participating  in  the  joint  scheme  of  oivratioii,  and 
in  such  other  areas  as  it  may  be  found  necessary  to  lay 
linking-up  mains. 

(d)  To  appoint  such  officials  as  may  be  necessary  to  carry 
out  the  powers  and  instructions  of  the  joint  board. 

(/()  To  form  district  boards  representative  of  the  undertak- 
ings included  under  the  groups,  or  such  modifications  thereof 
or  additions  thereto  as  may  hereafter  be  considered  necessary, 
and  to  delegate  to  the  district  boards  the  powers  set  forth 
below,  and  such  other  matters  as  the  joint  board  may  from 
time  to  time  decide. 

(i)  To  form  a  central  executive  of  the  joint  board  elected 
from  the  several  district  boards,  and  to  invest  such  central 
executive  with  the  powers  set  forth  below,  and  to  deal  with 
.such  other  matters  as  the  joint  board  may  froiu  time  to  time 
decide. 

(i)  To  invest  the  authorities  constituting  the  joint  board 
with  compulsory  powers  to  obtain  wayleaves  for  electric 
iiiaius,  and  overhead  lines. 

(k)  To  invest  the  authoiities  constituting  the  joint  board 
with  compulsory  powers  to  lay  mains  in  undedicated  streets. 

(0   To  invest   the  authorities  constituting  the   joint    board , 
with   compulsory    powers    to  erect   overhead    lines  crossing 
public  roads. 

(m)  To  invest  the  joint  board  with  powers  to  make  regula- 
tions in  regard  to  all  technical  matters  alTeeting  linking-up 
mains,  transformers,  and  such  other  works  as  may  be  re- 
quired for  interconnecting  purposes  in  order  to  secure  unifois 
niity  and  reliability  of  supply. 

(tt)  To  carry  out  such  further  powers  as  may  be  delegated 
to  them  from  time  to  time  by  the  pro{>er  Government  tribunal. 

(o)  To  apply  to  Parliament  for  any  alteration  or  extension 
ol  their  powers,  including  the  jjranting  of  new  powers. 

(;))  To  isstie  precepts  to  the  participating  undertakings  for 
the  purpose  of  meeting  the  administration  expenses  of  the  board. 

{<])  To  apportion  the  costs,  charges,  and  expenses' — Pai'lia- 
mentary  or  otherwi.se — preliminary  and  incidental  to  the 
.setting  up  of  the  joint  board,  on  the  basis  of  the  capital 
outlays  of  the  participating  undertakings. 

8.  In  the  event  of  it  being  shown  to  the  satisfaction  of  the 
joint  board  that  any  undertaking  has  been  adversely  affected 
financially  by  the  operation  of  the  above  powers,  it  shall  be 
incumbent  upon  the  joint  board  to  allocate  the  charges  be- 
tween the  participating  authorities  so  as  to  reind)urse  the 
ujjdertaking  so  affected. 

9.  The  authorities  constituting  the  joint  board  shall  be 
empowered  to  enter  into  agreements  with  any  authority, 
company,  or  person  for  the  following  purpo.ses  :  Bulk  sup- 
plies, stand-by  supplies,  reciprocal  .supplies,  provided  that  no 
such  po<\'ers  shall  be  exercised  within  the  area  of  an  authority 
fxercisjng  statutory  powers  except  with  the  consent  of  such 
authority.  In  the  event  of  the  consent  being  unreasonably 
withheld,  an  appeal  may  be  made  to  the  jiroper  Government 
tribunal  to  dispense  with  such  consent. 

10. -The  Committee  proixise  that  the  joint  board  shall  dele- 
gate the  following  powers  to  the  district  boards  : — 

((()  To  appoint  their  representatives  to  act  on  the  central 
executive  of  the  joint  board. 

(/))  To  co-ordinate  and  prescribe,  subject  to  the  approval  of 
the  central  executive  of  the  joint  board,  the  running  hours 
of  the  existing  generating  stations  within  their  group  in  .such 
a  way  as  to  yield  the  most  economical  operating  conditions. 

{<■)  To  determine,  subject  to  the  approval  of  the  central 
executive  of  the  joint  board,  the  charges  to  be  made  between 
the  various  undertakings  within  their  group  for  :  Bulk  sup- 
plies,  stand-by   supplies,  reciprocal   supplies. 

id)  To  make  reconunendations  from  time  to  time  to  the 
central  executive  of  the  joint  board  with  regard  to  the  inter- 
connecting of  two  or  more  of  the  existing  undertakings 
within  their  group,  or  with  one  or  more  undertakings  of 
another  group. 

(c)  To  allocate,  subject  to  the  approval  of  the  central  execu- 
tive of  the  joint  board,  the  charges  against  revenue  account 
arising  out  of  the  expenditure  of  moneys  on  linking-up  mains, 
transformers,  and  such  other  works  as  may  be  required  for 
interconnecting  purposes  between  the  various  participating 
authorities  within  their  group. 

(/)  To  receive  and  consider  the  recommendations  of  any 
imdertaking  in  the  matter  of  extensions  to  their  generating 
plant,  and  to  report  thereon  to  the  central  executive  of  the 
joint  board,  provided  that  nothinc  herein  is  intended  to  pre- 
vent any  authority,  after  its  !ipi)li(  ation  has  been  adjudicated 
upon,  from  applying  direct  to  the  proper  Government  tri- 
bunal under  its  existing  or  future  richts  for  powers  to  borrow 
money,  or  to  otherwise  raise  capital  for  generating  plant 
extensions. 

(ff)  To  carry  out  such  further  powers  as  may  lie  delegated 
to  them  from  time  to  time  by  the  joint  board. 

Note. — Tt  shall  not  be  competent  for  the  district  boards  to 
incur  any  admini.sfrative  expenditure  without  the  direct  sanc- 
tion of  the  joint  board. 

II.  The  fJonimittee  propose  that  the  joint  board  shall  dele- 
gate the  following  powers  to  a  central  exccutivic  elected  from 
,  the  several   district  boards:-- 
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(ii)  To  draw  up  such  rules  and  regulations  as  may  be 
neces.sary  froui  time  to  time  fur  the  guidance  of  the  several 
district  hoards  in  giviug  olVcct  to  the  various  powers  delegated 
to  them.  ■  ,  •       1. 

{/))  Tt)  coutrol  the  co-ordinated  and  prescribed  running  hours 
of  the  .-ioveral  groups  of  undertakings  respectively  coutrolled 
by  their  district  boards. 

(c)  To  formulate  the  basis  of  the  charges  to  be  made  be- 
tween the  various  undertakings  in  the  respective  groups, 
and  betwc>cn  one  group  and  another,  in  regard  to  bulk  sup- 
plies, stand-by  supplies,  reciprocal  supplies. 

((/)  To  consider  the  recouunendations  made  to  them  Iroui 
time  to  time  by  the  several  district  boai'ds  in  regard  to  the 
provision  of  interconnecting  mains,  transformers,  and  such 
other  works  as  may  be  required  for  interconnecting  purposes, 
and,  if  approved,  to  support  the  necessary  application  on 
their  behalf  to  the  proper  Goveruineut  tribunal. 

(p)  To  receive,  approve,  or  otherwise,  the  reports  of  the 
district  boards  from  time  to  time  resix'cting  all  proposi^d 
applications  for  extensions  to  generating  plants,  provided  that 
nothing  herein  is  intended  to  prevent  any  authority,  after 
its  application  has  been  adjudicated  upon,  from  applying 
direct  to  the  proper  Government  tribunal  under  its  existing 
or  future  rights  for  powers  to  borrow  money,  or  to  otherwise 
raise  capital  for  generating  plant  extensions. 

(/)  To  sanction,  or  revise,  the  proposed  allocation  of  all 
charges  against  revenue  account  arising  out  of  the  expendi- 
ture on  liuking-up  mains,  transformers,  and  such  other  works 
as  may  be  required  for  interconnecting  purpo.ses  made  by  the 
several  district  boards. 

ig)  To  apportion  the  administrative  expenses  of  the  joint 
board  between  the  various  participating  authorities,  and  to 
refer  same  to  the  joint  board  for  confirmation — the  basis  of 
such  apportionment  to  be  the  gross  revenue  of  the  partici- 
pating undertakings. 

(/^)  To  report  to  the  Government  department  or  tribunal 
on  any  application  made  to  them  by  any  single  authority  who 
are  at  present  exercising  statutory  powers,  or  who  may 
hereafter  apply  for  such  statutory  powers,  to  raise  money  for 
generating  plant  extensions. 

(i)  To  recommend  to  the  joint  board  the  appointment,  from 
time  to  time,  of  such  officials  as  may  be  necessary  to  carry 
out  the  powers  and  instructions  of  the  joint  board. 

(i)  To  appoint  a  committee  of  engineers  to  whom  all  tech- 
nical and  engineering  matters  shall  be  at  first  referred  for  a 
report,  provided  that  the  said  committee  of  engineers  shall 
be  entitled  to  seats  on  the  central  executive  committee,  but 
shall  have  no  voting  powers  thereon. 

(Is)  To  carry  out  such  further  powers  as  may  be  delegated 
to  them  from  time  to  time  by  the  joint  board. 

12.  Should  any  dispute  or  difference  arise  between  any 
undertaking  and  the  district  board,  or  between  a  district 
board  and  the  joint  board,  the  same  .shall  be  referred  to  the 
proper  Government  tribunal  for  a  decision — which  shall  be 
final  and  binding  on  the  parties  concerned. 

13.  Under  the  foregoing  paragraphs  it  will  be  observed 
that  the  Committee  do  not  propose  to  invest  the  joint  board 
with  any  financial  powers  to  raise  capital  from  time  to  time. 
In  this  respect,  their  present  proposals  differ  from  those  set 
forth  in  the  interim  report,  which  contemplated  the  raising 
of  capital  for  purely  interconnecting  works,  e.g.,  linking-up 
mains  and  transformers,  &c. 

On  further  consideration  the  Committee  have  come  to 
the  conclusion  that  -under  existing  conditions  there  are  no 
material  advantages  to  be  gained  in  relieving  ea'ch  under- 
taking of  its  statutory  obligation  to  raise  the  necessary  capital 
for  interconnecting  mains  extensions  within  its  own  area, 
provided  always  the  scheme  is  initiated  or  approved  by  the 
joint  board,  the  important  point  being  the  correct  allocation 
of  this  expenditure   between  participating  authorities. 

14.  The  Committee  further  recognise  that  the  position  of 
the  companies  under  the  proposals  contained  in  this  report 
will  require  special  consideration  by  reason  of  the  fact  that 
their  electrical  output  is  now  given  under  one  or  other  of  the 
following  headings  ;  — 

(a)  Bulk   supplies   to   authorised  distributors. 
(6)  Bulk  supplies  to  authorised  distributors,  and  individual 
.supplies  to  large  power  users  in  the  area  of  the  latter. 

(c)  Supplies  given  in  districts,  the  provisional  orders  relat- 
ing to  which  have  been  transferred  to  the  companies  for 
stated  periods. 

(d)  Districts  in  which  the  companies  have  taken  out  and 
now  hold  the  provisional  orders 

(e)  Districts  in  which  no  provisional  order  had  been  taken 
out  prior  to  January  1st,  190S,  and  which  the  Lancashire 
Power  Co.  are  supplying  by  virture  of  their  Acts. 

(To    be   continued.) 


» 


■    Australian  Bureau  of  Science.— A nieetingof  the  Advisory 

Council  of  the  Commonwealth  Bureau  of  Science  and  Industry 
was  held  in  Melbourne  last  month,  with  the  object  of  establishing 
the  bureau  on  a  permanent  basis.  It  is  proposed  to  appoint  per- 
manent directors.  The  Prime  Minister  (Mr.  Hujjfhes)  stated  that 
the  bureau  had  already  done  much  good  work.  It  was  engaged  at 
present  on  a  number  of  scientific  problems  in  connection  with  the 
metal  industry. — Melhourne  Age. 


CORRESPONDENCE. 

Lettem  received  hy  vx  (i/ter  »  P.M.  ON  Tuesday  cumiot  appear  until 

t/w  follow! Ill/  week.  Correxiiuiulentx  ghoutd  forwurd  their  communi- 
cations at  tlie  earliest  posxihle  moment.  .Xo  letter  eitn  hi-  pnlilinlied 
unlexx  we  hare  the  writer  x  name  and  addrexx  in  our  jmxxexxion. 


Employment  of  Disabled  Soldiers. 

The  letters  from  "  E.  M.  F."  and  Alfred  Hridgea  in  the  current 
number  of  the  Rkvikw  prompt  me  to  write  tliia,  my  first  letter  to 
any  paper. 

I  agree  with  you  that  it  is  an  insult  to  offer  employment  to  a 
man  disabled  through  the  war  in  the  worst  paid  profe-'iBion  in  the 
country.  The  company  advertisinij:  no  doubt  feel  that  since  a  dis- 
charged man  will  possibly  receive  a  pension,  he  may  be  al]le  to  live 
on  his  income,  and  aa  regards  intelligence  of  officers,  Ifu'  number 
that  apply  for  a  position  in  a,  power  station  must  be  the  means 
of  gauging  it.  --ia 

It  is  claimed  that  the  station  man  gets  less  pay  than  a  man  in 
another  trade  calling  for  lees  skill.  For  this  condition  the  station 
man  is  to  blame,  since  he  lacks  organisation  ;  and  at  this  moment, 
when  the  opportunity  is  put  forward  in  the  Station  Engineers' 
Branch  of  the  E.T.U.,  the  diOiculty  of  getting  many  men  to  see 
the  advantages  is  a  jioint  which  does  not  show  the  station  man  in  a 
favourable  light  if  a  comparison  of  intelligence  is  made. 

Every  profession  has  its  association,  which  grants  certificates 
of  efficiency  to  its  members,  thus  keeping  those  undesirables  out, 
who  might  through  infiuence  enter  into  competition  with  them 
for  their  job. 

A  switchboard  job,  while  things  run  smoothly,  can  be  done  as 
a  matter  of  routine  by  any  one  of  normal  intelligence,  and  it  is 
upon  this  theory  that  rates  of  pay  are  fixed. 

It  is  hardly  likely  that  any  undertaking,  private  or  municipal, 
would  put  any  difficulty  in  the  way  of  such  an  organisation  as 
the  S.E.  branch,  since  it  would  assure  a  proper  degree  of  efficiency, 
and  a  desire  to  study  and  become  the  possessor  of  a  licence  or 
certificate  among  the  staff.  When  one  sees  advertisements  in  the 
Review  for  shift  engineers  at  3.'js.  per  week  and  ticket  inspectors 
on  the  street  railways  at  ,£3,  one  cannot  help  but  see  the  excuse 
for  the  public  thinking  the  position  of  the  engineer  is  a  soft  one. 
calling  for  no  special  skill  at  all. 

If  the  claim  of  a  high  standard  of  intelligence  among  power 
station  men  be  true,  there  will  not  he  one  outside  the  Station 
Engineers'  Branch  of  the  E.T.U.  in  another  two  weeks  ;  then,  and 
not  before,  they  may  expect  to  get  white  men's  hours  and  pay. 

I  can  quite  understand  the  attitude  of  the  switchman  and  shift 

engineer  towards  an  ordinary  union,  but  in  the  revivetl  association 

mentioned  they  will   find  a  remedy  for  their   ills.     I   advise  all 

interested  to  find   out  the  time  and   place  of  the  next   meeting 

and  go. 

Megger. 

[With  regard  to  the  pension  (luestion,  which  is  likely  to  assume 
some  prominence  during  the  next  few  years,  we  desire  to  enter  a 
strong  protest  against  the  policy  referred  to  by  our  correspondent 
as  a  possible  explanation  of  the  advertisement  under  discussion. 
Any  employer  who  pays  a  man  at  a  lower  rate  than  his  .services 
are  worth  because  he  has  a  pension  i-i  inittiiii/  a  correspondinri 
part  of  that  maii'x  pension  into  his  own  jiorl.-i-f,  defrauding  the 
State  and  the  pensioner.  We  do  not  accuse  any  one  of  having 
done  this  ;  but  we  fear  that  cases  of  the  kind  may  be  met  with, 
and  we  trust  that  our  readers  will  unhesitatingly  show  them  up.— 
Eds.  Elec.  Rev.] 

The  Psychology  of  Shift  Work. 

In  your  issue  of  the  3rd  iust.,  Mr.  A.  H.  Holt,  in  his  letter  on 
"  The  Psychology  of  Shift  Work,"  suggests  as  a  possible  remedy 
of  its  evils,  the  formation  of  a  Staff   Engineers'  section  of  the 

This.  I  am  proud  to  say,  to  all  intents  and  purposes  already 
exists.  Station  Engineers'  Branches  having  been  formed  in  London 
(three),  Manchester,  Glasgow,  and  Birmingham,  and  they  are 
under  consideration,  if  not  already  actually  formed,  in  many  other 
large  towns.  ■  j  ■     i   j 

Speaking  for  Birmingham,  this  branch  caters  for  and  includes 
a  very  large  number  of  staff  engineers,  and  I  strongly  advise 
Mr.  Holt  to  get  in  touch  with  the  Manchester  Branch. 

Birmingham,  Thos.  N.  Morris,  Seeretanj. 

AtiaiL^t  nth,  1917.  Electrical  Trades  I  nion. 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 

AND  PLANT. 

Readers  are  intited  to  mbmit  paHicular*  of  iteio  or  improred 
dericetand  apjiaratns,  which  will  be  published  if  considered  of 
sufficient  interest,  

Large  Lifting  Magnet. 

An  improved  Phd'nix  lifting  magnet,  (i2  in.  in  diameter,  recently 
tested  at  Messrs.  Steel.  Peech  A:  Tozer's  works,  unloadetl  a  truck- 
load  of  steel  turnings  in  7  minutes,  which  work  ordinarily  takes 
four  men  five  hours  to  do  ;  it  filled  four  large  furnace  boxes  in 
four  lifts  with  3i  tons  of  metal ;  a  truck  load  of  tube  scrap,  weigh- 
in"  7  tons  T  cwt.,  was  emptied  in  6:1  minutes.  It  is  considered  that 
the  magnet  would  lift  a  solid  ingot  weighing  70  tons.     The  magnet 
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weighs  65  cwt.  and  requires  about  50  amperes  at  '220  volts  ;  the 
controller  enables  the  load  to  be  partly  discharged  if  desired,  and 
a  safety  device  can  be  fitted  to  ensure  the  load  Ijeing  maintained 
even  if  the  main  current  is  interrupted. — /run  anil  Coal  TraiUt 
Jteiiew. 

Pocket  Lamps. 

Amonsjst  a  variety  of  desijrns  for  pocket  lamp  cases,  Messrs. 
Rose  Bros.,  of  2."i,  Milton  Street,  E.G.  2,  have  introduced  a  ''  trench 
lamp  "  finished  in  kliaki  enamel,  in  which  lij;ht  is  obtained  only 
by  liftinir  the  top,  as  here  illustrated.  Short-circuitinj;  is  impos- 
sible.    This  ciu-ie  take*  tlic  stauilan!  three-cell   battery.      It  will  be 


Fic.  1. — Trench  Lamp. 

noticed  that  the  top  forms  a  hood  over  the  lamp,  preventingr  the 
escape  of  the  rays  in  undesirable  directions,  and  there  is  no  possi- 
bility of  the  battery  bein^'  accidentally  run  down  by  pressure  on  the 
lamp  in  the  pocket.  They  are  also  making  a  pocket  accumulator 
lamp,  in  which  the  cells  are  packed  with  jrlass  wool  :  when  the 
cells  have  been  charged,  the  acid  is  drawn  off,  making  the  lamp 
unspillable.  Other  items,  in  addition  to  their  usual  lines,  are  new- 
types  of  medical  coils  and  a  stock  of  general  accessories,  bell- 
wire,  iV;c. 

A^Large  Self-cooled  Transformer. 

Oil-insulated,  self-cooled  transformers  contained  in  fluted  tanks 
were,  untQ  recent  years,  limited  to  about  5U0  KW.  capacity,  and 
units  larger  than  this  were  usually  of  the  oil-insulated,  water- 
cooled  or  air-cooled  type.  However,  with  the  development  of  the 
outdoor  sub-station  there  was  created  a  demand  for  large  trans- 
formers that  would  operate  in  any  climate  and  under  all  kinds  of 


Fii;.  2, — Ra[)i.\tob-tank  Type  Outdoor  Transformer. 

weather  conditions  without  an  attendant.  This  gave  new  life  to 
the  self-cooled  oil-insulated  type  of  transformers,  an<l  new  designs 
were  developed.  The  result  is  that  the  sizes  of  telf-cooled  oil- 
inaulatc<l  transformers  have  been  increased  until  they  have  reached 
the  p-op<irtionsof  theonei-hown  in  the  illustration.  This  unit  is.-;aid 


to  be  the  world's  largest  self-cooled  transformer,  and  was  built  by 
the  General  Electric  Co.,  Schenectady,  N.Y.  Six  of  these  units 
have  been  constructed  for  the  Carnegie  Steel  Co.  They  are  single- 
phase,  2.''i-cycle,  8,00u-K.v.A.  each,  giving  a  total  capacity  of 
4.'<.000  K.\'.A.,  and  step  the  voltage  down  from  44,000  lo  IJ.IJOO. 

The  unique  feature  of  these  transformers  is  the  construction  of 
the  external  radiators,  which  consist  of  a  number  of  %-ertical 
flattened  tubes  rigidly  welded  into  lieaders  which  are  flanged  for 
bolting  to  the  tank.  The  24  radiators  give  a  radiating  surface  of 
800,000  sq.  in.  As  the  oil  is  heated  in  the  containing  tank,  it  rites 
to  the  top  of  the  tank  and  out  into  the  radiators,  while  the  cool 
oil  flows  in  at  the  bottom,  thus  producing  automatic  circulation  of 
the  oil  through  the  radiators.  All  seams  and  joints  in  the  lank 
and  radiators  are  welded  to  prevent  oil  leaking.  The  radiators  arc' 
self-draining  and  have  no  pockets,  preventing  the  accumulation  of 
air  at  the  top  or  moisture  and  .sediment  at  the  bottom. 

The  transformer  winding  is  of  the  circular-disk-coil  interleaved 
type   mounted  on   the  centre  leg  of   a  three-legged  core.— AVer. 

Indian  Ink  Eraser. 

An  era-scr  has  Ijeen  introduced  with  which  Indian  ink  can  be 
completely  cleaned  from  tracuig  cloth.  It  is  claimed  that  it  leaves 
no  trace  of  the  ink,  and  does  not  injure  the  cloth.  The  article  is 
being  sold  and  manufactured  under  the  trade  name  "Rasindia." 
by  Mr.  E.  H.  Anderson,  at  272.  East  19!lth  Street.  New  York, 
U.S.A. 


LEGAL. 


Alleged  Unlawful  Possession. 

At  the  Mansion  House  Police  Court  on  the  loth  inst.."VVm.  .James 
Mansell  33,  an  electrician  of  Woodley  Road,  Stoke  Newington,  was 
charged,  on  remand,  before  Sir  John  Knill,  with  being  in  the, 
alleged  unlawful  possession  of  one  electrolier,  an  electric  standard, 
and  fittings,  supposed  to  have  been  stolen. 

Mr.  Henry  Wells,  acting  secretary  of  the  General  Electric  Co.. 
Ltd.,  said  the  fittings  were  of  their  manufacture,  but  he  could  not 
say  that  they  had  been  stolen  from  them. 

Mr.  Douglas  (Chief  Clerks  :  Do  you  sell  wholesale  or  retail .' 

Witness  :  Wholesale.  They  had  not  got  prisoner's  name  on 
their  books  as  a  customer.  The  value  of  these  articles  was 
about  »:9. 

Sir  .Tohn  Knill  said  he  was  satisfied  that  prisoner  was  not 
honestly  in  the  possession  of  the  articles,  and  sentenced  him  to 
14  davs'  hard  labour. 


General  Electric  Co.,  Ltd., 
Electric  Co.,  Ltd., 


AND  THE  British  General 
r,  .T.  OssAWA  i;  Co, 


According  to  a  Sydney  ue,-.  spaper,  on  .June  22nd,  in  the  Australian 
Courts,  Mr.  G.  E.  Flannery  appeared  for  the  plaintiffs,  and 
Mr.  F.  R.  .Jordan  for  the  defendants,  of  York  Street,  Sydney,  in 
this  matter,  in  which  the  plaintiifs  applied  for  an  injunction 
restraining  the  defendants  from  infringing  the  former's  trade 
mark. 

His  HtiNouR  made  the  following  orders  in  terms  of  the  statement 
of  claim,  viz.  : — (1)  That  the  defendants  be  restrained  from  in- 
fringing the  trade  mark  on  certain  electrical  apparatu.s  of  the 
plaintiff,  the  General  Electric  Co..  Ltd.  :  (2)  that  the  defendants 
be  restrained  from  passing  or  attempting  to  pass  the  defendants' 
goods  as  the  plaintiff  company's  goods  ;  (3)  that  the  defendants 
deliver  up  all  apparatus  in  their  possession  which  offend  against 
the  above  injunction. 

Refusal  to  Grant  a  Leaving  Certificate. 
The  refusal  of  the  Bristol  Corporation  to  grant  a  leaving  certificate 
to  II.  J.  Bridge,  a  wireman  employed  in  the  sales  department  of 
the  electricity  department,  formed  the  basis  of  an  appeal  to  the 
Bristol  Local  Munitions  Tribunal,  when  the  chairman  of  the 
Tribunal  found  that  reasonable  grounds  had  been  established  for 
the  withholding  of  the  certificate.  The  conijilainant  alleged  that 
the  Corporation  acted  unreasonably  in  refusing  the  certificate, 
inasmuch  as  they  did  not  comply  with  the  Fair  W.ages  Clauses  ; 
he  was  an  electrical  fitter,  a  member  of  the  .\.S.E.,  and  was 
paid  at  the  rate  of  lid.  an  hour  for  53  hours,  which  was  iqiial 
to  a  wage  rate  of  4.'>s.  Kid.  per  week  of  .'iO  hours;  in  .addition, 
he  received  a  4s.  war  bonus.  The  liistrict  rate  for  an  engineer's 
fitter  in  a  "shore  shop  "  in  the  Bristol  district  had  been 
5(ls.  a  week  of  .■>3  hours  since  the  award  of  the  Committee  of 
I'rcxluction,  which  came  into  operation  on  .\pril  1st,  1!»I7.  The 
complainant  contended  that  there  was  no  distinction  in  that  dis- 
trict between  an  electrical  fitter  and  any  other  fitter,  and  that  the 
rate  should  be  nOs.  a  week  of  .'')3  hours. 

The  respondents  contended  that  the  engineers'  rate  above- 
mentioned  Wivs  not  api)licable  to  their  establishment  ;  the  work 
done  was  similar  ti>  that  of  tlie  local  electrical  contractors,  whose 
electrical  fittei-s  were  i)aid  at  lod.  an  hour  for  a  50-hour  week  ; 
and  as  they  were  i)aying  complainant  lid.  an  hour,  they  were 
paying  more  than  the  district  rate,  and  therefore  complying  with 
the  Fair  Wages  Clauses  ;  also  the  award  of  the  Committee  of 
Pro<luction  ha<l  no  application  to  their  establishment. 

The  judgment  stated  that  the  award  did  not  apply  to  the  shops 
of    electrical    contractors,    and    that    the    respondents    had    not 
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iiifringoil  the  Fair  Wane.')  I'limse  i  tlif.v  liad  rcasonablo  ^'rouiuis  loi' 
refusiug  ft  certificate  to  the  comijUiiiiaiit,  ami  the  complaint  waa 
liiamisdeii. 


WAR  ITEMS, 


0(11,1,1  KRV    Kl.UCTRICIAN   FiNKI). 

.\T  the  Wijran  County  Police  Court,  on  Aufrust  3rd,  Cllfloii 
Rainsilale,  electriuian,  was  sunimonetl  hy  tlie  Wiyan  Coal  and  Iron 
Co.  for  failiuj;  to  examine  electrical  aii|)aratnR  at  a  mine.  Mit.  T. 
El.l,l.s  appeared  to  prosecute,  and  said  the  defendant  was  employed 
liy  tile  proseciitintr  company  as  an  electrician.  On  July  '.tth  the 
detriidanl  should  lia\T  inspected  .\spull  Moor  )ium]>int;'  pit.  Imt  he 
said  some  men  were  einploye<l  in  the  pit  shaft,  and  theretVire  lu' 
could  not  make  the  examination.  That  mi^ht  have  been  so,  said 
Mr.  Ellis,  but  defendant  could  quite  easily  have  reached  the 
apparatus  another  way.  He  entered  in  his  loff-liook  that  an 
examination  had  been  mmle.  and  made  the  entry  "  All  in  order  " 
for  that  date.     .\  fine  of  40s.  was  imposed. —  Wiijim  Olixerrei: 


South  London  ELEcreic  Supply.  Couporation  r.  Ch.^ki.ks 

A.    BURBROOK. 

At  Lambeth  County  Court,  ln^fore  Juds'e  Ilodtres,  last  week,  the 
South  London  Electric  Supply  Corporation  broutrht  an  action 
asrainst  Charles  Alfred  Burbrook,  of  III,  Bellevue  Gardens, 
Clapham  Road,  to  recover  .£4  4s.  2d.  for  fixing:  electrical  fitting's. 
His  Honour  gave  judgment  for  the  plaintiffs  for  .CH  14s.  8d., 
with  costs. 


South  Lo.ndon  Elkctric  Supi'lv  Corporation 
Bowman. 


Mr«.  L. 


\t  Lambeth  County  Court,  before  Judge  Hodges,  last  week,  the 
South  London  Electric  Supply  Corporation  brought  an  action 
against  Mrs.  Bowman,  of  31,  .\thenfold  Road.  Clapham,  to  recover 
lis.  6d.  for  work  done. 

Defendant's  daugliter  stated  that  the  fittings  were  damaged 
when  they  went  into  the  flat,  and  her  mother  was  not  responsible 
for  their  repair.  When  the  insjiector  called  his  attention  was 
drawn  to  them,  and  he  said  he  would  send  a  man  to  do  the  work. 

Judge  Hodges  :  You  would  not  have  had  them  repaired  if  you 
knew  you  had  to  pay  for  them  .' 

Witness  :  No. 

Judge  Hodges  said  he  thought  a  mistake  had  been  made,  and 
gave  judgment  for  the  defendant,  with  costs. 


A  Defective  Portable  Lamp. 

At  Falkirk,  on  Monday,  before  Sheriff  Moffatt,  the  Greenock  and 
Grangemouth  Dockyard  C'o.,  Ltd.,  Grangemouth,  were  charged 
with  having  on  June  7th  in  their  yard,  being  a  factory  to  which 
the  Factory  and  Workshops  Acts  applied,  allowed  a  portable  electric 
lamp  to  be  used  by  a  ship's  caulker,  now  deceased,  on  board  a  ship 
under  construction,  the  lampholder  of  which  was  in  direct  metallic 
connection  with  the  guard,  contrary  to  the  Electricity  Regulations, 
and  particulary  Regulation  13. 

Evidence  waa  given  for  the  prosecution  that  there  was  no  doubt 
the  lamp  which  the  deceased  caulker  had  used  was  a  violation  of 
the  regulations.  For  the  defence,  evidence  was  given  by  several 
witnesses,  including  the  company's  electrical  engineer,  that  a 
large  number  of  caulkers  and  riveters  had  been  drafted  from 
Glasgow  in  order  to  expedite  the  work  of  a  particular  ship, 
and  the  wastage  of  portable  lamps  on  that  ship  was  extraordinary. 
Several  of  the  damaged  lamps  were  produced  in  Court.  One 
witness  deposed  that  he  had  seen  the  lamps  wilfully  thrown  at 
workmen,  and  he  had  also  seen  them  placed  in  position  as  targets, 
and  washers  and  nuts  thrown  at  them.  The  workmen  also  wasted 
their  employers'  time,  for  when  new  lamps  could  not  be  provided 
they  remained  idle  until  the  broken  ones  were  repaired. 

A  representative  from  a  Glasgow  firm  of  makers  spoke  to  supply- 
ing lamps  to  the  company  which  did  not  conform  to  Regulation  13. 
The  lamps  were  cheaper  in  the  proportion  of  2s.  9d.  to  7s..  and  they 
did  not  question  an  engineer's  order. 

The  Sheriff  found  the  defenders  guilty,  and  imposed  a  fine 
of  £3.  He  remarked  that  he  was  impressed  with  the  difficulties 
of  the  company  in  carrying  out  work  of  vital  and  great  national 
importance.  It  would  never  do  for  the  company  to  stop  work  because 
they  could  not  obtain  lamps  which  conformed  to  the  Government 
R?gulation8.  That  was  not  common  sense,  and  it  might  be  a  question 
whether  representation  should  not  be  made  to  the  Home  Secretary 
to  have  the  Regulations  made  easier  at  such  times.  There  seemed 
to  be  no  doubt  about  the  wilful  breaking  of  lamps,  and  the  desire 
of  the  workmen  to  waste  their  employers'  time.  He  trusted  that 
no  such  evidence  regarding  workmen  would  te  given  in  that  Court 
again,  and  thought  that  if  the  men  could  be  found  who  hail  committt  d 
the  damage  alluded  to.  they  should  be  severely  dealt  with. 


The  Metric  System. — The  British  Chamlier  of  Coinmei-ci,' 

in  the  Argentine,  which  has  a  .membership  of  over  2.50  British 
companies  and  merchants  trading  with  the  Argentine,  has  sent  a 
memorial  to  the  Prime  Minister  stating  that,  in  the  opinion  of  the 
Chamber,  it  is  highly  desirable,  in  the  interests  of  British  trade 
abroad,  that  the  decimal  metric  system  of  weights  and  measures 
should  be  made  compulsory  throughout  the  Empire  forthwith. — 
Time.-i  Trade  Supplement. 


Exports  to  Switzerland. — The    "  London    Gazelle  "    aii- 

nouiucs  that,  by  Order  iu  Couucil,  flic  exportation  to  Swit- 
zerland of  celluloid  wares,  iusulating  materials,  presspahn, 
and  till  wares,  with  other  items,  has  been  prohibited. 

Trade  with  China. — The  "  London  Gazette."  for  Auj^ust 

loth  contains  a  list  of  additional  firms  in  China  and  Siani  to 
whom   articles  may   be  exported. 

Au.straliu. — The  Federal  GoverniiKiU  has  revoked  the  ban 
placed  liy  the  Federal  Attornoy-Gcneral,  under  the  provisions 
(if  the  Enemy  Trading  Act,  on  the  Sterling  Telephone  and 
Electric  Co.,   Ltd.,  and  Conrad  William   Schmidt. 

Exports  Piohibitcd. — The  "  London  Gazette  "  for  Aujjust 
14th  contain.',  amendments  to  the  schedule  of  articles  of  which 
the  exportation  is  prohibited.  Amongst  the  additions  to  the 
schedule  arc  the  following :- -Malleable  castings — chain  fit- 
tings, conduit  fittings,  lamp  fittings,  pipe  flanges,  stove  fit- 
tings, tramway  httings;  chemicals — mixtures  and  prepara- 
tions containing  ethyUc  alcohol;  manufactures  of  raw  hides — 
pinions,  &c.,  suitable  for  textile  machinery;  metal  valves  of 
all  descriptions. 

Foreign=ControlIed  Companies. — The  fourth  report  of  the 
Enemy  Influence  Sub-Committee  of  the  Unionist  War 
Committee  has  just  been  issued.  It  deals  with  the 
disclosure  of  the  identity  of  foreign-controlled  companies. 
The  report  mentions  that  in  deciding  what  steps 
should  be  taken  to  prevent  foreign-controlled  companies 
in  the  future  from  passing  themselves  oft'  as  British 
concerns,  care  must  be  taken  not  to  discourage  the  invest- 
ment of  foreign  capital  in  the  business  of  this  country.  The 
Sub-Committee  expresses  the  opinion  that  it  would  be  reason- 
able to  require  that  where  a  company  or  corporation  carry- 
ing on  business  in  the  United  Kingdom  is  actually  under 
foreign  control,  unless  the  existing  title  of  the  company 
clearly  and  correctly  designates  its  foreign  nature,  the  fact 
.should  be  disclosed  in  its  title  by  adding  the  words  "  foreign- 
controlled,"  so  that  everyone  having  dealings  with  it",  and 
the  public  generally,  may  be  aware  of  such  foreign  control. 
In  order  to  ensure  the  observance  of  the  law,  the  Sub-Com- 
mittee recommends  that  the  directors  and  secretary  of  every 
company  or  corporation  should  be  required  to  make  proper 
returns,  stating  the  position  of  the  company,  to  the  Board 
of  Ti'ade. — Financial  Times. 

Air=Raid  Warnings. — Sir    G.    Touche    asked    the   Home 

Secretary  whether  he  was  aware  that,  following  the  intima- 
tion that  electric  power  stations  desiring  to  receive  telephonic 
air-raid  warnings  by  day,  such  as  had  always  been  given  by 
night  when  there  w'as  less  risk  to  machinery  and  fewer  hands 
employed,  should  apply  to  the  police  authorities,  the  Asso- 
ciated Municipal  Electrical  Engineers  of  Greater  London  made 
application,  and  received  a  reply  suggesting  that  the  object 
would  be  met  by  the  arrangements  for  giving  a  general  public 
warning  when  enemy  aircraft  were  reported  to  be  approach- 
ing the  London  area ;  if  he  was  aware  that  the  pubhc  warn- 
ing was  rendered  inoperative  in  the  works  in  consequence  of 
the  noise  of  the  machinery  and  other  causes,  and  if  he  would 
reconsider  the  refusal  to  give  direct  warning  by  day  as  well 
as  night. 

Mr.  Pratt  said  the  application  from  the  electrical  engineers 
was  received  before  arrangements  were  made  for  a  public 
warning  in  London,  and  when  the  public  warning  had  been 
arranged  for  it  was  suggested  that  it  might  sufifice  for  their 
purixises.  He  had  not  received  any  representations  to  the 
contrary  from  the  Association,  but  he  was  communicating 
again  with  the  Association. 

Trade  Within  the  Empire. — ^The  Prime  Minister  has  ap- 
pointed a  Committee  of  Ministers  to  report  on  the  best 
methods  and  machinery  by  which  to  give  effect  to  the  resolu- 
tion passed  by  the  Imperial  War  Conference  in  favour  of 
special  facilities  being  accorded  for  the  exchange  of  the 
products  and  manufactures  of  the  Empire.  It  is  understood 
that  the  Government  departments  which  will  be  represented 
on  the  Committee,  of  which  Mr.  Walter  Long  is  chairman, 
are  the  Treasury,  Foreign  Office,  Colonial  Office,  India  Office, 
Ministry  of  Reconstruction,  Board  of  Trade,  Ministry  of  Ship- 
ping,  Board  of  ."Agriculture,  and  the  Ministry  of  Labour. 

Eniplovmenl  Exchanges. — The  Civil  Service  Correspon- 
deiit  of  the  Dnilii  Telegraph  states  that  Mr.  Hodge,  Minister 
of  Labour,  has  (lecided  on  a  new  scheme  which  will  have  an 
important  bearing  on  the  future  usefulness  of  the  Employ- 
ment Exchanges,  and  undoubtedly  will  commend  itself  to 
■employers  and  workers.  Over  the  United  Kingdom,  until 
now.  only  about  '20  lix-al  advisory  committees  have  been  estab- 
lished. In  future  there  wUl  be  an  Advisory  Committee 
attaclied  to  each  exchange.  The  committees  will  be  em- 
powered to  di.scuss  anything  they  choose,  and  to  advise  and 
make  .suggestions  as  they  thmk  fit.  It  is  estimated  that  about 
8IH)  of  these  Advisory  Committees  will  be  set  up  all  over  the 
kingdom.  London  will  have  one  C-entral  Committee,  but 
.with  .sub-committees  in  close  touch  with  each  exchange. 
Under  Mr.  Hodge's  .scheme  all  trades  and  industries  will  be 
represented  in  one  omnibus  committee,  composed  of  one-half 
employers  and  one-half  workers.. 
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Labour  Disputes. — Numerous  resolutions,  it  is  stated, 
have  been  received  by  the-  Executive  Council  of  the  Amal- 
gamated Society  of  Engineers  from  branches  and  district 
committees  expressing  dissatisfaction  at  the  inadequacy  of  the 
Committee  of  Production's  award  relative  to  the  wages  in  the 
engineering  and  foundry  trades.  As  the  result,  the  Executive 
Council  has  sent  a  letter  to  the  Committee  on  Production,  in 
which  it  states  it  is  essential  that  the  Conunittee  should  be 
made  couverauat  with  the  state  of  fcH>ling  manifesting  itself 
throughout  the  country  among  the  members  with  reference 
to  the  award,  as  they  deem  the  advance  of  ;te.  a  week  totally 
due  to  the  increased  cost  of  living.  The  executive  has  received 
a  communication  from  Dr.  Macnamara  to  say  that  the  BoanI 
of  Admiralty  has  decided  that  the  award  shall  be  applied  to 
workmen  in  the  Royal  dockyards,  and  that  instructions  have 
been   issued  to  that  effect. — Daily  Telcgrajili. 

Exemption  Applications. — At  Rochdale,  Mr.  G.  Webster, 
tramways  manager,  appealed  for  J.  Crossley  {■%,  Class  A, 
single),  electilc  wireman,  and  four  married  motormen,  three 
Class  A  and  the  other  Bl,  and  all  under  32  years  of  age.  Mr. 
Webster  said  he  had  lost  43  drivers  out  of  f^S,  and  was  still 
14  .short.  He  was  trying  to  obtain  substitutes  wherever  pos- 
sible. Cro.ssley  was  conditionally  e.\empted,  and  the  others 
put  back  to  November  lotli. 

.\t  Burnley,  an  electrical  engineer,  now  in  the  Army,  ap- 
pealed for  an  engineer,  mairicd,  'iil,  C  1,  but  previously  re- 
jected.    Exemption  to,  Septendjer  30th   was  given. 

At  Slough,  the  Military  appealed  against  alisohite  exemp- 
tion held  by  W.  C.  Playwaid  (38,  A  1),  electrician.  Hayward 
was  stated  to  have  entire  charge  of  an  electric  plant.  Appeal 
allowed,  certificate  cancelled,  and  three  months'  temporary 
exemption  allowed,  with  no  further  appeal   without  leave. 

At  Hereford,  Messrs.  Harding  Bros.  :(pi>ealed  for  H.  C. 
Owens,  electrician;   exemption    until  Octolier    1-Jth. 

At  Hastings,  Mr.  Wordiey  apix^aled  for  R.  0.  Menifield 
(40,  Al),  electrician,  and  a  meml)or  of  the  Fire  Brigade: 
three  months'   conditional   exemption. 

At  Eawmarsh,  the  Mexborough  &  Swinton  Tiainway  Co. 
appealed  for  the  retention  of  two  motormen  ;  one,  aged  28, 
had  his  exemption  confiimed;  the  othei-  appeal,  referring  to 
a   discharged  soldier,  was  deferred  for  further  information. 

An  appeal  was  made  by  the  Military  to  the  Herefordshire 
.\pi>eal  Court  for  J.  Langford  (33,  Bl),  electric  light  atten- 
dant, who  bad  been  exempted  locally.  Respondent  was  put 
back  to  October  1st,  with  an  examination  by  ttie  Central 
Medical  Board  in  the  meantime. 

At  Oldham,  exemption  was  claimed  (nr  a  Corporation  tramcar 
driver  (32,  B  1).  It  was  .stated  that  he  was  22  days  below  the 
age  limit  for  men  employed  on  work  of  public  utility.  He 
was  given  exemption  until  November  1st. 

At  High  Wycombe,  an  appeal  was  lodged  by  E.  H.  Milnei- 
(30.  CI).  electric;d  engineer;  on  his  remaining  a  Special  Con- 
.stable,  he   was  given  three,  months'  temporary  exemj.ition. 

At  Ca.stleford,  the  Military  appealed  against  exeniption  held 
by  C.  J.  Cox,  electrical  engineer,  pas.sed  for  general  service. 
Seveml  firms  wrote  stating  that  tliey  were  dependent  upon 
Mr.  Cox  for  repairs,  &c..  and  the  appeal  was  dianlloweil.  and 
the  exemjition   allowed   to  remain  in    force. 

.At  ( Uouce.sfer,  conditional  exemption  was  com'edeil  to  an 
electrician  ('J),  01),  .'-aid  to  be  the  oidy  man  left  capable  of 
looking  after  the  plant  at  .several  theatres.  The  Military 
ivpresentatlve  inthnated  that  he  wnuld  appeal  against  the 
decision. 

Before  the  County  Appeal  Court,  exemption  was  claimed 
l>y  Mr.  Albert  Willcox  (39,  C2),  electrical  engineer,  of  Farn- 
ham  Oonunon.  It  was  certified  by  the  Acting  Tuberculosis 
Officer  of  the  Bucks,  County  Coutu'il  that  appellant  had 
tuberculosis  of  the  lungs.  Six  months'  tempurary  exemidion 
was  granted. 


BUSINESS  NOTES. 


Electrical  Trade  with  the  British   West   Indies. — Tlie 

following-  piirliculars  of  the  imports  of  electrical  goods  into  the 
British  West  Indies  and  British  Guiana  are  taken  from  a  report 
by  the  Canadian  Trade  (Jommissioner  at  Uarbados,  which  is  publishetl 
in  the  .July  2nd  issue  of  the  "  Weekly  IJuUetin  '  of  the  Canadian 
Department  of  Trade  and  Commerce  : — 

-Mthou^h  electricity  has  been  introduced  into  Barbatlos,  Trinidad, 
British  Guiana,  and  .Taniaica,  for  lighting  and  for  power  for 
tramways,  it  has  not  come  into  general  use.  and  there  is  a  wide 
field  for  its  expansion  for  lighting  and  domestic  purposes.  For  the 
whole  of  the  West  Indies  the  value  of  the  imimrts  of  electrical 
apparatus  and  fittings  amounts  to  only  c:f.'),n(iO  a  year.  This,  how- 
ever, does  not  include  machinery  or  the  large  quantity  of  copper  wire 
required  by  the  tramway,  electric  lig'hting,  and  telejihone  companies. 
The  value  of  wire  used  considerably  exceeds  the  value  of  electrical 
apparatus.  Of  the  refiuirements  for  electrical  goods  of  all  kinds, 
the  IJnite<l  States  is  at  present  the  largest  supplier,  hut  the  bulk  of 
these  goo<lB  came  from  the  I'nitcd  Kingdom  previous  to  the  war. 
The  I' ni ted  .-states  has  now  practically  all  the  trade  of  Trinidad 
and  Bentnida,  about  two-thirds  that  of  .famaica,  and  more  than 
half  that  of  British  Guiana.  The  T'nited  Kingdom  comes  next, 
supplying  the  greater  part  of  the  tradeof  Barbados,  about  one-third 


of  that  of  Jamaica,  and  practically  all  the  trade  of  the  Windward 
and  Leeward  Islands. 

There  are  only  three  cities  in  the  West  Indies  that  have  electric 
tramway  services,  namely,  Kingston  (.Jamaica),  Port  of  Spain 
(.Trinidad),  and  George  Town  (British  Guiana).  It  is  understood 
that  after  the  war  the  existing  mule  tramway  system  in  Barbados 
will  be  replaced  by  an  electrical  system  ;  the  rails  and  some  of  the 
machinery  retjuired  have  already  been  imported.  - 

Electric  motors  are  being  gradually  introduced  into  the  larger 
sugar  factories,  engineering  establishments,  cotton  ginneries,  and 
also  for  dental  and  other  minor  purposes  where  electric  current 
can  be  obtained.  In  the  last  few  years  'electric  fans  have  been 
installed  in  the  princijial  commercial  and  public  offices.  In  all 
the  principal  hotels  and  private  residences  electric  bells  are  now- 
fitted. 

Throughout  the  larger  islands  complete  telephone  systems  are.  to  be 
found. 

.\8  regards  the  electric  fittings  used  in  the  West  Indies,  *:c.,  it  is 
to  be  noted  that  the  electric  lighting  system  in  Barbados  follows 
the  British  practice  in  using  the  bayonet  type  of  lampholder.  but  in 
British  Guiana,  Trinidad,  and  .Jamaica,  the  American  screw-base 
type  is  in  use. 

In  the  Windward  and  Leeward  Islands  electricity  has  not  been 
introduced  to  any  extent.  Attempts  to  introduce  electric  cookers 
into  the  larger  islands  have,  up  to  the  present,  met  with  little 
success. — Jiotird  of  Ti-ndf  Jtuivmil. 

Catalogues  and  Lists. — Me,ssrr.  Sterns,  Ltd.,  Royal 

London  House,  Finsbury  Square,  E.C.  2. — Leaflet  relating  to 
"  Balagrip  Bricks"  for  balata  belts,  and  "Excelsior  .Sternoline  " 
for  use  in  screw  and  automatic  lubricators. 

The  Cuedenda  Conduits  Co.,  Ltd.,  Birmingham. — Three 
showcards  executed  in  colours,  showing  "  Creda "'  electric  fires  in 
the  nursery,  in  the  bathroom,  and  in  the  trenches — very  effectively. 

MES.SUS.  Rose  Bros.,  25.  Milton  Street.  E.C.  2. — Special  cata- 
logue of  pocket  lamp  cases,  pocket  accumulator  lamps,  dry 
biitteries  and  accumulators,  bulbs,  itc. 

Book  Notice. — "  Science  Abstracts."  A  and  B,  No.  23.') 
Vol.  XX,  Part  7.  July  30th,  1917.  London  :  E.  &  P.  N.  Span 
Price  Is.  6d.  each  net. 

Bankruptcy  Proceedings. — Fredkeick  Brown,  s,  Staf- 
ford street.  Llanelly. — Order  of  discharge,  as  from  July  6th.  1919. 

G.  J.  T.  J.  Parfitt,  11,  Priory  Road,  Keynsham. — Notice  is 
given  of  intended  dividend.  Last  day  for  receiving  proofs,  August 
28th.  1917.     Official  Receiver,  Mr.  C.  H.  King. 

Private     Arrangements. — Basil    Ohakles    Cousen.s, 

SI,  Bold  Street,  Fleetwood,  and  ti,  Albert  Square,  and  Wyre  Dock, 
Fleetwood,  electrical  instrument  maker. — A  meeting  of  the  creditors 
was  held  at  Preston,  when  a  statement  of  affairs  was  submitted 
showing  liabilities  totalling  .i;i,l.S4.  The  net  .issets  were  C89?, 
disclosing  on  paper  a  deficiency  of  :(;589.  It  was  stated  that  the 
debtor  had,  owing  to  proceedings  and  judgment,  consulted  his 
solicitor  a  few  days  before  the  meeting,  and  it  had  teen  considered 
desirable  to  protect  the  assets  for  the  benefit  of  all  concerned. 
Owing  to  hia  being  engaged  on  Government  work  he  wag  not  pre- 
sent at  the  meeting.  There  was  no  ott'er  before  the  meeting,  but 
several  creditors  expressed  the  opinion  that  it  would  be  better  if 
the  debtor  could  make  some  proposal.  It  was  decided  to  confirm 
the  deed  already  executed  in  favour  of  Mr.  Todd  (Preston),  a  Com- 
mittee of  Inspection  being  elected.  The  following  are  the 
creditors  : — 

British  ThoraBon-HoListon Co.. .  i:27  Falk,  Stadelmanil  it  Co.           ..  £13 

"  Banl^ers  " .  .         . .         . .          . .  28G  Great  Griiiltiby  Salt  Co 16 

Bowcock  &  Wilkinson    .,         ..  57  Heath  I'f  Co.           91 

Baxendale  &  Co IS  Munrne  &  Co.,  Ltd u 

Baxendale  Bros.,  Ltd 486  Mason,  J.  W.,  &  Co.,       ..-       ..  23 

Cookson,  Ltd 14  Penman,  Dr 18 

Close,  Albert          38  Preston  *  Sons,  Ltd 12 

Cajlcnder's  Cable  Co »)  Potter,  John           23 

Edelshaw  &  Sons 16  Parkinson,  N 14 

Fleetwood  Trawlers                  ..  14  Whittington  &  Wilson    ..         ,.  16 

Fire. — Cnnsideriible  dainage  was  caused  by  an  outlireak 
of  fire  at  Silvertown  early  on  Saturday  morinng  at  the  Winchester 
.Street  Works  of  the  India-Rubber.  Gutta-Percha,  and  Telegraph 
Works  Co.  The  outbreak  wa-s  discovered  in  a  huge  building  of  four 
floors,  and,  owing  to  the  inflammable  nature  of  its  contents,  the 
two  upper  floors  were  (Quickly  involved. — Fiiiiiiiriul  'J'imrx. 

Advance    in     Prices. — The     Sterling    Telephone     and 

Electric  Co.,  Ltd.,  announce  that  from  the  I.Sth  iust.  all  list 
prices  are  further  advanced  20  per  cent.,  with  certain  specified 
exceptions. 

Liquidation.— KoKTiNO  IJiios..  Ltd.,  :)3,  Victoria  Street, 

Lonilon,  S.W.  1. — This  company  has  gone  into  voluntary  liquidation 
for  the  purpose  of  getting  rid  of  all  enemy  connections.  The 
business  has  been  sold  as  a  going  concern,  with  all  assets  and 
liabilities,  to  a  new  company  under  the  name  of  Korting  Bros. 
(1917),  Ltd..  which  will  carry  on  the  business  lus  an  entirely  British 
concern,  at  the  same  address. 

Company  Directors. — The  B.  of  T.  has  imlilislied  in  tlic 

l.niiiUiii  (liiziilr  of  August  1  Ith  a  schedule  prescribing  the  form  in 
which  the  particulars  rcipiired  by  Section  2  of  the  Companies 
(Particulars  as  to  Directors)  Act,  1917,  are  to  be  sent  to  the' 
Registrar  of  Comi)anie8,  and  an  amended  form  to  be  used  in 
making  the  list  of  members  and  summary  of  capital  required  hy 
Section  2i>  of  the  Companies  (Consolidation)  Act,  19ds,  aa  amended 
by  the  former  Act. 
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Trade   Between   the   United   Kingdom  and  Canada.— 

The  Imperial  Trade  Corre.'ipondent  at  Wiiiniiie^r  (Mr.  W.  J.  Iloaley) 
reports  that  the  Winnipeg  Boanl  of  Trade  (i.f.,  the  Chainter  of 
Commerce)  has  appointed  a  new  Staiulinif  Committee  with  the  object 
of  promotinfr  trade  between  the  Unitetl  Kinjrdom  and  Canada.  Thi.s 
Committee,  which  is  to  lx>  known  aa  the  Imperial  Tnule  Committee 
of  the  WinnijiCi;  Board  of  Trade,  is  prepared  not  only  to  answer  all 
question.s  by  liritish  manufacturers  bearintr  on  the  trade  within 
the  Empire,  but  to  receive,  and  have  properly  displayed,  samples 
from  any  British  manufacturer,  liy  this  means,  it  is  thoutrht,  im- 
porters in  Western  Canada  will  liave  an  opjiortunity  of  handliu;r 
British-matle  ^oods  which  are  suitable  for  that  territory.  Samples 
submitted  can  usually  be  sold,  and  the  proceeds,  less  a  small  com- 
mission to  cover  incidental  expenses,  remitted  to  the  exporter. 
The  Committee  will  also  endeavour  to  establish  connections 
between  the  importer  and  manufacturer,  or  the  importer  and  afrent. 
Communications  from  the  British  firms  should  be  addressed  to  the 
Secretary,  Imperial  Trade  Committee  of  the  Winnipeg  Board  of 
Tratie,  Winnipes;. —  htunul  of  Trmlr  ,lournul. 

Trade  Announcement. — Messrs.  GnraoLAY,  Ross,  and 

Co..  Ltd..  Glasgow,  announce  their  removal  to  Adelphi  Enprineerinfr 
Works.  Reid  Street.  Bridj?eton.  Glasgow.  Telephones  ;  Bridgeton 
1721  and  172L'.     Telegrams:  "  Grindlay,'' Glasgow. 

Plant  for  Sale. — Nuneaton  (,'orporatiou  has  for  disposal 
a  complete  electrical  plant,  suitable  for  a  private  installation.  Full 
particulars  are  given  in  our  advertisement  pajies  to-day. 


LIGHTING  AND  POWER  NOTES. 


Australia. — Consideration  is  being  given  by  the  Sydney 
City  Council  to  the  question  of  acquiring  a  coal  mine  to  provide  coal 
for  the  municipal  electric  supply  station.  A  coal-bearing  property 
is  being  investigated. — Mclhinirne  Age. 

The  Sydney  City  Council  has  been  advised  that  the  High  Com- 
missioner for  Australia  has  been  notified  that  it  is  impossible  to 
sanction  priority  for  a  steam  turbine  plant  for  the  Council,  and 
suggesting  that  the  Council  should  reduce  the  supply  of  power  to 
private  customers,  and  thus  provide  adequate  supply  for  national 
and  public  purposes. 

Balls  Head.  Sydney,  N.S.W..  is  to  be  transformed  into  the  largest 
coaling  dei)6t  in  the  Southern  Hemisphere,  at  a  cost  of  about 
£.">00,000  ;  stocks  of  coal  of  50.0(10  tons  and  upwards  will  be 
carried,  as  well  as  stoi'es  of  oil  fuel,  ice.  The  colliers  will  be 
discharged  by  mechanical  grabs,  and  the  coal  sent  to  the  stacks  by 
means  of  electrical  conveyor  belts.  Electrical  weighing  machines 
are  included  in  the  plaut.  and  will  work  in  conjunction  with  the 
conveyors. —  CoUierij  Gmirdinn. 

The  WoUongong  Council  has  been  informed  by  the  Public  Works 
Department  that  a  feeder  can  be  run  from  the  Port  Kembla — 
Cordeaux  transmission  line,  enabling  an  electric  supply  scheme  to 
be  started. — Si/dnei/  Erening  Xews. 

The  Warruambool  (Vic.)  T.C.  and  Water  Trust  has  decided  to 
provide  for  a  future  municipal  electricity  supply  in  the  town  by 
installing  new  1.50-H.p.  high-speed  engines  at  the  water  supply 
pumping  station :  until  the  electric  supply  is  installed,  the  new 
plant  will  be  utilised  for  pumping  only. — Melboui-iie  Age. 

Bacup. — -^t  a  meeting  of  the  T.C,  Councillor  .J.  H. 
Lord  said  there  was  a  general  satisfactory  increase  month  by  month 
in  the  demand  for- electricity  ;  they  had  not  been  able  to  meet  the 
Rawtenstall  Corporation  with  regard  to  the  question  of  a  bulk 
supply,  but  were  asking  for  a  conference,  so  that  the  matter  might 
be  settled. 

Canada. — I"  a  recent  article,  Ijy  Mr.  W.  R.  Bonnycastle, 

ic  the  Electrical  .^'pui.v,  the  author  draws  attention  to  the  power 
requirements  of  Vancouver  City,  advocating  that  the  city  should 
secure  a  power  site  at  Bridge  River,  138  miles  away,  where  an 
operating  head  of  1.400  ft.  could  be  obtained,  and.  with  storage 
facilities.  .500.(100  h.p.  could  be  developed.  The  cost  of  the  develop- 
ment would  be  $45  per  h.p.  at  the  power  house,  and  at  Vancouver 
$70-'.tO,  depending  on  the  energy  delivered.  This  development 
could  supply  a  large  portion  of  the  province,  and  is  said  to  be 
considerably  less  costly  than  those  proposed  for  Winnipeg. 

A  company  is  erecting  a  large  plant  at  Shawinigan  Falls, 
Quebec,  for  the  purpose  of  manufacturing  carborundum  and 
other  abrasives.  A  contract  has  been  made  with  an  electric  power 
company  to  supply  20.TI0O  h.p.  to  the  new  enterprise.  It  is 
expected  that  the  construction  of  the  plant  will  be  completed  by 
the  end  of  the  year,  and  that  a  staff  of  300  men  will  be  employed 
at  first. 

Colchester.— Proposed  New  Statioj;.— The  Electricity 

Committee  has  under  consideration  a  scheme  for,  erecting  and 
equipping  a  generating  station  on  the  river  :  the  existing  works 
would  be  converted  into  a  main  distribution  sub-station. 

Continental.— Spaix. — In  discussing  the  future  of  the 
electro-chemical  and  electro-metallurgical  industries  in  Spain, 
Ln  Eni'rgUi  Electricu  concludes  that  the  principal  Spanish  rivers 
and  their  feeders  could  supply  1.20O.O00H.P.  for  their  development. 
of  which  only  400.000  H.P.  is  at  present  utilised. 

The  Sociedad  Hidroelectrica  del  Pindo  has  been  granted  the  use 
of  the  whole  of  the  water  power  obtainable  from  the  River  Dobra. 
Orvieda  Province,  for  utilisation  for  industrial  purposes. 


Greasbro'. —  Provisio.val   Ohukk.  —  The   U. ]>.('.    lias 

decided  to  make  an  application  to  the  B.  of  T.  for  a  Provisional 
Order  to  authorise  the  supply  <if  electricity  for  public  and  private 
purposes  within  the  urban  (listrict. 

Hereford. — Elkctkici  rv  Puicks. — 'I'iie  Kleciricily  Com- 
mittee has  recommended  that,  with  the  exception  of  reverting  to 
the  previous  daylight  schedule  of  prices,  plus  the  ailvances,  it  will 
be  unnecessary  to  raise  the  i>rices  of  electricity  further.  The 
Finance  and  General  Purposes  Committee  had  recommended 
iucreii.>ie<l  charges  to  all  classes  of  consumers. 

Harrogate. — The  T.C.  i.s  end(;avouring  to  get  pcrmifwion 
from  the  military  authorities  to  keep  all  the  public  electric  lights 
in  operation  during  the  coming  winter. 

Boir.KU  Bv-Pkodi CT  Plant.— The  Electricity  Committee  has 
recommended  the  Council  to  make  application  to  the  L.G.B.  for 
sanction  to  borrow  tl.710  for  the  installation  of  a  by-product 
steam  boiler  plant,  in  accordance  with  the  designs  and  si)ecifi- 
cations  of  the  borough  electrical  engineer. 

India. — Electhk;  Poweu  in  Colliekies. — The  collieries 

of  India,  and  especially  those  in  Bengal,  have,  during  the  past  few 
years,  been  gradually  adopting  electricity  as  a  motive  power  in 
place  of  steam.  Companies  owning  a  number  of  collieries  have 
recently  effected  an  economy  by  installing  units  at  u  central  station 
and  distributing  electricity  to  the  various  collieries. —  CoUicnj 
(jiKirdiiiH. 

Leeds.— Proposed  Loan. — Application  has  been  made 
by  the  Electricity  Committee  to  the  L.G.B.  for  powers  to  borrow 
a  sum  of  .€25,000  for  mains  extensions,  and  also  a  similar  amount 
for  the  erection  and  equipment  of  sub-stations. 

London. — MAnvLEiiONE.— The  general   manager  of  the 

electricity  supply  department  reports  that  the  output  of  electricity 
for  the  four  weeks  ended  July  2Gth  last  was  ,S7.s.l50  units,  as 
compared  with  836,900  units  during  the  corresponding  period 
of  li»16. 

Manchester.  —  Electric     Cooking  •'  and     Heating 

Appliances. — In  the  current  year's  estimates  of  the  Corporation's 
Sanitary  Committee,  £250  is  provided  to  cover  the  expenditure  of 
the  Air  Pollution  Advisory  Board  for  chemical  analysis  and 
research  work  in  connection  with  electricity,  gas,  and  coal  cooking, 
and  heating  appliances.  The  Committee  reported  that  an  appli- 
cation had  been  made  to  the  Committee  of  the  Privy  CouncU  for 
Scientific  and  Industrial  Research  for  a  grant  in  aid  of  the  work,  and 
that  a  reply  had  been  received  stating  that  the  Privy  Council  had 
promised  the  sum  of  *;  150,  subject  to  certain  conditions. 

Marsden. — The  U.D.C.  has  considered  a  letter  from  the 
Yorkshire  Electric  Power  Co.  on  the  lighting  question,  and  a 
special  meeting  is  to  be  convened  to  discuss  the  matter  with  the 
company. 

Middleton. — Bulk  .Supply. — The  Corporation  has  had 
under  consideration  the  report  of  the  electrical  engineer  on  the 
proposal  to  convert  the  electricity  works  into  a  transformer  and  dis- 
tribution stationio  deal  with  a  bulk  supply  of  electricity  from  Man- 
chester, stating  that  under  the  proposed  arrangement  an  increased 
output  of  70  per  cent,  above  the  capacity  of  the  present  plant 
could  be  immediately  provided  to  meet  the  future  demands,  and  an 
estimated  saving  in  wages,  maintenance  cost,  and  repairs,  kc.  of 
over  £900  per  annum  could  be  effected,  whilst  the  saving  in  the 
amount  of  coal  consumed  in  the.  generation  of  the  electricity  at 
Manchester,  as  compared  with  Middleton,  would  be  l.oOo  tons  per 
annum.  The  town  clerk  has  been  instructed  to  communicate  with 
the  Coal  Controller  on  the  matter. 

New  Zealand. — The  revenue  of  the  Auckland  Corpora- 
tion electricity  department  for  last  year  was  £60,326,  and  the 
gro.ssj)rofit  was  £34,033.  In  his  annual  report,  the  city  electrical 
engineer  states  that  there  was  an  increase  of  10  percent.  Ln  the 
output  as  compared  with  the  previous  year,  which  would  have 
been  much  greater  if  conditions  had  been  normal  and  materials 
available, — Auckland  Weekly  Xews. 

Perth.— Price  Increase.— The  Corporation  Gas  and 
Electricity  Committee  has  agreed  to  recommend  an  increase  in  the 
gas  rate,  and  an  all-round  increj^e  of  40  per  cent,  on  the  electricity 
rates. 

Peterborough.— Price  Increase.— The  T.C.  has  decided 

to  further  increase  the  price  of  electricity,  as  from  September  3i>th. 
by  10  per  cent.,  making  a  total  additional  charge  on  the  pre-war 
rates  of  20  per  cent.,  and  to  notify  the  Electric  Traction  Co.  that 
the  rates  paid  tor  current  are  to  be  revised  three  months  hence. 

Sheffield.  —  Arrangements  have  teen  made  for  the 
transfer  to  Sheffield  of  28,000  KW.^f  plant  which  is  to  be  installed 
in  the  emergency  power  house  at  Blackburn  Jleadows.  and  the  general 
manager  has  been  authorised  brplace  contracts  for  the  necessary 
machinery,  boilers,  and  works,  at  a  total  estimated  cost  of 
£5(!0,000.  This  includes  plant,  &c.,  already  ordered.  Mains  are 
to  be  extended  at  an  estimated  cost  of  £2,092. 

Sunderland. — The  T.C.  has  decided  against  the  recom- 
mendation of  the  Electricity  Committee  that  the  services  of  the 
borough  electrical  engineer  should  be  temporarily  lent  to  the 
B.  of  T.  Coal  Mines  Department. 

The  T.C.  has  decided  that  no  services  for  the  supply  of  electricity 
be  laid  unless  the  consumer  first  provides  a  priority  certificate  of  a 
sufficiently  high  category  to  enable  the  Electricity  Department  to 
purchase  the  material  required  for  the  work. 
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Tasmania. — According  to  the  Jlclliininie  Aife,  the  Lake 

irarfTiw-et  hydro-electric  plant  is  to  be  extended  by  the  Mount 
Lyell  Co.,  so  as  to  make  available  .S,Ol)0  h.p.  additional  to  the 
present  installation,  at  a  cost  of  about  .-CTO.OIXl,  tlie  ajfirreyate 
csiienditure  in  this  connection  bein^'  approximately  .£2:Kl,oOO.  At 
tlu^  request  of  the  Government,  the  Mount  Lyell  Co.  has  investi- 
jrated  a  scheme  tor  sreiieratinfr  electricity  on  the  Kint;'  River.  The 
results  indicate  that  it  appears  "economically  feasible  '  to  install 
a  od.OOO-ll.P.  plant.  Additional  power  from  the  Lake  Maryaret 
installation  will,  in  the  first  instance,  be  used  for  the  electrolytic 
priidnctiou  of  speller. 

Whitworth. — The  Council  has  heeii  in  cominunication 
with  the  Rochdale  Tramways  Committee,  with  a  view  to  olttainintf 
electricity  from  the  overhead  wires  for  street  lighting  purposes, 
and  has  been  informed  that  the  scheme  would  be  impracticable,  as 
t  he  voltage  in  the  wires  varied  considerably,  and  at  times  was  very 
low. 


TRAMWAY  AND  RAILWAY  NOTES. 


Australia. — The  Brighton  (Vic.)  Council  has  decided  to 

apply  for  an  Order  in  Council  authorising  the  construction  of 
electric  tramways  iu  its  territory. 

According  to  the  Melhuunit'  .Ici/ir*.  the  net  profit  of  the  Mel - 
bourneTramwa.ys  Board  for  thefirstyear'soperatingofthecable  tram- 
way system  will  be  about  £3.")0,(K10.  Last  year,  under  the  Melbourne 
Traiuway  Co.'s  management,  the  revenue  from  traffic  was  £.S0,5,{)U0  : 
this  year  the  total  earnings  will  be,  approxim.ately,  £841,000,  and 
with  earned  interest  and  income  from  other  sources  .i,'<.'i7,000. 
Though  the  income  of  the  Tramway  Board  will  be  considerably 
more  than  was  received  by  the  Tramway  Co.,  its  expenditure  will 
tie  heavier,  as  wages,  fuel.  A:c.,  have  considerably  increased,  and  the 
law  costs,  consequent  on  the  arbitration  proceedings  over  the  pur- 
chase of  the  Melbourne  Tramway  Co.'s  cars  and  other  equipment, 
will  mean  additional  ex])enditure.  The  Tramway  Co.  last  year 
paid  ^312.00(1  in  dividends,  and  transferred  £97,8.58  to  reserve,  A:c. 
The  Board  will  probably  be  able,  with  an  extra  income  of  approxi- 
mately £35,000  for  the  year,  to  meet  the  increased  cost  of  labour 
and  materials  and  show  a  net  profit  of  about  £350,000  ;  these 
accumulated  profits  will  be  invested  until  such  time  as  Parliament 
directs  what  shall  be  done  with  them. 

Bradford. — Trafkic    Eeceipts. — In    the    week    ended 

August  4th,  the  receipts  on  the  Corporation  tramways  were 
£7,653,  an  increase  of  .£2!>9  on  the  corresponding  week  of  last 
year.  For  the  12(j  days  of  the  current  year  the  income  has  been 
£137,631,  an  increase  of  £12, 620  on  the  corresponding  period 
(127  days)  of  last  year,  whilst  last  year's  figure  was  an  increase  of 
£270  over  1915. 

Continental. — Spain. — The   installation   of    mechanical 

communication  between  Coruna  and  Santiago  has  been  mooted  for 
over  20  years,  and  now  active  steps  are  being  taken  to  realise  a 
scheme.  A  company  has  been  formed  to  construct  an  electric 
tramway  to  link  the  two  cities,  the  funds  being  provided  by  pro- 
minent individuals  in  both  the  provinces  in  which  the  cities  are 
situated. 

A  company  is  in  course  of  formation  for  the  construction  of  an 
electric  tramway  in  the  Asturias,  the  Diputacion  and  Municipalities 
of  Oviedo,  Norena,  and  Pola  de  Siero  having  agreed  1o  make  a  j'early 
subvention  of  7(i,000  pesetas  for  10  years. 

Doncaster. — The   Cor[)(iration   tfaniway  receipts  for  the 

four  days  of  the  Bank  Holiday  period  totalled  £764,  as  against  a 
total  of  £439  last  year.  The  Bank  Holiday  Monday  figure  was 
exceeded  by  the  Saturday  total  of  .£286,  which  was  a  record  day 
iu  takings. 

Leeds. — The    tramway    receijjts    for    the    week    ended 

August  4th  were  £10,719,  an  increase  of  £94  over  those  of  the 
corresponding  period  of  hist  year.  The  passengers  carried  were 
2.320.0(111.  an  increase  of  35,000.  The  receipts  for  the  18  weeks  of 
the  current  financial  year  have  been  CI 97,9 1 3.  an  increase  of 
£20,414  over  the  corresponding  period  of  last  year. 

Wombs  Inspfxtohs. — The  threAened  trouble  on  the  city  tram- 
ways, owing  to  the  appointment  of  six  female  inspectors,  has  been 
settled.  Thp  female  inspectors  are  to  be  retained,  but  the  Tram- 
ways Committee  undertakes  to  appoint  as  future  inspectors,  former 
employes  who  return  from  the  Army  but  are  unfit  for  drivers,  if 
they  are  suitable  for  the  work,  or  other  male  employes.  In  any 
case,  the  appoiutm-'Uts  are  but  a  war-time  measure. 

Mancliester.  —  Tii.\i-Kic    Goxciestio.v     Sciikmk.  — The 

Spjcial  Committee  of  the  Corporalion.  which  has  been  considering 
the  question  of  trathc  congestion'  in  the  central  area,  has  prepared 
a  scheme  which  will  be  submitted  to  the  City  Council  at  the 
September  meeting  ;  the  scheme  provides  for  the  laying  of  two 
new  tramway  tracks  (o  ease  the  severe  congestion  in  Piccatlilly, 
London  Road,  and  O.xford  Street,  provision  of  tramway  terminals, 
and  the  purchase  of  property,  &c.,  estimated  to  cost  between 
£  1  000.000  and  £  1  ,.500,000. 

MaNCHE  TKK  AND  SaLFOUI)  Al'OU.ST  HOMDAV  TitAKriC. — The 
three  days'  receipts  of  the  iMancheslfir  ('irporation  tramways  were 
£I('.1'2I.  against  £9,7ti3  for  the  corresponding  period  in  1916  and 
£8,^03  in  1915.  The  1917  daily  figures  wore  :— Saturday.  £4,106  ; 
Sunday,  £2,480;  and  Monday,  £4,335:  while  Salford's  tram- 
way receipts  for  the  same  period  amounted  to  £5.313,  against 
£.3,054  iu  1916. 


Newport  (Mon.). — The  Light  Railway  Commissioners  ■ 
have  submitted  to  the  B.  of  T.  tor  confirmation  an  order  ma(Je  by  ' 
them  for  the  construction  of  a  light  railway. 

New  Zealand, — The  Wellington  City  Council  has  decided,  , 

owing  to  the  shortage  of  labour,  to  adopt  a  scheme  for  tlu'  curtail-  '  [ 

ment  of  the  tramway  services,  and   to  impose   a   minimum  faro  ' 
of  3d. — Aiiokland  II  eeliljl  yews. 

Sheffield. — The    Overhead    Line    Superintendent   (Mr. 

S.  W.  A.  Sturman)  is  to  act  on  a  Committee  of  Overheml  Line 
Engineei'S,  which  is  to  consider  the  question  of  standardisation  of 
overhead  line  materials.  The  Committee  has  been  appointed  by 
the  Municipal  Tramways  Association.  The  general  manager  has 
disposed  of  five  sets  of  second-hand  magnetic  brake  fittings,  taken 
off  cars  purchased  from  the  Londou  County  Council,  to  the 
Rotherham  Corporation  Tramways,  at  £10  per  set. 

The  Corporation  Tramways  Committee  has  considered  the 
iiuestion  of  wages  to  be  paid  to  women  engaged  a-s  labourers  in  the 
car  repair  sho])S  .at  the  (Queen's  Road  works,  and  authorised  the 
payment  of  the  same  rate  per  hour — viz.,  K^d. — as  is  paid  to  the 
men,  plus  the  amount  of  war  allowance  paid  to  the  women  of 
78.  per  week. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Australia. — On  .June  2ord,   Mr.  Justice   Powers  made 

known  his  award  in  the  plaint  of  the  Commonwealth  General 
Division  Telephone  Officers'  Association  againet  the  Public  Service 
Commissioner  and  others.  The  propssed  award  is  that  the  rates  of  pay 
shall  be  ; — Telephonists,  first  year,  £54  ;  second,  £72  ;  third,  £90  ; 
fourth,  £102  ;  fifth,  £114  ;  sixth,  £126,  with  a  further  sum  of  £6 
a  year  to  all  who  have  acted  as  telephonists  for  six  years  or  more, 
and  are  employed  in  central  exchanges  in  capital  cities  to  do 
trunk-line  work.  Telephonists  of  21  years  and  over  shall  be  paid 
a  minimum  of  £110.  Monitors,  first  year,  £150;  second, 
£1.56;  third,  £162:  fom-th,  £168;  fifth,  £174,'  Super- 
visors, first  year,  £180;  second,  £186;  third,  £192;  fourth, 
£196.  Telephonists  at  work  in  any  centr,il  city  exchange 
between  10  a.m.  and  6  p.m.  Shall  not  be  required  to  work 
for  any  time  exceeding  3i  hours  without  a  break  of  10 
minutes,  or  a  break  for  meal,  or  exceeding  2i  hours  if  they  are 
required  to  stand  continuously  at  their  work.  All  work  performed 
in  excess  of  the  roster  hours  of  duty  in  any  one  week  shall  be 
deemed  overtime,  and  paid  for  at  the  rate  o£  time  and-a-half.  For 
duty  on  Sundays,  oHicers  shall  be  allowed  a  day  off  in  the  next 
week,  and  half  a  day's  pay  shall  be  paid  at  the  rate  of  time  and-a- 
half.  For  duty  on  holidays,  officers  shall  be  paid  at  the  rate  of 
double  time,  but  not  double  time  in  addition  to  the  ordinary  pay 
I'or  holidays.  The  award  will  not  come  into  operation  until  the 
expiration  of  30  days  after  it  has  been  laid  before  the  Common- 
wealth Parliament. — Si/ihiei/  Mor/ihig  Herald, 

Fleetwood. — At  Fleetwood  Petty  Sessions,  on  August  Dth, 
G.  Kearsley,  E.  Banks,  L.  Eaves  and  F.  Stanton  were  summoned 
for  damaging  telegra'ph  insulators  by  throwing  stones.  Kearsley 
was  fined  .£5,  Banks  £1.  Eaves  £1.  and  Stanton  .5s. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Australia. — MKbiJoniNE. — October    1 0th.      Department 

of  the  Navy.  Pumping  plant  and  equipment  for  the  Commonwealth 
Naval  Dockyard.  Cockatoo  Island,  Sydney.  Specifications  from 
the  Director  of  Xavy  Contracts,  Melbourne. 

Keighley. — August  21st.    B,  of  (!.     Electric  fittings  anil 

accessories  for  lighting  the  main  block  at  the  infirmary.  Mr.  S. 
Green.  Clerk  to  the  Guardians. 

Kettering. —  August     28tli.      Electricity     I)e])artment. 

Supplying  and  laying  751  yards  of  lead-covered  cable,  with  thr.'i-- 
core  pilot  ;  feeder  pillar,  dividing  boxes,  switchboard  instruments 
and  stoneware  troughing.     See  "  OlKcial  Notices  "  to-day. 

London.  —  1{kii.M().\1)sky.  —  Sept.  7tii.     B.C.     r»(iO-Kw. 

rotary  converter.     See  "  Official  Notices'' August  3rd. 

H.M.  OiM'iCK  or  Works. — August  20th.     4oo  miles  of  bell  wire. 
See  "Official  Notices"  August  loth. 

Manchester. — .\ugust  istii.     Supply,  Arc,  of  two  eiec- 

trically-ilrivcn  turbo-pumps  with  automatic  control  aud  switch- 
gears,  lite,  for  the  Waterworks  Committee.  The  Secretary,  Water 
Department,  Town  Hall. 

Portsmouth. — .\iigust  2Hth.    Tramways  Committee.    Si.K 

months'  supply  of  engine-room  stores,  insulating  material,  kc. 
See  "  Otiicial  Notices"  .Vu'gust  loth. 

Rathmines. — August  •>'M\\.  U.D.C.  ;")()(!  tons  of  coal 
for  the  electricity  works.  Particulars  from  the  Electricity 
Department. 
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CLOSED. 

Heywood.— T.f".  Supply  of  ;^00  tons  of  coiil  :  Jfr.  Jnlm 
Chadwick. 

Peterborough. — T.C.  ('(ml  lor  Llic  (.'le'cti-icity  works  : 
FairwL'athff  ^V  Son,  £1  Is.  7d.  per  ton. 

Sheffield.  —  Tlio    T.C.    lius     awupU'd     tliu    tender    of 

Dfwhiirst's  EiiKiiU'eriujjr  Co.,  Ltd.,  for  the  supply  and  di'livory  of 
.'lOO  steel  boiler  tulics,  also  the  tender  of  tlie  Stirlinj:  lioiler  Co.  tor 
a  similar  iiiuvntity  of  boiler  tubes.  Items  covi'rin;;  transformers 
of  2,500  and  .'5,000  K.v.A.  capaoity  respeetively  are  to  lie  added  to 
the  scheduli-  in  the  oontraet  with  the  British  Kleeti'ie  Transfin-mer 
Co.,  Ltd.,  for  the  supply  of  transformers,  uceeptdl  on  .\u;;iist 
1st.  lllKi. 


F  NOTES. 

Thoughtlessness   in    Power    Plants.— The   tliouirlitliss 

man  in  the  power  plant  is  the  type  that  opens  the  valve  on  the 
wrong'  boiler  and  traps  a  fellow  employe  inside  in  a  cloud  of 
sizzlinj?  steam,  who  blows  down  the  boilers  with  the  l)low-off  con- 
uection  open  to  a  dead  boiler  with  men  working  inside,  who 
unthinkingrly  closes  the  wronfr  switch  or  grabs  hold  of  a  live  high- 
voltage  circuit,  or  numerous  other  things  that  could  be  mentioned. 
He  is  thoughtless  because  he  is  so  busy  thinking  about  what  he 
did  yesterday  or  what  he  expects  to  do  to-morrow,  or  puzzling  his 
brains  about  problems  foreign  to  his  work,  that  he  has  no  time  to 
keep  his  mind  on  what  he  is  doing,  and  as  a  result  jeopardises  the 
lives  of  his  fellow  workers  and  the  eqiiipment  under  his  care. 

Not  long  ago  several  painters  were  painting  the  ceiling  and 
walls  of  alarge  power  house.  At  this  particular  time  they  were 
working  above  the  switchboard.  To  keep  the  board  and  wiring 
from  being  spattered  with  paint,  they  had  draped  a  large  piece  of 
canvas  over  the  board  and  busses.  About  this  time  a  friend  dropped 
in  to  visit  the  chief,  who  had  also  just  come  in.  He  gave  one  glance 
at  the  canvas  over  the  switchboard,  and  then  asked  the  chief  what 
would  happen  if  one  of  the  circuit-breakers  should  open  on  a 
heavy  short-circuit.  The  chief  saw  the  point,  and  started  to  draw 
the  switchboard  operator's  attention  to  the  dangerous  condition, 
when  the  thing  happened. 

The  system  was  tiuO-volt  direct-current,  and  the  circuit-breakers 
were  mounted  at  the  top  of  the  board.  The  old  canvas,  soaked 
with  paint,  oil,  benzine,  ttc,  was  hung  on  the  top  of  the  board  and 
draped  down  over  the  front,  probably  not  being  over  two  inches 
from  the  carbon  contacts  of  the  breakers.  It  seems  only  an 
instant  after  the  breaker  opened  before  the  canvas  was  a  mass  of 
flames.  The  smoke  and  fumes  blinded  the  men,  who  were  working 
directly  above,  so  t^iey  were  unable  to  do  anything  to  save  themselves, 
and  to  add  to  the  situation,  one  of  them  dropped  a  small  iron  bar, 
which  went  end  first  through  the  canvas  and  fell  across  the 
bus-bars.  There  was  a  flash  and  a  roar  as  the  circuit-breakers  for 
the  machines  blew  out  and  shut  the  whole  system  down.  The 
men.  terror-stricken,  jumped  to  the  floor.  Two  of  them  were 
seriously  injured,  one  having  both  legs  broken  and  another  an  arm 
broken  in  two  places  besides  several  ribs  ;  the  rest  escaped  with 
minor  injuries.  The  switchboard  operator  hsid  allowed  the  painters 
to  cover  up  the  board  according  to  their  own  discretion,  and  had 
paid  little  or  no  attention  to  how  they  did  it,  because  he  was  busy 
laying  out  a  wiring  diagram  for  a  friend's  garage. 

The  absent-minded  man  has  no  business  in  the  modern  power 
plant,  and  if  he  is  unable  to  take  enough  interest  in  his  work  to 
keep  his  mind  on  what  he  is  doing,  he  had  better  look  for  a  less 
exacting  vocation,  where  the  results  of  his  mistakes  are  not  of 
much  consequence.-^E.  W.  Miller,  in  Power. 

Electric  Announcer  at  Dutch  Auctions. — The  Office  of 

the  United  States  Commercial  Attache  at  the  Hague  reports  that 
at  the  regular  trade  auctions,  held  in  the  Netherlands,  instead  of 
having  an  auctioneer  call  for  bids,  there  is  a  large  dial,  provided 
with  an  index  hand.  The  face  of  the  dial  is  marked  with  prices 
increasing  in  clockwise  fashion.  The  hand  is  set  at  a  price  above 
that  which  the  goods  oflfered  will  probably  bring,  then  is  slowly 
moved  to  lower  and  lower  figures  until  some  trader  indicates  his 
willingness  to  buy.  Electric  push-buttons  are  connected  with  the 
dial,  which  the  traders  press  when  a  price  satisfactory  to  them  is 
shown  by  the  dial.  As  the  trader  presses  his  button  his  number 
appears  on  the  face  of  the  dial,  and  the  lot  of  goods  is  sold  to  him 
at  the  phce  indicated  by  the  index  hand.  There  is  no  noise  or 
confusion,  and  the  auctions  are  finished  in  a  remarkably  short 
space  of  time. — Jniir/wl  of  the  R.  S.  A. 

Trade  with  Italy. — The  following  inquiries  for  agencies 

for  United  Kingdom  firms  from  persons  and  firms  in  Italy,  some  of 
whom  formerly  represented  German  and  Austrian  firms,  have  been 
received  at  the  British  Chamber  of  Commerce  for  Italy,  7,  Via 
Carlo  Felice,  Genoa.  The  inquirers  are  desirous  of  negotiating  for 
agencies  now,  irrespective,  of  whether  United  Kingdom  firms  are 
able  to  give  deliveries  at  present.  All  communications  regarding 
the  inquiries  should  be  sent  to  the  Secretary  of  the  Chamber,  as 
above,  quoting  the  reference  numbers  : — 

An  Italian  firm  at  Bari  wishes  to  represent  manufacturers  of 
motors,  machinery,  and  tools  for  agricultural,  electrical,  and 
building  purposes  (1,401). 

A  firm  of  engineers  at  Genoa  would  represent  firm  manufacturing 


or  osportiup  electrical  materials,  stcol,  tools,  general  machinery, 
and  engineering  goods  ;  also  chemicals  (1.404). 

An  engineer,  who  is  manager  of  a  mining  company,  is  prepared 
to    take    up   the    representation    of    manufacturers   of   industrial" 
nnudiinery  in  general,  jiarticuhirly  f<ir  shipbuilding  (,l,40l>). 

A  Hologna  agent  CHritish  subject)  wishes  to  obtain  agencies  for 
nuvnufaetnrers  or  merchants  who  are  interested  in  trade  with  Italy 
U, 107).-  -/;.«/■(/  of  Tnidr  Joiii-Kol. 

German  Electrical  Plant  Failure  at  Sydney. — We  read 

in  the  Si/dneii  Muimiiij  lleiatil  that  on  Juiu;  15th,  at  Sydney,  the 
Lord  Mayor  gave  an  explanation  regarding  the  use  of  Gorman 
electric  light  machinery  by  the  City  Council.  He  said  that  the 
machinery,  which  was  8upplie<l  under  a  German  contract,  waH 
giving  only  SO  per  cent,  of  the  power  antiei|>ated.  The  (..'ity 
Council  had  retained  a  sum  of  lietween  il.OtJO  and  .4:5,000  owing 
to  the  fact  that  thi;  machinery  had  not  been  successful.  Imme- 
diately the  order  for  the  duplicate  set  was  cancelled  the  Council 
took  steps  to  make  a  contract  with  a  British  firm  for  sup))lying  a 
set,  and  this  machinery  was  now  running.-  The  Lonl  Mayor 
added  : — "There  is  no  nuichinery  lying  in  bond  or  in  any  place  in 
.\ustralia  of  German  origin,  or  of  German  manufacture,  for  which 
tlie  City  Council  has  paid,  and  has  not  taken  delivery.  Secondly, 
there  is  no  machinery  of  German  origin  or  manufacture,  intended 
for  the  Sydney  Council,  in  bond  in  Sydney  or  any  other  ])lace  in 
Australia  for  which  the  City  Council  has  not  paid  ;  and  thirdly,  so 
far  as  is  known,  there  is  no  machinery  of  German  or  any  other 
origin  or  manufacture  for  disimsal  in  Sydney,  or  in  any  other  place 
in  Australia,  which  could  be  used  by  the  City  Council  in  increasing 
its  output." 

According  to  the  Si/iliieii  DaH>i  Tele(fi-<i]th,  it  had  been  alleged 
that  German  machinery  was  available  in  bond,  and  might  be 
obtained  by  the  City  Council  with  a  view  to  increasing  the 
output  and  retaining  the  services  of  the  men  who  were  recently 
discharged. 

Aid.  Meagher  said  that  a  contract  was  entered  into  m  the  year 
11)13  for  a  5,000-KW.  turbo-alternator  to  be  made  in  Germany,  the 
amount  quoted  being  several  thousand  pounds  less  than  any  other 
tender,  British  or  American,  besides  which  the  plant  was  the  most 
economical  in  fuel.  In  the  light  of  subsequent  events  it  appeared, 
however,  to  have  been  a  factor  in  the  dumping  process  carried  out 
by  Germany,  as,  about  the  time  named,  contracts  in  Sydney,  Mel- 
bourne, .Shanghai,  and  South  Africa  were  simply  swamped  by 
German  machinery,  tendered  for  at  cut  prices. 

The  turbo-alternator  referred  to  was  put  to  work  in  April,  lill4. 
For  a  tew  weeks  it  was  highly  successful  and  extra  economical  in 
operation,  and  on  the  strength  of  the  experience  acquired  a 
duplicate  set  w,as  ordered  from  the  same  people.  Some  few  weeks 
after  ordering  the  duplicate  set  the  original  set  broke  down 
deplorably,  incidentally  causing  the  extinction  of  all  the  lights  in 
the  city. 

The  contractors  were  advised  by  cable,  aad  arrangements 
made  immediately  for  supplying  replacement  parts,  which 
had  not  arrived  when  war  was  declared.  On  the  declaration  of 
war  the  order  for  the  duplicate  plant  was  immediately  cancelled. 
Later  on  certain  replacement  parts  arrived.  Unfortunately,  on 
opening  up  the  machinery,  some  two  or  three  weeks  after,  it  was 
found  that  the  moving  parts  were  touching  the  fixed  parts,  and 
there  was  a  narrow  escape  of  another  breakdown  similar  to  the 
original  one  occurripg.  The  residt  is,  declares  the  Lord  Mayor, 
this  machinery  is  only  giving  80  per  cent,  of  the  power  anticipated. 

Foreign  Trade.  —  The   July  Figures.  —  The  official 

returns  of   imports  and    exports   during  last  month   contain   the 
following  electrical  and  machinery  figures  : — 


Jnbi, 

Inc.  or 

7  tmiiths,  1917, 

Imports. 

1917. 

dec. 

Inc.  or  dec. 

Electrical  goods 

90,968 

-   28,010 

-      1,39,782 

Machinery 

...       654,942 

-   29,351 

-     477,033 

Exports. 

Electrical  goods 

...       240,932 

-103,035 

-     493,26;i 

Machinery       ...    ' 

...    1,913,086 

-t- 152,032 

-1-  1,006,570 

Trade  with   Canada. — Mr.  C.  Hamilton  Wickes,   His 

Majesty's  Trade  Commissioner  in  the  Dominion  of  Canada  and 
Newfoundland,  gives  some  hints  to  traders  with  that  Dominion  in 
the  report  dealing  with  the  trade  of  Canada  for  1916,  just  issued. 
He  states  that  in  the  course  of  a  recent  visit  to  the  Western  Pro- 
vinces he  w'as  impressed  by  the  prevalent  desire  among  business 
men  for  improved  commercial  relations  with  the  United  Kingdom, 
and  for  a  larger  trade  in  British  goods.  In  appointing  agents  to 
represent  them  in  Canada,  he  says,  British  firms  should  investigate 
thoroughly  the  standing  and  relialDility  of  the  persons  whom  they 
contemplate  employing.  The  assistance  of  the  Department  of 
Commercial  Intelligence  of  the  Board  of  Trade  may  be  invoked  in 
this  connection.  The  majority  of  Canadian  importers  in  goods, 
handled  directly  or  indirectly  through  the  retailer,  look  tor  credit 
such  as  is  customarily  extended  by  the  established  American 
manufacturers.  It  is  no  use  for  British  manufacturers  of  such 
goods  to  insist  on  "  cash  against  documents,"  or  "  before  shipment.'" 
British  shippers  should  also  make  themselves  familiar  with  Canadian 
Customs  regulations  and  tariffs. — Financial  Tinie.i. 

Educational. — University   of    London — University 

COLLEciK. — The  new  session  for  1917-18  of  the  Faculty  of  Engin- 
e'^ring  commences  on  October  1st.  In  addition  to  the  degree  and 
diploma  courses,  special  courses  can  be  arranged,  and  post- 
graduate and  research  work  is  provided  for.  A  Goldsmid  entrance 
scholarship  (£90)  will  be  competed  for  in  September.  See  our 
advertisement  pages  for  particulars. 
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Industrial     Reconstruction.— The    Employers'    Pailia- 

mentar.T  Ooimcil  has  issued  a  memorandum  on  industrial  recon- 
struction, in  which  it  deals  with  the  interim  report  on  ''  Joint 
Standinjr  Industrial  Councils  "'  presented  to  the  Prime  Minister  by 
the  Sub-Committee  on  "  Relations  lietween  Employers  and  Em- 
ployed "  (reviewed  in  our  issue  of  July  0th). 

The  memorandum  states  that  the  first  point  that  prominently 
presents  itself  in  the  report  is  the  assumption,  or  implication,  that 
the  Labour  Unions  represent  the  whole  of  the  workpeople  of  the 
country,  which  is  not  the  case.  It  may  be  true  that  in  certain 
industries  the  Unions  do.  in  a  larse  measure,  if  not  fully,  represent 
the  workpeople  employed  therein  :  but,  taking-  the  workpeople 
tlirou.yhout  the  country,  the  overwhelming  majority  are  not  mem- 
Ijers  of  Labour  Unions.  Nationally  speakiny,  therefore,  the  Unions 
represent  only  tlie  minority,  and  can  speak  and  act  only  in  the 
name  of  that  section  of  labour  that  is  orsanised. 

The  report  does  not  make  note  of  the  privileged  position  of 
Labour  Unions  under  the  Trade  Disputes  Act.  The  Employers' 
Parliamentary  Council  submits  that  freedom  and  security  for 
industry  are  impossible  until  all  combinations  of  capital  and  labour 
arc  subjected  to  the  ordinary  law  of  the  land,  and  conspiracies  for 
"paralysing  the  country"  by  means  of  general  strikes  and  lock- 
outs are  rigorously  suppressed.  The  repeal  of  the  Trade  Disputes 
Act  must  be  regarded  as  a  condition  precedent  to  the  establishment 
of  that  close  co-operation  between  employers  and  employed  which 
has  now  become,  more  than  ever,  vitally  essential  to  industrial 
prosperity. 

The  Sub-Committee  submits  proposals  for  "  the  formation  of 
Joint  Standing  Industrial  Councils  in  the  several  industries,  where 
they  do  not  already  exist,  composed  of  representatives  of  employers 
and  employed,"  and  fives  examples  of  the  questions  with  which 
the  Councils  should  deal.  The  memorandum  points  out  that  it 
may  be  doubted  whether  any  industry  is  completely  and  perfectly 
covered  by  organisations  either  of  employers  or  employed  ;  and 
whether  it  is  possible  or  practicable  to  bring  within  the  scheme 
those  industries  where  no  organisation  exists,  or  where  the 
organisation  is  imperfect.  At  present  the  Sub-Committee  insists 
that  "  the  Councils  should  be  comjiosed  only  of  representatives  of 
Trade  Unions  and  Employers'  Associations,  and  that  new  organisa- 
tions should  be  admitted  only  with  the  approval  of  the  particular 
side  of  the  Council  of  which  the  organisation  would  form  a  part." 

When  confronted  by  the  questions  :  "  Is  it  intended  that  deci- 
sions reached  by  the  Councils  shall  be  binding  upon  the  bodies 
composing  them  .'  If  so,  is  such  binding  effect  to  be  conditional 
upon  the  consent  of  each  Employers'  Association  or  Trade  Union 
affected  .'  "  the  Sub-Committee  can  only  answer  that  agreements 
reached  by  the  Councils  will  "carry  with  them  the  same  obliga- 
tion of  observance  as  exists  in  the  case  of  other  agreements  between 
Employers'  Associations  and  Trade  Unions."  The  significance  of 
this  will  be  appreciated  by.  Employers'  Associations  which  have 
had  experience  of  the  "  binding  character  "  of  such  agreements  as 
those  referred  to.  It  is  idle  to  suggest  that  the  agreements  reached 
by  the  Industrial  Councils  could  be  of  any  real  or  lasting  conse- 
quence, or  be  considered  as  possessing  any  proper  guarantee  that 
their  terms  would  be  enforced,  unless  they  were  of  a  legal  character 
with  provision  for  penalties  recoverable  out  of  funds  reserved  to 
meet  liabilities  involved.  The  Sub-Committee  suggests  that  "  it 
may  be  desirable  at  some  later  stage  for  the  State  to  give  the 
sanction  of  law  to  agreements  made  by  the  Councils,  but  the 
initiative  in  this  direction  should  come  from  the  Councils."  It  is 
certain,  says  the  memorandum,  that  this  aspect  of  the  question  will 
arise  immediately  the  Councils,  if  established,  set  to  work  ;  and  it 
can  be  settled  only  in  the  practical  way  mentioned  above. 

As  regards  the  restoration  of  Trade  Union  rules  and  customs 
suspended  by  the  war,  the  Committee  insists  that  ''the  definite 
co-operation  and  acquiescence  by  both  employers  and  employed 
must  be  a  condition  of  any  setting  aside  of  these  guarantees  or 
undertakings  "  ;  may  it  be  assumed  that  "  the  lessons  of  the  war" 
have  convincetl  even  the  Labour  Unionists  resiionsible  for  the  old 
and  fatal  policy  that  the  rules  and  customs  referred  to  can.  in  the 
very  nature  of  things,  never  be  restored  .'  There  are  many  indica- 
tions that  warrant  this  assumption  ;  and  if  it  can  be  made  a 
matter  of  mutual  agreement  between  Employers'  Associations  and 
the  Labour  L'nions,  the  outlook  for  British  industry  will  be  full  of 
hope  and  promise.  If  not  —  well,  say.^i  the  memorandum,  the 
writing  is  on  the  wall,  and  there  can  be  no  mistaking  its  direful 
meaning. 

Taking  the  report  under  review  as  a  whole,  the  Employers' 
Parliamentary  Council  expresses  its  appreciation  of  the  efforts  made 
by  the  Sub-Committee  to  propouud  a  solution  of  the  problem  by 
which  the  country  will  soon  be  facetl.  While  many  of  the  reconi-. 
raendations  are.  in  the  opinion  of  the  Council,  in  themselves 
laudable,  and  to  some  extent  practicable  -  as  a  matter  of  fact 
certain  of  the  recommendations  are  already,  and  have  for  long 
been,  in  operation  in  several  industries— others  are  of  a  nebulous 
character,  suitable  more  for  academic  discussion  than  for  practical 
experiment.  The  report  will,  however,  serve  the  useful  purpose  of 
presenting  the  problem  of  industrial  reconstruction  on  definite 
lines  ;  and  in  this  respect,  says  the  Council,  the  recommendations 
of  the  Sub-Committee  shoulc^  be  studied  and  digested  by  those 
concerni'd.  with  a  view  to  a  true  and  lasting  solution  being  found. 

Japan's  Progress  in  tlie  Electrical  Industry.— Refeniii}; 

to  his  article  in  our  la.st  issue  on  Japan's  progress  in  the  electrical 
industry.  Mr.  Malcolm  Chalmers  points  out  that  the  Japanese 
returns  for  May,  which  have  just  come  to  hand,  confirm  his 
remarks  as  to  this  year's  exports,  particularly  in  the  ca«e  of  electric 
lamps.  The  ex|K)rts  of  these  lamps  in  the  month  of  May  numbered 
702,107,  valued  at  about  £13,000,  bringing  the  total  for  the  year 
to  date  up  to  nearly  r>  million  lamps,  valued  at  £'.>7,(H)0. 


Fatalities. — An  inquest  was  held  on  August  10th,  at  the 

Hemsworth  Workhouse,  on  the  body  of  Walter  Hodge,  aged  56,  who 
was  killed  whilst  at  work  at  the  Hodroyd  Colliery,  Brierley^  on 
August  .Sth.  He  went  to  work,  as  usual,  in  the  sub-station, 
through  which  run  live  wires  conveying  current  at  10,000  volts 
from  the  'y'orkshire  Power  Co.'s  system  to  the  colliery  works,  and 
about  20  minutes  later  he  was  foimd  by  the  electrician,  Charles 
Lewis,  lying  dead  under  the  landing,  the  ironwork  of  which  he 
had  started  to  paint. — Lceda  Merciirt/. 

Eric  Grayson,  a  St.  Helens  boy,  aged  10  years,  was  last  week 
killed  by  shock  in  the  glass  bottle  works  of  Messrs.  Cannington  and 
Shaw,  St.  Helens  :  it  was  stated  at  the  inquest  that  he  had  no  light 
in  the  works.     Verdict :  Death  from  misadventure. 

A  verdict  of  "  Accidental  death  "  was  returned  at  the  adjourned 
inquest  on  Samuel  Cowsill  (23).  electrical  wireman,  of  Lower 
Broughton,  who  died  as  the  result  of  burns  sustained  whilst  at  work, 
as  mentioned  in  our  last  issue. 

At  an  in([uest  at  Wallsend  on  two  boys,  8  and  6  years  of  age,  it 
was  stated  that  the  boys  were  found  with  theii'  heads  against  a  live 
rail,  in  which  position  they  had  been  lying  all  night.  A  verdict  to 
the  effect  that  the  boys  were  killed  by  shock  while  trespsissing  on 
the  railway  was  returned. 

Forth   and    Clyde   Ship    Canal.— In  tlie   Tiincs  Tivdc 

Siijijilciiieiif  for  August,  the  proposal  of  the  Government  to  pro- 
ceed with  a  scheme  for  constructing  a  ship  canal  between  the 
Forth  and  the  Clyde  is  discussed.  It  is  stated  that  the  distance  by 
the  most  direct  route  would  be  80  miles,  and  no  locks  would  be 
needed  except  the  sea-gates  at  each  end.  The  purposes  to  Ije 
served  by  the  proposed  canal  would  be  primarily  of  a  strategic 
rather  than  commercial  nature,  the  bottom  width  being  1+8  ft. 
and  the  depth  40  ft.  '■■ 

Volunteer  Notes. — County,  of  London  Voluntekr 
Engineeks  (Field  Companies).— Headquarters,  Balderton  Street, 
Oxford  Street,  W. 

Orders  for  tlie  week,  by  Lieut.-CoJone!  C.  B.  Clay,  V.D.,  commanding  :— 

Oficerfor  the  IKe^fc,— Second  Lieut.  A.  Ullmann. 

Nfxl.  for  Duty — Platoon-Comiuander  C.  Campbell. 

Monday,  Aupu8t'2Qth. — Technical  iustruction  (searchlight)  for  No.  3  Company, 
Right  Halt  Company,  at  Regency  Street.  Drill,  No.  3  Company,  Left  Hall 
Company.    Signalling  Class.    Recruits'  Drill,  6.30. 

Tmtday,  August  2Ist.— Lecture,  6.30.  Physical  drill  and  bayonet  fleht- 
ing,  7.30. 

Wedne^daUf  Awjmt  '2%nd. — Drill  and  elementary  bridge  construction  for  No.  \ 
Company,  Left  Half  Company. 

Thursday,  AuguM  2'ird. — Drill  and -elementaiy  bridge  construction  for  No.  2 
Company,  Left  Half  Company.    Ambulance  Class. 

Fnday,  Augutt  21/h.— Technical  instruction  (searchlight)  for  No.  3  Company, 
Left  Half  Company,  at  Regency  Street.  Drill,  No.  3  Company,  Right  Half 
Company.    Signalling  Class.    Recruits'  Drill,  6.30. 

Saturday,  Augtiet  25(;i.— Commandant's  Parade  lor  Route  March  and  Drill. 
Parade  Putney  Bridge  Station,  2.45  p.m.    Uniform. 

(By  order)  Maolkod  Yearslet. 

Electroculture. — Messrs.  Harry  W.  Co.x  &  Go.,  Tvtd.,  of 
ir)9.  Great  Portland  Street,  W.,  have  recently  reprinted,  in  pamplilct 
form,  the  article  on  h.t.  discharge  apparatus  and^its  application  to 
electrocultural  operations,  which  appeared  in  our  issue  of  .Inly  lith 
last.  The  pamphjet  contains  many  useful  hints  to  those  who  are 
studying  this  subject,  and  can  l)e  obtained  by  applying  to  Messrs. 
Cox. 

Appointments  Vacant. — Engineering  staff  for  onhiain'e 

depots,  aerodromes,  and  military  camps  in  the  Southern  Command  ; 
armature  winder  for  the  Keighley  Electricity  Department ;  shift 
engineer  (."jOs.),  shift  driver  (^'js.)  for  the  R.E.,  Wylde  Valley 
district.     See  our  advertisement  pages  to-day. 

South  African  Institution  of  Engineers. — The  following 

gentlemen  have  been  elected  officers  for  the  ensuing  year,  the 
election  of  president  being  unavoidably  deferred  : — Vice-presidents, 
Messrs.  E.  G.  Izod  and  C.  D.  Leslie  ;  hon.  treivsui-er,  Mr.  Edward 
Goffe. — South  African  Mining  Jmtrnal. 

New  Insulation  Material. — According  to  the  Xiiiiounl 

Tiihiiilc  (.Copenhagen)  of  July  21st,  a  Danish  chemist  has  invented 
a  process  by  which  fish  offal  may  be  made  to  yield  not  only  oil.  but 
also  a  solid  substance  named  "Corimite,"  which  is  specially  suitable 
for  electrical  insulation.  A  company,  capitalised  at  70,1)00  kroner, 
has  been  formed  to  work  the  process,  and  production  is  expected  to 
begin  during  the  present  year.     Bnanl  n/  'J'niili'  ./mirnal. 

Electricity  for  Cooking. — A  Mtinchester  correspondent 
writes  that  a  Special  Sub-Committee  of  the  Engineers'  Club,  Albert 
Square.  Manchester,  having  gone  into  the  question  whether  gas  or 
electricity  should  l>e  installed  for  cooking  purjio.ses  in  the  club 
kitchen,  lias  recommended  the  adoption  of  electricity,  and  that  a 
range,  madeby  theCarron  Co.,  will  shortly  be  placed  in  position.  It  is 
stated  that  before  deciding  upon  electric  cooking  the  Sub-Committei 
inspected  a  similar  apparatus  in  the  works'  kitchen  at  Messrs. 
Haworth's  cotton  mill.  Salford.  where  the  results  are  reported  to 
be  completely  satisfactory,  Ijoth  .as  regards  cost  and  quality  of  the 
cooking.  * 

Dilution   of    Labour. — -In   the   IIdusc  of  Connnons.  on 

Weiincsday.  in  Committee  on  the  Munitions  of  War  Hill,  Mr. 
Churchill  announced  that  the  scheme  for  the  dilution  of  labour  in 
private  works  must  be  droppe<l,  in  order  to  enable  the  Bill  to  pass 
before  the  adjournment.  The  leaiving  certificate  would  be  abolished, 
subject  to  certain  safeguards,  including  the  requirement  of  a  week's 
notice,  and  provision  to  prevent  men  from  leaving  munitions  for 
private  work.  The  amendments  were  welcomed  generally,  and  new 
clauses  havinjf  been  agreed  to.  the  Bill  was  rea<l  a  third  time. 
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OUR  PERSONAL  COLUMN, 

The  Kdittir*  iarile  electrical  enijuieei:i,  ivliffln'r  viiniiicliid  with  the 
terhnical  or  the  ctimiiiei'fiaT.  side  tif  the  jirii/exsiuii  itiiil  iiidtistrij, 
also  electric  tramwaij  and  ruiluai/  alKciiiLf,  to  keep  readen  oj  the 
EliKCTlucWL  Review  /insted  as  to  their  inorements. 


Central    Station   and  Tramway  OflScials.— On   Iho   locoiii 
iiu'iuliitiou  of  Uie  Public  Works   aud  Tramways   Comiuitteo, 
till'  Biiiton  T.C.  has  ai'i)n>v«Ht  of  an  increase  of  £,'2^  a  year 
in  the  salary  of  the  tramway   manager,  Mr.  A.  B.  Slatek. 

The  Pcjrtsiuoutii  Tramways  Comniitteo  recommends  that  the 
siilary  of  Mr.  W.  R.  Si'.wkn,  general  mauager,  be  increased 
from  i'.'ifMl  a  year  to  JEood  forthwith,  and  to  iOtX)  in  a  year's 
time;  and  that  the  ssilary  of  Mr.  V.  G.  LinoNi,  the  resident 
engimvr,  hr  increased  from  ±'100  to  £450  now,  and  to  £500 
in   a  year's  time. 

The  Ilerei'iird  Electricity  Conunittee   has  recommended  the 

payment  of  100  guineas  as  an  honorarium  to  Mr.  Keur,  city 

,  electrical  engineer,  for  the  additional  work  he  has  had  throwii 

iipon    him    in   conseijuence    of  oxt-en.sions   to   the   generating 

•  I)hint,  itc,    which    have   be<.'n  carried    out  under   his    sui>er- 
■   vt.-<ion.     The   Committee  also  reconunends  that  the  salary  of 

Ml.  G.  H.  W.\TS0N,  assistant  electrical  engineer,  be  increased 

mi  .-fil-Se  to   f'208  a  year. 

At  the  annual  meeting  of  the  South  African  Institution  of 
Kngineers.  I, ieut. -Colonel  DoBSOX,  D.S.O.,  was  presented  with 
the  Institution's  gold  medal  for  the  3915-lG  session. 

Mr.  F.  Bailf.y,  of  Bolton,  has  been  appointed  assistant  sta- 
;inu    superintendent    at   Salford    at  a   commencing  salary   of 

-'K3   per  annum. 

.Mr.  A.  BooTHROlD,  of  Hudder.sfield,  has  been  appointed 
manager  of  the  Holmfirth  District  Councirs  electricity  under- 
taking. 

Referring  t.i  the  not«  in  our  issue  of  August  3rd  with  regard 
to  an  award  for  improvements  in  soldering  irons,  we  are  in- 
formed by  Mr.  J.  Wilkinson,  tramways  electrical  engineer, 
that  the  inventor  was  not,  as  stated,  a  member  of  the  Hull 
tramway  staff. 

The  Stockport  T.C.  has  granted  £200  to  the  electrical  engi- 
neer for  services  rendered  in  connection  with  the  extensions 
to  the  electricity  works.  - 

Mr.  E.  .ToRDAN,  of  the  South  Lancashire  Tramways  Co., 
was  on  Wednesday  last  presented  by  the  engine-room  staff 
with   a  wristlet  watch,   on   the  occasion   of   his   leaving  the 

•  •orapany  to  join    H.M.  Forces.     Mr.    E.    H.   Edwardes,    the 
-  iieral  manager,  made  the  presentation. 

General.^Mr.  C.  Clare  Atchison,  who  was  until  recently 

the  manager  of  the  Rochdale  Corporation  electricity  works, 

retiring  owing  to  ill-health,  is  now  engaged  on  war  work  at 

Bri.stol,  being  Dilution  Officer  there. 

The  marriage  took  place  at  Blackbui'n  last  week  of  Captain 

'itDON  Douglas  Coe,  E.G. A.,  only  son  of  the  Rev.  Gordon 

e..    Vicar   of    St.    Matthew's,    who    performed    the    cere- 

iMony,  and  Miss  Lilian  Harwood  McAdairi.    Captain  Coe  was 

I  iiiployed  at  the  Blackburn   Corporation  eleetiicity  works  at 

the  outbreak  of  war. 

Roll  of  Honour. — The  death  at  .sea  is  lepoi  led  of  Mechanical 
staff-Sergeant  Alfred  Henry  Marshall,  of  the  Mechanical 
Transport  Section  of  the  A.S.C.  He  was  '29  years  of  age  and 
tt  native  of  Scarborough,  but  was  well  known  as  an  electrical 
engineer  and  motor  engineer  in  York  and  Newcastle,  where, 
tliough  not  in  business  on  his  own  account,  he  had  charge 
ot  the  woi'king  staffs  of  large  undertakings.  Whilst  in  charge 
of  a  workshop  overseas,  aud  a  member  of  the  motor  ambu- 
,  lance,  he  invented  and  constructed  a  single-whee'l  stretcher 
carrier  for  use  in  the  narrow  trenches.  The  conveyance  was 
adopted  by  the  military  authorities.  He  was  invalided  home 
in  April,  1916,  and  again  in  .January  of  this  year,  and  after 
.a  period  as  supervisor  of  a  workshop  he  sailed  for  the  Eastern 
front  in  April. 

Private  P._  Cloughton,  Essex  Regiment,  who  has  died  of 
wounds  received  in  action,  was  with  Messrs.  Siemens. 

Private  L.  Harding,  King's  Liverpool  Regiment,  one  of 
three  soldier  brothers,  has  been  killed  in  action  in  France. 
He  joined  the  Army  on  the  outbreak  of  war,  and  before 
enlisting  was  emploved  bv  Messrs.  Siemens  Bros.  Dvnamo 
Works,  Ltd. 

Company-Sergeant-Maior  J.  Meary.  Ea.st  Lanes.  Regiment. 
who  was  with  the  Salford  Corporation  tramwavs,  has 
been  awarded  the  D.C.M,  and  the  Military  Medal.  '  At  the 
Town  Hall,  last  Friday,  the  Mayor,  in  pinning  the  medals  on 
the.  sergeant-major's  breast,  remarked  that  it  was  the  first 
occasion  that  he  had  had  the  honour  of  attaching  a  dual 
award  to  a  Salford  soldier. 

T.ance-Corporal  W-.  Holliday.  Manchester  Regiment,  killed 
by  a  shell,  was  formerly  employed  by  the  British  Westing 
house  Co.,  Ltd. 

Bombardier  B.  Clarke,  R.F.A.,  killed  in  actiou.  was  an 
electrical  engineer  with  the  Carbonic  Gas  Co.,  Manchester. 

Private  R.  Ambrose.  King's  Liverpool  Regiment,  died  of 
'vounds,  was  employed  by  Messrs.  I.  Frankenburg  k  Sons. 
I  td.,  cable  manufacturers. 

Sapper  J.  Sutton.  E.E.  (Signallers)  is  in  hospital  from  the 
.  flpcis  of  gas  poisoning.  He  was  clectiMcian  to  the  Derwrnt 
\  dlp'-    W.der  Board.    Bamfnrd 


Gunner  G.  Wilson,  R.G.A.,  a  former  Burnley  Irumcar 
driver,  has  been  mortally  injured  in   France. 

Private  W.  CIjAke,  West  Yorkshire  Regiment,  killed  in 
iictiou,  was  formerly  on  the  sttiff  of  the  Halifax  Corporation 
tiainways. 

Private  E.  Norbuuv,  Northumberland  Fusiliers,  who  has 
fallen  in  action,  was  on  the  staff'  of  the  Manchester  Cor- 
poration tramways. 

Lieutenant  W.  A.  BoissiEli,  Royal  Marine  Artillery,  for- 
merly in  the  Derby  Corporation  electricity  department,  has 
fallen  in  action.  He  was  a  son  of  the  Rev.  F.  S.  Boissier, 
Vicar  of  Denby,  and  enlisted  whiLst  in  business  for  himself 
as  an  electrical  engineer. 

Private  IL  S.  Fitciiett,  Northauts  Regiment,  reported  miss- 
ing since  the  battle  for  the  Dunes  in  Belgium,  was  formerly 
on   the  staff  of  the  Northampton  Tramway  Oo. 

Sergeant  G.  Adams,  R.F.A.,  who  was  prior  to  the  war 
engaged  at  the  Rugby  works  of  the  B.T.II.  Co.,  has  been 
awarded  the  D.C.M.  for  bravery  in  action  in  Mesopotamia. 

Signaller  J.  B.  Spencer,  Royal  Warwickshire  Regiment, 
killed  in  action,  joined  the  regiment  last  September  from  the 
staff  of  the  B.T.TT.  Co.  at  Rugby,  where  he  acted  as  Assi.stant 
Scoiitma.stei'. 

Botnbai;ilier  A.  GooDE,  Rugby  Howitzer  Battery,  who  en- 
listed whilst  an  engineer  with  Messrs.  Willans  &  Robinson, 
of  Knghy.  has  been  severely  wounded  in  Prance. 

Major  R.  C.  Mather,  son  of  Mr.  Colin  Mather,  Wrenwood, 
Hilton  Lane,  Prestwich,  Manchester,  is  in  hospital  for  the 
second  time,  suffering  from  shell-shock.  He  was  previously 
wounded  in  August  last  year.  Major  Mather  is  connected 
with  the  well-known  engineering  firm  of  Mather  &  Piatt, 
Ltd..  Park  Works,  Manchester. 

Private  T.  Evans.  K.O.Y.Tj.L,  who  was  an  employ^  of  the 
Yorkshire  (W.D.)  Electric  Tramways  Co.,  is  reported  to  have 
died  from  gas  poisoning. 

Private  A.  Martin,  who  was  employed  in  the  Glasgow 
tramways  department,  has  been   killed  in  action. 

Lance-Corporal  J.  Sands,  Border  Regiment,  killed  by  a 
sniper  whilst  on  patrol  duty,  was  before  enlistment  employed 
by  Messrs.  Charles  Macintosh  &  Co.,  Ltd.,  electric  wire  and 
cable  makers,   Manchester. 

Lance-Corpnral  T.  Wallwork.  Loyal  North  Lancashire 
Regiment,  who  has  died  of  wounds,  had  been  previously 
awarded  the  Military  Medal  for  conspicuous  bravery.  Prior 
to  enlisting  he  was  employed  by  Messrs.  Eckstein.  Heap  and 
Co.,  Ltd.,  electrical  engineers  and  manufacturers,  Manchester. 

Will. — According  to  the  Times,  the  late  Mr,  John  Henry 
Tucker,  electrical  fittings  manufacturer,  Birmingham,  left 
.-£•230,760,  of  which  dClOL-WS  was  net  personalty. 


NEW    COMPANIES     REGISTERED. 


Harris  Plating  Works,  Ltd.  (148,189).— Private  company. 

I^eyistered  .August  lOtli.  C.^pit.^[,  £'8,01)0  in  £\  sliares.  To  falie  over  the 
lousiness  of  olectro-platerf;  nnd  polishers  carried  on  at  222-8,  Goswell  Road, 
;<nd  2,  President  Street.  London,  as  the  Harris  Plating  Works,  also  to  carry 
on  business  of  tube  malicrs,  jap.'inners,  enamcllers^  electricians.  &c.  The  sub- 
scribers (each  with  one  share)  .ire  :  E.  W.  Harris.  224,  Goswell  Road,  E.G., 
electro-plater;  J.  A.  Watts,  75,  Hillittr  Buildings,  E.C.,  engineer.  Permanent 
directors:  E.  W.  Harris  and  J.  A.  Watts  (chairinan).  Registered  office;  2, 
President    Street,    Goswell    Ror>d,    E.C. 

High=Speed     Machinery    Co.,    Ltd.     (148,199).— Private 

company.  Registered  August  IDth.  (Capital,  £2,500  in  £1  shares.  Mecha- 
nical, electrical,  sanitary,  hydraulic,  motor,  gas,  water,  telegraph,  and  tele- 
phone engineers,  machinists.  &'c.  The  subscribers  (each  with  one  share) 
are  ;  J.  P.  Annacker,  Springfields,  Powys  Lane,  PaUner's  Green,  N..  engi- 
neer;  F.  B.  Spear,  Hazlewood,  Fairview  Road.  .Sutton,  sales  tnanager;  B. 
Strachan,  Fairport.  Hillcroome  Road,  Sutton,  merchant.  The  first  directors 
are  ;  Joseph  P,  Annacker,  Kail  Joliann  Almfelt,  Francis  B.  Spear.  Balfour 
Strachan,  and  Howard  W,  W*bitwort!i  (all  permanent  subject  to  holding  250 
shares  each).  Solicitors:  Chamberla.nc.  Hacking  &  Co.,  45,  Parliament 
Street,    S.W. 

Marconi  International  Code  Co.,  Ltd.  (148,204). — Private 

company.  Registered  .August  10th.  Capital,  £'5,000  in  £1  shares.  To  lake 
over  from  the  Wireless  Press,  Ltd..  all  inventions,  patents,  and  rights  acquired 
by  that  company,  or  to  which  that  comp.Tny  is  entitled,,  under  various  agree- 
ments recited  in  an  agreement  between  this  company  and  the  Wireless  Press. 
Ltd..  to  compile,  print,  publish,  and  deal  in  codes,  newspapers,  magazines, 
and  books,  &c.  The  subscribers  (each  with  one  share)  are  :  W.  W.  Bradfield, 
Marconi  House,  Strand,  W.C.,  electrical  engineer;  H.  W.  Allen.  51,  Braxted 
Park,  Streatham  Common.  S.W..  chartered  secretary.  The  first  directors 
are  :  Godfrey  C.  Isaacs,  Captain  H.  Riall  Sankey,  Chas.  V.  Daly,  Wm.  W. 
Bradfield,  and  Hy.  W.  Allen.  Qualification,  one  share.  Remuneration,,  as 
fixed    by    the    company.     Registered   office  :    Marc.mi    H:)use,    Strand,    W.C. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


enterprise  Manufacturing  Co.,  Ltd. — Mort.£ja.£jc  debcnturo 

d.itfHl  August  3ril,  1!)17,  to  secure  £.'>00,  charged  on  the  company's  under- 
taking rtiid  pioppity.  present  -mid  future,  iiuiudiiif;  uiicnll^^d  capital.  Holder  : 
A.    P.    Gi  ;inf;e,    L.itchford,   W'.ii  rington. 

White,  Jacobv  &  Co.,  Ltd.— Particulars  of  ^1,500  deben- 
ture created  March  29th,  1917.  filed  pursuant  to  Section  M  (3)  of  the  Com- 
panip*:  (Consolidation)  Act,  1008.  the  amount  of  the  present  issue  being  £630. 
Property  charged  :  The  company's  real  and  personal  property,  including  un- 
called capital. 

Europe  &  Azores  Telegraph  Co.,  Ltd.  ^39.452).— Capital 

£200.000  in  £in  shares.  Return  d.iteH  fuly  I8th.  \^\7 .  Alt  'ih^xf*  tr»tf^n  .ip 
£55,6*10    pjjd;   flJl.320   considfifd    .,s    paid.     Mrtrtgag^e  and  ch3rff*>s  .    ?MI 
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CITY  NOTES. 


The  report  of  the  directors  for  the  year 
Kalgoorlie  I'JIG  states  that  the  gross  receipts  for  the 
Hlectric  Tram=  year  ainouulcd  to  £'.i\-,"0'^,  against  i'33.5'20 
ways,  Ltd.  lor  the  prrviuus  yea]-,  whilst  tho  net  prullls 
earued,  hcfore  charging  depreciation,  weie 
i.'4,l'21,  agaiust  ±'7,205.  There  had  been  a  considerable 
amount  of  labour  agitation  in  Kalgoorlie  during  the  year 
and  several  strikes  had  taken  place.  The  decrease  ol 
.i'l,.S23  was  largely  accounted  for  by  the  falling-ofC  in  the 
workmen's  traflic  to  and  from  the  mines.  The  company's 
agreement  with  its  employes  under,  the  arbitration  award 
given  in  1913  expired  during  the  year.  In  July  the  Tramways 
Employes'  Association  pre.'ieuted  a  new  log  of  wages  and 
working  conditions  which  the  company  could  not  see  its 
way  to  accept.  The  matter  was  referred  to  the  Arbitration 
Court.  During  the  year  the  cars  travelled  581,086  car  miles, 
as  against  593,434  car  miles  in  the  year  1915,  and  carried 
'2.05'2,(J85  passengers,  as  against  2,19'2,135  in  the  year  1915. 
The  earnings  per  car  mile  in  191  ('>  were  12.98d.,  as  against 
13..52d.  in  1915,  with  an  expense  of  10.27d.  per  car  mile,  as 
against  9.93d.  in  1915.  The  expenses  per  cent,  ul  earnings 
in  1916  were  79.14  per  cent.,  as  again.st  73.44  per  cent,  in 
1915.  The  number  of  units  eon.sumed  in  1916  was  680,785 
(.i;7,801),  as  against  692,935  (^67,940)  for  the  year  1915.  The 
"A"  debenture  stock  had  been  further  reduced  by  the  sum 
of  i£700  during  the  year  under  review,  and  the  amount  of 
stock  outstanding  at  the  date  of  the  accounts  was  £47,300. 

At  the  meeting  on  August  9th  Mr.  Oliver  Wethered  pre- 
sided, and  stated  that  the  period  had  been  one  of  difficulty 
and  anxiety ;  the  mines — on  which  the  prosjierity  of  Kal- 
goorlie necessarily  depended — were  passing  through  a  very 
trying  time.  In  1916  there  were  1,331  less  men  employed  on 
the  mines  than  the  year  before,  and  this  meant  a  loss  of 
about  £4,000  a  week  in  wages  alone  throughout  the  district. 
There  were  1,124  less  men  employed  in  1915  than  in  1914. 
.\.s  in  most  other  labour  centres,  the  men  at  Kalgoorlie  were 
demanding  higher  wages  and  imi^roved  conditions  of  work- 
ing, with  threats  of  strikes  if  their  demands  were  not  acceded 
to.  The  Judge  of  the  Federal  Arbitration  Court  had  stated 
that  a  company's  falling  revenue,  or  its  financial  position, 
\\-ould  not  be  taken  into  consideration  by  him  when  arriving 
at  what  he  considered  a  fair  rate  of  wages  to  be  paid  to  its 
employes.  Unlike  other  businesses,  it  was  not  possible  foi' 
them  to  call  on  the  public  to  share  part  of  the  extra  expenses 
put  upon  the  company,  and,  although  the  co.st  of  every 
article  u,sed  in  the  running  and  upkeep  of  the  tramway  might 
be  doubled  or  trebled,  the  fares  must  remain  the  same,  and 
the  ears  mu.st  run  according  to  schedule.  The  Trans- 
continental Railway  had  been  delayed  in  construction  owing 
to  the  shortage  of  freight  and  the  difficulty  of  obtaining  rails; 
but  the  latest  information  from  the  office  of  the  Common- 
wealth Government  was  that  it  would  be  completed  next 
month  (September).  Its  completion  might  favourably  affect 
the  situation,  but  some  good  discovery  of  gold  in  the  district 
would  do  far  more.  Meanwhile  they  were  doing  their  best 
to  reduce  costs  to  the  lowest  figfiire  through  their  loyal  and 
capable  repre.sentatives.  The  report  and  accounts  were 
adopted  unanimoufsly. — Financial  Neva. 

Mr.     Godfrey    Isaacs    presided    at    the 
Marconi's         meeting  of  this  company   on   August  9th, 
Wireles.s  in  the  absence  of  Senatnre  Marconi.     He 

Telegraph         .said    that   capital    account   had    undergone 
Co.,  Ltd.  no   change  during  the   year.     The   general 

reserve,  with  the  additional  amount  which 
was  being  placed  to  the  credit  of  this  account,  was  now  re- 
presented by  the  round  sum  of  one  million  pounds  sterling; 
it  had  been  built  up  entirely  within  the  last  five  years.  The 
cash  at  bankers  and  in  hand  at  the  end  of  the  year  showed 
a  very  substantial  reduction,  which  was  accounted  for  largely 
by  the  great  increase  of  sundry  debtors,  debit  balances,  and 
expenditure  on  foreign  developments  which  aro.se  from  the 
normal  conditions  of  their  business,  Tlie  investments  showed 
little  change.  The  company  had  that  day  invested  in  5  per 
cent,  war  loan  the  sum  of  £200,000.  The  shares  in  associated 
companies  and  patents  showed  a  .small  increase  both  in  the 
balance  sheet  and  in  their  par  value.  The  latter  figure  was 
now  represented  by  £2.487,450.  Turning  to  the  profit  and 
loss  account,  the  balance  of  contracts,  sale.s,  and  trading 
account  was  less  than  that  of  the  preceding  year,  as  likewise 
was  the  balance  of  the  net  profit,  Init  it  must  be  borne  in 
mind  that  during  the  year  1915  they  liad  some  large  con- 
tracts of  an  exceptional  nature  to  carry  oiit.  T;ast  year  they 
had  done  considerable  business  with  the  Admiralty,  and  noth- 
ing could  have  been  more  agreealde  than  the  relations  be- 
tween the  company  and  that  drnartment;  the  high  officials 
with  whom  they  had  had  to  deal  at  the  .\dinira]ty  had  told 
him  how  deeplv  thev  were  indebted  to  the  comnany  for  its 
consistentlv  admirable  and  prompt  work  on  their  behalf. 
The  relationship  between  the  Admiralty  and  the  company 
had  continued  to  be  pquallv  agreeable  to  the  company,  and 
he  had  every  reason  to  believe  it  had  been  at  least  enually 
latisfactory  to  (he  .\dmiralty.  The  Marconi  International 
Marini'  Communication  Co..  Ltd..  had  shown  a  very  sub- 
stantial development,  and  its  progress  this  year  was  even 
trreater  than  it  was  last  They  regarded  that  business  as  ii. 
very   sound    industrial  investment   which    was   not  likely  to 


return  less  than  15  per  cent,  per  annum,  and  they  had  every 
reason  to  hope  to  see  an  improvement  even  upon  that.    These 
very  satisfactory  results  were  due  simply  to  increased  volume 
of  business,  and  not  to  increased  charges.    The  Russian  coni- 
[laiiy  had  continued    to   do   a   very  large   busine.ss,  and   had 
jiaid  a  dividend  for  1916  at  the  rate  of  17  per  cent.,  but  ever 
since    the  outbreak   of   war    the    rate  of  exchange  had    been 
\ery   much   against   this  country,  and  it  had,   therefore,  been 
ijiiite  impossible   to   bring   home  very  large   sums   of   money 
which  had  been  accumulated  in  Russian  roubles  unless  they 
were  prepared  to  face  a  very  substantial  loss.    They  had,  how- 
ever, written  oil  from  their  profit  and  loss  account  whatever 
sum   was   represented   by  loss   at   the   end   of  each   year,   as 
though   they    had  brought  their   money  home.     The   rate  of 
interest   on   money  ruling  in   Russia    had  beei)   very  low   in- 
d<>ed ;    the   opportunities  for   development    of    manufacturing 
bu.siuesses    were   never   better.        They    therefore    adopted   a 
policy    of  investing    their   money   in   other    factories    closely 
allied  with  their  own  business.    These  businesses  were  being 
conducted    largely    by  those   who    were    responsible    for  the 
very  able  and   successful  management  of  their  Russian  com- 
pany,  and   were   proving  very  profitable  investments.     They 
would  have  no  difficulty  in  realising  upon  very  advantageous 
terms  if  they  wished  to  do  so.  Their  view,  however,  was  that 
factories  in    Russia  would  have  even   better    prospects   after 
the  war,   and  there  was,  therefore,  every  advantage  in  con- 
tinuing to  leave  their  money  where  it  was  for  the  present. 
The  French  company  had  declared  an  increased  dividend  for 
the    past    year   both  on    the   ordinary    shares  and  upon    the 
founders'  shares,  and  continued  to  do  a  very  satisfactory  and 
progressive   l)usine.ss.      The    Compagnie   Universelle   de    Tele- 
graphie  et  de  Telephonic  sans  Pil,  the  shares  of  which  were 
acquired  by  this  company  in   furtherance   of  its  programme 
prior  to  the  war,  wa?  about  to  be  transformed.     'The  Ameri- 
can company   showed   improvement  in  1916,    but,   of  course, 
continued   to  'be  handicapped   very    seriously  in   consequence 
of  their  Transatlantic  stations  being  finable   to  work   owin^ 
to  the  stations  on  this  side  being  required  for  war  purpo.ses. 
The   principal   levenue    of    the  American    company   was  ex- 
pected from  its  Tiansatlantic  service,   and  very  considerable 
expenditure  was   made   upon  the  stations   for  that  purpose. 
The  whole  of  this  money  had  been   idle  since  the  outbreak 
of   war.      The  consequence   was  that,    instead  of  very    sub- 
stantial revenue  being   obtained   from   this  source,   a   yearly 
loss  had  resulted.    Owing  to  the  United  States  entering  the 
war  the  Transatlantic   stations  and  all   the   other   American 
stations  had  passed  temporarily  into  the  hands  of  the  Ameri- 
can   (ioverninent.     Fair    compensation    would    be    paid,   and 
negotiations  were  being   actively  carried  on    with  -a  view    to 
settling   the    terms.     The    same    applied   to    the    Transpacific 
service,   which  had  been  started   and  which  was  being  sue 
cessfiilly  conducted.     Tlie  immense  number  of   orders  which 
had    been    placed  with    the  company   by    the  United  States 
(Government  should  result  in  a  very  satisfactory  year's  work 
indeed,   notwithstanding  the    closing  of  their  telegraph    ser- 
vices.   The  company  had  been  very  much  occupied  for  some 
time    past    in   the   conduct   of   legal   proceedings  against  in- 
fringers of  their  patents,  and    the   results   had    been  highly 
.satisfactory.     The  most  recent  action  was  one   in   respect   of 
the  De  Forest  Valve  Patents,  which  the  Court  held  to  be  a 
complete  infringement  of  the  Fleming  Patent,  which  was  the 
property  of  the  company.     The  Canadian   company  had   had 
to  contend  with  the  abnormal  conditions  created  by  the  war. 
However,   their  accounts  would  show  an   improvement  over 
the  preceding  year.     The    Compania   Nacional   do  Telegrafia 
sin  Hilos,  of  Madrid,  in  which  tlie  Spani.«h  and  General  Wire- 
less Trust  Co.   were   so  largely  interested,  was  making  much 
more  sati.sfactory  progress.     The  Belgian   company's  business 
continued  to    develop    very   satisfactorily,   but  as  they    were 
unable  to  have  any  communication  with  their  head  office,  it 
was  impossible   for  them  finally  to  do.se  their  accounts.     Re- 
ferring to  the  Tjocker-Lampson  case  and  a  circular  which  had 
been   forwarded   to  the   shareholders,    he   .said   that    at  every 
annual  meeting   subsequent   to  1912  he  had   been    prevented 
from  .saying  anything  about  the  business  which  Mr.  Marconi 
and  lie  carried  out  in  America,   inasmuch   as  the   action   had 
been   commenced   and  the  matter  was  mth  jtidice.     This  was 
the  first  year  that  he  had  been  free  to  speak.     A  circular  of 
an  extremely  damaging  nature  had  been  .sent  to  12,000  share- 
holders  in   all   parts  of  the    world.      That    circular    must    be 
answered.     Mr.  T.saacs  proceeded  to  recount  the  circumstances 
ill  whidi,  in  order  to  carry  through  the  recon.st ruction  of  the 
.\iiieriean  company,  at  the  request  of  Mr.  Marconi   he  madi^ 
himself  persoiiallv    ref'ponsible  for    £500.000   of   new    capital, 
wliile  the  Rnglish  company  guaranteed  the  remainder  of  the 
£1,400.000  required.     Ho   detailed   the  subsequent  history   of 
the   dealings   in    the  shares,    the  excitement  in    the   market 
owing    to   the    loss    of    the    Titanic,    which   created    a   great 
demand  for  .\merican    Marconi    shares,  the  outbreak  of  w.nr. 
which  prevented  the  inauguration  of  the  Transatlantic  service 
when    it  was  on   the  point  of  starting,   the  inquiry  into   the 
company's  contract  with  the  rn.stma.ster-General   for  a  chain 
of  Imperial   wireless  stations,  and  the  litigation,  lasting  three 
and    a  half   years,    which    was   brought  against  the  directors 
and  others,  and  eventually    withdrawn.     Tlie   ein-ular  issued 
liy   Mr,    J.    W.    Hamilton'  was  fully   dealt   with,    Mr.    Isaacs 
drelarinc  that  he  had   never  received  one  penny   profit  from 
the  transactions  that  were  criticised,  and  that  the  company 
had  never  pone  into  the  market  to  offer  shares  in  any  of  itd 
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subsidiary  compauics.  He  also  read  a  letter  from  Mr.  Mar- 
coni stating  that  it  was  impossible  to  over-value  the  services 
which  Mr.  Isaacs  had  rendered  to  the  company,  and  that  il 
the  shareholders,  contrary  to  his  expectations,  supported  tlu^ 
threatened  renewal  ol  per.s(jnal  attacks  upon  him  (Mr.  Jsaacs) 
and  the  other  directors,  he  woulil  terminate  his  c()mieclion 
with  l;he  company  by  resij;uin«  IVoni  the  hoard.  Neillier  Mi'. 
Marconi  nor  he  could  tolerate  this  sort  of  persecution  lor 
over,  and  he  would  ask  thein,  therefore,  to  pass  a  resolution 
e.xpressint;  their  complete  conlidence  in  the  chairman  and 
managing  director  and  the  lioard,  and  with  the  way  in 
which  thcv  had  conducted  the  atTairs  of  the  company  in  the 
past  and  were  cunducting  them  to-day.  The  Transathintic 
service  had  been  clos»nl  down,  in  no  sen.-^e  on  account  ol  any 
fault  on  the  part  of  anybody  or  any  complaint  of  any  kind 
whatsoever,  but  solely  because  the  exigencies  of  war  to-day 
had  demanded  it.  The  company  would,  of  cours<\  be  entitled 
to  full  compensation  from  the  Government.  Sinte  the  issue 
of  the  reixirt  and  accounts  negotiations  had  been  opened 
with  a  view  to  settling  two  important  items  under  the  four 
beads  of  claims  upon  the  Coveniment  :  (1)  for  remuneration 
and  compensation  in  re.speet  of  the  use  of  the  com|iany's 
high  innver  stations  since  the  beginning  of  the  war,  the  staff- 
ing and  manugemi'iit  of  those  stations,  and  other  services  in 
cnnnoction  therewith;  {•!)  their  claim  in  respect  of  the  with- 
drawal of  the  Post  Office  from  the  contract  for  the  Imperial 
.hain  of  stations.  Notwith.standing  all  their  efforts,  they 
were  not  able  until  the  previous  night  to  get  anything  in  the 
nature  of  a  dehnite  suggestion  out  of  the  Po.st  Office.  As 
uarded  the  Imperial  contract,  there  had  been  many  negotia- 
ons,  and  on  several  occasions  they  had,  by  request,  post- 
poned any  public  move  in  the  Courts  with  a  view  to  further 
negotiations  for  a  settlement.  Negotiations,  however,  w-ere 
now  proceeding  afresh,  and  they  appeared  to  be  nearer  to 
a  settlement  than  ever  before.  Should  they  again  be  dis- 
appointed, they  had  determined  at  a  very  early  date  to  con- 
vene an  extraordinary  general  meeting.  With  regard  to  the 
claim  uixm  the  ^Yar  Office,  this  dealt  with  a  question  of 
patent  rights,  and  having  regard  to  the  immen.'ie  work  which 
the  War  Office  had  to  perform  in  these  times,  it  would  not 
be  fair  to  complain  of  that  d'^partment  finding  itself  rinable 
to  deal  with  their  claim  until  after  the  w-ar.  With  regard 
to  the  Admiralty,  they  had  been  given  the  assurance  that 
everything  possible  had  been  done  and  would  be  done  to 
expedite  the  matter.  He  felt  sure  that  all  tho.se  shareholders 
who  had  been  interested  in  the  company  for  many  years 
would  warmly  approve  the  appointment  of  Mr.  Allen  and 
Mr.  Bradfield  to  the  board.  He  moved  the  following  resolu- 
tion : — "  That  the  report  of  the  directors  submitted,  together 
with  the  annexed  statement  of  the  company's  accounts  at 
T)ecember  31st,  191C,  duly  audited,  be  received,  approved, 
and   adopted." 

Mr.  Henry  S.  S.^dndeds  seconded  the  resolution,  and  said 
that  the  work  done  by  Mr.  Godfrey  Isaacs  in  America  had 
received  the  full  support  of  the  directors,  who  had  congratu- 
lated him  on  the  wonderful  service  which  he  rendered  to  the 
company  when  he   was  over   there. 

Mr.  .T.  W.  H.wiiLTON,  who  said  he  represented  by  proxy 
over  3rt1  shareholders,  then  addressed  the  meeting  amid  con- 
siderable interruption.  He  moved  an  amendment  to  the 
effect  that  the  adoption  of  the  report  be  postponed,  and  that 
the  meeting  be  adjourned  in  order  to  allow  a  committee  of 
investigation  to  be  appointed,  with  authority  to  inquire  into 
the  charges  which  had  been  made  in  the  Locker-fjanipson 
action,  and   into   the   conduct   of  the   company's  affairs. 

The  amendment,  however,  was  not  seconded,  and  the  re- 
port and  accounts  were  unanimously  adopted. 

Mr.  Eegin.^ld  Woodjv.ard  moved  a  resolution  expressing 
the  complete  confidence  of  the  shareholders  in  the  chairman, 
the  managing  director,  and  the  board,  and  the  manner  in 
which  they  had  conducted  the  affairs  of  the  company  in  the 
past  and  were  conducting  them  at  the  present  time. 

This  was  seconded  by  Mr.  Horace  Boot,  and  a  shareholder 
liaving  suggested  as  an  addendum  "  that  the  greetings  of  the 
shareholders  present  be  sent  to  Mr.  Marconi."  the  propo.si- 
tion,  with  this  addition,   was  carried  with  acclamation. 

The  Chairman  next  moved  the  declaration  of  final  divi- 
dends of  5  per  cent,  on  the  cumulative  participating  prefer- 
ence shares  and  10  per  cent,   on  the  ordinary    shares. 

Mr.    Samuel  C.EonHEOAN  seconded  the  motion,    which    was 
unanimously  agreed  to. 
The  retiring  directors  and  auditors  were  re-elected. 
.\n  extraordinary  general  meeting  was  then  held,  at  which 
ihe  CHAliiMAX  propo.sed  the  following  resolution  :— "  That  the 
article.=!  of  association  of  the  company  be  altered  as  follows  : 
—By  .substituting  the  following  article  for  article  77,  that  is 
to  .say— 77.  The  remuneration  of  the  directors  shall    as  from 
•Tanuary  1st,   1917.  be  at  the  rate  of  £4.(100  per  annum,  and 
m  addition  thereto  in  any  year  in  which  the  dividend  or  divi- 
dends and /or  bonus  declared  and  paid  for  such  year  on   the 
ordinary  .shares  of  the  company  shall  be  in  excess  of  ,£7  i>er 
"!"*•  on  the  nominal  value  of  .such  .shares,  the  remuneration 
I   the  directors  shall  be   increased    bv  the   sum    of    £2(K1    in 
respect  of  each  1  per  cent,  paid  by  way  of  dividend  and/or 
honus  on   the  ordinary  .shares   in   excess  of  £7  per  cent     as 
■•I foresaid.     The  remuneration  of  the  directors  shall  be  divided 
hetwoen  the  directors  in  .such  proportions  as  thev  may  from 
tune  to  tune  determine." 


Captain  H.  KiAi.i,  Sankhv  seconded  the  resolution,  which 
was  pa.s.sed  unanimously,  and  a  vote  of  thanks  to  the  chair- 
man clo.sed  the  pioi'cediutiij. — Financial  Times. 


Oldhi'.m,  .Vshton  &  Hyde  lilectric  'I'riiinway. — Interim 
dividiiul  ol  ."i  pel  ceiil,  pel-  amnuii  (r,il.  jiri'  hhare)  on  the 
ordinary   sharc>,  as  last  year. 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. — Inlerini 
dividi'ud  on  the  pieference  .shares  at  the  rati'  of  i-i  per  cent, 
per  annum,  le.ss  incom<i-tax,  and  on  the  ordinary  shares  at 
the  rate,  of  10  per  cent,  per  aiiuiim,  less  income-tax,  for  the 
half-year  ending  June  30th. 

San  Luis  (Mexico)   Tramways  Co The  accounts  for  the 

year  ended  I^larch  lilst  show  that,  after  providing  for  loan 
interest,  &c.,  the  debit  balance  of  £lO,137  brought  forward 
was   increa.sed  to   .£1'1,.5'11.— /''iinmc/fl;  Tiium. 

South  Metropolitan   lilectric    Lijjht  &   Power   Co.,  Ltd. — 

The  transfer  register  and  regist<!r  of  members  of  this  com- 
pany will  be  clo.sed  from  .August  I8th  to  the  31st,  1917  (both 
days  inclusive),  for  the  preparation  of  w^arrants  for  dividends 
jiayable  31st  inst.,  for  the  half-year  ended  .lune  30th,  1917, 
on  the  7  per  cent,  cumulative  first  preference  shares  and  the 
0  per  cent,  cumulative  second  preference   shares. 

Lancashire  Dynamo  &  Motor  Co.,  Ltd. — Dividend  of  L'.', 
per  cent.,  free  of  tax,  making  I'Ji  i>er  cent,  tor  the  year,  oil 
the  ordinary  shares.    Tlie  same  rate  was  paid  for  1915. 

Brompton    &    Kensinj^ton   Llectricity   Supply   Co.,    Ltd. — 

Inleiim  dividend  for  the  half-year  to  ."lune  30th  on  the  orc'j. 
nary  shares  at  the  rate  of  8  per  cent,  per  annum  (lees  taxj, 
the  .same  as  a  year  ago. — Financial  Times. 


STOCKS  AND    SHARES. 


Tuesday  Evening. 
Material  improvement  has  taken  place  in  securities  of  the 
Mexican  industrial  companies.  This  is  the  main  feature  of 
the  week  in  the  foreign  groups.  Upon  what  ground  it  is 
based  there  seems  to  be  some  doubt  felt  in  the  Stock  Ex- 
change. The  news  from  the  country,  most  of  it  emanating 
from  United  States  sources,  is  certainly  less  unfavourable; 
but  it  is  only  in  this  negative  sense  that  the  improvement 
can  be  expressed,  so  far  as  definite  intelligence  is  available. 

However,  the  bonds  of  the  Mexico  Tramways  and  of  the 
Mexican  Light  and  Power  Companies  have  both  risen  several 
iwints.  The  shares  have  participated,  and  such  offshoots  as 
Pachuca  5  per  cent,  bonds  are  better  at  "27^  while  Monterey 
.5  per  cent,  debenture  stock  is  changing  hands  fairly  freely 
on  the  higher  basis  of  '20J.  The  strength  is  shared  by  Mexican 
Government,  railway,  and  oil  issues,  from  which  it  would 
appear  that  there  is  .something  more  in  the  buying  than  the 
news  warrants;  and  further  infonnation  is  awaited  with  keen 
curiosity. 

Brazilians  have  been  moving  on  a  different  plane,  and 
Brazil  Tractions  eased  off  to  49,  although  Rio  Tramway  bonds 
hold  their  prices  steadily.  Rio  Firsts  are  87,  and  the  Seconds 
77i  _San  Paulo  Firsts  h'iive  been  done  lately  at  89,  while 
the  5  per  cent,  consolidated  debenture  stock  last  changed 
hands  at  76.  In  the  5  per  cent,  debentures  of  the  Southern 
Electric  Tramways  of  Buenos  Aires,  bargains  were  marked 
early  this  month  at  95  and  a  little  over. 

Victoria  Falls  &  Power  ordinary  shares  are  unusually  active 
considering  the  time  of  year,  at  19s.  6d. ;  and  the  preference 
have  risen  to  23s.  6d.  Those  happv  folk  who  bought  the 
ordinary  sharps  at  a  few  shillings  each  are  in  the  fortunate 
dilemma  of  not  knowing  whether  to  take  their  profit  or  not. 
The  shares  look  a  very  possible  10  per  cent,  investment,  but, 
on  the  other  hand,  the  profit  is  alluring.  The  preference  do 
not  .seem  to  be  over-valued,  and  there  has  been  a  little  buying 
of  the  5i  i>er  cent,  second  mortgage  debentures  because  of 
their  receipt  of  interest  tax  free,  although  it  must  be  remem- 
bered that  the  issue  is  repayable  at  103. 

The  Marconi  meeting  had  a  stimulating  effect  upon  the 
price  of  the  shares,  and  from  '2}  the  price  rose  bri.skly  to  3|, 
this  including  the  recently-declared  dividend.  The  preference 
are  a  little  better  at  21.  hut  it  cannot  be  concealed  that 
there  is  a  certain  amount  of  disappointment  at  the  Govern- 
ment award  being  still  left  in  the  air.  The  cable  market  as 
a  whole  is  good.  Eastern  ordinary  at  144J  is  a  point  up;  so 
are  Tndo-Europeans  at  .58^.  Chinas  ro.se  to  Ui.  Anglo- 
.\nierican  preferred  at  98  is  a  shade' harder.  The  onlv  change 
in  the  telephone  share  li.st  is  a  rise,  of  J  in  Orientals  to  21 
Telephone  of  Egypt  debenture  is  up  a  point  to  78. 

The  railway  market  is  doing  little  more  than  mark  time. 
Xo  changes  have  occurred  among.st  the  electrical  .stocks. 
Central  London  guaranteed  as.sented  preferred  ordinary  has 
been  bought  at  ma  since  we  last  wrote.  The  assented  de- 
ferred stands  at  G0|,  while  the  non-assented  is  about  30.  The. 
as.sented  ordinary  stock,  quoted  in  our  price  lists,  is  61J,  the 
non-assented  4H.  A  small  amount  of  East  Tjondon  stock 
rdianged  hands  the  other  day  between  31  and  3J,  and  London 
Electric  Railway  dglO  shares  were  offered  and  declined  to  £2 
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per  share.  The  company's  4  per  cent,  debenture  stock  marked 
69  early  this  week,  the  return  at  this  price  being  £5  lljs. 
per  cent,  on  the  money,  which  is  a  decidedly  better  yield 
than  is  offered  by  the  debenture  stocks  of  most  <)th<'r  Hnnic. 
Railway  companies.  Undergruund  Income  bonds  strength- 
ened to  82. 

Electricity  supply  shares  ar<.-'  quietly  firm.  Westminsters 
have  risen  to  6,  pursuing  their  steady  improvement;  and  City 
of  London  ordinary  have  gained  J  at  12J.  Charing  Cross  hold 
their  rise  at  3i;  and  Metropolitans  advanced  to  Qj.  Amongst 
the  manufacturing  shares,  British  Insulated  at  30s.  7^d.  are 
1/33  up.  British  Westinghousp  ]n'cferencc  put  on  2s.  6d.,  the 
dcbentin-e  gained  2  at  67^.  Edison  Swan  4  per  cent,  deben- 
ture is  a  ix)int  to  the  good,  and  India-Rubber  .shares  jinnped 
7s.  6d.  to  131  for  the  rea.son  that  the  shares  pay  very  hand- 
.somely,  apart  altogether  from  the  fact  that  the  dividends  are 
distributed  at  present  free  of  income-tax. 

A  correspondent  writes  to  ask  whether  we  consider  advis- 
able the  sale  of  Chel.sea  Electric  and  an  exchange  jiurchase  of 
Marconi  shares.  This  is  one  of  the  conundrums  which  can 
only  be  answered  by  the  statement  that  Chelseas  are  invest- 
ment shares,  while  in  Marconis  there  lie  very  con.siderable 
elements  of  speculation.  Relatively,  Marconis  nj-e  much 
higher,  becau.se  they  are  £1  shares  standing  at  3;,  whereas 
Chelseas,  which  are  £5  shares,  are  about  2s.  Chelseas  before 
the  war  were  4|.  while  Marconis  .stood  at  1  15/16. 

The  rubber  market  shows  a  good  deal  of  strength,  and  this 
week  the  shares  of  nearly  40  different  companies  are  marked 
ex  dividend.  The  price  of  the  raw  material  is  steady  at  hnlf- 
a-crown  per  lb.  Iron  and  .steel  descriptions  advance  where 
they  move  at  all:  and  in  the  base-metal  section  there  is 
slightly  more  animation   amongst  tin   shares. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES, 

HOMB   ELSOTBIOITY  CoUPANlKB, 

Dividend  Price 

, • «  Aug.  U,  Rise  or  (all 

1916.    1916,  1917.  this  week. 

Brompton  Ordinary        ....      10         9  6i  — 

Charing  Cross  Ordinary           ..66  8?  — 

do.       do.         do.     4i  Pref..       4i       4^  8|  — 

Chelsea        : i         3  Si  — 

City  of  London 8         8  lag  +  J 

do.       do.   6  per  cent.  Pret.       6         6  10  — 

County  at  London           . .         . .        7         7  llj  — 

do.         6  per  cent.  Pref,       8         6  10  — 

Kensington  Ordinary     , ...        7        10  6J  — 

London  Electric 8         8  1  — 

do.        do.  6  per  cent.  Pret.       6         4  8!  — 

Metropolitan         8         8  9f  +  J 

do.            4^  per  cent.  Pref.        4)        4)  Si  — 

St.  James'  and  Pall  Mall          ..88  6|  — 

South  London       6          5  a|  — 

South  Metropolitan  Pret.         ..        7         7  21/6  — 

Westminster  Ordinary  ....        7         7  6  +  J 

TEI.EaBAFB8  AND  TELIFHONES. 

Anglo-Am,  Tel.  Pret 6         6  93  +  i 

do.             Det 83,6       1)  32|  — 

Chile  Telephone 8         8  7  — 

Cuba  Sub.  Ord 6          6  8*  — 

Eastern  Extension          ....        8         8  14  J  -t-  J 

Eastern  Tol,  Ord.            ....        8         8  144i  +1 

Globe  Tel.  and  T.  Ord 7         7  125  — 

do.               Pref.            ..6         6  10|  — 

Great  Northern  Tel 22        21  86  — 

Indo-European 13        13  53J  +1 

Marconi       ..        ..        ^        ..10       16  34  +  ;<„ 

Oriental  Telephone  Ord,         ..      10        10  25  +4 

United  R.  Plate  Tel 8         S  68  — 

West  India  and  Pan 6a.    6d.  1,;,  — 

Western  Telegraph        ....        8         8  llj  — 

Home  Rails, 

Central  London,  Ord.  Assented        4         4  611  — 

Metropolitan         1          1  i'll  — 

do.         District      -. .         ..      Nil      Nil  15S  — 

Underground  Electric  Ordinary     Nil      Nil  1§  — 

do.              do.     "A"     ..      Nil     Nil  6/ii  — 

do,              do.     Income         6         4  82  +  ^ 

FORBION  Trahb,  fto. 
Dividend 

1916.    1916. 

Adelaide  Sup.  6  per  cent.  Pret.         6         6  6  — 

Anglo-Arg.  Trams,  First  Pref.           eA        6i  22  — 

do.                and  Pref.  . .        6?      —  2l  - 

do.               6  Deb.      ..6         6  67  —1 

Brazil  Tractions 4          4  49  —1 

Bombay  Electric  Pref 6         6  10  — 

British  Columbia  Elec.  Rly.  Pice.    6         6  47i  -8 

do.             do.            Preferred  Nil    Nil  81  +  i 

do.             du.           Deferred  Nil    Nil  80  i  2| 

do.              do.           Deb.           4i        ii  55  — 

Mexico  Trams  5  per  cent.  Bonds     Nil    Nil  4Ci  +4^ 

do.            6  per  cent.  Bonds     Nil    Nil  88j  43^ 

Mexican  Light  Common          ..        Nil    Nil  15)  -i  1 

do.             Pref Nil    Nil  28$  +3 

do,            1st  Bonda       ..        Nil    Nil  41  +1) 

Mancfacturinj  OOMPAHIla, 

Babcock  4  Wilcox         ..        ..       16        16  3J  +   ,>, 

British  Aluminium  Ord.          ,,         7        10  30/74  — 7Ad 

British  Insulated  Ord 17i      20  13i  — 

British  Westinghonse  Pref.    . .        7)       7i  M.^  +  } 

Callendera 20       SO  ui  — 

do.       6  Pref 6         6  4^  — 

Castner-Kcltner  . .          ....       33        39  Hi  

Bdiaon  Swan,  fully  paid          . .        —       —  u  ~ 

do.       do.  4  per  cent.  Deb.        4         4  7lS  +1 

Electric  Conatniction   ....        7A       74  Is  — 

Qon.  Elec.  Pret 8         6  id  — 

do.         Ord 10        10  16  — 

Henley 36        a6  16  — 

do.      4i  Pref 4i       4i  4  — 

India-Bubber       10       lo  \t\  +  i 

Telograpb  Cod 2U       90  38;  — 

'  DiTidandi  paid  Iraa  ol  loooma-tac. 
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MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making"  use  of  the  figures  appearing 
in  the  following:  list,  that  in  some  cases  the  prices  are  only  t^eneral, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  August  15th. 


CHEMICALS.   &c. 


a  Acid,  Oxalic per  lb. 

a  Ammoniac  Sal        per  ton 

o  Ammonia,  Muriate  (large  crystal)  „ 

a  Bisulphide  of  Carbon      ..         ..  „ 

a  Borax „ 

o  Copper  Sulphate „ 

a  Potash,  Chlorate per  lb. 

a        ..        Percblorate         ..        ..  „ 

a  Shellao  ..        ..         .,        ..  per  cwt. 

a  Sulphate  of  Magnesia      . .        . .  per  ton 
a  Sulphur,  Sublimed  Flowers      ..  ,, 

a        n  Lump       .,        .,        ..  „ 

a  Soda,  Chlorate        per  lb. 

a      II      Crystals        per  ton 

a  Sodium  Bichromate,  casks       ..  per  lb. 


METALS.   &c. 

c  Brasb  {rolled  metal  3"  to  12"  basis)  per  lb. 

c      n      Tubes  {solid  drawn)          ..  ,, 

c      )»      Wire,  basis „ 

c  Copper  Tubes  {solid  drawn)       ..  „ 

s       M        Bars  (best  selected)       .,  per  ton 

g       ,,        Sheet           „ 

g      ».        Bod „ 

d      .1        (Electrolytic)  Bars         . .  ,, 

d      ,1                 ,,              Sheets     ..  „ 

d      M                  II              Wire  Rods  ,, 

d      M                .1             H.C.  Wire  per  lb. 

/■  Ebonite  Rod „ 

f        „        Sheet          „ 

n  German  Silver  Wire        ..        ,,  ,, 

h  Gutta-percha,  fine ,, 

A  India-rubber,  Para  fine   ..         ..  ,, 

i  Iron  Pig  (Cleveland  warrants)    . .  per  ton 

/     „     Wire,  galv.  No.  8,  P.O.  qual.  „ 

s^  Lead,  English  Pig ,, 

g  Mercury         per  bot. 

e  Mica  (in  original  oases)  small  ..per  lb. 

e      II                 11             11      medium  ,, 

«      71                 H             )*      large  ..  „ 

d  Silicium  Bronze  Wire     ..        ..  per  lb. 

r  Steel,  Magnet,  in  bars      , ,        . .  per  ton 

^  Tin,  Block  (English)        ..        .,  „ 

n    It      Wire,  Nos.  1  to  16    ..        ,,  per  lb. 


Latest 

Fortnight's 

Price, 

Inc. 

or  Deo, 

1/6 

1 

£76 

••     '  i 

£64 

d 

£23 

••    « 

£33 

••  m 

£61 

■  ■  ^ 

a/6 

•    1 

3/- 

■■    1 

£11 

..    " 

£16 

£85 

£26 

lOid. 

120/- 

1,73  »o  l/8i 
£160 
£160 
£160 
£137 
£162 
£145 

l/6i 

8/- 

2/6 

a/3 

6/10 
8/25 
Nom. 
£42 

Nom. 

6d.  to  8/- 

8/6  to  6/- 

7/6  to  14;.  ft  up. 

1/9J 


8/6 


Id.  dee. 


a  G.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd, 


QuotationB  supplied  by — 

g  James  &  Shakespeare, 

h  Edward  Till  Ik  Co. 

i  Boiling  &  L(jwe. 

/  Richard  Johnson  &  Nephew,  Ltd, 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  &  Co. 


Errors  in  Thermometry. — In  a  recent  nnniber  of  La 
.\(itiirc.  the  eminent  French  scientist,  M.  Le  Chatelier,  has  an 
article  on  the  measurement  of  hig:h  temperatures.  He  gives  a  brief 
description  of  the  various  methods  at  present  in  use,  and  devotes 
some  space  to  a  consideration  of  the  thermo-electric  (Le  Chatelier) 
type  of  instrument.  He  mentions  the  necessity  of  the  frequent 
refrraduation  of  the  thermocouples,  which  alter  in  use.  Further, 
the  sensitivity  of  the  galvanometers  used  varies  with  time,  either 
from  loss  of  maffnetism  in  the  permanent  magrnets,  or  by  changes 
in  the  vcrticality  of  the  instrument.  The  moving  coils,  which  are 
generally  heavy,  rarely  have  their  centre  of  gravity  exactly  in  line 
with  the  points  of  suspension.  The  result  is  a  disturbing  couple, 
which  tends  to  modify  the  galvanometer  readings.  Very  often 
errors  are  discovered,  the  exact  cause  of  which  it  is  dillicult  to  trace. 
The  most  frequent  trouble  is  that  the  wires  of  the  couple  come 
adrift  when  they  are  simply  twisted  together  instead  of  soldercl. 
or  they  break  when  heated  in  a  reducing  atmo.-iphere.  If  contact 
ceases  entirely,  tlie  trouble  ia  easily  discovered,  but  very  often  the 
wire-i  continui-  to  touch  and  allow  the  current  to  pass,  but  witli 
a  reduction  in  strength  on  account  of  the  additional  contail 
resistance,  and  the  readings  are  therefore  falsified  without  tin- 
observer  being  aware  of  the  exact  trouble.  A  cause  of  error, 
frenuuut  in  factories,  arises  through  fine  iron  powder  settling  on 
the  soft  iron  core,  and  damping  the  action  of  the  moving  coil 
slightly.  This  source  of  error  is  even  more  difficult  of  discovery 
than  those  mentioned  above.  Finally,  in  laboratory  tests,  when 
the  couple  wires  are  not  immersed  sufficiently  in  the  substance  to 
be  testeil,  the  thermal  conductance  of  the  wires  cools  the  thermo- 
junction  and  alVects  the  reiuiings. 

National    Union   of    Manufacturers. — Tlic   aiticlcs    uf 

a^sneiatiou  of  the  National  Union  of  Manulacturcrs.  which  were 
completed  in  ,Iune  last,  show  that  the  XTnion  is  the  successor  of  the 
Hritish  Manufacturers"  As.sociation,  11M5.  Mr.  (Jcorge  Terrell. 
MP.,  is  chairman  of  the  Union,  which  includes  .among  its  objects 
the  iiromotion  of  the  trade, commerce,  and  inauutactures  of  Hritish 
inilnstries,  and  the  home,  colonial,  and  foreign  trades  of  the 
United  Kingdom. 

The  t'niiiu  also  desires  lo  effect  co-operation  and  mutual  help 
among  British  manufacturers  and  producers  of  all  kinds  of  goods 
and  commodities,  and  to  encourage  free  and  unrestricted  communi- 
cation hetweou  masters  and  workmen  with  a  view  to  the  establish- 
menl  of  amicable  arrangements  and  rclationa. -between  them. — Tin- 
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DIRECT-CURRENT    MACHINES:    SOME    NOTES 
ON     ESTIMATING. 


By  •'  W.  A.  E.  M. ' 


"Whkx  no  actual  recent  cost  is  available  of  an  exactly 
identical  Mi.iehine.  the  estimatinir  of  a  new  size  of  irenerator 
or  ni  itor  inuv  entail  a  con.siilcralilc  expenditure  of  time,  and 
often  the  costs  that  are  at  hand  are   not  in  sutlicicnt  detail 


of  labour  or  material,  an  up-to-date  cost  may  Ije  obtained. 
The  value  of  the  priee-»idjustint,'  coefficient — let  us  call 
this  ka — providing'  for  the  advances  in  the  markets  will  be 
found  to  lie  : — 

1   -I-  -OOOl  [x  !/  +  (100  —  J-)  .  ?]. 

where  j-  =  per  cent,  labour  cost  of  total  cost,  //  =  per  cent, 
advance  on  labour,  z  =  per  cent,  advance  on  material. 

The  adjoininjj:  f,'raplis  (fiir.  1 )  show  values  of  percentaf;e 
iXlvance  on  total  cost  per  cwt.  of  material  for  the  ])rincipal 
and  heaviest  items  of  material,  used  in  the 
machine,  viz.,  copper  and  iron  (or  steel),  ac- 
cordiufT  to  the  price  advances  per  lb.  and 
cwt.  resjiectivelv. 

The   u'raphs  (fij;.  2)  show  \alues  for  /„  for 
various  coiuiiinations  of  .r,  //,  and  z. 


6  8  10  12  14  16 

PENCE    PER    LB.    ADVANCE    FOR    COPPER,    OR 
SHILLINGS   PER    CWT.  ADVANCE   FOR  IRON   OR   STEEL 

'         \.^^^  riG.    1. 

Ill  lend  themselves  conveniently  to 
manipulation,  or  admit  of  very  close 
adjustments  or  pro  rafas  beint,'-  made. 

A  handy  pro  rata  rule  is  shown 
below  for  obtaining  the  approximate 
cost  of  a  new  machine,  given  the  cost 
totals  for  labour  and  materials  of  the 
basis  machine  and  dimensions  of  the 
armatiu-e  core  of  the  latter,  and  of  the 
one  to  b3  estimated  : —  .^        i"-^] 

[Cost   of    labour  =    .yD^     x    /-;, 
Cost  of  material  =   v^l  x  d'  x  /„,. 

where  d  =  diameter  of  core  (external) 
in  inches,  L  =  length  of  core  (between 
end  plates)  in  inches,  and  /-;  and  k,,, 
=  constants  for  (cost  -^-  n/d').  and 
(cost-^  V  L  X  D-)  for  labour  and  material; 
these  will  vary  according  to  the  par- 
ticular maker. 

The  writer  has  found  that  nuite  good 
results  can  be  obtained  in  predeter- 
mining costs  in  this  way,  es[)eeially 
where  the  basis  machine  or  machines 
taken  for  the  values  of  k  do  not  deviate 
very  consideralily  from  the  new  ma- 
chines in  the  core  dimensions;  and,  on 
occasions  when  it  has  been  found  con- 
venient, or  considered  desirable,  to  use  the  more  lengthy  and 
closer  methods,  the  apiilication  of  the  approxiin  iCl'  rule 
shown  has  often  proved  a  very  useful  che^k. 

By  the  use  of  a  further  adjusting  constant,  whirli.  from 
an  intelligent  analysis  of  machine  co.sts,  can  be  approxi- 
mately deduced  for  correctiiiir  the  price  for  increases  in  cost 


MULTIPLEXING      IN     CABLE 
TELEGRAPHY. 

I.S  the  .liiiiiniil  of  the  Franklin  Inxtitnte  for  May, 
Briiradier-General  Geoifre  0.  Sijuier,  Chief  Sifjnal 
Officer,  U.S.  Army,  states  that  the  use  of  alternatinjf 
currents  in  cable  telejrraphy  offers  the  ^'reat  advan- 
tage that  multiplexint;-  is  made  possible.  Among 
the  many  schemes  which  may  be  utilised,  the 
method  of  using^  separate  cables  for  sendins;  and  re- 
ceiviny-.  transmittinj.'-  several  messajres  on  one  cable 
and  receiving-  a  corresponding  number  on  another, 
seems  to  offer  the  liest  solution  of  the  problem 
where  the  volume  of  traffic  warrants  it.  Such  an 
arrangement  eliminates  the  artificial  cable,  which 
is  an  indispensable  element  in  duplexinfr.  and  at 
the  same  time  sets  rid  of  all  the  troubles  incidental 
to  the  accurate  balancing  of  the  duplex  bridge. 

The  method  proposed  is  shown  schematically  in 
the  two  accompanying  figures  (.p.  liiij).  In  fig.  1  an 
arrangement  isshown  for  transmitting  three  messages 
simultaneously  on  one  cable.  We  have  here  three 
local  transmitting  circuits  coupled  to  the  cable,  the 
frequency  of  each  transmitter  being  different  from 
that  of  any  other  say,  6,  8.  and  10  cycles.  In  each 
local  transmitting  circuit,  two  looped  circuits  are 
included,  which  are  separately  tuned  to  the  fre- 
quencies of  the  other  two  transmitters,  offering 
thereby  a  high  impedance  to  the  current  flow  of 
these  frequencies,  and  thus  preventing  the  transfer  of 
current  from  one  transmitting  circuit  to  the  others 


GRAPHS  FOR 
X=25 


GRAPHS  COR 
X=30 


GRAPHS  FOR 
X.35 


GRAPHS  FOR 
X=40 


GRAPHS  FOR 
X.50 


GRAPHS  FOR 
X.45 
10  20  30  40  50  10  20  30  40  50  10  20  30  40  50  10  20  30  40  50  10  20  30  40  50  10  20  30  40  50 

values  of  v 
Fig.  2. 


To  further  cheek  any  transfer  of  current  from  one  local  circuit 
to  another,  the  intermediate  circuits  1.  2.  and  3  are  introduced, 
through  which  E.M.K.'s  of  opposite  phase  to  that-  induced  by 
way  of  cable  traasform3rs  are  indncei.  thus  balancing  out  any 
residual  effect  from  one  circuit  on  another. 

In  fig.  2  a  reieiving  terminal  of  a  cable  is  shiwn  in  which  three 
circuits   are   Ui3d    for   the   reojpiioa    of    three    ra95sa.re3    simul- 
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aneausly.  Each  receivins;  circuit  is  coupled  to  the  cable  through 
an  intermediate  circuit.  In  each  intermediate  circuit,  two  loop 
circuits  are  included,  which  are  separately  tuned  to  the  frequencies 
of  the  signals  which  are  to  be  excluded  from  that  jiarticular 
receiver,  each  receiver  responding  accordingly  only  to  a  signal  of 
one  predetermined  frequency  and  excluding  the  others.  If  desired, 
loop  circuits  may  also  be  introduced  in  the  receiver  circuits,  and 
thus  further  increase  the  selectivity. 

In   the  arrangement  described  aliove,  the  disturbing  effects  of  a 
local  transmitter  on  the  receiver,  which  are  always  present  to  a 


Transmitting  terminal. 

Fig.  I. 


Receiving  terminal. 

Fig.  2. 


greater  or  less  degree  in  duplexing,  are  entirely  eliminated,  and.  as 
a  consequence,  detectors  and  amplifiers  of  very  much  greater 
sensitiveness  may  be  employed. 

For  purposes  of  illustration,  three  transmitters  and  three 
receivers  are  shown,  so  that  two  cables  could  handle  three 
messages  both  ways,  but  obviously  the  method  outlined  above  is 
cot  limited  to  this  number. 


PERMANENT     MAGNETS. 


Bi-  F.  C.  KELLEY, 


By  means  of  the  hysteresis  loop  we  are  able  to  determine  the 
two  most  important  facts  that  we  ought  to  know  about  steel 
for  permanent  magnets,  namely,  the  remanent  magnetism 
and  coercive  force  :  the  height  of  the  point  where  the  curve 
cuts  the  vertical  axis,  and  the  breadth  of  the  loop  on  either 
side  of  the  zero  point.  The  coercive  force  is  the  more  im- 
portant. Though  the  magnetic  penneahility  of  a  specimen 
is  inversely  proportional  to  its  carbon  content,  the  amount 
of  permanent  magnetism  retained  is  directly  proportional  to 
the  carbon  content. 

The  hard  constituent  called  hardenite,  which  may  be  a 
solid  solution  of  carbon  in  iron,  or  possibly  a  subcarbide  of 
iron,  is  of  the  same  percentage  as  pearlite,  and  is  formed 
during  any  cooling  that  is  so  rapid  that  the  particular 
pearhte  structure  has  no  time  to  form.  This  constituent 
appears  to  be  the  most  important  in  magnets. 

The  shape  and  dimensions  of  a  magnet  have  a  great  eilect 
upon  its  retentivity,  due  to  the  fact  that  the  poles.of  every 
magnet  exercise  a  self-demagnetising  influence  on  the  body 
of  the  magnet. 

The  demagnetising  effect  in  the  case  of  slit  rings  has  been 
shown  to  be  nearly  proportional  to  the  width  of  the  .ijlit,  or 
gap  in  the  magnetic  circuit.  If  the  ring  is  provided  with 
large  pole  pieces  and  the  gap  is  narrow,  the  demagnetising 
coefficient  may  be  greatly  reduced.  The  amount  of  remanent 
magnetism  increases  regularly  with  the  dimension  ratio,  that 
•  is,  the  ratio  of  the  length  to  the  diameter  of  the  bars. 
A  laminated  magnet  has  been  found  to  be  no  more  powerful 
than  a  solid  magnet  of  equal  weight  and  length. 

Since  the  coercive  force  of  magnets  depends  upon  the  way 
they  are  hardened,  it  is  essential  for  magnets  which  are  to 
have  the  greatest  coercive  force  that  they  be  quenched  at  a 
temperature  above  that  at  which  thev  reca'lesce,  and  quenched 
quickly. 

Magnetic  material  which  has  had  previous  working  should 
be  annealed  slowly,  and  then  quenched  just  a  little  above  the 
point  of  recalescence.  Mine.  Curie  tried  experiments  on  the 
effect  of  quenching  carl)on  steels  of  0.0()-1.2()  per  cent.  C. 
and  found  that  770  deg.  C.  was  the  best  temperature  for 
quenching.  If  quenched  at  97.5  deg.  C.  the  remanence  and 
coercive  force  both  fell  in  value.  She  also  found  that  the 
best  magnet  material,  after  hardening,  if  reheated  to  90.5 
deg.,  degenerated.  By  quenching  first  a  little  above  and 
then  a  little  below  the  point  of  recale.scence.  and  going 
through  this  cycle  several  times,  she  found  that  the  material 
could  be  improved,  and  that  material  which  had  become 
poor   by  over-heating  could  be  repaired. 

Barus  and  Strouhal  found  that  annealing  at  a  temperature 
which  gave  a  blue  tint  produced  the  best  results.  They  also 
found  that  for  short  bars  a  glass-hard  state,  produced  by 
lieating  to  a  bright  red,  and  quenching  in  cold  wat«r,  gave 
the  best  results. 
The  tungsten  steels  which  have  proved  best  for  magnets 
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fall  in  two  groups  :  (1)  Thuw.'  containing  5  to  7  or  8  per  cent.. 
W  with  about  0.5  per  cent.  C,  and  ('2)  those  containing  -2i 
to  3J  pev  cent.  W  with  1  per  cent.  C.  Steels  containing  from. 
0.75  to  9.5  pel-  cent,  of  chromiuni  have  high  coercive  forces; 
but  there  seems  to  be  little  advantage  in  adding  more  thau 
•2i  or  3  per  cent.  Cr.  Cast  iron  makes  good  magnets.  Camp- 
bell, by  quenching  at  1,0CK)  deg.,  found  values  of  remanence 
from   'iOO  to  2'29,  and  coercive  forces  from  48.9  to  5'2.8. 

The  method  of  magnetising  bar  magnets  is  to  put  them 
in.side  a  long  magnetising  coil  about  twice  as  long  as  them- 
selves. Short  bar  magnets  may  be  put  between  the  poles  of 
an  electromagnet,  as  may  hors*^-shne  magnets.  The  field  to 
which  they  are  subjected  should  not  be  less  than  H  =  '250. 
Little  depends  upon  the  duration  of  the  operation. 

Permanent  magnets  age  with  time,  or  lose  part  of  their 
magnetism.  Causes  for  the  decay  of  magnetism  of  magnets 
arc  mechanical  shock,  changes  of  temperature,  contact  with 
magnets  or  iron,  and  expo.sure  to  demagnetising  forces.  The 
lapse  of  time  also  apparently  effects  a  deterioration.  But  iui 
all  magnets  there  seems  to  be  a  limit  to  this  decay. 

Permanent  magnets  are' matured  by  repeated  gentle  heat- 
ing and  cooling,  protracted  gentle  lieating,  repeated  subjec- 
tion to  mechanical  .shock,   and  \)artial   demagnetisjition. 

Barus  and  Strouhal  found  that  l)y  heating  a  glass-hard 
magnet  in  steam  for  00  hours,  then  remagnetising,  and  steam- 
ing again,  its  remanence.  was  reduced  to  a  constant  value. 
After  this  treatment  it  was  dropped  from  a  height  of  1.5  to 
(1.5  m.  on  a  wooden  block,  and  it  did  not  change  over  0..54 
per  cent. 

Mme.  Curie  found  that  heating  magnets  in  steam  caused 
a  reduction  of  both  toercive  force  and  remanence,  and  that 
reheating  to  200  deg.  C.  was  disastrous,  for  about  50  per 
cent,  of  the  original  total  magnetism  was  lost. 

W.  Brown  found  that  glass-hard  magnets  resisted  shocks- 
iriuch  better  than  others,  and  that  by  prolonged  reheating 
at  60  deg.  a  constant  .state  was  reached  with  a  reduction  of 
from  1  to  3  per  cent,  in  best  steels. 

Krii.se  found  that  materials  having  the  greatest  coercive 
force  had  the  least  percentage  loss  from  shock. 

To  produce  permanertt  magnets  which  are  both  constant 
and  powerful,  a  tungsten  steel  .should  be  used,  haying  from 
5  to  8  per  cent,  of  tungsten  and  from  0.4  to  6  per  cent, 
carbon.  Chromium  up  to  2  or  2.5  per  cent,  may  be  present, 
but  the  presence  of  manganese,  titanium,  copper,  sulphur, 
and  phosphorus  should  be  avoided.  For  bar  magnets  the 
dimension  ratio  should  be  as  large  as  possible.  For  horse- 
.shoe  magnets  the  gap  between  the  poles  should  be  .short  as 
pos.sible,   and   the  polar  areas  as  large  as  possible. 

The  forging  of  magnet  material  .should  be, done  with  httle- 
working  of  the  material,  and  at  a  low  temperature,  .^fter 
forging  it  should  be  normalised  by  raising  to  900  deg.  C, 
lowered  to  750  deg.  for  a  time,  and  then  cooled  off.  To 
harden  the  magnets,  they  should  be  heated  to  9.50  deg.  C. 
for  five  minutes  only,  then  lowered  to  700  deg.  C.  and 
quenched  in  brine  or  oil  at  20  deg.  C.  Some  tungsten  steel."* 
are  better  if  quenched  between  770  and  850  deg.C. 

There  is  no  advantage  in  tempering  tungsten  steel.  Mag- 
nets of  carbon  steel  of  20  diameters  may  be  tempered  to  a 
.straw  tint,  and  those  of  40  diameters  to  a  blue  tint.  An\- 
letting  down  below  a  straw  tint  impairs  their  power  to  resist 
decay   and  usage. 

Magnets  should  be  matured  by  boiling  or  steaming  for  ]0-l'2 
hours,  or  by  heating  them  to  (lO  deg.  C.  for  20  or  more 
hours.  There  is  .some  advantage  in  letting  them  cool  several 
times  during  the  process. 

The  magnet  should  be  magnetised  by  an  electromagnet,  or, 
if  a  bar  magnet,  by  a  magnetising  coil,  using  the  highest 
degree  of  magneti,sation  possible.  There  is  some  advantage 
in  reversing  the  nuignetism  a  few  times,  but  in  the  final 
magnetisation  the  current  should  be  turned  off  .slowly  to  zero, 
'fhere  is  an  advantage  in  giving  the  magnet  a  slight  mecha- 
nical shock.  Some  magnets  which  arc  to  have  extreme  con- 
stancy are  subjectt'd  to  demagnetising  forces. 

Cr,  Mn,  Mo,  and  W  are  important  additions  in  the  manu- 
facture of  steels  for  jiermanent  magnets,  but  the  presencf- 
iif  a  third  element  is  necessary.  While  carbon  is  beneficial, 
highlv  satisfactory  results  are  to  be  obtained  with  Si  and 
vanadium,   especially   vanadium. 

The  following  table  represents  .some  of  the  best  alloy> 
olitained  for  permanent  magnets.  The  first  section  shows 
rcs\ilts  obtained  before  rapping  or  ageing;  the  second  after 
rajiping  :  — 

--      Before  ageinK.     -  ^ 
B  (Retl  II,. 

.'iS'?  (inencheil 

m-n 

ijS'H  ftH  forced 

."»K"4  r(ucnt'Jicil 

7«0 

.SIl-4  an  (orKcrt 

69-H  quenelied 


11.7.'i0 
11,700 
11,3.50 
10.760 
10,500 
lfl.4.=)0 
10.360 


CoiniJosition. 

RMo.o's  v.oec 

6  W',  0'6  (; 
.".  rr,  3  Mn,  4  Mo,  1  8  i 

1  Mn,  10  Mo,  0-5  C 
•2  Cr.  Ill  Mo,  0-,i  T,  0-3  V 

7  \V,  0-3  V,  0-6  (• 
10  Ml),  0-a  V,  0-4  f 

2  Mn,  6  Mo,  O'G  C 
6  C:r,  084  Si 
2Cr,  lli  \V,  5  Mo,0-3  V,0-6C 

10  Mo,  1  V,  0-4  C 

The  general  idea  about  permanent  magnet  material  is  that 
the  harder  it  can  l)e  made  the  greater  its  permanence.  Com- 
parative tests  on  materials  quenched  in  water  or  brine  W'ould  . 
ba  expected  to  show  that  the  harder  the  piece,  the  less  per- 
meable, the  lower  its  residual  induction,-  and  the  higher  its 
coercive  force,  but  it  is  only  true  with  certain  steels  under 
restricted  conditions. 


After  ageing. 
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It  is  well  known  that  the  haitleninj,'  eapacity  of  steel  de- 
crease.s  as  it.s  nia.ss  inerease.s.  yet  the  larger  mass,  and  hene« 
the  softer  piece,   is  n]at,'netieally  most  i»eruianent. 

It  is  well  known,  t<X).  that  the  rate  of  cooling  in  oil  is 
slower  than  in  water,  and  does  not  give  as  great  hardness. 
Yet  e.xperiments  on  ste<'I,  which  was  quenched  both  in  water 
and  in  oil.  show  relatively  soft  oil-hardened  pieces  when  com- 
pared with  water-hardened  pieces  of  the  same  size  to  have 
lower  induction,  lower  residual  and  higher  coercive  force 
than  the  much  harder  wattr-quenched  pieces. 

Drawing  the  Unnjx'r  of  steel  has  a  very  marked  effect  on 
the  nuignetic  properties.  Hardness  may  be  relieved  by  draw- 
ing the  temper,  but  ^his  gives  re.sults  directly  contrary  to 
those  due  to  retarded  quenching  ratios.  That  is.  the  maximum 
induction  and  residual  nujgnetisni  are  increased,  and  the 
ctK'rcive  force  is  lowered.  This  is  true  whether  the  steel  owes 
its  original  hardness  to  oil  or  wdter  hardening,  and  it  is 
also  true  that  the  effect  of  tempering  is  more  marked  on  oil- 
hardened  than  on  water-hardened  pieces.  That  is.  the  aug- 
mented iH'rmanence  in  thes»>  alloy  steels,  due  to  oil  harden- 
ing, is  unstable,  and  this  fact  limits  the.  possible  commercial 
application  of  oil-hardening  of  magnets  in  manufacture. 

Boiling  in  water  has  only  a  slight  effect  upon  the  magnetic 
tests,  while  drawing  the  temper  at  '20.5  deg.  C.  (400  deg.  F.) 
seriously  impairs  the  magnetic  permanence.  This  is  true  of 
both  the  structural  alloys  and  the  commercial  magnet  alloys. 
At  a  drawing  t-emperature  of  315  deg.  C.  (600  deg.  P.)  the 
difference  between  oil  and  water-t.empering  is  wholly  wiped 
out.  and  nearly  identical  t*sts  result. 


REVIEWS. 


Hlectrical  Engineering  practice.  Third  Edition.  Bv  J.  W. 
ME.4KES,  F.R..\.S.,  M.Inst.C.E..  M.I.E.E.  London:  E. 
and  F.  N.  Spon,  Ltd.     Price  25s.  net. 

The  author,  in  his  preface,  stat.es  that  in  re-writing  this 
book  for  the  third  edition  he  intends  it  to  fill  the  gap  between 
the  engineering  pocket-books,  which  give  a  mass  of  highly- 
condensed  information,  and  the  specialised  works,  each  deal- 
ing with  a  particular  subject  in  detail.  A  book  of  this  kind 
is  by  no  means  easy  to  writ«,  owing  to  the  difficulty  of  main- 
taining a  due  sense  of  proportion,  and  of  avoidmg  giving 
prominence  to  one  particular  subject  at  the  expense  of  others. 
The  author  of  the  book  under  consideration,  while  he  cannot 
altogether  be  said  to  have  escaped  this  defect,  has  neverthe- 
less carried  out  his  intention  with  a  large  measure  of  success, 
and  has  produced  a  work  which  should  be  a  very  valuable 
one,  particularly  to  engineers  whose  connection  with  elec- 
tricity is  only  secondary.  The  author's  style  is  exceedingly 
clear  and  lucid,  and  his  meaning  can  always  be  grasi)ed  at  a 
hrst  reading.  This  circumstance  largely  atones  for  the  lack 
of  diagrams  in  many  places,  which  goes  far  to  impair  {he 
utility  of  the  work.  ' 

The  book  is  divided  into  three  parts,  dealing  respectively 
with  elementary  principles,  mstallation  work  and  domestic 
applications  of  electricity,  and  electrical  plant  and  supphes. 
The  first  part  is  concerned  with  fundamental  principles  and 
elementary  facts  relating  to  the  supply  and  apphcations  of 
electricity,  and  suffers  somewhat  from  a  lack  of  logical 
sequence  in  the  arrangement,  and  also  from  a  lack  of  dia- 
grams to  explain  the  text.  The  author  makes  use  of  the 
hydraulic  analogy  to  explain  the  relationship  of  electrical 
magnitudes,  and  his  treatment  is  clear  and  convincing,  but 
the  corresponding  treatment  of  the  more  complex  magnetic 
units  is  poor.  A  lengthy  description  of  the  potentiometer 
could  have  been  condensed  to  one  quarter  the  present  length 
if  a  diagram  had  been  added.  All  the  information  given  is, 
however,  quite  accurate  and  precise;  as  an  example,  in  the 
section  on  instruments,  the  difference  between  "  aperiodic  " 
and  "  dead  beat  "  is  explaiijed. 

The  second  part  of  the  book,  deahng  with  wiring  and  the 
domestic  applications  of  electricity,  is  a  very  good  one,  and 
contains  a  mass  of  valuable  information.  Modern  interior 
lighting  systems  are  fully  treated,  and  the  information  regard- 
ing domestic  heating  apparatus  is  excellent,  although  the 
chapter  would  have  been  greatly  improved  by  a  more  Uberal 
use  of  illustrations.  Installation  work  is  dealt  with  fully, 
modern  wiring  systems  and  up-to-date  methods  of  switching 
being  described.  The  author  would  have  done  well  to  have 
pointed  out  the  waste  involved  in  indiscriminate  "  looping 
in,"  and  to  have  indicated  how  this  can  be  ayoided  by  the 
use  of  modern  accessories. 

The  third  part  deals  with  all  remaining  subjects  covered 
by  the  title  of  the  book,  with  varying  degrees  of  thorough- 
ness. The  chapter  referring  to  motors,  welding  plants,  and 
electric  furnaces  is  a  good  one,  although  the  diagi-am  of  a 
motor  starter  on  page  260  can  hardly  be  said  to  represent 
modern  practice.  A  chapter  on  smaller  generating  plant  and 
accumulators  follow.  An  interesting,  but  lengthy,  account 
of  systems  of  charging  and  tariffs  divides  this  chapter  from 
the  remarks  on  larger  plant  for  pubUc  supply.  References  are 
given  for  descriptions  of  automatic  voltage  regulators ;  a  brief 
account  of  the  most  important  of  these  would  have  been 
valuable.     The  few  lines  devoted  to  the  motor  converter  seem 


quite  inadequate,  considering  the  importance  ol  this  machine. 
Tlie  author  ha.s  disi-ussed  modern  tendencies  in  power- 
station  development  at  some  length,  referring,  for  example, 
to  the  recent  proposals  and  experiments  in  connection  with 
the  gasification  of  coal  before  burning  under  boilers,  and  the 
recovery  of  by-products.  There  is  no  reference  in  this  chapter 
to  the  remarkable  efficiency  of  the  Ljungstroiu  turbine  in 
the  .smaller  sizes;  and  the  subject  of  k.h.t.  swit<-hgear  can 
hardly  be  said  to  have  been  touched  upon.  Excellent  chapterB 
follow  on  the  application  of  water  power,  electric  traction, 
electric  vehicles,  and  electricity  in  mines.  Transmission 
schemes  are  next  dealt  with,  together  with  the  subject  of 
underground  cables.  The  treatment  of  the  lattt^r  subject 
shows  the  lack  of  balance  that  has  been  before  referred  to. 
While  threx!  pages  are  devoted  to  an  excellent  section  dealing 
with  up-to-date  practice  in  the  manufacture  of  cables  for 
very  high  voltages,  giving  a  clear  explanation  regarding 
graded  in.sulation  and  intersheaths,  the  wider  subject  of  cable- 
laying  systems  is  dismissed  in  two  pages.  A  g(K)(l  chapter  on 
specifications  and  depreciation  follows,  and  the  final  chapter 
is  devoted  to  the  subject  of  te.sting.  In  nuany  ways  this  is 
the  least  satisfactory  in  the  whole  volume.  The  treatment 
is  generally  scanty,  while  the  reference  to  the  induction 
method  of  fault  localising  is  so  superficial  as  to  be  misleading. 
The  same  can  be  said  of  the  paragraph  on  meter  testing,  in 
which  one-quarter  load  is  given  as  the  low'cst  load  to  which 
meters  should  be  tested.  If  this  final  chapter  had  received 
fuller  treatment,  even  at  the  expense  of  some  of  the  earlier 
chapters  of  more  limited  interest,  it  is  safe  to  say  that  the 
work   would  have  been  considerably   improved. 

The  book  contains  over  100  tables,  and  a  useful  list  of  these 
is  given  at  the  beginning.  Extracts  from  wiring  rules  and 
standard  .specifications  are  given  in  the  sections  deahng  with 
various  aspects  of  installation  and  other  work.  These  rules 
and  specifications  might  well  have  been  reprinted  in  full  as 
an  appendix.  The  value  of  the  book  is  considerably  enhanced 
by  numerous  cross-references  and  by  the  provision  of  an  excel- 
lent index.  The  book  can  be  recommended  as  a  valuable 
work  of  reference,  covering  a  wide  field,  and  containing  an 
inimen.se  amount  of  useful  and  up-to-date  information.— 
G.  W.  S. 

The  Range  of  Electric  Hcarrhliglit  Prujeciurs.  By  Jean  Hey 
London  :  Constable  &  Co.,  Ltd.  Price  Pis.  6d.  net.  (Trans 
lated  by  J.  H.  Johnson.) 

Searchlights  play  so  important  a  part  in  the  work  of  our 
land,  sea,  and  air  forces  that  the  apijearance  of  this  book  is 
particularly  opportune,  especially  as  no  treatise  has  hitherto 
been  available  making  it  possible  for  artillery  officers  to  calcu- 
late the  range  of  searchlights  with  some  approximation  to 
the  ease  and  accuracy  with  which  they  calculate  the  range 
of  their  guns  or — more  generally — making  it  possible  for  any 
user  of  a  searchlight  to  determine  the  distance  at  which  the 
latter  will  illuminate  effectively  a  stated  objective.  The 
problem  is  not  altogether  simple,  and  its  solution  involves 
many  indeterminate  variables  (especially  those  dependent  on 
atmospheric  conditions) ;  nevertheless,  the  author's  work 
represents  a  material  advance  in  range  measurement  from 
the  practical  point  of  view. 

The  study  of  the  range  of  electric  searchlights  comprises 
the  determination  of  luminous  flux  emitted  by  the  arc;  the 
extent  of  distribution  of  this  flux  as  received  and  reflected  by 
the  mirror ;  the  calculation  of  the  amount  of  light  projected 
at  a  distance,  allowing  for  the  size  of  apparatus  and  focal 
length  of  mirror.  Knowing  the  amount  of  light  projected  at 
a  distance  hj'  the  searchlight,  it  is  possible  to  calculate  approxi- 
mately the  range  of  illumination  by  taking  into  account  the 
coefficient  of  atmospheric  ab.sorption.  It  then  becomes  pos- 
sible to  determine  for  any  given  searchlight  the  probability 
of  being  able  to  illuminate  a  certain  object  at  a  given  dis- 
tance, provided  that  one  knows  the  average  degree  of  atmos 
pheric  transparency  for  the  district. 

The  author  handles  the  subject  along  these  lines,  -dealing 
first,  in  Chapter  I,  with  determination  of  the  luminous  flux 
emitted  by  any  arc,  pointing  out  the  distinction  between  theo- 
retical and  practical  results,  and  giving  a  number  of  useful 
formula?  and  data.  The  theoretical  illumination  obtained 
with  a  specified  reflector  is  next  considered.  A  series  of 
reflectors  ranging  in  diameter  from  0.3  to  2  metres  is  assumed, 
and  the  luminous  flux  corresponding  to  three  different  focal 
lengths  is  determined  in  each  case,  {a)  for  a  ."^ries  of  low 
voltage  arcs,  (6)  for  a  series  of  high  voltage  arcs.  High  volt- 
age increases  the  luminous  flux  received  by  a  given  reflector, 
but  necessitates  the  use  of  special  carbons,  difficult  to  obtain. 
In  this  chapter,  again  (as,  indeed,  throughout  the  book),  the 
author' shows  clearly  the  corrections  to  be  applied  to  theory 
in  order  to  allow  for  the  conditions  of  practice,  and  presents 
many  useful  formulae  and  experimental  data.  ^_^ 

The  efficiency  of  an  electric  searchlight  (Chapter  ill)  may 
be  defined  as  the  ratio  of  luminous  flux  projected  at  a  dis- 
tance by  the  apparatus  to  the  flux  emitted  by  the  arc  and 
received  by  the  reflector.  The  author  considers  quantita- 
tively each  source  of  loss.  A.  mirror  in  good  condition  should 
reflect  85  per  cent,  of  the  light  falling  upon  it.  In  addition, 
there  are  shadow  and  shutter  losses.  The  total  efficiency  in 
small  and  large  searchlights  respectively  may  be  65i  per  cent, 
and  73J  per  cent,  without -flashing  shutters,  or  51i  per  cent. 
and  673  per  cent,  with  shutters.  ' 
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Chapter  IV  gives  data  and  curves  for  calculating  the  prac- 
tical illumination  from  searchlights  at  a"  standard  distance  of 
1,000  metres,  knowing  the  theoretical  illumination  and  the 
total  efficiency  of  the  searchlight.  There  seem  to  be  a  few 
misprints  on  page  44.  The  influence  of  current,  voltage,  and 
diameter  of  positive  carbon  on  practical  illumination  is  dis- 
cussed, and  it  is  shown  that  high-voltage,  heavy-current 
searchlights  have  certain  intrinsic  advantages. 

Although,  for  practical  reasons,  Mangin  reflectors  are  used 

,to  a  less  extent  than  formerly,  they  have  important  optical 

advantages,  and  the  author  is  justified  in  devoting  Chapter  V 

to  consideration  of  the  special  results  obtained  with  Mangin 

searchhghts. 

Having  considered  all  the  internal  elements  which  affect 
the  range  of  a  searchlight  (viz.,  power  of  the  arc,  diameter 
of  reflector  and  focal  length,  efficiency  of  reflectors  and  search- 
light), the  author  deals  in  the  second  part  of  the  book  with 
the  external  factor.i  affecting  range,  viz.,  transparency  of 
^atmosphere,  distance  at  which  objective  is  placed,  dimensions 
and  nature  of  the  objective,  its  colour  and  the  colour  of  the 
background;  finally,  the  distance  at  which  the  observer  is 
from  the  searchlight  and  objective.  The  effect  of  transparency 
acts  on  the  double  range  between  searchlight,  objective,  and 
observer.  This  fact,  the  influence  of  form  and  colour  of 
objective,  and  the  limitations  of  visual  acuity  have  all  an 
important  bearing  on  the  fact  that  an  airman  (or  working 
party.  &c.)  within  an  enemy  beam  may  be  .'!o  strongly  illumi- 
nated as  tfl  feel  certain  that  he  is  discovered  whereas  he  may 
be  absolutely  invisible  to  the  enemy  observer.  Striking  in- 
stances of  this  sort  are  mentioned  by  the  author,  and  it 
seems  highly  important  that  everyone  in  our  forces  .should 
realise  that  he  is  not  neces-sarily  vi.sible  to  the  enemy  although 
he  is  under  comparatively  brilliant  illumination  {e.g.,  one  and 
a  half  times  that  provided  by  the  full  moon  at  its  zenith). 

In  Chapters  VI  ct  seq.  the  author  starts  from  a  formula  of 
M.  Blondel's  for  the  range  of  searchlights  (apart  from  visual 
sharpness).  To  facilitate  the  practical  apphcation  of  this 
formula  the  conception  of  "  equivalent  illumination  "  is  intro- 
duced, i.e.,  the  illumination  of  various  objects,  under  various 
test  conditions,  which  renders  them  just  visible  (or  clearly 
visible,  as  the  case  may  be)  assuming  that  the  coefficient  of 
reflection,  diffusion,  and  physiological  effect  of  contrast  is 
the  same  for  all  objects.  In  other  words,  instead  of  attempt- 
ing the  very  difficult  operation  of  measuring  this  coefficient 
for  each  class  of  object,  the  author  eliminates  it  entirely,  and 
replaces  it  by  empirical  "equivalent  illuminations."  The 
latter  are  fictitious  values,  since  they  imply  that  the  limit 
of  viisibility  of  the  human  eye  for  different  illuminated  objects 
corresponds  to  different  quantities  of  light  falling  upon  the 
retina.  Once  the  table  of  equivalent  illuminations  is  deter- 
mined (and  the  author  gives  values  for  a  whole  .series  of  land 
and  .sea  objects),  it  is  possible  to  calculate  for  the  same  ob- 
jects the  ranges  under  the  conditions  met  in  practice.  Graphic 
diagrams  are  given  to  facilitate  application  of  the  general 
formula. 

The  question  of  atmospheric  transparency  is  discussed  at 
length,  and  typical  data  are  given.  The  genesis  and  use  of 
the  graphic  diagrams  are  well  explained,  and  the  curve  sheets, 
abacs,  and  so  forth  are  drawn  clearly  to  large  scale  on  fold- 
ing plates.  The  examples  and  practical  problems  of  ranges 
given  in  Chapter  VTII  should  make  the  reader  thoroughly 
competent  to  deal  with  any  problem  of  his  own.  Throughout 
the  book,  data  and  curves  relate  to  modem  methods,  appli- 
ances and  con.structions  of  war,  and  to  climatic  conditions 
in  all  the  principal  w^ar  zones  of  Europe  on  land  and  sea. 
Chapters  TX  and  X  deal  with  variation  in  ranges  according 
to  the  size  of  eearchlicht  and  atmospheric  tran.sparency,  and 
with  vi.sual  acuity.  The  book  presents  in  compact  form  a 
clear  working  exposition  of  the  be.st  methods  and  data  at 
pre.sent  available  for  determining  the  range  of  .searchlights, 
and  does  not  fail  to  point  out  where  further  data  should  l>e 
accumulated  as  opportunity  ari-ses. 


11,079.  "  Secondary  electric  batteries  or  accumulatqrs."  Chloridk  Elec- 
trical SroKAGE  Co.  &  H.  DsAN.     August  1st. 

11.081.     "  Electric   batteries."      G.    N.   Antonopf.      .\ugusl    Isi. 

11,113.     '*  Electric    induction    apparatus    and    submarine    deltttori."      H.     \'. 

CUTHBEKT-KSESON.       AugUSt    2nd. 

11,119.  "Starting  devices  for  electric  motors."  VV.  P.  Hamlvn,  J.  Suudkx 
AND  'i'HE  British   Thomson-Houston   Co.     August  3nd. 

11,154.     "  Electric    batteries."     G.    N.    Antonoff.      AugusF  2nd. 

11,160.  "  Means  for  utilisation  of  light  of  electric  lamps."  G.  Cami-bkll. 
-August  2nd. 

11,217.  "  Electric  arc  lamps  with  rotary  arcs,  and  wireluss  telephony  and 
telegraphy."     .\.   Garbarini,   G.   Gautier   &  L.   Mauclaire.      August  3rd. 

11,222.  "  Dynamo-electric  machines."  N.  Pensabene  and  Ckompton  &  Co. 
.August  3rd. 

11.225.  "  Generating  power."  VVestinghoc'se  Machine  Co.  .^ugus^  3r,t. 
(U.S.A.,   August    11th,   1916.) 

11.226.  "  Motor  control  systems,"  British  Westinghouse  Electric  and 
Manufacturing  Co.  (Westinghouse  Electric  &  Manufacturing  Co.,  U.S.A.). 
.August   3rd.  . 

11.230.  "  M.Tchines  for  trimming  ends  of  flexible  and  other  insulated 
wires."     Enfield  Cable   Manufacturing  Co.  S:  D.    Wise.     .August   3rJ. 

11.231.  "  Electric   batteries."      G.    N.    Antonoff.      August    3rd. 

11,235,  11,236.  "  Ignition  dynamos."  C.  T.  Ma.son.  .August  3rd.  (U.S.A.. 
September  15th,  1916.) 

11,249.  "  Make-and-break  devices."  F.  B.  .  Dehn  (Pittsfield  Spark  Coil 
Co.)     August.  3rd. 

11,287.  "  Electrical  couplings  or  connections."  K.  E.  1..  Guinness. 
.August  4th. 

11.289.  "  Self-regulating  dynamos."  A.  H.  Midc.ley  and  C.  .A.  \'andek- 
vell  &  Co.      .August  4th. 

11,298.     "  Means    for  supporting   electrodes   in    ionic   tubes."      F.    P.    Driver 

AND     OSRAM-ROBERTSON     LaMP    WoRKS.       AugUSt    4th. 
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The  Orbit  of  Mercury. — Spoalcini;  at  the  siinmior  flicet- 

in;.'  lit  the  Iltimpsteaii  (l.tnlcn  Suburb,  hist  week,  >'^ir  Oliver  liOdjre 
said  he  hiui  Iwen  workinsr  on  tlie  variations  in  tlv  orbit  of  the 
planet  Mercury.  Thi.s  orbit  revolved  slowly,  and  th-ro  was  a  dis- 
erepaney  known  to  all  the  K'eat  tistrononiers.  Le  Verrier  found 
that  it  "atnotinted  to  i:i  seconds.  It  had  remained  a  puzzle,  and 
some  hatl  believed  that  it  was  due  to  the  proximity  of  another 
planet,  which  could  not  be  seen  by  us,  and  which  hail  been  named 
Vtilcan. 

Sir  Oliver  Lodce  said  he  believed  the  discrepancy  w.is  explained 
by  the  electrical  theory  of  matter.  The  inertia  o'  a  bnily 
inovins;  at  a  hitrh  speed  was  greater  than  if  were  at  a  sttindstill. 
Mercury,  the  fastest  planet  in  the  solar  system.  traviUcd  ;»)  miles 
a  second.  One  lb.  of  matter  moving  at  M  miles  a  second,  the 
speed  of  Mercury.  equalU'd  one  lb.  plus  the  hundred-millionth  part 
of  a  lb.,  and  that  fraction  was  not  subject  to  jrravity.  This  was. 
he  thoucht.  the  probable  cause  of  the  variation"  of  the  orbit  of 
MiTuurv. 
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W'k  referred  in  our  last  issue  to  the  second  report 
recently  issued  by  the  Committee  for  the  Inter- 
connection of  the  Lancashire  and  C'hesliire  Elec- 
tricity Supply  Systems,  the  contents  of  which  were 
briefly  outlined.  Further  perusal  of  the  report  leads 
us  to  the  conclusion  that  the  proposals  are  in  the 
rtiain  so  obviously  dictated  by  ccommonsense  con- 
siderations, and  so  clearly  intended  to  operate  with 
the  single  aim  of  providing  an  ample  supply  of 
cheap  electricity  for  industrial  purposes,  that  only 
minor  criticism  can  be  advanced  by  those  who  sym- 
pathise with  the  end  in  view.  The  Conmiittee  is 
thoroughly  representfative  of  the  area  concerned, 
and  our  only  regret  is  that  the  companv  representa- 
tives, who  did  not  sign  the  "additional  powers"  pro' 
posals  of  the  Committee,  have  not  more  clearly  de- 
fined their  views.  The  reason  for  basing  local  autho- 
rity representation  on  the  Joint  Board,  on  popula- 
tion, and  company  representation  on  capital  outlay, 
is  not  self-apparent;  neither  appears  to  bear  such  a 
close  relation  to  the  electrical  "  figure  of  merit  "  of 
a  supply  authority  as,  for  instance,  output  sold, 
which  is  a  general  indication  either  of  initiative  or 
iavourable  conditions.  On  the  basis  chosen,  the  35 
undertakings  concerned  would  be  represented  by  90 
members,  including  11  representatives  from  four 
companies:  as  mentioned  last  week,  these  would  be 
divided  into  four  District  Boards,  which  would  elect 
a  Central  Executive  of  20  members,  two  of  whom 
would  be  special  representatives  of  the  Lancashire 
Power  Co.,  in  addition  to  its  possible  District  Board 
representation.  The  Central  E.xecutive  would  have 
powers  to  elect  a  committee  of  six  advisory  engi- 
neers, one  of  whom  would  represent  the  Lancashire 
Power  Co. 

The  capital  expenditure  of  the  municipal  under- 
takings concerned  on  po\\er  stations,  mains,  &c.,  is 
£7,425,266,  of  which  43  per  cent.,  or  £3,166,274, 
has  been  redeemed ;  the  corresponding  capital  value 
of  the  companies  immediately  concerned  in  the  pre- 
sent proposals  (exclusive  of  goodwill  and  invest- 
ments] appears  to  be  £1,021,645,  of  which  only 
£73,218,  or  7  per  cent.,  has  been  written  off. 
Although  these  figures  have  little  bearing  on  the 
interconnection  proposals  of  the  Committee,  they 
are  of  interest  as  showing  the  financial  status  of  the 
two  classes  of  undertaking  in  the  area. 

In  passing,  it  should  be  emphasised  that  under 
the  various  powers  associated  with  its  interconnec- 
tion proposals,  the  Committee  specifically  safe- 
guards the  right  of  appeal  of  individual  authorities 


Lioiij 


170 


THE    ELECTRICAL    KEVLEW     [voi.  si.  No.  2,074,  august  24,  1917. 


to  tlie  proper  Government  Tribunal,  as  well  as  their 
existing  rights  as  distributors  within  their  statu- 
tory areas,  and,  moreover,  lays  down  the  principle 
of  compensation  for  those  authorities  who  are  pre- 
judicially affected  by  the  operation  of  the  scheme. 
Presumably,  the  latter  contingency  may  arise  if 
heavy  expenditure  is  incurred  on  plant  for  bulk  sup- 
ply, Szc,  at  the  request  of  the  Board. 

As  regards  the  second  portion  of  the  report,  deal- 
ing with  the  proposed  additional  powers  to  estab- 
lish and  control  all  future  and  existing  power  sta- 
tions and  high-pressure  transmission  lines,  it  is 
pointed  out  that  the  35  undertakings  concerned 
generated  421  million  units  during  the  year  ended 
March,  1916,  and  that  in  five  years'  time  this  output 
would  under  normal  conditions  expand  to  1,000  mil- 
lions, the  maximum  load  increasing  during  the  same 
period  from  138,429  k\v.  to  300,000  k\v.,  represent- 
ing an  average  annual  increase  of  32,000  kw.  This 
can  be  met  by  increasing  the  capacity  of  existing 
stations  in  some  cases,  while  in  others  it  would  be 
desirable  to  erect  new  stations.  The  Committee 
states  the  case  for  co-ordination  of  effort  at  con- 
siderable length,  finally  arriving  at  the  conclusion 
that  the  Board  should  possess  the  power  to  erect 
new  stations  and  to  acquire  the  ownership,  control, 
and  operation  of  all  or  any  power  stations,  existing 
and  future,  and  all  high-pressure  transmission  lines. 
While  we  do  not  doubt  the  validity  of  these  pro- 
posals, which  would,  if  carried  into  effect,  extin- 
guish power  company  business,  though  leaving  the 
ordinary  statutory  company  no  worse  off  than  a 
corresponding  local  authority  under  similar  circum- 
stances, their  raison  d'etre  is  not  very  clear,  at  any 
rate,  as  regards  the  more  immediate  future,  having 
regard  to  the  proposed  powers  of  the  Board  for 
interconnection  purposes,  which  include  "  to  co- 
ordinate and  prescribe  the  running  hours  of  existing 
stations  and  to  act  in  an  advisory  capacity  in  regard 
to- all  proposah  for  future  extensions  of  generating 
plant." 

For  all  practical  purposes,  the  supply  authorities 
and  the  Board  appear  to  be  identical.  What  is  to 
prevent  the  Board  in  its  wisdom  from  deciding  that 
the  future  generating  plant  extensions  of,  say,  half- 
a-dozen  adjacent  authorities  should  preferably- be 
carried  out  jointly  by  them — under  existing  legisla- 
tive powers — and  on  a  site  selected  by  the  Board  ? 
In  effect  the  same  result  would  be  obtained  as  if  the 
Board  proceeded  under  its  "additional  powers," 
with  the  exception  that  in  the  latter  case  the  Board, 
i.e..  the  whole  of  the  authorities  in  the  Lancashire 
and  Cheshire  scheme,  would  raise  the  capital  and 
presumably  share  in  the  proceeds,  while  in  the 
former  case,  only  the  authorities  directly  concerned 
would  be  interested  financially.  In  either  case,  the 
operation  would  be  controlled  by  the  Board. 

The  proposals  under  "interconnection"  were, 
moreover,  adopted  imaniniously,  while  the  "  addi- 
tional powers  "  have  apparently  led  to  a  little  rift 
within  the  lute. 

No  doubt  the  Committee  has  decided  that  the 
principle  at  stake  renders  the  course  which  it  has 
chosen  worth  while,  although  the  powers  of  the 
Board  for  interconnection  purposes,  if  we  have  cor- 
rectly interpreted  them,  appear  to  be  ample  for  the 
immediate  future,  and  such  as  would  automatically 
lead  up  to  the  proposed  "  additional  powers."  How- 
ever, the  Committee  has,  no  doubt,  had  in  mind  the 
probability  of  some  comprehensive  effort  by  private 
interests  to  control  bulk  electricity  supply  in  the 
future,  and  the  proposals  embodied  in  the  Board'.s 
additional  powers  may  be  justified  as  indicating  an 
alternative  which  is  much  more  desirable  in  the  in- 
terests of  cheap  electricity  supply. 


In  a  recent  issue  of  the  Textile 
Textile  Recorder,  .  an  article  on  "Power 
Power  Costs.  Costs  a  Vital  Factor"  discusses 
the  alleged  certainty  of  textile  mill 
power  costing  more  in  the  future  than  in  the  past, 
whatever  method  of  obtaining  power  be  adopted, 
and  goes  on  to  point  out  that  the  advantages  at 
present  possessed  by  a  mill,  in  which  the  machinery 
stands  in  the  books  at  a  low  figure,  will  be  reduced 
materially  if  fuel  costs  keep  on  increasing.  The 
writer  briefly  urges  the  necessity  of  obtaining  the 
best  results  with  whatever  method  is  adopted, 
though  evidently  with  a  leaning  towards  electric 
driving,  in  connection  with  which  he  says  that  "  first 
and  foremost  we  must  have  cheap  current,"  i.e.,  in 
the  cotton  trade;  the  price  per  unit  must  compare 
favourably  with  the  cost  per  horse-power,  "  then  we 
shall  reap  to  the  full  the  advantages  enumerated." 
These  advantages  include  reduced  transmission 
losses,  abolition  of  smoke,  even  turning,  cheap 
structures,    higher  production,   &c. 

This  is  all  very  interesting,  but  what  proportion 
do  power  costs  bear  to  the  cost  of  placing  manu- 
factured cotton  on  the  market  ?  That  such  costs  are 
as  vital  as  suggested  is  unbelievable,  bearing  in 
mind  the  many  archaic  power  installations  which 
have  in  the  past  competed,  and  presumably  still 
compete,  with  modern  steam  and  electrical  installa- 
tions. The  explanation  that  power  plant  invest- 
ments have  been  written-off  in  the  older  installa- 
tions cannot  apply  in  all  cases,  yet  the  older  mills 
survive,  despite  high  power  costs.  Perhaps  we  have 
been  woefully  misled,  but  we  seem  to  remember  a 
few  years  ago  the  manufacturers'  argument  that 
power  costs  were  such  an  insignificant  proportion 
of  the  total  that  the  introduction  of  electric  driving 
with  a  view  to  their  reduction  was  not  worth  while. 
This  attitude  is,  indeed,  so  generally  understood, 
that  there  is  a  disposition  to  avoid  the  question  of 
costs  of  electrical  driving,  which,  even  if  higher, 
would  not  materially  affect  the  case  for  the  elec- 
trical drive,  because  the  possibility  of  obtaining 
from  5  to  10  per  cent,  greater  output,  with  an  im- 
proved product  thrown  in,  altogether  outweighs 
any  small  increase,  if  such  should  take  place,  in 
power  costs.  We  need  not  here  discuss  the  reasons 
for  this  result;  they  are  well  known,  and  have  been 
proved  in  practice  the  world  over,  though  many 
mill  owners  are  still  sceptical. 

What  we  fear  our  contemporary  does  not  appre- 
ciate is  that  the  case  for  electric  driving  with  pur- 
chased power,  strong  as  it  has  been  in  the  past,  will 
be  rendered  practically  impregnable  by  the  dispro- 
portionate effect  of  increasing  fuel  charges  on  the 
"  well-established  steam  boiler  and  highly-developed 
mill  engine"  or  the  "  gas-power  plant  with  by- 
product recovery  apparatus,  or  the  newly-estab- 
lished oil  engine  "  as  compared  with  that  on  the 
modern  public  supply  station,  with  its  relatively  less 
costly  and  more  efficient  plant,  advantages  in  diver- 
sity of  demand,  and  ever-growing  output,  which 
tend  all  along  to  neutralise  increasing  fuel  costs. 

The  striking  feature  of  electrical  production  costs 
in  the  past  has  been  their  continual  decrease,  parti- 
cularly in  industrial  areas,  and  despite  the  gradually 
increasing  cost  of  fuel  in  pre-war  times;  the  war 
has  simply  accelerated  the  rate  of  increase  of  fuel 
costs,  to  such  an  extent  as  to  more  than  neutralise, 
for  the  time  being,  the  normal  reduction  of  average 
costs  due  to  ex]>ansion  oj  business,  introduction  of 
more  efficient  plant,  &c.,  and  as  a  natural  result 
prices  have  risen,  in  many  instances,  though  not 
necessarily  permanently.  Given  a  return  to  settled 
conditions,  even  with  fuel  at  present  prices,  we  see 
no  reason  why.  with  an  expanding  business  and 
modern  methods,  production  costs  should  not  com- 
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nience  to  fall  again  as  in  the  past,  and  reach  a  lower 
than  pre-war  level. 

Snrniise  would  he  turned  into  certainty  given  the 
whole-hearted  co-operation  of  the  Lancashire  mill 
owners;  indeed,  it  is  with  a  view  to  ensuring  that 
an  ample  supply  of  cheap  electricity  shall  be  avail- 
able to  meet  their  prospective  requirements  that  the 
recent  proposals  of  the  Committee  for  tlie  Inter- 
connection of  the  Lancashire  and  Cheshire  Elec- 
tricity Supply  Systems  have  been  put  forward.  It  is 
not  stretching  the  matter  too  far  to  sav  that  the 
best -private  plant  will  be  at  a  <liscount  when  the 
schemes  for  electricity  supply  on  a  wholesale  scale 
at  present  under  consideration  mature;  the  North- 
East  Coast  may  be  cited  as  an  example  of  intensive 
electrical  development,  but  Lancashire  offers  even 
greater  opportunities    for  electricity  supply. 


In  our  issue  of  July  6th  we  gave 
Industrial  a    cordial    welcome   to   the   interim 

Reconstruction,  report  on  "joint  standing  indus- 
trial councils  "  by  the  sub-commit- 
tee on  relations  between  employers  and  enrployed. 
of  which  Mr.  J.  H.  Whitley  is  chairman.  We  are 
glad  to  see  that  the  desire  of  the  sub-committee  that 
this  report  should  be  discussed  without  delay  has 
been  fulfilled  to  som£  extent  already.  Last  week  we 
summarised  the  views  of  the  Employers'  Parlia- 
mentary Council,  which  took  the  form  of  friendly 
criticism  of  the  proposals  put  forward,  and  an  ex- 
pression of  hope  that  the  recommendations  of  the 
Sub-Committee  would  be  of  assistance  in  arriving 
at  a  true  and  lasting  solution  of  the  problem  of  in- 
dustrial reconstruction:  this  week  we  are  enabled 
to  reproduce  a  memorandum  of  the  Executi\'e 
Council  of  the  Federation  of  British  Industries  on 
the  subject,  produced  in  compliance  with  a  request 
from  the  Ministry  of  Labour,  which  claims  to  be 
the  first  authoritative  public  pronouncem«nt  by  em- 
ployers on  this  important  question.  From  a  perusal 
■  of  this  valuable  statement  it  will  be  seen  that  the 
Federation,  which  is  by  far  the  largest  and  most 
representative  body  of  employers  in  the  country, 
and  embraces  an  extremely  wide  variety  of  manu- 
facturing and  producing  interests,  is  heartily  in 
accord  with  the  general  principles  which  underlie 
the  recommendations,  and  that  its  comments  mainly 
relate  to  the  details  of  the  proposed  organisation, 
the  necessity  of  which  is  amply  emphasised;  the 
Federation  is  not  content  with  mere  criticism,  it 
proceeds  to  discuss  the  composition  and  functions 
of  the  respective  councils,  and  submits  a  plan 
carrying  the  scheme  a  stage  further,  in  that  it  pro- 
vides a  fourth  link  in  the  chain,  a  "  National  Indus- 
trial Council  "  consisting  of  representatives  of  em- 
ployers and  employed  in  all  industries,  and  forming 
a  final  Court  of  Appeal  to  which  all  questions  which 
could  not  be  settled  in  the  sectional  councils  would 
be  referred.  This  proposition  appears  to  us  admir- 
ably to  crystallise  and  define  the  fundamental  ideas 
embodied  in  the  conclusions  arrived  at  by  the  Whit- 
ley Committee.  At  first  sight  the  plan  would  seem  to 
suggest  that  the  Federation  was  somewhat  obsessed 
with  the  idea  of  settlement  of  disputes,  which 
appears  in  the  forefront  of  the  "  duties  "  allotted  to 
each  class  of  council,  and  it  must  be  admitted  that 
in  the  light  of  past  experience  this  would  unfortu- 
nately be  one  of  their  most  important  functions ; 
but  an  examination  of  the  memorandum  itself 
shows  that  the  Federation  regards  the  provision  of 
facilities  for  co-operative  action  as  of  still  greater 
moment,  and  agrees  that  harmonious  relations  be- 
tween employers  and  employed  are  absolutely  essen- 
tial to  the  attainment  of  that  efficiency  of  produc- 
tion upon  which  our  commercial   prosperity  in  the 


future  will  wholly  <lei)end.  The  importance  of 
securing  eflicient  management  in  every  branch  of 
industrial  activity,  and  of  giving  it  free  play  in 
de\elopment,  is  also  clearly  recognised. 

It  will  be  observed,  on  comparing  this  memoran- 
dum with  that  which  we  abstracted  last  week,  that 
while  the  latter  saw  many  lions  in  the  path,  the 
former  cotu'ageously  faces  the  admitted  difficulties, 
and  cordially  endorses  the  view  of  the  Sub-Com- 
mittee that  the  organisation  of  every  trade  is  a  first 
essential  to  their  solution;  at  the  same  time,  it  is 
urged  that  such  organisation  must  T>e  voluntary, 
and  unfettered  by  Government  control  in  any  form. 

So  far  all  goes  well;  but  once  more  the  question 
to  which  we  have  previously  referred  inevitably 
crops  up  :  how  will  it  be  ensured  that  the  agree- 
ments drawn  up  by  these  Councils,  or  other  organi- 
sations, will  be  loyally  carried  out?  The  problem 
should  not  prove. insoluble;  pending  its  solution,  we 
are  glad  to  see  that  the  movement  towards  organi- 
sation  is  making-  such   satisfactory  progress. 


The  views  enunciated  recently  by 
Reform  in  the  Senate  of  the  University  of  Lon- 
Education.  don,  taken  in  conjunction  with  the 
report  of  the  Committee  appointed 
by  the  Treasury  to  consider  the  scheme  of  examina- 
tion for  Class  I  of  the  Civil  Service,  afford  good 
grounds  for  hoping  that  the  reforms  so  long  de- 
manded, besought,  and  advocated  by  our  most  emi- 
nent educational  authorities  are  at  last  about  to 
attain  fulfilment.  The  memorandum  of  the  Senate 
is  uncompromising;  the  University  of  I^ondon  has 
long  held  broad  and  enlightened  views  on  the  ques- 
tion at  issue,  and  in  this  statement  the  Senate  cuts 
at  the  roots  of  the  evils  which  so  long  have  ham- 
pered intellectual  progress  and  development  in  this 
country,  and  have  contributed  so  largely  to  the  in- 
ception and  the  prolon|gation  of  the  war.  Had 
those  in  chief  authority  during  the  past  lo  or  20 
years  been  endowed  with  a  well-organised  and  ade- 
quate training  for  their  posts,  instead  of  the  narrow 
and  lop-sided  curriculum  that  was  forced  upon 
them,  we  should  either  have  been  spared  the  horrors 
of  world-war  or  we  should  long  ago  have  emerged 
from  it  victorious. 

The  Committee  is  not  so  downright  in  its  con- 
demnation of  the  methods  of  the  past,  but  never- 
theless its  conclusions  may  be  accepted  as  highly 
satisfactory.  We  do  not  wish  to  see  classical 
studies  suppressed,  or  even  subordinated  to  science; 
what  we  claim  is  that  the  balance  should  be  held 
justly,  and  that  a  due  proportion  of  time  should  be 
spent  by  every  student  on  the  study  of  the  world 
in  which  he  lives  and  is  to  work.  The  revised 
scheme  places  modern  languages  on  an  equality 
with  the  dead  languages,  gives  prominence  to  the 
study  of  English  and  general  knowledge,  includes  a 
rnva  voce  examination  to  test  mental  activity,  and 
gives  due  weight  to  mathematics,  science,  and  (a 
new  subject!)  engineering.  All  this  is  very  good, 
and  we  trust  that  the  proposals  will  be  carried  into 
effect  without  serious  modification. 

In  this  connection,  we  wish  to  draw  attention  to 
a  small  book,  entitled  "  The  Public  School  System 
in  relation  to  the  coming  conflict  for  national  supre- 
macy," by  Mr.  V.  Seymour  Br)-ant — a  Master 
of  Arts  who  recognises  that  increased  attention  to 
science  in  education  is  indispensable  to  the  training 
of  the  mind,  and  in  this  work  lays  bare  the  defects 
of  .pur  present  system,  indicating  also  the  steps 
required  to  make  it  ixiore  efficient,  so  that,  as  Lord 
Rayleigh  says  in  the  preface.  "  the  ne.xt  generation 
of  English  public  school  boys  will  have  more  to 
show  for  their  time  spent  in  school  than  could  be 
claimed  for  ours." 
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V.B.  CABLE    BREAKDOWNS   IN    THE   TROPICS. 


By  D.  M.  W.  HUTCHISON,  B.Sc,  M.I.E.E.. 


Thk.sk,  few  notes  are  beiug  written  in  the  hope  that  readers 
at  home  and  abroad  may  give  their  experiences  in  simihir 
cases  to  those  aliont  to  lie  mentioned. 

It  is  evident  that  if  the  cause  of  these  breakdowns  can 
lie  traced  it  will  be  far  easier  to  prescribe  a  remedy. 
V.B.  cable  breakdowns  are  nearly  always  put  down  by  the 
makers  to  decentralisation  of  the  cores  due  to  overload,  but 
the  opinion  of  fchose  0])erating  these  cable  systems  is  by  no 
means  unanimous  on  this  point. 

The  writer  has  had  personal  experience  of  the  breakdown 
of  11  complete  network  of  V.B.  cables,  which  had  ultimately 
to  be  replaced  entirely,  and  quite  recently  there  came  under 
his  notice  a  case  of  breakdown  of  V.B.  shaft  cables  in  a 
tin  mine  :  both  of  these  cases  occurred  in  the  Tropics. 
Other  Ciises  of  V.B.  cable  breakdown  have  also  occurred  in 
the  Tropics  within  the  writer's  knowledge. 

In  the  first  case  mentioned,  o-core  jute-insulated  V.B. 
cables — mostly  '05,  "025,  'OS,  iiut  some  twice  and  four 
times  the  capacity — were  laid  solid  in  bitumen  :  there  can 
be  no  doubt  in  this  case  that  the  cables  were  the  best 
obtainable  of  their  class,  and  that  the  laying  was  done 
carefully,  as  the  cables  were  manufactured  by  a  leading 
firm  and  laid  under  the  supervision  of  their  owa  engineer. 
The  fact  remains  that  within  five  years  of  the  network 
lieing  put  into  commission  it  was  necessary  to  order  new 
cables,  which  replaced  the  original  V.B.  network  two  years 
later  ;  the  present  cables  are  lead-covered,  paper-insulated, 
and  are  giving  satisfaction. 

In  this  system  there  can  at  first  have  been  no  question  of 
overload,  although,  when  faults  began  to  develop,  it  became 
necessary  to  overload  parts  of  the  network  to  continue  the 
supply. 

The  faults  were  nearly  all  of  the  same  type,  and  occurred 
in  the  cable  itself  ;  faults  in  jointhboxes  were  extremely 
rare.  The  fault  when  dug  up  was  invariably  found  to  be  a 
short-circuit  between  cores,  and  there  was,  as  a  rule,  no 
leakage  to  earth  :  in  many  cases  it  was  evident  that  the 
fault  had  been  developing  for  weeks,  as  the  cores  had 
almost  disappeared,  and  the  liitumen  sheathing  for  se\"eral 
feet  on  each  side  of  the  fault  was  soft  and  sticky.  A  trial 
length  of  paper-insulated  V.B. -sheathed  cable  gave  better 
results,  liut  developed  trouble  at  a  joint-liox. 
^  In  the  second  case  mentioned  the  cables  were  of  the  solid 
V.B.  t^i^e  double- wire-armoured,  and  supplied  pumps  in  a 
mine  ;  the  cables  ran  in  on  the  adit  level  and  then  passed 
down  a  vertical  shaft  to  a  depth  of  about  400  ft.,  being 
supixirted  by  slings  and  cleats.  The  work  was  supervised 
by  an  experienced  engineer.  Within  about  three  years 
faults  developed  of  the  same  nature  as  indicated  above,  the 
cores  coming  together  and  short-circuiting  :  these  faults 
occurred  both  in  the  shaft  and  in  the  adit  level. 

In  the  writer's  opinion,  V.B.  cables  are  quite  unsuitable 
for  tropical  countries  :  taking  the  F.M.S.,  where  he  has  had 
a  good  deal  of  exjierience,  there  is  a  I'egular  day  temperature 
in  the  shade  of  close  on  i)0'  F.,  and  the  temperature  in  the 
underground  workimrs  of  a  mine  maybe  110  F.  or  so. 
Possibly  a  good  deal  of  the  damage  is  done  in  handling  the 
cables  ;  it  is,  as  a  rule,  impossilile  to  get  them  in  position 
without  exposing  them  to  the  heat  of  the  sun,  and  tliis  may 
mean  a  temperature  of  160"  F.,  sufficient  to  soften  the 
bitumen. 

There  is  an  idea  very  prevalent  at  home  that  lead-covered 
cables  should  be  avoided  in  the  Tropics,  as  there  is  a 
difficulty  in  <ibtiiining  skilled  labour  for  jointing  :  this  has 
been  true  in  the  past  to  a  great  extent,  lint  has  been  got 
over  largely  by  the  help  of  European  jointers  who  have 
imparted  their  art  to  Oriental  mechanics. 

In  the  town  where  the  writer  resides,  plumbed  joint*  are 
matle  regularly  and  successfully  by  Chinese  jointers,  trained 
locally,  who  also  make  lead  fittings  for  the  purpose. 

In  the  writ«r'8  opinion,  lead-covered  paper-insulated 
cable  takes  a  lot  of  Iieating,  and  as  it  can  carry  a  lot  more 
current  for  the  same  area  of  copper  than  other  tyjics  without 
damage,  it  is  especially  suitable  for  mining  pur[ioses  where 
it  may  be  neccs-sary  on  cn-casions   to  overload   plant  and 


cables  to  cope  with  an  emergency.  For  special  positions, 
such  as  shafts  in  a  mine  where  acid  water  is  encountered, 
a  double-wire-armoured  cable  protected  by  a  liitumen 
sheath  over-all,  and  with  solid  strand  filling,  should  meet 
every  requirement  and  should  give  no  troultle  once  properly 
installed.  The  possibility  of  the  lead  parting  under  the- 
strain  of  its  own  weight  might  be  avoided  by  specially 
careful  manufacture,  and  by  the  use  of  fairly  short  lengths- 
looped  in  to  horizontal  joint-boxes  in  chambers  exca\^ated 
in  the  sides  of  the  mine  shaft.  Cables  with  \arnished 
cambric  insulation,  which  are  used  .largely  in  America,, 
might  also  solve  the  problem,  as  this  class  of  insulation  is. 
said  to  be  non-hygroscopic  and  is  mechanically  strong. 


FAULT     LOCALISATION     BY     DROP     OF 
POTENTIAL. 


By  H.  E.  BLAKE,  A.M.I. E.E. 


A  PREVIOUS  article  on  "  Induction  Methods  of  Fault. 
Localisation "  has  elicited  so  many  interesting  comments 
and  inquiries,  that  the  writer  is  encouraged  to  ventilate  the 
subject  of  drop-of-potential  methods  in  the  hope  of  a  similar 
fruitful  result.  A  comparison  of  notes  by  those  engaged  in 
the  practical  work  of  the  distribution  of  electricity  should 
be  of  the  greatest  benefit  to  the  industry. 

In  utilising  the  di'op-of-potential  method,  the  ideal 
conditions  for  success  are  indicated  by  the  following- 
diaffram  : — 


Cai/e 


^^o/r, 


Fig.  1. 

Obtain  suitable  readings  on  G  by  adjusting  the  resistance 

Then  .c  =  /  x  </,  <■,/((/,  -■,  +  ih_  r-,). 

./•  =  distance  of  fault  from  A, 

il^  =  galvo.  deflection  with  s  to  an  Without  altering 

il.,=  „  ,,  s  to  D  I      galvo.,  shunt, or 

i\  =  milliamperes  with  s  to  a  f     variable  resist- 

'■„  =  „  „  s  to  D  ^      ance. 

/    =  length  A  IS. 

It  will  be  noted  that  with  two  sound  lines  available- 
between  the  ends  of  the  faulty  cable,  it  is  unnecessary  to. 
know  their  length  or  sectional  area,  because,  with  the  two- 
way  change-over  switch  s  to  d,  the  drop  is  measured  by  (J 
between  k  and  b  only,  A  f  and  cb  automatically  becoming 
extensions  of  the  galvanometer  leads.  .Similarly  with  s  to  A, 
the  drop  is  then  measured  from  a  to  k  only, cb  k  becoming 
an  extension  of  the  galvanometer  lead  to  c.  The  result 
eliminates  all  errors  except  those  of  contact  resistance^ 
which  can  be  guarded  against  by  clean  connections,  and 
those  due  to  the  slight  difference  in  length  between  the 
inner  and  outer  conductors  of  a  concentric  system,  owing  ta 
the  bridging  of  the  outers,  where  the  cable  has  been  cut  for 
services.  The  errors  entirely  eliiniiiated  by  this  method  of 
connection  are  : — 

1 .  LtiK'  to  f(tuU  resistance.  This  may  Ix;  high,  low,  or 
varying,  without  vitiating  the  test.  In  the  case  of  a  steady 
resistance,  either  high  or  low,  deliberate  readings  may  be 
taken  on  the  galvanometer,  as  the  drop  is  mciusured  before 
the  current  p:i.sses  to  earth.  In  the  case  of  a  variable 
resistance,  rapid  readings  should  be  taken,  three  or  four 
times  in  succession,  by  means  of  the  change-over  switch, 
thus  counteraAing  the  error  due  to  this  cause. 

2.  iJtif  to  the  loiiji  III  tlic  fur  owl  b.  By  connecting  as 
shown,  no  loop  need  be  allowed  for,  as  the  measurements 
are  taken  on  the  faulty  cable  only,  the  loop  merely  forming 
part  of  the  galvanonutcr  leads. 
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A.  Diip  to  llio  lable  ro/iner/ians  tn  Ihv  iipimratu^.  By 
coniieL'tinj:  the  galvanometer  direct  to  the  cable  uiulcr 
test,  as  shown,  this  error  is  entirely  removed.  This  con- 
stitutes a  Lcreat  advantao;e  for  this  method  over  the  Mui-ray 
or  ^'urley  loop  tests. 

These  ideal  conditions  for  the  use  of  this  test  most, 
freijuently   arise   on   D.c.    three-wire    s>-steras,    where    the 


negative  conductor  has  developed  its  habitual  fault  due  to 
osmosis,  and  the  positi\-e  aiid  neutral  conductors  remain 
sound  :  but  faults  on  short  lengths  of  distributor  under 
the  worst  conditions  of  shorting  may  be  localised  by  this 
methoil,  by  laying  a  length  of  twin  cab-tire-slieathed  cable 
in  the  gutter  to  represent  the  two  testing  lines. 

The  numerous  adaptations  of  the  drop-of-potential 
nietiiod  of  fault  localisation  for  the  infinite  variety  of 
conditions  that  arise  in  practice,  after  the  fault  has  been 
analysed  by  megger  testing  from  both  ends,  would  require 
too  long  a  demonstration.  Suffi(!e  it  to  say  that  when  only 
one  sound  line  is  available,  the  sectional  area  of  lead  and 
return  must  then,  of  course,  be  considered,  and  the  loop  at 
the  far  end  allowed  for.  The  writer  has  achieved  highly- 
successful  results  by  this  method  with  a  Paul  Unipivot 
gal\-anoineter  of  50  ohms  resistance  and  a  scale  range  of 
50  divisions  each  side  of  a  central  zero.  The  current  to 
actuate  this  instrument  is  so  small,  that  very  careful 
milliamjiere  readings  are  necessary  to  obtain  an  entirely 
accurate  result  on  short  lengths.  The  battery  used  was 
one  of  4  volts,  20  ampere-hours,  the  variable  resistance  0 
to  2,000  ohms,  and  the  galvanometer  shunt  resistance -g, 
gV  i^»(l  ■ToiT  of  the  instrument.  An  induction  test  with  a 
telephone  and  search-cpil  should  be  made  after  the  drop- 
of-potential  test,  to  check  the  position  of  the  fault,  should 
it  happen  to  be  on  a  service,  as  the  drop-of-potential  test 
will 'only  show  the  position  accurately  if  it  is  ou  the  straight 
ran.  A  drop-of-potential  test,  however,  saves  walking  over 
the  whole  of  a  long  route  with  a  search-coil. 

With  reference  to  variable  fault  resistances,  where  time 
allows  of  it.  the  faulty  cable  should  always-  be  broken  down 
to  earth  before  starting  the  test,  in  order  to  avoid  this  source 
of  error  entirely.  If  the  fault  resistance  varies  rapidly,  the 
change-over  switch  is  not  quick  enough  to  obtain  two 
galvanometer  readings  with  the  same  resistanc'e  in  the  whole 
circuit.  In  cases  where  a  cable  has  shorted  and  sealed  itself 
again  (not  an  uncommon  event  on  h.t.  supply,  especially 
where  diatrine  or  similar  insulation  is  used),  only  the  outer 
conductor  should  be  broken  down  to  earth,  as  the  inner 
may  then  be  used  as  one  of  the  sound  testing  lines.  When 
using  high  pressure  to  break  down  cables  to  earth,  which 
have  re-sealed  themselves,  the  desired  result  will  be  obtained 
more  rapidly  by  raising  the  pressure  gradually  through  a 
liquid  resistance.  If  the  high  pressure  is  switched  on 
instantaneously,  it  will  merely  blow  its  fuse  at  the  moment 
it  sparks  through  the  insulation,  which  will  re-seal  itself 
again  and  again. 

A  breakdown  on  a  feeder  is  often  heralded  by  preliminary 
intermittent  shorts  a  day  or  two  before  the  event.  These 
shorts  are  usually  instantaneous,  and  it  is  impossible  to 
localise  them  to  a  single  feeder  area,  where  no  maximum 
pointers  or  relays  are  fixed  in  connection  with  the  feeder 
ammeters  at  the  generating  station. 

The  following  simple  method,  which  has  the  important 
'recommendation  of  economy  in  these  days,  will  localise  the 
trouble  to  one  area,  which  can  then  be  inspected  and  tested. 
A  loop  of  tissue  paper  yV  in.  wide,  in  the  shape  of  the  upper 
half  of  a  clamp  connection,  should  be  stuck  across  the  scale 
on  the  face  of  each  feeder  ammeter — say,  30  amperes  above 
maximum  load.  This  will  be  severed  or  moved  by  the 
swing  of  the  ammeter  needle,  and  the  feeder  affected  will 
thus  be  indicated. 

With  regard  to  the  causes  of  faults  on  three-wire  v.b. 
single  cables  d.c.  laid  solid  in  wood  troughing,  moisture  is 
often  first  introduced  by  the  pine  knots  in  the  cover  of  the 
troughing  letting  out  their  turpentine  under  the  influence 
I  if  damp  and  varying  temperature,  thus  actipg  as  a  soh-ent 
mi  the  bitumen  beneath.     There  is  a  considerable  deposit 
turpentine  in  a  pine  knot,  which  is  a  hardening  of  the 
ip  where  the  tree  has  branched. 
When  locating  faults  on  a.c.  concentric  l.t.  systems,  the 
fact  must  be  remembered  that  this  system  acts  as  a  con- 
denser, giving  a  high  reading  in  volts  from  inner  to  earth. 


with  sound  insulation.  A  fault  dead  to  earth,  on  inner  or 
outer,  will  bring  the  volts  to  zero  of  the  affected  winding, 
when  measured  to  earth,'  and  the  volts  between  Hhe 
unaffected  winding  and  earth  will  rise  to  the  same  pressure 
as  that  lietween  imier  and  outer.  This  should  be  borne  in 
mind,  in  order  to  distinguish  normal  condenser  effect  from 
faults.  The  following  results  arc  of  interest  as  an  example 
of  what  may  be  expected  under  working  conditions  on  a 
network  clear  of  eartiis,  without  disconnecting  oonsumere' 


wiring  : — 

/ 

Sizi)  and  type 

Insula- 

Length. 

Volts. 

I  toE. 

OtoE.iI  toO. 

01  sq.  in. 

OoO 

4  yards 

(1 

0 

210 

\      Drawn  in 

concentric, 

[■  iron  pijies  to 

paper- 

50,0000) 

325      „ 

100 

76 

210 

J    this  point. 

insulated, 

lead- 

50,000  w 

525      „ 

108 

72 

210 

Laid  eolid  in 

covered. 

■  earthenware 

20.000  u 

682      „ 

126 

72 

210 

to  end. 

1 

■* 
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THE     EXAMINATION     OF     COMMUTATION 
CONDITIONS      IN      INTERPOLE      MACHINES, 


By  FREDERICK  MURGATROYD,  B.Sc.  Tech. 


The  introduction  of  interpole  machines  simplified 
enormously  the  practical  problems  of  commutation  by 
establishing  a  constant  brush  position.  To  maintain  a  con- 
stant brush  position  it  is  necessary  to  have  a  fixed  neutral 
at  all  loads.  This,  obviously,  may  be  attained  by  pro- 
viding— 

((/)  A  flux  equal  in  magnitude  and  opposite  in  direction 

to  the  armature  reaction  flux. 
{h)  A  flux  strong  enough  to  neutralise  the  reactance 
flux  existing  in  the  coils  undergoing  commutation. 

Both  these  functions  the  interpole  is  able  to  perform, 
with  the  result  that  a  machine  fitted  with  interpoles  has 
many  substantial  advantages  over  thenon-interpole  machine. 
The  necessary  field  ampere-turns  are  lowered,  flux  densities 
are  reduced,  higher  peripheral  speeds  are  made  possible, 
brush  thicknesses  may  be  increased  without  excessive  circu- 
lating currents  resulting,  higher  ratings  are  made  possible 
for  tiie  same  frame,  and  sparkless  commutation  is  obtained 
much  more  easily. 

It  is  thus  seen  that  in  the  running  of  interpole  machines 
the  engineer  is  primarily  concerned  with  two  factdrs, 
namely  : — 

(«)  Maintaining  the  correct  brush  position. 

(?')  Maintaining  the  correct  interpole  field  strength. 

The  object  of  this  article  is  to  discuss  the  methods  by 
means  of  which  these  factors  may  be  correctly  ascertained. 

Brush  Position. — As  stated  above,  the  correct  brush 
position  for  interpole  machines  is  the  neutral  axis.  There 
are  se^'eral  good  methods  of  ascertaining  this  neutral  posi- 
tion, but  by  far  the  best  is  the  "  kick "  method.  This 
consists  in  alternately  switching  the  field  "  on  "  and  "  off," 
and  in  taking  millivoltmeter  readings,  the  ends  of  the 
instrument  leads  being  held  firmly  on  successive  pairs  of 
commutator  segments  which  are  a  full  pole-pitch  apart. 
The  armature  must  be  kept  stationary,  of  course,  and  all 
brushes  must  be  lifted.  The  positions  of  the  segments 
lietween  which  the  millivoltmeter  reading  is  zero,  are  the 
positions  of  two  adjacent  neutral  points.  A  check  test 
should  be  made  by  rotating  the  armature  slightly  so  as  to 
make  the  relative  positions  of  armature  slots  and  pole  pieces 
different,  and  the  above  procedure  should  be  repeated.  If 
the  second  neutral  point  is  different  from  that  obtained  by 
the  first  test,  the  mean  of  the  two  determinations  should  be 
chosen  as  the  true  one.  Howe\-er,  if  the  machine  is  a 
generator,  it  may  be  more  convenient  to  run  it  up  to 
speed  by  means  of  its  motor  or  prime  mover,  with 
brushes  'lifted  and  field  excited.  Then,  if  the  ends  of  the 
millivoltmeter  leads  be  placed  at  various  points  on  the  com- 
mutator near  one  of  the  neutral   axes,  the  ends  themselves 
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bein?  as  close  tog;ether  as  possible,  the  imini  at  wliirli  the 
readincr  on  the  voltmeter  is  ze?o  is  the  true  neutral.  The 
neutral  point  having  thns  been  found,  the  brushes  should 
be  cai-efully  set,  so  that  their  centre  lines  coincide  with 
(liis  neutral  axis.  The  brush  spacing  should  then  be 
fliccked  up,  and  the  brushes  rebedded  to  the  commutator, 
if  necessary,  before  starting  up. 

Coinniiilntiou. — The  actual  disposition  of  current  in  the 
brush  is  a  very  complicated  ])hcuomenon.  However,  ideal 
couunutation  is  ijuite  a  simple  action,  and  as  it  is  towards 
this  ideal  that  we  are  always  working,  it  is  peihaps 
necessary  that  we  should  now  state  what  this  is.  By 
•'  straight-line  "  or  "  ideal  "  commutation,  we  mean  that, 
as  any  one  coil  becomes  short-circuited  by  the  brush  at  A 
(fig.  1),  the  current  in  the  coil  should  begin  to  die  away 
uniformly,  until  at  the  midway  ]ioint  b  the  coil  carries  no 
cnrrent.  The  current  should  then  build  up  uniformly, 
until  at  the  point  r,  where  the  coil  becomes  o]ien-circuited 
again,  it  should  be  carrying  its  maximum  current  as  at  A, 
Init  in  the  opposite  direction.  When  tliis  condition  is  not 
fulfilled,  there  is  an  abrupt  change  of  current  in  the  coil 
when  it  open-circuits  at  (1,  and  sparking  ensues.  Now  this 
ideal  commutation  cannot  be  attained  if  the  self-induction 
of  the  coil  is  not  adequately  compensated  for  by  providing 
the  correct  number  of  extra  ampere-turns  on  the  interpole, 
the  result  being  that  the  energy  stored  up  in  the  coil  has 
to  be  dissipated  by  a  circulating  current  which  passes 
through  the  coil  and  brush,  destroying  all  the  conditions 
necessary  for  ideal  commutation.  It  may  be  taken  as  an 
axiom  that,  given  good  mechanical  conditions,  sparking  in 
interpole  machines  is  always  due  to  these  unbalanced 
circulating  currents,  and  therefore  to  an  incorrect  interpole 
field  strength.  It  is  patent,  therefore,  that  to  be  able  to 
test  for  circulating  currents  is  an  absolute  necessity,  and 
this  may  ea.sily  be  done  by  ineans  of  brush-volt  curves. 

Brmh-i'olt  Cm-res. — The  brush-volt  curve  is  a  curve 
showing  the  variation  in '  contact  drop  between  lirusli  and 
commutator  throughout  the  brush  thickness.  It  is  obtained 
in  the  following  manner  : — Mark  along  the  brush  thickness 
a  number  of  equidistant  points  as  shown  in  tig.  2.  For  a 
-•|-in.  brush,  ^-in.  di\isions  are  \'ery  suitable,  and  give  seven 
readings.     Readings  are  then  taken  whilst  the  machine  is 


Fig.  1.    ' 


Fig.  2. 


on  load,  by  comiecting  a  inillivoltmeter  between  the  top  of 
the  brush  and  points  on  the  commutator  immediately  under 
cacli  of  the  divisions  of  the  brush  in  turn.  It  is  very 
important  to  agree  upon  one  standard  method  of  connecting 
up  the  voltmeter,  and  the  usual  pr^tice  is  to  take  the 
readings  at  the  -I-  brusli  in  a  motor  and  the  —  in  a 
generator,  the  -I-  of  the  voltmeter  being  coimcctcd  to  the 
brush  and  the  —  to  the  commutator.  It  is  also  advisable 
to  standardise  the  direction  of  rotation,  say,  clockwise.  The 
terminal  of  the  +  lead  of  the  voltmeter  may  be  a  copper 
luxik  whicii  is  easily  attaclied  to,  and  detaclied  from,  the 
bru.sli  flexible.  The  —  lead  should  terminate  in  a  thick 
i-oppcr  wire  pointed  at  the  end.  The  curve  is  constructed  by 
plotting  as  ordinates  the  readings  on  the  voltmeter,  and 
as  abscissaj  the  corresponding  points  along  the  brusli 
thickness. 

iJidgiiosin  of  Commutation  Contiitions  from  llie  Bniali-roll 
Curve. — FiCt  us  firet  a.ssnme  that  we  have  ideal  commuta- 
tion. Altiiongh  each  individual  coil  whilst  shorteil  by  tlie 
brush  reverses  its  current  from  maximum  in  one  direction, 
through  zero,  to  maximum  in  the  other  direction,  the 
current  collected  by  the  brush  itself  is  quite  constant,  and 


under  a  condition  of  ideal  commutation  the  current  density 
is  the  same  at  every  point  on  the  contact  surface.  Thus 
the  contact  drop  is  uniform,  and  ideal  commutation  may 
therefore  be  represented  by  the  straight  line  shown  in  fig.  3rt. 
Circulating  currents  upset  this  uniform  current  density,  so 
that  the  straight  line  becomes  inclined  and  curved.  The 
five  curves  in  fig.  ;!  illustrate  typical  results.  Fig.  'ha 
shows  a  condition  of  ideal  commutation,  as  already  des- 
cribed. Fig.  ;!^  shows  the  curve  obtained  with  a  weak  inter- 
pole, which,  by  retarding  commutation,  produces  an  excessive 
current  density  at  the  toe  of  the  brush,  and,  as  a  general 
rule,  sparking.     The  contact  drop  varies  approximately  as  the 


+ 


Fig.  3. 

current  density,  and  is  seen  to  be  low  at  a  and  high  at  C. 
Fig.  ?ic  is  the  reverse  of  the  above,  and  shows  the  curvcj 
obtained  with  a  strong  interpole  field,  which  has  the  effect 
of  hastening  commutation,  and  thns  producing  a  low  current 
density  at  the  toe,  thereby  lessening  any  tendency  to  spark. 
Fig.  ?>d  shows  the  effect  of  a  reversed  interpole  field, 
whic-h  would,  of  course,  lead  to  vicious  sparking,  and 
fig.  oe,  the  effect  of  an  excessive  increase  in  the  interpole 
field  strength.  The  curves  do  not  indicate  the  absolutr 
current  density  at  a  point  on  the  brush,  because  the  current 
density  is  continually  varying  at  any  one  point,  so  that  the 
reading  on  the  voltmeter  is  merely  the  average  contact 
dro]).  Still,  thjy  do  indicate  the  nature  of  the  commutation 
conditions  the  lirnsli  is  being  called  U])on  to  withstand,  and 
give  a  true  indication  as  to  whether  the  interpole  flux  is 
correctly  adjusted,  and  if  not,  how  it  should  be  changed  to 
produce  a  condition  nearer  to  that  of  ideal  commutation. 


THE     PRODUCTION     AND     DISTRIBUTION     OF 

POWER,     AND     ITS     INFLUENCE     ON     THE 

DEVELOPMENT     OF     IRISH     INDUSTRY. 


Bv  .(.  F.  CROWLEV,  D.Sc. 
(Ah.s/rilr/   ii/  J>il/Jrr   mid  bej'oiv  tin-  IllISH  Technmcai, 

Congress,  Duri.in.) 


XiiTW  iTHsTANDiN(i  the  maiij-  sources  of  power  apparently  open  to 
us,  over  !tO  per  cent,  of  the  power  used  in  inilustry  in  the  Unitcil 
Kinjrilom  comes  from  reciprocatinjr  steam  entrines  or  steam  turbines  , 
usinir  coal  aa  a  ])rime  source,  and  less   than  10  per  cent,  is  derived 
from  all  other  sources.     Coal,  therefore,  ie  our  principal  source  of     I 
pow(!r,  and  it  is  imimrtant  to  inquire  how  we  stand  with  regard  to     r 
our  supplies  of  it.  { 

In    1 !!().')  it  wa.s  estimated  that '' the  available  quantity  of  coal 
in  the  proved  coallields  of  the  I'nited  Kintrdom  was  100,'.U4,(i()H.167 
tons,  and  in  the  unproved  coalfields  3!t.4SS,oOo,0()(l  tons,  at  depths    ^ 
of  less  than   4,000  ft.  in  both   cases,  while   the   total   fijjurea  for    h 
available  coal  in  Ireland  were  if'ven  as  174,4."'<.000  tons. 

The  amount  of  coal  raised  in  the  United  Kingdom  in  It^OS  \\ 
230,334,409  tons.     The  average  yearly  output  for  Ireland  betweiN 
the  years  IS.sn  and  1902  was  ill 5,500  tons,  and  for  the  past  12 
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years  only  SC.OOO  tons.'with  average  yearly  imiiorts  during  the  siinie 
period  of  4..")74,2S1  tons.  Of  the  total  coal  raised  annually  in  the 
United  Kingdom,  (iii.'^O'i.niiii  tons  are  exported  in  one  form  or 
another,  the  remaimior  being  consuminl  at  home.  Apparently, 
then,  if  we  ignore  the  needs  of  future  generations  we  can  continue 
to  use  coal  at  our  present  rate  for  very  a  considerable  time  without 
any  fear  of  e.Khausting  our  supplies. 

There  is  another  side  to  this  matter,  however.  While  our 
supplies  of  coal  are  very  great,  we  cannot  go  on  increasing  our 
yearly  output  indefinitely,  and  the  price  of  coal  at  the  pit  mouth  is 
steadily  advancing,  while,  on  the  other  hand,  our  need  of  this  im- 
portant commodity  is  steadily  growing.  We  must,  therefore,  seek 
some  methoil  of  economising  in  the  use  of  coal  employeii  for  power 
purposes,  and  may  consider  the  following  possible  methods  :-^ 

(«)  A  reduction  in  the  amount  of  power  used  for  industrial 
purposes. 

(/O  The  development  of  alternative  sources  of  power. 

('•)  Economy  in  the  methods  of  producing,  transmitting,  dis- 
tributing, and  applying  jiower. 
In  considering  whether  it  is  practicable  to  reduce  the  amount 
of  i>ower   used   in   industry,   the   following   table  compiled  from 
figures  given  in  the  Census  of  Production  (.1!"'"^  Report  should  be 
of  interest  : — 


— 

Excess  of  value 

of  work  done 

ov«r  cost  of 

materials  used 

in  pounds. 

Number 

of 
operatives 
employed. 

Engines 
owned. 
Total 

H.p. 

Net  out- 
put per 
operative 

em- 
ployed. 

H.p.  per 

operative 

em- 
ployed. 

.      England  and 
Wales    ... 
Scotland    ... 
Ireland 

602,994,000 
86,.S64,000 
22,77?,000 

5,808,21.9 
885,403 
291,304 

9,097,809 

1,397,733 

259,407 

104 

98 

78 

1-.56 
r,'57 

•88 

Column  1  gives  the  value  of  the  total  output  of  all  the  industries 
of  the  United  Kingdom  covered  by  the  Census  of  Production,  less 
the  value  of  the  raw  materials  purchased  and  the  amount  paid  to 
other  firms  for  work  given  out.  This  value  is  called  the  "net 
output, "  and  is  a  figure  of  considerable  value,  as  it  gives  with- 
out duplication  the  value  added  to  the  raw  materials  during 
manufacture. 

Column  4  gives  the  "  net  output "  per  operative  per  annum,  and 
judicioudu  eiiijiloiied  is  a  figure  of  the  greatest  importance  for 
comparing  the  efficiencies  of  various  industries  or  groups  of 
industries. 

In  a  paper  read  in  Manchester  in  1912  I  expressed  the  relation 
between  the  various  quantities  above  referred  to  algebraically,  as 
under  : — 

If  M   =  the  value  in  pounds  of  one  year's  raw  material, 
s    =  the  „  „         „         „         output, 

N   =  the  number  of  operatives,  and  , 

Ki  =  aconstantforaparticularindustryorgroupof  industries. 

Then —  M  -(-  Ki  N  =  s (1) 

For  the  industries  of  the  United  Kingdom,  taken  as  a  whole,  the 
constant  Ki  has  a  value  of  102. 

Still  following  the  method  of  treatment  developed  in  the  paper 
referred  to,  and  since  the  "net  output"  has  to  provide  all  wages, 
standing  charges  and  profits,  we  have — 


If 


p    = 
R    = 


profits  in  pounds  per  operative  per  annum, 
cost  of  power         ,,         ,,  ,,         „ 

rent,  rates  and  taxes,  maintenance,  interest  and  depre- 
ciation in  pounds  per  operative  per  annum, 
\v  =  the  wages  in  pounds  per  operative  per  annum, 

p  -f  c  -I-  R  +  w  =  Ki C2) 

From  the  Board  of  Trade  Reports  on  Earnings  and  Hours  of 
Labour  we  obtain  the  average  wages  of  all  operatives  in  a  given 
industry,  and  we  thus  obtain  the  value  of  w,  which  enables  us  to 
re-write  (2)  thus  : — 

p  +  c  -t-  R  =  K2 (3) 

The  following  table,  which  gives  the  values  of  certain  of  the 
above  figures  for  industries  which  are  of  special  importance  to 
Ireland,  may  be  of  interest  : — 


Lace       

Cotton    ... 

Wool  and  worsted,  carpet,  flock 

and  shoddy    ... 

Elastic  webbing  

Hosiery 

Silk        

Linen,  jute  and  hemp  (spinning 

and  weaving) 
Bleaching,    dyeing,     finishing, 

and  printing  of  textile  goods 


H.p. per 
operative. 


•28 
2^16 

123 
•36 
•15 

■.■>8 

ro9 
r83 


K|, 

w. 

98 

£54-5 

79 

48-0 

70 

40^0 

68 

37-0 

61 

38-5 

55 

34^5 

C.l 

31-.% 

101 

54^5 

K2, 


£43^5 
31-0 

30^0 
31'0 
225 
20'5 

29-.-. 

465 


As  already  pointed  out,  it  is  usual  to  take  the  values  of  Ki  for 
different  industries,  as  indicating  to  some  extent  their  efficiency  as 
competing  entities  :  I  would  suggest  that  Ko,  a  figure  that  is 
available  for  all  countries  for  which  Ki  can  be  obtained,  forms  a 
better  basis  for  comparing  industries  as  trading  bodies  abroad, 
since  high  wages,  while  they  increase  the  value  of  Ki,  have  an 
adverse  effect  on  ability  to  compete. 


The  only  really  practical  test,  however,  is  the  price  at  which 
comjietitive  articles  are  placed  on  a  suitably  chosen  neutral 
market. 

By  a  work  first  published  in  191  li,  public  attention  was  focussed 
on  the  fact  that  in  comparing  two  similar  trades  in  different 
coimtries,  a  high  value  of  Ki  is  almost  invariably  associated  with  a 
high  horse-power  per  operative.  Xhi^  horse-power  per  ojMirativo 
for  England,  Scotland,  and  Ireland  at  the  time  of  the  last  Census 
of  Production,  as  given  in  a  previous  table,  was  l'5t;,  r57,  and  O'XS 
respectively,  the  corres))onding  figures  for  Ki  l)eing  101,  98,  and  78, 
If  we  turn  to  America,  we  find  figures  for  Ki  varying  over  a  wide 
range  of  industries  between  one  and  a-half  and  three  times  as  great 
as  those  for  the  United  Kingdom  with  tlie  horse-power  per  oi)erativo 
lietween  one  aiui  a-half  and  six  times  as  great. 

It  should  be  clear,  then,  that  if  wages  are  to  im[)rove  and 
capitalists  to  receive  an  increased  return  on  their  investments,  both 
essential  to  the  advancement  of  industry,  an  increased  amount  of 
power  must  be  introduced  into  industry  ;  and  insteatl  of  lieing  able 
to  effect  coal  economies  in  this  direction,  we  must  lie  prej.ared  to 
meet  fresh  demands  on  our  resources. 

We  may  now  consider  our  second  alternative — vi/.,,  the  develop- 
ment of  other  sources  of  power.  First,  as  regards  peat ;  the 
principal  problems  to  be  solved  if  peat  is  to  be  successfully  >ised 
on  a  large  scale  for  power  purposes,  are  : — 

t«)  The  securing  of  rights  over  an  area  of  bog  containing  peat 
with  a  suitable  nitrogen  content,  and  sufficiently  large 
to  provide  power  for  a  period  long  enough  to  justify  the 
capital  expenditure  involved.  This  may  be  difficult  in 
some  cases  owing  to  vested  interests  and  the  existing 
turbary  rights  of  small  holders. 
(/')  The  development  of  a  .suitable  method  of  "  winning  "  peat 

on  a  large  scale  from  the  bog. 
((')  A  commercial  process  for  the   removal  of   surplus  water 
from  the  required  quantity  of  peat. 

Granted  the  provision  of  a  continuous  supply  at  a  sufficiently 
low  cost  of  peat  with  a  water  content  not  much  exceeding,  say, 
50  per  cent,,  it  may  at  once  be  said  that  there  are  no  unsur- 
mountable  eugineeriiKj  difficulties  to  prevent  peat  being  used  on  a 
large  scale  as  a  substitute  for  coal  for  the  production  of  power,  in 
gas  engines  for  small  and  medium  powers,  and  preferably  in  steam 
engines  for  large  powers. 

Oil  may  form  a  substitute  for  coal  to  a  certain  extent,  provided 
the  supply  can  be  made  more  reliable,  and  the  price  per  ton 
brought  down  to  a  sufficiently  low  figure,  and  kept  out  of  the 
realm  of  speculation. 

It  may  be  interesting  to  note  in  passing  that  the  largest  oil 
engine  so  far  buQt  is  a  two-cycle  single-acting  Diesel  engine,  com- 
pleted during  the  present  war  to  the  order  of  Messrs.  Harland  and 
Wolff,  of  Belfast.  This  engine  was  built  in  Switzerland  for  an 
output  of  3,750  H.P.,  and  gave  4,500  h.p.  on  the  test  bed. 

The  only  source  of  power  other  than  peat  that  we  need  seriously 
consider  in  this  country  as  a  substitute  for  coal  is  water.  The  Coal 
Commissioners  (,1905),  in  dealing  with  this  matter,  suggest  that  it  is 
desirable  to  examine  into  the  capabilities  of  the  water  powers  in 
Ireland,  as  small  sources  of  power  might  be  used  economically 
where  there  is  little  or  no  competition  with  coal.  There  is  no 
doubt  that  it  is  eminently  desirable  that  the  investigation  sug- 
gested by  the  Commissioners  should  be  carried  out.  Matters  for 
consideration  in  connection  with  the  development  of  water  power 
in  this  country  are  existing  and  future  navigation  and  fishery 
rights,  and  the  peculiar  geological  formation  of  the  country,  which 
raises  important  questions  with  regard  to  drainage.  It  should  not 
be  overlooked  that  the  capital  cost  of  a  scheme  for  developing 
power  from  water  is  almost  always  much  higher  than  the  cost  of 
a  corresponding  steam  plant. 

Altogether  I  think  it  may  be  said  that  for  the  United  Kingdom, 
as  a  whole,  no  new  facts  have  arisen  since  the  Royal  Com- 
missioners' Report,  to  which  reference  has  been  made,  to  alter  the 
conclusion  they  arrived  at — viz.,  that  "  coal  is  our  only  reliable 
source  of  power,  and  there  is  no  real  substitute."  With  regard  to 
Ireland,  however,  the  bulk  of  the  coal  consumed  is  sea-borne  ;  its 
cost  is  consequently  higher  than  in  Great  Britain,  and  a  very 
strong  case  can  be  made  for  a  careful  and  systematic  investigation 
of  Irish  resources  in  coal,  peat,  and  water  power,  and  of  the  best 
methods  of  utilising  these  for  the  development  and  distribution  of 
power. 

The  production  of  power  from  large  power  units  in  central  power 
stations  is  incomparably  more  economical  in  coal  consumption  per 
horse-power  than  the  present  method  of  production  in  small 
scattered  plants,  and  the  decrease  in  coal  consumption  with 
size  of  generating  unit  continues  far  beyond  the  largest  size  unit 
so  far  built.  Further,  the  cost  of  power  produced  falls  off  even 
more  rapidly  with  the  size  of  generating  unit  than  does  the  con- 
sumption of  fuel.  It  may  be  of  interest  to  note,  in  passing,  that 
the  Germans  claim  to  be  building  just  now  the  world's  largest 
single  electrical  unit,  of  an  output  of  60,000  k,v,a,,  or  at  a  power 
factor  of  O'S,  approximately  65,000  electrical  H,p.  I  mention  this 
advisedly,  as  it  shows  that  the  Germans  are  working  on  the  same 
lines  as  we  are  with  regard  to  the  economical  generation  of 
power. 

The  production  and  distribution  throughout  suitably  chosen 
areas  of  economic  size  of  power  in  bulk  from  large  suitably 
situated  central  power  stations  would,  at  a  conservative  figure, 
save  us  50  per  cent,  of  our  present  coal  bUl  for  power  purposes, 
and  effect  a  still  greater  percentage  saving  in  the  cost  of  the  power 
generated. 

Power  engineers  generally  are  agreed  that  the  steam  turbine  is 
the  most  suitable  prime  mover  to  produce  power  on  a  large  scale, 
and  electricity  the  most  suitable  agent  to  distribute  it.  The  steam 
required  can  be  raised  from  coal,  fired  in  the  ordinary  way,  coal- 
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dust,  producer  srsis  msule  from  coal,  wsvste  gases  of  any  kind  as 
coke  oven,  blast  furnace  gas,  Jcc,  natural  gas,  water  gas,  peat  fired 
directly  under  boilers,  peat  powder  alone,  or  mixed  with  coal,  pro- 
ducer gas  made  from  peat.  A;c,  or  from  oil.  There  are  many  points 
in  favour  of  factory  owners  taking  bulk  electrical  supply  from 
central  generating  stations,  and  many  well-known  advantages  in 
driving  the  machinei-y  electrically. 

Any  advantages  claimed  for  electric  driving  generally  can  be 
claimed  for  individual  electric  driving  also  ;  while,  in  addition, 
special  advantages  can  be  obtained  with  this  drive  in  certain  cases. 
such  as  ; — CO  Saving  in  the  power  consumed  ;  (2)  increased  pro- 
duction due  to  (ii)  peculiar  advantages  in  the  case  of  certain 
machines,  resulting,  in  some  cases,  in  an  increase  in  production 
varying  from  in  to  2"i  per  cent.  ;  (A)  better  supervision,  &c. 

General  opinions  such  as  have  to  be  expressed  in  a  paper  such  as 
this  are  naturally  subject  to  revision  based  on  developments  in 
engineering  or  increases  in  the  cost  of  power  :  Belfast  may,  one 
day,  for  instance,  receive  its  power  electrically  from  the  coal- 
fields of  Scotland,  but  I  do  not  see  any  reason  to  anticipate  any 
substantial  revision  in  the  immediate  future. 

I  have  endeavoured  in  the  short  time  at  my  disposal  to  show  that 
coal  is  our  main  source  of  power,  that  there  is  reason  to  fear  that 
supply  will  not  always  keep  pace  with  demand,  that  the  price  will 
steadily  advance,  and  that  in  our  endeavour  to  economise  in  its 
use  and  at  the  same  time  provide  cheap  power  for  our  industries 
we  would  do  well  to  consider  the  use  of  peat  and  of  water  as 
alternative  sourtes  of  power.  Further,  considerable  economies  can 
l)e  effected  by  producing  power  in  bulk  in  central  stations,  trans- 
mitting it  electrically  to  the  Industrial  centres  of  the  country  and 
distributing  it  to  consumers,  both  large  and  small. 


STEEL     TROLLEY     WIRE. 


In  an  article  in  the  Ehctrir  Itniliraij  Journal,  S.  H.  Anderson 
describes  the  successful  use  of  steel  trolley  wire  on  the  Pacific 
Electric  Railway. 

The  company  put  up  its  first  steel  trolley  wii-e  in  February,  llllo, 
with  a  view  to  testing  its  value  against  copper  costing  1  .">  cents  a  lb. ; 
now  copper  is  valued  at  40  cents  and  steel  costs  12  cents  a  lb.,  and 
since  1910  the  company  has  gradually  extended  its  use  until  about 
100  miles  of  No.  0000  double-grooved  Eoebling  steel  wire  has  been 
erected.  The  first  steel  trolley  wire  was  for  600-volt  direct 
suspension,  and  was  butt-welded  and  ungalvanised.  Galvanised 
wire  was  then  adopted  to  prevent  corrosion,  and  a  lap-welded  braze 
superseded  the  butt  joint  on  account  of  the  wire  parting  at  the 
factory  splices.  This  eliminated  most  of  the  trouble,  but  it  was 
necessary  to  provide  an  oxy-acetylene  welding  outfit  to  weld  the 
wire  on  site  when  breaks  occurred.  Seven  years'  service  on  a  line 
with  a  3  or  4-minute  service  during  rush  hours,  shows  the  wire 
to  be  in  first-class  condition  as  a  whole.  It  has  a  smooth  under 
surface,  and  no  signs  of  wear  at  clips,  switch  points,  or  splices, 
contrary  to  the  condition  of  copper  trolley  wire. 

Since  the  copper  and  splice  at  the  ends  of  the  steel  wire  ftas  been 
renewed  twice  since  lyit).  and  as  the  steel  is  good  for  four  or  five 
years  more,  the  life  of  the  steel  on  tangents  should  be  three  or 
four  times  that  of  copper.  At  accelerating  or  feeding  points,  how- 
ever, steel  is  not  expected  to  last  longer  than  copper,  if  as 
long.  In  1912,  some  4,800  ft.  of  steel  wire  was-installed  on  a 
high-speed  catenary  line  with  a  3  or  4 -car  train  service.  Inspec- 
tion shows  13  per  cent,  wear  on  tangents,  and  22  per  cent,  at 
clips  of  hangers  ;  future  life  estim.ated  at  3  years.  On  curves  the 
w^ear  is  22  per  cent,  on  the  run  and  29  per  cent,  at  clips  ;  future 
life  estimate.  2  years.  About  .500  ft.  of  tangent  was  renewed  this 
year,  owing  to  wear  due  to  heavy  arcing  at  accelerating  points,  the 
wear  being  as  great,  or  greater,  than  with  copper. 

The  most  important  installation  is  on  a  stretch  of  line  operated 
at  HO  to  70  M.I'.H.  on  1.2nO  volts,  where  the  .smaller  current  induces 
less  burning  than  on  the  tloO-volt  lines. 

It  is  not  found  that  trolley  wheels  wear  out  faster  under  steel,  - 
but  it  is  surmised  that  the  pneumatic  trolley  bases,  which  keep  a 
constant  upward  pressure,  may  be  the  reason. 

A  larger  number  of  feed-in  points  are  require<l ;  on  the  San 
Bernardino  line,  with  a  copper  circuit  and  steel  messenger  in 
parallel  with  the  trolley,  the  feed-ins  are  4.')0  ft.  apart.  For  direct 
suspension,  a  feed-in  at  every  other  pole— that  is,  220  ft.  apart-  -is 
being  gradually  adopted. 

Generally  speaking,  the  maintenance  on  steel  trolley  wire  is  far 
below  that  on  copper  ;  the  steel  is  harder,  the  clips  hold  Ijetter,  and 
the  wire  does  not  break  if  the  trolley  pole  hits  a  span.  No  breaks 
have  been  due  to  crystallisation  at  ears.  Kc,  and  where  wire  has 
broken  and  shorted  to  the  rail,  it  can  usually  be  restrung.  whereas 
copper  would  become  annealed.  The  steel  is  easier  to  pull  up,  and 
its  wear  is  almost  all  due  to  burning  and  arcing. 

For  welding,  rods  of  i  in.  or  -i'',  in.  nickel  steel  are  used,  the  time 
taken  to  weld  the  wire  in  the  air  being  10— 1.'>  niinute.s. 

Bending  teats  showed  that  the  wire  would  stanii  six  right-angle 
bends  in  a  \-ice  before  breaking,  and  heating  tests,  bv  passing 
current  through  the  wire  until  red  hot,  showed  that  though  the 
galvanisihL'  burnt  off,  the  wire  was  otherwise  uninjured.  Tests 
showed  the  resistance  to  be  000342  ohm.  per  ft.  at  100°  F..  or  6'53 
times  that  of  No.  0000  copper  under  similar  conditions  ;  being  lO'fi 
per  cent.  lighter,  its  resistance  per  unit  of  weight  1,5  .iS3  times  that 
of  copper. 


INDUSTRIAL     RECONSTRUCTION. 


The  following  recommendations  on  the  Whitley  Report  on  Indus- 
trial Councils  have  been  put  forward  by  the  Federatkin  ov 
Bbitish  Industries,  .and  are  referred  to  in  our  leading  columns 
to-day  : — 

1.  The  Federation  cordially  endorses  the  view  of  the  Reconstruc- 
tion Committee  ;is  to  the  vital  importance  of  securing  co-operation 
between  employers  and  workpeople  after  the  war  i  it  is  needless 
to  recapitulate  the  many  difficult  problems  which  are  likely  to 
arise,  some  of  which  are  touched  upon  in  the  Report  of  the  Com- 
mittee, but  few  can  fail  to  realise  the  serious  consequences  to  our 
commercial  and  national  jjosition  which  may  result  from  failure 
to  secure  harn\ony  between  employers  and  employed.  Etficiency 
of  production  is  a  prime  consideration.  For  this  it  is  necessary  to 
have  co-operation  and  agreement  with  labour,  who  in  return  will, 
and  are  entitled  to,  demand  improved  conditions  of  employment, 
a  higher  standard  of  comfort  generally,  and  opportunity  of  appre- 
ciating the  true  interests  of  the  trade  in  which  they  are  engaged. 

The  complement  of  efficiency  of  production  is  efficiency  of 
management,  whether  in  the  organisation  of  works  and  of  business, 
in  inventiveness,  or  in  the  study  and  capture  of  world-wide 
markets.  Such  management  is  at  the  base  of  an  intensive  demand 
for  labour,  and  must  be  guided  and  controlled  by  the  best  individual 
brains  of  the  country.  Care  must  therefore  be  taken  not  to  inter- 
fere with  their  work,  but  to  afford  them  the  fullest  scope,  for 
without  an  intensive  demand  for  labour  it  is  hard  to  see  how  the 
best  conditions  can  obtain.  Any  scheme  for  reconstruction  must 
therefore  have  regard  to  the  importance  of  efficiency,  both  in 
business  and  productive  methods  and  in  commercial  management, 
and  nothing  in  the  suggested  Councils  should  tend  to  impair  or 
interfere  with  development  in  this  directionj. 

2.  The  Federation  cordially  welcomes  the  views  expi'essed  by 
the  Committee  as  to  the  important  part  which  must  be  played  by 
Associations  in  the  settlement  of  these  difficult  questions,  and  ex- 
presses the  opinion  that  it  is  indeed  only  by  the  establishment  in 
each  trade  of  organisations  representative  of  employers  and  work- 
people respectively  that  the  object  can  be  achieved. 

The  Federation,  therefore,  would  lay  particular  emphasis  upon 
the  views  expressed  in  Paragraph  23  of  the  Report  :^ 

"  It  may  be  desirable  to  state  here  our  considered  opinion 
that  an  essential  condition  of  securing  a  permanent  improve- 
ment in  the  relations  between  employers  and  employed  is  that 
there  should  be  adequate  organisation  on  the  part  of  both  em- 
ployers and  workpeople.  The  proposals  outlined  for  joint 
co-operation  throughout  the  several  industries  depend  for 
their  ultimate  success  upon  there  being  such  organisation  on 
both  sides  :  and  such  organisation  is  necessary  also  to  provide 
means  whereby  the  arrangements  and  agreements  made  for 
the  industry  may  Ije  effectively  carried  out."  ' 

While  agreements  in  the  fullest  sense  can  only  be  made  between 
organisations  representing  each  side,  it  is  almost  impossible  to 
provide  security  for  such  agreements  if  any  appreciable  portion  of 
workpeople  on  the  one  side,  or  manufacturers  on  the  other,  are  not 
members  of  their  respective  organisations,  and  are  consequently 
not  bound,  by  the  agreements. 

In  the  opinion  of  the  Federation  this  point  is  so  important  that 
they  suggest  that  the  Government  ought  to  go  far  to  recognise, 
and  give  an  official  standing  to,  organisations  representative  of 
employers  and  workpeople  respectively,  and  to  encourage  the 
development  of  such  organisations. 

3.  The  recommendations  of  the  Committee  are  far-reaching  and 
important,  but  it  will  be  readily  admitted  that  the  construction 
of  an  organisation  on  the  lines  suggested  is  a  delicate  matter,  and 
the  Federation  notes  with  satisfaction  that  in  the  creation  of  the 
proposed  organisation  it  is  not  contemplated  that  the  Government 
shall  actively  interfere.  The  Federation  desires  to  emphasise  this 
point;  and  to  urge  that  while  sympathetic  Government  assistance 
may  be,  and  doubtless  will  be.  of  great  value,  it  is  most  important 
that  there  should  be  no  suggestion  whatever  of  Government  pressure 
or  coercion,  and  that  each  ti-ado  shall  be  free  to  build  up  its  own 
organisation  voluntarily  and  on  lines  best  suited  to  its  peculiar 
needs. 

4.  It  may  be  pointed  out  that  the  descriptions  in  the  Report  of  the 
various  Councils  are  somewhat  vague  and  uncertain.  The  Federa- 
tion, however,  understands  that  the  National  Industrial  Councils 
referred  to  are  Councils  of  individual  trades,  and  not  national  in 
the  literal  sense. 

The  Federation  is  of  opinion  that  the  basis  of  the  scheme  shoulil 
be  Trade  Councils  of  masters  and  men — that  is  to  say,  that  each 
trade  or  section  of  an  industry  should  form  a  Council  representative 
of  the  employers' organisation  or  organisations  and  of  the  Trade 
Union  or  Trade  Unions  concerned  with  such  particular  trade  or 
section  of  an  industry.  This  Council  should  have  the  sole  power 
of  dealing  with  agreements  of  all  kinds  and  any  other  matters 
appropriate  to  the  particular  trade  or  section  of  industry. 

Some  difficulty  arises  in  this  connection  owing  to  the  existence 
of  Unions  in  certain  cases  overlapping  various  different  sections  of 
trade.  This,  however,  is  a  matter  of  detail  which  could  no  doubt 
Ix'  easily  overcome. 

."i.  In  the  opinion  of  the  Federation,  devolution  of  constructive 
work  to  District  or  Works  Committees  would  be  very  dangerous. 
It  should  only  be  permitted  to  develop  in  the  light  of  experience. 

»i.  It  is  suggested  that  the  main  value  of  District  Councils  would 
be  to  constitute  a  court  of  arbitration  in  the  ease  of  any  difference 
between  employers  and  employed  in  the  trade  in  the  district, 
having  regard  to  the  general  and  any  peculiar  conditions  obtaining 
in  that  district. 

7.  In    the   opinion    of    the    Federation    the  Works   Comniitteps 
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should  be  enlirel.y  voluutary  iii  the  case  ul  eiich  iudividual  firm, 
and  not  in  any  way  officially  constituted.  They  should  consist 
entirely  of  representatives  of  the  employe'.^,  and  they  should,  it 
possible,  be  elected  by  secret  ballot.  Where  instituted  tlieir  duties 
should  be  confined  to  reportini;  to,  or  receiviiif;'  from,  the  manaj^e- 
ment  complaints  rosfarding'  breaches  of  any  asreomenta  which  may 
have  been  made  between  employer.^  and  employeil. 

8.  It  appears  to  the  Federation  that  the  ^reneral  principle  under- 
lyinj;  these  sujrgrcsted  Councils  should  be  the  centralisation  of  policy 
and  the  decentralisation  of  administration. 

SI.  The  Federation  sujifjest.'!  tluvt  while  tlie  proposed  Trade,  or  as 
they  are  dcsifirnated  in  the  Report  National.  Councils,  may  be  well 
suited  for  discussvntr  questions  i>eculiar  to  the  trade,  and  nuiy  pro- 
vide a  suitable  Court  of  First  Instance  for  the  settlement  of 
disputes,  it  would  bo  highly  desirable  that  superior  bodies  should 
exist,  consistinfT  (,1)  of  representatives  of  employers  and  employed 
in  each  group  of  trades  forming  an  industry,  which  might  possibly 
be  styled  "  Councils  of  Industry."  and  (2)  of  representatives  of  the 
employers  and  employed  in  all  industries,  which  might  possibly  be 
styled  "The  National  Industrial  Council." 

The  Councils  of  Industry  and  the  National  Industrial  Council 
would  i)rovide  suitable  Courts  of  Appeal  from  the  Trade  Councils 
in  cases  of  differences  between  employers  and  employed  in  any 
trade  which  cannot  be  settled  by  the  Trade  Council.  It  is  not 
necessary  to  suggest  exact  details  of  procedure,  nor  is  it  intended  to 
interfere  in  any  way  with  existing  Conciliation  Boards  or  other 
arrangements  for  settling  disputes,  but  rather  to  build  up  similar 
organisations  in  industries  where  they  do  not  at  present  exist,  and 
only  to  supplement  existing  organisations. 

The  Federation  is  of  opinion  that  provision  of  methods  for  pre- 
venting or  settling  differences  is  almost  as  important  as  provision 
of  facilities  for  co-operative  action,  and  the  Federation  is  of  opinion 
that  if  no  strike  or  lock-out  could  take  pUaoe  until  the  question  h.ad 
been  submitted  to  final  arbitration  by  a  truly  National  Council  of 
employers  and  employed,  there  would  be  good  graunds  for  hoping 
that  the  time  for  reflection  afforded,  and  the  pressure  of  popular 
opinion,  would  ensure  the  loyal  adoption  of  the  award. 

10.  With  regard  to  the  consideration  of  general  ([uestions,  amongst 
which  many  of  the  most  important  are  mentioned  in  paragraph  lH 
of  the  Report,  the  Federation  are  of  opinion  that  these  should  be 
dealt  with  primarily  by  the  National  Industrial  Council,  which 
should  delegate  to  the  Councils  of  Industry,  and  possibly  to  the 
Trade  Councils,  the  consideration  of  matters  of  peculiar  trade 
interest  in  such  cases  as  the  National  Industrial  Council  may  think 
desirable.  The  final  decision  in  all  matters  of  general  policy  should 
be  taken  by  the  National  Industrial  Council  after  providing  reason- 
able opportunities  of  criticism  on  the  part  of  the  Councils  of 
Industry  and  Trade  Councils.  Nothing  in  this  suggestion,  how- 
ever, is  intended  to  prevent  the  Trade  Councils  or  Councils  of 
Industry  from  initiating  the  consideration  of  any  matter  of  general 
interest. 

System  of  Industrial  Councils  Recommended  by  the 
Federation  of  British  Industries. 

yntiomil  InduHtrial  Connfil. —  Cnmposition. — Representatives  of 
employers  and  workpeople  from  all  industries. 

Duties. — Final  Court  of  Appeal  in  disputes.  Primary  body  for 
consideration  of  questions  in  Clause  16  of  Whitley  Report,  with 
powers  to  allocate  specific  questions  to  other  Councils.  Should 
take  Jinal  decision  in  all  matters  of  general  policy  after  giving 
ample  opportunity  for  discussion  and  criticism  by  Coimcils  of 
Industry  and  Trade  Councils. 

Cotincilsof  Indiistrij. —  Composition. — Representatives  of  employers 
and  employed  in  each  group  of  trades  forrainjf  an  industry  (such  as 
the  textile  trades.  &c.). 

Duties. — To  act  as  a  Court  of  Appeal  from  the  Trade  Councils  in 
disputes.  To  deal  with  all  special  matters  -which  may  be  allocated 
to  them  by  the  National  Industrial  Council,  to  initiate  consideration 
of  matters  of  general  interest  to  the  particular  industry  with  which 
they  are  concerned,  and  to  forward  such  matters  to  the  National 
Industrial  Council  if  of  general  interest,  and  to  consider,  and,  if 
necessary,  forward  to  the  National  Industrial  Council  any  such 
matter  initiated  by  a  Trade  Council. 

Trade  Councih. —  Composition. — Representatives  of  the  Employers' 
Organisation  or  Organisations,  and  of  the  Trade  Union,  or  Trade 
IT nions,  concerned  with  a  particular  trade  or  section  of  an  industry. 

Diitie.^. — First  Couit  of  Appeal  in  case  of  disputes.  Sole  power 
of  dealing  with  agreements  and  all  other  matters  pertaining  to  the 
particular  trade  or  section,  and  with  any  special  matters  delegated 
to  them  by  the  Council  of  Industry  or  by  the  National  Industrial 
CouncU. 

Works  Committees. —  Coiiipositioii. — An  elected  body  of  workpeople 
in  each  works,  to  be  set  up  only  by  the  joint  consent  of  the  indi- 
vidual employers  and  employed  concerned,  their  institution  to  be 
entirely  voluntary. 

Duties. — Reporting  to.  or  receiving  from,  the  management  com- 
plaints regarding  any  breaches  of  agreements  which  may  have 
been  made  between  employers  and  workpeople. 


TRADK     STATISTICS     OF     SPAIN. 


Electrical    Trades    Union. — An   organising  meeting  of 

power  and  sub-station  engineers  was  to  be  held  by  the  London 
District  Committee  on  Wednesday  last.  All  central  station  and 
sub-station  men  were  invited  to  attend  and  to  hear  what  was  being 
done  for  the  station  men.  "  Join  us,  and  so  haaten  the  day  when 
your  Trade  Union  shall  control  the  electrical  induetrj.  Over  000 
station  men  already  in  our  ranks  in  London  branches." 


The  fifuies  giveu  below  show  the  importa  of  electrical  aud 
similar  goods  into  Spain' during  the  year  1915,  accordiny  to 
the  official  statistics  recently  issued.  The  ligurea  for  1914  arf 
given  for  purposes  of  comparison,  and  notes  of  increases  and 
decreases   (which  are  vejty  considerable)  liave  been  added  : — 


19M. 

1915. 

Inc 

.  or  dec. 

.'Ire  lampa. — 

Pesetas. 

Pesetas. 

Pesetas. 

From  Germany 

60,000 

9,000 

— 

57,000 

,,      France 

10,0<JO 

•2,000 

— 

8,000 

,,      Great  Britain 

'29,000 

2,000 

— 

27,000 

,,      Other  countries 

10,000 

1,000' 

9,000 

Total 

...       115,000 

14,000 

101,000 

_  • 

United  States. 

Carbons  for  arc  lamps. 

— 

From  Germany 

63,000 

21,000 

- 

42,000 

,,      France 

13,000 

1,000 

— 

12,000 

,,      Great  Britain 

15,000 

9,000 

— 

6,000 

,,      Other  countries 

'2,000 

2,000 

_ 

— 

Total 

93,000 

33,000 

60,000 

Incandescent  electric  li 

mps,  niintntcd.— 

From  Germany 

...    '2,105,000 

1,624,000 

- 

481,000 

France             ... 

48,000 

37,000 

— 

11,000 

Great  Britain 

47,000 

33,000 

— 

14,000 

,,      Austria 

'215,000 

— 

- 

215,000 

,,      United  States 

— 

179,000 

+ 

179,000 

,,      Italy 

— 

122,000 

+ 

122,000 

Switzerland    ... 

— 

'246,000 

+ 

'246,000 

(^ther  countries 

742,000 

179,000 



563,000 

Total        ... 

...    3,167,000 

2,420,000 

737,000 

7)j/H(i»ios,  electric  motors,  induction  coi 

s,  resistances 

transformers,  dx., 

vp  to  100  kg.  weight. — 

From  Germany 

...    1,946,000 

— 

- 

1,946,000 

,.      Prance 

4'27,0O0 

'297,000 

— 

130,000 

,      Great  Britain 

30'2,000 

196,000 

— 

106,000 

,      Holland 

5,000 

88,000 

+ 

83,000 

,      Italy 

...       160,000 

'234,000 

+ 

74,000 

Norway 

— 

'20,000 

-f 

20,000 

Sweden 

";   110,000 

61,000 

- 

49,000 

Switzerland    ... 

46,000 

136,000 

+ 

90,000 

Other  countries 

47-2,000 

815,000 

-1- 

343,000 

Total 

...    3,468,000 

1,847,000 

1,621,000 

Ditto,  weighing  from  101  to  400  lig.— 

From  Germany 

860,001 

-266,000 

- 

594,000 

,.      United   States 

'265,000 

27,000 

— 

'238,000 

,      France 

148,000 

96,000 

— 

52,000 

,      Great  Britain 

...       -249,000 

163,000 

— 

86,000 

,      Italy 

24,000 

71,000 

+ 

47,000 

,      Norway 

— 

52,000 

+ 

52,000 

,    'Sweden 

...       '244,000 

94,000 

— 

150,000 

,      Switzerland    ... 

85,000 

156,000 

+ 

71,000 

, 

Other  countries 

37,000 
...    1,912,000 

12,000 

: 

25,000 

Total 

937,000 

1.075,000 

Ditto,  weighing  from  401  to  2,500  Ug.— 

From  Germany 

...    1,597,000 

251,000 

- 

1,346,000 

,,      France 

...       333,000 

159,000 

— 

1,74,000 

Great  Britain 

...       399,000 

277,000 

— 

122,000 

,,      Switzerland    ... 

82,000 

169,000 

+ 

87,000 

„      United  States 

...       532,000 

46,000 

- 

486,000 

Other  countries 

...       412,000 

174,000* 

238,000 

Total 

...    3,355,000 

1,076,000 

2,279,000 

» 

Sweden,  109,000 

Ditto,  weighing  from 

2,501  to  5,000  kg 

.— 

Prom  Germany 

...       387,000 

234,000 

- 

153,000 

„      Switzerland    ... 

89,000 

139,000 

+ 

50,000 

„      Great  Britain 

63,000 

24,000 

— 

39,000 

,.      United   States 

694,000 

98,000 

— 

596,000 

,      Other  countries 

...       336,000 

65,000* 

— 

271,000 

Total        1,569,000       560,000 

•Prance,  24,000;  Sweden,  28,000. 


Ditto,  weighing  more  than  5,000  kg. — 

Prom  Germany         2,564,000 

„  Prance             489,000 

„  Great   Britain           ...  571,000 

„  Switzerland    189,000 

„  United  States          ...  2,025,000 

,,  Other  countries       ...  66,000 


229,000 
177.000 
178,000 
434,000 
440,000 
346,000* 


+ 


1,009,000 


2,335,000 
312,000 
393,000 
245,000 

1,585,000 
280,000 


Total        5,904,000    1,804,000    -  4,100,000 

•Norway,  178,000;  Sweden,  132,000. 
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1914. 
Pesetas. 

AccninuJiiioTS  (iHif  cJrrtric  batteries. — 

I'Vom  Oeniiauy         47,000 

„      France  (38,000 

„      Great  Britain  ...  17,000 

„      United   States  ...  23,000 


1915.    Inc.  or  dec. 
Pesetas.        Pesetas. 


Other    countries 
Total 


10,000 
24,000 
10,000 
28,000 
37,000         26,000* 


...       192,000        98,000 
•  Sweden,  10,000. 

Cables  and  wires  for  electricity,  with  or  without 
insulatinn  material,  of  1  cm.  dia.  or  -more. — 

From  Germany         893,000  6,0«1 

„  Great  Britain           ...  149,000  45,000 

,,  United  States          ...  137,000  53,000 

„  Otlier  countries        ...  532,000  50,000* 


37,000 

44,000 

7,000 

5,000 

11,000 

94,000 


889,000 

103,000 

84,000 

482,000 


Total 


...    1,713,000 
•France,    46,000. 

Ditto,  less  than  1  cm.  in  dia. — 

From  Germany         207,000 

„      France             33,000 

„      Great  Britain           ...  22,000 

„      United   States          ...  23,000 

,,      Other  countries       ...  8,000 


165,000     -  1,558,000 


8,000 
26,000 
36,000 
54,000 

3,000 


199,000 

7,000 

14,000 

31,000 

5,000 


Total 

Telegraph  and  telephone 
meters  and  parts.- 

From  Germany 
Belgium 
France 
Great  Britain 
Sweden 
United   States 
Italy 
Other  countries 


293,000       127,000     -      166,000 
apparatus,  electric 


1,641,000 

45,000 

174,000 

448,000 

261,000 

11,000 

3,000 

34,000 


563,000 
5,000 
425,000 
304,000 
596,000 
295,000 
6,000 
248,000* 


Total 


2.617,000    2,444,000 
Norway,  15,000. 


1,076,000 
40,000 
251,000 
144,000 
335,000 
284,000 
3,000 
214,000 

173,000 


FAectrodes. — 

From  United   State.'; 



23,000 

+ 

23,000 

l<>ance 

— 

32,000 

+ 

32,000 

,,      Germany 

15,000 

3,000 

— 

12,000 

„      Italy 

13,000 

4,000 

_ 

9.000 

„      Other  countries 

6,000 

1,000 

+ 

5,000 

Total 

34,000 

63,000 

29,000 

Hydraulic  motors. — 

From  Germany 

...       611,000 

194,000 

_ 

417,000 

,,      France 

193,000 

131,000 

— 

62,000 

,,      Great  Britain 

29.000 

32,0(K) 

+ 

3,000 

Switzerland    ... 

...       387, (X)0 

1,241,000 

+ 

854,000 

„      Other  countries 

50,000 

29,000* 

+ 

21,000 

Total 

...    1,270,000 

1,627,000 

357,000 

• 

Sweden,  28,000. 

Steam  and  gas  engines 

{statinnanj)    up 

to 

3,0.000  hg.  weight.- 

- 

From  Gei-many 

29H,000 

3]  ,000 

— 

267,000 

,,      Great  Britain 

490,000 

332,000 

_ 

158,000 

,,      France 

88,0(H3 

20,000 

_ 

68,000 

,,      Belgium 

247,(K)ll 

— 

— 

247,000 

„      Italy 

39.000 

3,000 

_ 

36,fK)0 

,,      Other  countries. 

21,000 

159,000* 

+ 

138,000 

Total 

...    1,]  83,000 

545,000 

638,000 

•Switzerland,  121,000. 

Ditto,  from  10,000  (o  25,000  l<g.  weight 

— 

From  France 

— 

49,000 

+ 

49,000 

,,      Gennany 

39,000 

— 

— 

39.000 

Great  Britain 

112,000 

— 

— 

112,000 

,,      Belgium 

59,(KK) 



_ 

59,000 

,,      Other  countries 

...      •  35,000 
.  .       245,000 

— 

35,000 

Total 

49,000 

196,000 

Ditto,  over  25,000  hg. 

Height. — 

From  Switzerland    ... 

— 

147.000 

+ 

147,000 

Germany 

...       579,000 

— 

— 

579,000 

Beigiimi 

,88,(K«) 

— 

— 

88, Of  10 

Great  Britain 

4iM.(HfO 

56,000 

— 

348,000 

Prance 

ia\.m) 

40,000 

— 

117,000 

Other  countrii  ~ 

— 

1,000 

+ 

1,000 

Cylindrical  steam  boilers.- 

From  Switzerland    ... 
,,      Germany 
,,      Great  Britain 
,,      France 
,,      Belgium 

Total 

Multitubular  boilers. — 

Prom  Great   Bi-itain 
,,      Germany 
,,      Belgium 

,,      France        

,,      Other  countries 


1914. 
Pesetas. 


55,oa) 

151,000 

37,000 

92,000 


1915.    luc.  or  dec. 
Pesetas.        Pesetas. 


25,000    + 

124,000     - 
7,000    - 


335,000       ]  56,000 


25,000 
55,000 
27,000 
30,000 
92,000 

179,000 


1,540,000 

476,000 

196,000 

346,000 

24,000 


1,444,000 
94,000 

251.000 
12,000 


Total        2,582,000    1,801,000 

Note. — 25  Pesetas  =   £1. 


-  96,000 

-  382,000 

-  196,000 

-  96,000 

-  12,000 

-  781,000 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Jleader.t  lire  inrited  to  iuhmit  particulars  of  new  or  imjirored 
derices  and  apparatus,  which  will  he  puhli.siied  if  conxidered  of 
sufficient  interest. 

Temperature  Indicators  for  Electrical  Apparatus. 

The  rating'  of  electrical  machinery  depends  in  most  cases  purely 
upon  the  temperature  of  the  insulated  windinjfs  ;  as  a  rule  the 
efficiency  is  hlg-h  on  "overload"  and  even  if  this  is  not  the  case  the 
fixed  charg'es  per  KW.  are  so  much  reduced  on  overload  that  the 
loss  in  efficiency  will  often  be  comparatively  negligible.  Hence  it  is 
important  to  distinguish  between  the  nominal  overload  which  a 
machine  is  rated  to  carry  and  the  actual  overload  which  it  can 
safely  deal  with  in  actual  practice,  bearing  in  mind  that  the 
duration  of  the  overload  is  an  essential  factor  in  this  question.  Yet 
very  little  has  been  done  hitherto  with  a  view  to  enabling  the 
operating  staff  to  run  machines  at  their  full  practical  output, 
regardless  of  the  figures  on  the  name  plate,  though  really  important 
economies  in  capital  cost  might  be  effected  by  this  means. 

The  Klei.triciil  World  states  that  the  General  Electric  Co.,  of 
Schenectady,  has  developed  temperature  indicators  which,  when 
used  in  conjunction  with  temperature  coils  in  electrical  apparatus, 
afford  a  convenient  means  of  indicating  continuously  at  the  switch- 
board the  temperatures  of  various  portions  of  the  windings  of 
electrical  apparatus  under  various  conditions.  The  indicator  is  a 
direct-current    differential    indicator    with   three    terminals.     Its 
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1,234,000       250,000    -      984,000 


Fig.  1. — CoNKBCTiONs  of  Temperature  Indicators. 

operation  depends  on  the  variation  of  resistance  of  a  copper  resister 
placed  in  a  slot  of  the  machine  stator  in  contact  with  the  insulation 
of  the  winding,  or  in  any  location,  external  or  internal,  where  the 
resister  may  be  protected  from  the  conductors  by  suitable 
insulation.  Four  temperature  coils  are  used  on  machines  rated  at 
."lOO  KVA.  to  3,12.5  KVA.,  two  of  the  coils  being  considered  as  spares. 
.\bovi'  :1.12.")  KV.\.  si.x  coils  are  used,  thrceof  which  are  .-ipares. 

One  of  the  windings  of  the  temperature  indicator  is  in  series 
with  a  coil  of  manganin,  having  a  resistance  equal  to  that  of  the 
temperature  coils  (usually  at  S0°  C).  The  other  winding  is  in  scries 
with  the  temperature  coil  itself.  When  the  temperature  in  the 
copper  cOil  rises,  the  current  in  the  branch  of  the  circuit  including 
the  temperature  coil  decreases,  causing  a  corresponding  deflection 
toward  the  higher  temperature  end  on  the  indicator  scale.  The 
reverse  action  occurs  when  the  temperature  of  the  temperature  coil 
falls.  The  scale  of  tlie  standard  instrument  has  a  range  of  20-120° 
F.  or  0-!)0  C,  mark«l  in  1°  divisions.  The  temperature  coils  are 
ma«le  of  copper  wire  wound  in  a  thin  form  and  pressefl  flat  so  as  to 
be  non-inductive.  Current  is  derived  from  the  supply  circuit.  The 
connections  of  the  apparatus  are  shown  in  fig.  1. 

Cable-pulling  Eye. 

In  iitdling  cable  it  is  considered  good  practice  among  some  cable 
men  to  make  an  attachment  to  the  cable  conductors  a.s  well  as  the 
sheath  in  all  duct  runs  over  HT.i  ft.  ( 1 14  ra.)  in  length.  To  facili- 
t»te  such  a  connection,  one  of  the  foremen  of  the  General  Electric 
Co.'s  cable-pulling  crew,  working  <m  large  cables  at  Cincinnati, 
develojietl  an  attachment  eye  shown  herewith,  lijf.  2. 

This  device  is  made  in  two  styles.  One  of  them  is  a  solid 
forginjf  about  9  in.  (22\s  cm. J  long,  having  an  eye  at  one  end.  The 
shank  is  made  of  1-in.  (2'.")4-cm.)  round  stock,  one  end  l)eing  upset 
or  spread  out  in  the  form  of  a  truncated  cone.     In  this  cone  are 
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three  grooves  which  extend  from  the  base  toward  the  shank  of  the 
device. 

In  usintf  this  device  the  sheath  of  the  cable  to  be  pulled  is  out 
saw-tooth  fa-shion  for  several  inches  back  from  the  cable  end  ;  the 
lead  is  tlien  turned  back  and  the  conductors  are  peeled.  After  this 
iiperatiou  the  conductors  are  laid  in  the  grooves  in  the  eone-shaped 
end  of  the  pullin^r  device,  and  the  strands  are  sewed  around  the 


CoKdt/cfpr  Sroores:, 


Truncaftd  Cone 

Conductor  Sirands 


Qase 


Via.   L' 


shank  of  the  tool.  The  saw-loothed  lead-sheath  ends  are  then  bent 
down  closely  around  the  conductors  and  solder  is  sweated  into  the 
joint,  makiiif.'  a  smooth  wiped  joint.  With  these  joints  properly 
made  it  has  lieen  possible  to  break  ropes  designed  to  stand  a  li'8-ton 
load  without  partinpr  the  joint  between  the  cable  and  the  eye.  The 
■second  style  of  attachment  eye  is  like  the  first,  except  that  a  swivel 
is  used  in  the  shank. — Electrical  WurUl. 

Armature-winding   Alachine. 

This  machine  has  been  invented  with  the  idea  of  expediting  the 
output,  thereby  cheapening  cost,  and  to  oliviate  the  use  of  skilled 
labour,  male  or  female.  This  applies  especially  to  places  where 
labour  is  of  so  migratory  a  character  that  it  i.s  always  a  problem 
to  those  who  have  to  get  this  work  done.  The  machine  here 
illustrated  is  the  experimental  one.  and  will  wind  armatures  up  to 
?>  in.    in    diameter,    but  the  machine  as  intended   for  commercial 

fiurposes  will  wind  up  to  .i  in.,  after  which  it  is  usual  to  wind  with 
ormed  coils.  The  inventor,  Mr.  L.  E.  Wood,  A.M.I.E.E.,  states 
that  the  machine  follows  the  hand  method  as  nearly  as  it  is 
possible  to  do  so,  fills  the  slots  and  piles  up  the  ends  in  less  space 
and  more  neatly  than  is  possible  by  hand,  and  will  wind  3  to  1 
with  the  best  female  winder  he  has  yet  seen — that  is  with  the 
experimental  machine  ;  better  results  are  claimed  for  the  commer- 
cial machine.  No  previous  experience,  skill,  or  training  is  neces- 
sary ;  any  boy  or  girl  can  operate  a  number  of  machines  according 
to  the  size  of  the  armature  and  number  of  turns  per  coil.  All  that 
is  necessary  on  the  part  of  the  operator  is  to  put|  in  the  loop  and 


adjustments    being    made    by    turuinf     hand-wheela    while    the 
machine  is  running. 

The  armature  runs  at  the  same  speed  and  in  the  same  direction 
as.  a  dummy  shaft.  This  shaft  carries  two  weights,  which  may  be. 
shifted  toward  or  from  each  other.  The  armature  and  the  dummy 
shaft  are  supported  together  on  a  lied  which  is  hinged  at  one  enil 
and  free  to  vibrate  v(!rtieally  at  the  other  end  under  the  intluence 
of  any  unbalanced  couple  in  the  armature  or  in  the  weights. 
When  the  weights  are  brought  close  together  they  exert  no  eou])Ie, 
but  any  running  uidjalanec  in  the  armature  will  cause  the  l)ed  to 
vibrate.  The  weights  are  then  moved  to  such  positions  that  the 
couple  they  exert  is  opposite  and  equal  to  that  exftrted  l)y  the 
armature  ;  the  vibration  then  stops.  Since  the  weights  and  their 
radius  from  the  centre  of  the  shaft  are  predetermined,  it  only 
remains  to  measure  their  distance  apart  to  calculate  the  couple 
they  exert.  With  this  known,  it  is  easy  to  calculate  what  weights 
should  be  added  to  or  subtracted  from  points  of  known  rsulius  at 
known  distances  apai-t  in  the  armature  to  produce  a  similar  couple 
in  the  ojiposite  direction.  In  order  that  the  plane  of  unbidance 
may  be  determined,  the  dummy  shaft  is  arranged  so  that  it  may  be* 
rotated  with  respect  to  the  armature.  The  weights  may  be  shifted 
on  their  shaft  without  stopping  tlie  machine. 

To  apply  the  readings  of  the  machine  to  the  object  teste<i,  a  set 
of  charts  is  used  from  which  the  readings  in  ounce-inches  are 
converted  directly  into  diameter  and  depth  of  holes  to  be  di-illed  at 
the  specified  radii  and  specified  distances  apart.  This  is  usually 
more  convenient  than  adding  weights. 

The  makers,  the  Carlson-Wknstro.m  Co.,  of  Philadelphia,  state 
that  the  machine  will  easily  handle  100  armatures  in  an  eight- 
hour  day. — Klectricitl  Wnrlii. 


CORRESPONDENCE. 


Letters  receiced  hy  vx  after  5  P.Ml  OK  TUESDAY  cannot  appear  until 
the  folloicinq  Lceek.  Correxpoadeiit.i  xh otild  fortcu rd  their  communi- 
cations at  the  earlient  poK.tihle  moment.  -Vo  letter  can  be  puhlixhed 
itule.s.s  we  have  the  tcriter'.i  name  and  addres.i  in  our  possexxion. 


Fig.  3. — Armature-winding  Machine. 


revolve  the  armature  to  the  next  slot,  which  is  done  by  a  graduated 
disk,  restart  the  machine,  pass  on  to  another,  and  repeat  the 
process  ;  an  electrical  device  stops  the  machine  when  the  pre- 
determined number  of  turns  is  reached.  The  machine  has  been 
developed  so  as  to  be  entirely  automatic,  if  required — that  is,  to 
form  the  loop  and  move  the  armature  to  the  next  slot. 

The  power  required  to  run  one  machine  is  approximately  J  H.P.  ; 
where  a  number  of  machines  were  used  they  would  be  grouped  on 
shafting,  driven  by  a  suitable  motor. 

It  is  proposed  to  make  the  machine  in  two  sizes — one  for  the 
smallest  armatures  up  to,  say,  2i  in.,  the  other  from  2\  in.  to  h  in. 
The  machine  is  in  process  of  Ijeing  patented  in  the  U.S.A.  and 
other  countries,  and  the  inventor  would  be  pleased  to  hear  from 
any  one  interested  with  a  view  to  its  being  exploited  in  the  United 
Kingdom.     His  address  is  P.O.  Box  127,  Valleyfield,  P.Q.,  Canada. 

Dynamic   Balancing  Machine. 

True  running  balance  may  be  quickly  secured  in  an  armature, 
motor  crank  shaft,  turbine  rotor,  fan,  or  other  high-speed  rotating 
part  by  the  use  of  a  dynamic  balancing  machine  built  under  the 

Al.; a t. i_    _  -         ■ 


Employment  of  Disabled  Soldiers. 

It  was  with  great  pleasure  that  I  perused  your  valuable  journal 
of  July  27th,  and  on  page  87  you  called  attention  to  the  recent 
advertisement  which  had  the  audacity  to  call  for  invalid  young 
officers,  at  a^salary.  includinglwar  bonus,  of  37s.  per  week,  to  act  as 

switchboard  attendants.  It  goes 
to  prove  that  the  undertaking 
concerned  values  the  "  invalided 
young  officer,"  who  has  had  to 
bear  the  "  burden  and  heat  of 
the  day,''  at  a  low  rate  ;  and  it 
is  also  unfortunate  that  the 
letters  appearing  on  page  12S  of 
your  issue  of  August  10th  have 
apparently  been  inspired  by 
authors  who  have  not  yet  had 
any  experience  of  active  service 
during  the  past  three  years. 

I  would  point  out  to  the 
authors  of  the  letters  that  such 
an  advertisement  as  referred  to 
does  not  materially  help  their 
position,  as  it  obviously  follows 
that  probably  an  advertisement 
might  appear  calling  for  shift 
engineers,  worded  similarly. 

Before  the  war,  the  condition 
of  pay  to  central-station  men 
was  deplorable,  and  it  looks  as 
if  the  advertisement  in  question 
tends  to  make  the  position 
worse.  Therefore,  it  behoves 
those  who  are  at  present  spared 
the  trials  and  hardships  of 
active  service  not  to  kick  against 
the  Editors  of  the  Electrical 
to  protest,  and  protest  strongly,  against  the 
and   the    undertaking    which    inspired   it.     It   is 


Review,    but 
advertisement 

to  be  remembered  that  in  these  days  hundreds  of  commissions 
are  g'iven  from  the  ranks,  irrespective  of  a  man's  station  in 
life :  therefore  I  cannot  understand  the  attitude  of  the  writers 
of  the  letters.  If  anything  is  to  be  done  to  raise  the  status 
and  increase  the  salaries  of  central-station  men  as  a  whole. 
it  must  be  by  a  concerted  action,  and  not  as  a  divided 
party.  It  would  therefore  appear  that  the  steps  taken  by  the 
Institution  of  Electrical  Engineers,  with  their  new  scheme,  are 
absolutely  on  the  right  lines  :  and  I  do  most  sincerely  hope  that 
the  Institution  of  Mechanical  Engineers  and  other  kindred  institu- 
tions will  do  likewise  in  organising  some  scheme  to  provide  employ- 
m'ent  for  those  unfortunate  invalided  men  who,  in  the  prime  of 
their  vigour  and  manhood,  have  given  their  best  to  keep  the 
invader  at  bay.  The  people  at  home,  however  much  good  work 
they  may  be  doing,  have  no  conception  of  a  modern  battle  and  the 
terrible  conditions  under  which  the  men  out  here  have  to  exist. 

As  one  who  has  been  on  active  service  for  over  two  years  in 
France,  an  adverti-sement  like  the  one  quoted  above  caused  me  to 
fonder  who  was  the  author  and  what  the  central-station   men 
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It  is  to  be  hoped  that  after  the  above  trespass  ou  spaoe  in  your 
Taluable  journal,  the  authors  of  the  various  letters  will  take  a 
diffei-ent  view  of  the  situation. 

A.M.I.Mech.E.,  A.M.I.E.t. 


B.E.F.,  France. 


The  Psychology  of  Shift  Work. 

In  reference  to  my  letter  in  your  issue  of  August  I  7th,  it  should 
read  ;  "  Secretary,  Bi  nil  inn  ham  Station  Enginren'  JJnnw/i,  Elec- 
trical Trades  Union."  _.         ,,    „ 

Thos.  N.  Morris. 


WAR  ITEMS. 


Trading  with  the  tnemy.— In  Uic  "  London  Gazette  "  of 
.\ugust  iith  IS  given  an  amended  nsD  ol  iJersons  and  niuis  in 
neuiial  and  aided  couuines  with  wUoni  Uading  is  i>ioUibited. 

tmpiaynient  of  Women.— Returns  made  by  employers  to 
the  iDoaia  ut  irude  show  that  since  July,  lyi-l,  tbe  number 
ui  women  employed  mainly  in  industries  and  commerce  and 
Uoverumenl  estduiisliments  has  increased  by  one  and  a  quar- 
ter miiuous,  and  auout  the  same  number  of  men  have  ueeu 
directly  replaced  by  vt'umeu.  Ketvveeu  January  and  April, 
IbiY,  there  was  an  increase  of  o4,0UU  women  in  industrial 
occupations. 

Bribery  in  War  Time.— The  valuable  "  News-sheet  "  of 
the  aiiuery  and  becret  Commissions  rrevention  l^eague,  Inc., 
states  that  in  the  three  war  years  ended  August  4th  there 
have  been  directly  connected  with  the  war  -J,-^  convictions  on 
indictment  under  the  JbTeveutiou  ot  Uorruption  Act,  and  'Al 
summary  convictions.  During  the  same  period  there  were 
•JH  convictions,  eight  on  indictment,  purely  civil.  Together 
there  were  yu  cases,  includmg  hve  ununished  and  75  convic- 
tions, 5(i  of  which  belong  to  the  present  year,  irrespective  of 
convictions  for  bribery  under  other  Acts  and  the  common  law. 

A  Dublin  Wiring  Contract. — The  contract  for  the  electric 
lightmg  ot  Coleraine  House,  Uubhu— a  tiovernmeut  Depart- 
ment— nas  been  the  subject  of  some  comment,  it  is  now 
othciaUy  annoimced  that  hve  contractors  were  invited  by  the 
tloard  of  Works  to  tender  for  the  work;  that  three  responded, 
but  that  the  tenders  were  in  excess  of  the  Board's  estimate; 
and  that,  as  no  substantial  modihcations  could  be  obtamed, 
and  as  the  work  was  urgent,  it  was  decided  to  ask  the  General 
i'ost  Othce  lelegraph  Department,  Dubhn,  to  undertake  the 
work,  in  the  opmion  ot  the  Government,  no  further  action 
is  required,  though,  needless  to  add,  local  opinion,  differs. 

Munitions  Levy. — With  the  passing*  of  the  Finance  Act 
the  duty  of  assessmg  mumtions  levy  up  to  December  bist, 
iyiO,  wnen  the  levy  ceases,  passes  to  the  Board  of  Inland 
Kevenue,  and  the  staff  engaged  on  this  work  is  transferred 
to  that  department.  In  dealing  with  the  question  ot  the 
values  of  plant,  buildings,  and  machinery  erected  or  installed 
m  controlled  estabhshments  for  munitions  work,  the  Board 
of  inland  Kevenue  has  made  arrangements  to  retain  the 
honorary  services  of  the  Valuation  Advisory  Committee  of 
emment  experts,  formed  by  the  late  Mr.  Howard  Chatfeild 
(;larke,  and  consisting  of  Mr.  Basil  Mott,  Captain  H.  Kiall 
Sankey,  C.B.,  R.E.,  Dieut.-Uol.  C.  L.  Morgan,  Mr.  Leslie  K. 
\igers,  Mr.  H.  M.  Jones,  and  Mr.  J.  George  Head,  who 
have  for  the  past  18  months  been  almost  daily  occupied  in 
visiting  controlled  establishments  in  various  munitions  areas 
and  advising  the  Ministry  of  Munitions  on  the  extsnsions 
therein. — FinaHcial  Times. 

A  Munitions  Council.— The  Minister  of  Munitions  has 
formed  a  body ( to  be  known  as  the  Munitions  Council,  in- 
cluding the  Minister  as  President,  two  Tarliamentary  Secre- 
taries as  Vice-Presidents,  and  10  members,  each  representing 
a  group  f)f  departments  of  the  Ministry,  together  with  a 
.secretary.  The  staff  of  the  Ministry  at  headquarters  has  in- 
creased froni^,<XX)  a  year  ago  to  ia,.5()0  at  present;  the  De- 
partment employs  in  all  about  •2,(XHJ,IXK.)  persons,  and  is  res- 
ponsible for  the  expenditure  of  over  tiOO  millions  sterling  per 
annum.  The  po-ssibilities  of  further  expansion  to  nn-et  the 
needs  of  the  situation  are  approaching  exhaustion,  and  it  is 
necessary  to  seek  the  means  of  increasing  production  by  im- 
proving the  efficiency  of  the  organisation.  The  new  Council 
will  be  the  intermediary  between  the  Minister  and  the  com- 
ponent departments,  which  number  over  50;  it  will  aid  and 
advise  the  Minister,  and  will  till  a  role  sirailar  to  that  of  the 
Board  of  Admiralty  or  the  War  Council,  relieving  the  Minister 
of  much  administrative  work,  and  dealing  with  important 
questions  affecting  more  than  one  firoup  of  departments.  Ti\e 
scheme  was  brought  into  effect  on  Monday  last,  the  following 
being  the  members  of  the  Council  and  the  groups  of  depart- 
ments under  them  : — Finance  :  Sir  H.  Hambling.  Design  : 
Major-General  the  Hon.  F.  R.  Bingham.  Steel  and  Iron  :  Mr. 
.Tohn  Hunter.  MateriaJs,  Ac.  :  Sir  E.  Moir.  Explosives  :  Sir 
K.  Price.  Projectiles.  &c:  Sir  .T.  Stevon.son.  Guns:  Sir  G. 
West.  Engines:  Sir  .\.  Duckham.  .MHrs  :  Sir  F.  Black  {pro 
tern.,  Sir  C.  Ellis).     Labour  :   Sir  S.  Kent. 


China  and  the  German-Asiatic  Bank. — ."Vs  a  result  of 
China's  entrance  into  the  w-ar,  the  German  concessions  at 
Tientsin  and  Hankow  revert  to  China,  the  large  financial 
obligations  to  Germany  are  cancelled,  and  her  extra-territorial 
privileges  are  abolished.  All  the  ofhces  of  the  Deutsch-Asia- 
tische  Bank  have  been  sealed  up,  and  foreign  bankers,  in 
conjUQction  with  a  Chinese  official,  have  been  in.structed  tu 
liquidate  its  affairs. 

German  Methods  in  South  Africa. — The  August  issue  of 
"Production,"  the  monthly  report  of  the  British  Empire  Pro- 
ducers' Organisation,  contains  an  abstract  of  an  address  iu 
which  Mr.  E.  Saunders,  of  the  S.A.  Federated  Chamber  (if 
Industries,  explained  the  German  "  Circle  System  "  which 
enabled  the  German  engineering  firm  of  Koppels  to  secure 
a  grip  of  the  mining  and  engineering  trade  of  the  Transvaal, 
and  to  continue  trading  freely  even  after  the  outbreak  of 
war.  Large  groups  of  mines  were  worked  on  the  "circle" 
system,  almost  all  the  orders  for  machinery  going*  to  Ger- 
many, and  large  portions  of  the  surplus  funds  being  invested 
in  German,  Hungarian,  and  Turkish  securities  before  the  war. 

War  Poetry. — We  have  received  a  copy  of  "  Stand 
Down."  a  small  book  of  poems  written  by  Mr.  Donald  H. 
Lea,  of  the  New  Zealand  Expeditionary  Force ;  the  author  i.s 
the  younger  son  of  the  late  Mr.  Henry  Lea,  the  well-known 
consulting  engineer,  and  we  regret  to  add  that  owing  to  th<' 
ill-effects  of  being  gassed  in  France,  where  he  was  serving 
in  a  Machine-Gun  Section,  he  had  to  be  invalided  out  of  the 
N.Z.  Force.  In  a  brief  "Foreword,"  Sir  Thos.  Mackenzie 
expresses  the  pleasure  that  the  poems  have  given  him,  and 
we  can  cordially  endorse  the  judgment  of  the  High  Commis- 
sioner for  New  Zealand.  The  poems  all  relate  to  incidents  or 
aspects  of  the  great  war;  a  few  are  humorous,  but  most  arr 
pathetic,  and  some  sublime.  We  defy  any  lover  of  childrei 
to  read  "  First  Aid  "  unmoved.  The  author  is  to  be  con- 
gratulated on  his  excellent  work,  and  we  trust  that  it  will 
he  continued. 

Trade  Cards  and  Exemptions. — At  SouthwarU,  Coun, 
Weaver  drew  attention  to  the  decision  of  Mr.  P.  Mead,  the 
magistrate  at  the  South-West  London  PoUce  Court,  in  deal- 
ing with  a  charge  against  an  engineer  of  being  a  deserter,  but 
who  held  a  card  under  the  protected  trades  schedule.  Mr. 
Mead  held  that  the  card  was  ultra  vires,  as  it  was  issued  by 
a  munitions  area  recruiting  officer,  to  whom  powers  under 
the  Military  Service  Acts  could  not  legally  be  delegated.  He 
maintained  that  the  card  was  not  an  exemption,  and  was 
null  and  void,  although  the  Military  had  given  a  promise  to 
the  holders  of  these  cards  that  they  should  not  be  called  up 
for  military  service.  Conn.  Weaver  pointed  out  that  it  placed 
the  men  who  held  these  trade  cards  in  a  very  serious  position, 
for  by  Mr.  Mead's  decision  they  held  no  legal  exemption,  and 
were  liable  to  be  called  up  for  military  service.  If  they  did 
not  join  up  they  might  be  arrested  and  charged  as  being 
deserters.  .  The  Military  Eepresentative  replied  that  Mr. 
Mead,  VN'ho  was  the  chairiLan  of  the  Lewisham  Tribunal, 
had  always  held  that  these  cards  were  not  exemptions  under 
the  Military  Service  Acts.  In  the  case  before  the  magistrate 
an  error  had  been  made  by  the  military  authorities,  for  when 
the  man  was  arrested  they  were  not  aware  that  he  held  a 
card ;  but  when  they  found  that  he  did  hold  one,  they  did 
rightly  in  at  once  offering  to  withdraw  the  charge.  Mr.  Mead 
would  not  consent,  and,  ignoring  the  honourable  undertaking 
the  military  authorities  had  given  the  holders  of  the  cards, 
.said,  in  effect:  "I  want  to  call  pubHc  attention  to  the  fact 
that  these  cards  arc  not  exemptions  under  the  Acts."  Every- 
body knew  that;  but  the  reason  why  this  Tribunal,  and 
niaiiy  other  Tribunals  as  well,  withdrew  their  exemptions  to 
holders  of  these  cards  was  that  it  was  undesirable  for  men  - 
to  hold  two  exemption  cards,  one  from  a  Tribunal  and  the 
other  under  the  Protected  Trades  Schedule,  for  one  might 
get  lost,  and  be  found  and  kept  by  another  man  not  entitled 
to  it.  He  thought  the  Tribunal  had  adopted  the  best  course 
in  withdrawing  their  exemptions  to  the  holders  of  the  cards, 
but  granting  them  the  right  to  apply  to  the  Tribunal  again 
for  exemption  .should  the  oai'ds  be  withdrawn.  The  Tribunal 
decided   to  continue  to  adopt  this  course. 

Exemption  .Applications. — .\  sinjjular  applicalion  came 
before  the  Manchester  .\p[«'nls  Tribunal,  when  a  man  named 
Macintosh,  aged  37.  carrying  on  a  dairyman's  business  in 
the  day-time  and  acting  as  electric  crane-driver  and  attondant- 
in-charge  of  a  pi-ivate  electric  light  and  power  works  in  Sal- 
ford  at  night  time,  appealed  for  exemption.  Ml".  E'.  0.  Pear- 
son, solicitor,  who  represented  the  man,  said  it  was  not 
claimed  that  he  was  a  skilled  electrician,  but  owing  to  the 
dearth  of  labour  the  firm  had  been  obliged  to  put  up  with  Ills 
services.  If  he  were  taken,  however,  they  would  have  to  re- 
place him  by  a  skilled  electrician,  as  he  was  in  posses.'iion 
of  a  red  protected  trade  card  from  his  Inst  employment.  His 
present  wages  were  43s.  fid.,  .for  nSi  hours  a  week.  The 
appeal  was  dismis.sed,  and  the  man  was  told  he  would  have 
to  relv  on  his  trade  protection  card. 

On  the  recommendation  of  the  .4dvi.sory  Committee,  Roch- 
dale Tribunal  has  grant^^d  conditional  exemption  to  five  motor- 
men  appealed  for  by  the  Corporation  Tramways  C/ommittee; 
and  >mtil  D(>cembcr  .31st  to  .T.  B.  Chadwick  (41,  B2),  coach- 
builder,  also  api^ealed  for  by  the  Tramway  Committee.  Other* 
appeals  by  the  department  were  for  .T.  Crossley  f.3f).  Class  A), 
electric  wirenian,  and  for  four  motormen.  three  in  Cl.ass  A. 
and  the  other  in  B  1.    Mr.  Webster  stated  that  he  had  lost 
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4ii  diiNois  out  of  titi,  aud  was  still  U  short.  He  was  trymtj 
lo  outaau  substitutes  wbeicver  be  tuuld.  Ciossley  was  yivcL' 
couditional  txemptiou,  auil  the  others  swre  put  ImcK  Id 
November  loth. 

Usw<}slry  iribuual  has  given  exeuiptiou  until  January  Isl 
to  hi.  Jobsou   1^7,  Class  A),  electrical  euyiueer. 

At  Weymouth,  tlie  borough  electrical  ciigiueor  apiu-alcd  lor 
the  reteutiou  ot  \V.  U.  Sargeant  (2(3,  Glass  A),  .stoker  at  the 
refuse  destructor  works,  irle  stated  that  the  Coiuuiiltee  had 
not  appealed  lor  auy  of  the  3'2  lueu  employed  at  thr  uorKs, 
and  'M  had  gone  into  the  Army.  The  Military  Kepre.seiitative 
contended  tuat  the  occupation  was  not  a  certihod  one.  The 
Town  Clerk  said  that  they  had  approached  the  Military,  but 
they  could  not  give  a  .substitute,  in  reply  to  a  question,  Mr. 
Bolaia  said  that  with  war  bonus  the  man's  wages  were 
i"2  'i>.  per  week.  The  appeal  was  refused  as  from  September 
30th. 

The  County  Appeal  Court  has  dismissed  a  Military  appeal 
ajjainst  exemption  until  September  13th  granted  to  an  elec- 
ti-ieal  engineer   (39,  B  2),  in  busii-.ess  at  Hove. 

Chester-le-Street  Tribunal  has  given  couditional  exemption, 
on  his  undertaking  some  additional  work,  to  J.  i'armley 
(40),  electrician  at  the  Kmpire  Picture  Hall. 

At  a  sitting  of  the  East  Kent  Appeal  Court,  on  Augu.st  llith, 
the  Isle  of  Thauct  Traction  &  Lighting  Co.  appealed  against 
the  variation  of  certificates  granted  to  three  drivers,  aged 
respectively  37,  40,  and  39,  whose  conditional  exemption 
had  been  altered  to  exemption  until  September  1st.  It  was 
stated  that  as  a  result  of  an  interview  with  the  War,  OlTice, 
the  latter  had  undertaken  to  find  substitutes  for  the  men,  but 
none  had  arrived.  The  appeal  was  allowed,  and  exemption 
granted  on  each  of  the  men  remaining  in  their  present  certi- 
fied occupations,  unless  suitable  substitutes  are  found  for 
them  in   the  meantime. 

At  Oxford,  the  Tramway  Co.  asked  for  exemption  for  P.  L. 
Chatwin  (34,  general  .service),  fitter,  and  M.  F.  Sadler  (33, 
CI),  unit  adjuster,  and  each  was  temporarily  exempted  for 
three  months.  ■ 

At  Wigan,  an  electrician  who  appealed  claimed  that  he 
was  indispensable  to  a  firm  of  m-unitiou  workers  and  Gov- 
ernment contractors,  and  that  he  came  within  the  hst  of 
certified  occupations,  and  he  was  exempted  until  November 
1st. 

An  appeal  was  made  to  the  Herts.  County  Ti-ibunal  by  Mr. 
M.  J.  Connari  (37),  electrical  engineer,  of  Watford;  appeal 
dismissed. 

At  Maidstone,  three  months'  extended  exemption  has  been 
granted  to  C.  Butler  (.53,  passed  for  general  service),  coal 
carman  at  the  Corporation  electricity  works ;  and  six  months 
to  J.  E.  Watkin  (25.  B-2),  electrician  at  the  Palace  Theatre. 

The  Surrey  Appeal  Court  has  respited  until  called  up  an 
appeal  filed  by  T.  Hill  (37,  B  1).  electrical  engineer,  of  Farn- 
ham,  he  having   been  relegated   to   the  reserve. 

Frome  Tribunal  has  granted  a  month  exemption  to  two 
employes,  single  and  passed  for  general  service,  of  the  elec- 
tricity vs'orks,  pending  an  appeal  to  the  Munition  Area  Re- 
cruiting  Officer  for   temporary  exemptions. 

The  West  Lancashire  Rural  Tribunal  has  refused  an  appli- 
cation for  exemption  for  an  electrical  engineer  and  tractor 
driver  by  Major  Fermor-Hesketh,  of  Rnfford  Hall.  It  was 
.Tdmitted  that  four  tenant  farmers  on  the  estate  had  received 
notice  to  quit. 


BUSINESS  NOTES. 


Ferranti    Transformers.  —  Messrs.    Feeraxti.    Ltd.. 

have  recently  secured  the  following  orders  :— 

Rotherham  Coi-poration-— Four  single-phase  transformers,  2,085  K.v..\.  eacli. 

Manchester  Corporation.— .Annual  contract   for  trausfonners,  250,  500  and 
l,OOU-K.v..\.  sizes.  - 

Salford  Corporation.— One  three-phase  2o0-k.v.a.  transformer. 

Circulars  and  Catalogues.— Tradesmen's  catalogues  and 

price  lists,  and  all  classes  of  advertising  circulars,  with  certain 
exceptions,  may  be  issued  and  dispatched  from  now  up  to  .lanuary 
Hist  UI18.  to  the  extent  of  one-third  of  the  weight  of  paper  used 
for  the  catalogues  and  price  lists  and  advertising  circulars  issued 
by  tradesmen  between  August  1st,  lillB,  and  January  31st.  1917. 
For  the  purpose  of  this  licence  the  expression  ''  advertising 
circulars  ■■  includes  any  advertising  sheet  or  periodical  in  the  form 
of  a  newspaper  or  magazine,  whether  registered  as  a  newspaper  or 
not.  which  is  distributed  gratuitously,  and  of  which  advertising  is 
the  main,  and  not  merely  an  ancillary  purpose  ;  diaries,  almanacs, 
and  calendars  issued  gratuitously,  and  containing  advertising 
"matter  ;  but  does  not  include  circulars  requesting  the  verification 
of  information  for  books  of  reference.  The  expression  ■  paper  "  in- 
cludes cardboard  or  other  similar  material ,  or  any  substitute  for  paper. 

Bankruptcy    Proceedings.  —  C.   B.   Ogilvie,   Whallcv 

Range.  Manchester,  electrical  engineer. — First  and  final  dividend 
of  2s.  2id.  in  the  £.  payable  August  27th,  by  the  Official  Receiver. 

Trade  Announcement.— British  Electrical  Federa- 

Tios. The  temporary  address  of  the  Federation  and  its  constituent 

companies  as  from  the  20th  inst.  is  Manchester  Hotel,  Aldersgate 
Street,  E.G.  1. 

§jj(g_ — Oldham  Corporation  lias  for  sale  two    740-K\v. 
sets.     See  our  advertisement  pages. 


pijg__liurl\-  reports  of  the  lire  which  took  place  at  the 
«-orks  of  the  ludiu-Uubber  Co.,  Silvertown,  on  the  11th  inst., 
appear  to  have  been  greatly  exaggerated.  Comparatively  little 
damage  was  caused,  and  there  was  practically  no  disturbance  to  the 
maunfacturing  o|)crHtions  in  the  building  involved. 

Catalogues  and  Lists.— The  London Telei'iionei New 

Syste.\i)  Co..  Ltd.,  Donington  House,  Norfolk  Street,  W.C.  2.— 
Folder  relating  to  the  '•  New  System  "  intercommunication 
telephone  service. 

Messrs.  .Iohn  Maci-eknan  A:  Co.,  '.lo.  Newgate  Street.  E,C.  1.  - 
Cartl  drawing  attention  to  electrical  insulating  tapes  and  tubular 
sleeving,  cotton,  linen,  and  silk  tapes.  A:c.  Scales  of  centimetres 
and  inclies  are  printed  on  the  edges  of  the  card. 

Mr.  Geouce  Ellison-,  Wellhead  Lane,  I'erry  Barr.  Birmingham. 
-Lists  Nos.  ir.l  and  ;to4.  the  former  describing  the '■  Industrial 
Unit  Type"  switchgear,  which  is  of  the  totally  enclosed  ironclad 
pattern  for  workshops  and  mines,  each  panel  being  a  self-contained 
unit  adapted  for  assembly  with  similar  units  to  form  a  switch- 
board, and  the  latter  relating  to  quick  make-and-break  switches 
operated  by  a  tappet  ou  a  crane,  hoist,  or  similar  machinery,  or  l)y 
hand,  with  positive  mechanism. 

Book  Notices. — British  Wru/i/n/Znu/sc  Miilma  uml 
(ifia-i-utorx  ill  Jmlustrial  .Sf'/'ivVr.— This  brochure  (Instruction 
Book  No.  .■■>,010/1)  deals  with  the  installation,  operation,  care,  and 
repair  of  the  B.W.  motors  and  generators  :  but  it  will  be  of  interest 
and  value  to  erectoi-s  and  users  of  all  such  machines.  It  contains 
concise  and  simple  directions  relating  to  the  subject-matter,  in- 
cluding allied  considerations,  such  as  lubrication,  belts,  starters, 
the  causes  of  sparking.  i:c.,  and  if  carefully  studied  by  attendants 
should  be  largely  instrumental  in  prolonging  the  life  arid  main- 
taining the  efficiency  of  the  machines  concerned.  It  is  issued  by 
the  British  Westinghouse  Electric,  and  Manufacturing  Co.,  Ltd., 
Trafford  Park.  Manchester, 

Messrs.  Fawcett  i;  Co..  of  12.").  Strand,  London.  W.C.  2.  announce 
the  preparation  of  a  history  of  British  commercial  houses  which 
have  been  established  over  100  years,  under  the  title  "  Historic 
Firms  of  Great  Britain  and  Ireland."  They  will  be  greatly  obliged 
if  firms  coming  under  the  scope  of  the  publication  will  commu- 
nicate with  them. 

Liquidation.— Anglo-Colonial  Engineering  Co.,  Ltd. 

— General   meeting   to   be   held    ou    September   2IHh   to    hear   an 
account  of  the  winding-up  from  the  liquidator,  Jlr.  G.  E.  Corfield. 


LIGHTING  AND  POWER  NOTES. 

Australia. — The  newly-incorporated  Borough  of  Saii- 
dringham  (.Vic.)  has  already  decided  to  install  electricity  for 
lighting  and  power  purposes.  At  the  last  meeting  of  the  Council 
the  Mayor  reported  that  he  had  interviewed  the  Melbourne  Electric 
Supply  Co.,  and  suggested  that  it  should  extend  its  mains  or  supply 
the  Council  with  electricity  in  bulk.  The  company  stated  that  it  was 
prepared  to  extend  the  mains  to  the  Black  Rock  railway  terminus, 
where  a  transformer  station  would  have  to  be  erected  to  permit  of 
the  neighbourhood  being  served,  but  at  present  the  company  was 
faced  with  a  shortage  Of  cable,  &c.  With  regard  to  the  extension 
to  Beaumaris,  it  would  not  be  possible  to  undertake  that  work  until 
after  the  war  ;  in  addition,  it  would  be  necessary  to  obtain  per- 
mission to  supply  that  district,  for  which  it  was  about  to  apply.  It 
was  decided  that  the  matter  shoidd  be  deferred  for  further 
consideration. — Teiidrrx. 

The  Melbourne  Harbour  Trust  proposes  installing  mechanical 
coal-handling  plant  capable  of  dealing  with  lOO  tons  of  coal  per 
hour  ;  the  present  rate  per  hour  of  handling  by  man  power  is 
()0  tons.  Tenders  are  to  be  invited  for  both  steam  and  electrically- 
operated  appliances  (those  electrically-operated  being  preferred), 
of  which  not  less  than  two,  or  more  than  four,  are  to  be  employed 
to  obtain  the  total  output. 

Mr.  T.  Murray,  the  engineer  to  the  Victorian  State  Rivers  and 
Water  Supply  Commission,  is  to  furnish  a  report  on  the  proposal  of 
the  Yea  and  Mansfield  Dairy  Co.  to  supply  electric  power  for 
pumping  water  to  the  township  of  Yea. — Tenders. 

Canada. — The  report  of  the  Toronto  hydro-electric  system 
for  the  year  ended  December  3 1st  shows  a  gross  income  of 
?1, 706.177,  and  after  deducting  working  expenses,  a  gross  surplus 
of  8631,042 ;  interest,  depreciation,  and  sinking  fund  charges 
absorbed  §;61.5.6+6.  leaving  a  net  surplus  of  .^18, 39(5.  The  report 
states  that  the  gross  income  is  5'3  per  cent,  in  advance  of  that  for 
1915.  Mr.  H.  H.  Cousens.  the  general  manager,  states  that  the 
total  KW.-hours  sold  in  1916  were  greater  than  in  1915  by  approxi- 
mately 27  per  cent.  ;  the  total  revenue  shows  an  increase  of 
6  per  cent.,  in  spite  of  rate  reductions  ;  the  total  number  of  private 
consumers  is  43,160,  with  a  connected  load  of  70,500  KW. ;  the 
capital  expenditure  amounts  to  $6,902,000  ;  the  sustained  20-minute 
peak  load  on  December  4th.  1916.  was  47,165  H.P.  ;  the  average 
revenue  per  KW.-hour  for  the  whole  system  was  12  cents  in  1916. 
as  compared  with  r44  in  1915:  the  total  number  of  KW.-houi-s 
sold  was  139,0011.000  in  1916,  as  compared  with  109,000,000  in  191."> 
and  83,000,000  in  1914.  Notwithstanding  these  heavy  increases, 
the  total  cost  of  operation  and  maintenance  has  decreased  from 
S550.000  in  1914  to  $54.s.000  in  1915  and  to  .<543.O0O  last  year.  An 
item  of  interest,  as  indicating  the  cxtenf  to  which  the  customers 
of    the    Toronto    hydro-electric    system    are    utilising    electrical 
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appliftnces  of  Various  kinds,  is  that,  excluding'  lamps,  18,500 
articles  were  sold  from  the  hydro-electric  showrooms,  an  increase 
of  more  than  SO  per  cent,  over  the  previous  year.  The  balance- 
sheet  now  shows  total  assets  for  the  Toronto  hydro-electric  system 
of  $8,882,171,  made  up  rouffhly  as  follows : — Fixed  assets, 
.S7.501,18()  ;  stores  in  hand,  i<42.'i,259 ;  accounts  recoverable, 
S241,4{il  ;  capital  funds  in  hands  of  city  treasurer  and  cash  in 
bank,  S710,141.  The  report  states  that  the  necessary  amounts  have 
lieen  set  aside  for  interest,  depreciation,  and  sinking  funds,  in 
accordance  with  the'regular  policyof  the  Commissioners. —  Camiditut 
Electrical  Xew-i. 

Continental.  —  Spain.  —  A   concession   has    lately  been 

(rrauted  for  the  establishment  of  a  plant  to  utilise  the  water  power 
of  the  River  Mijares  near  MontarH'is  (Province  of  Castellon")  in  the 
generation  of  electrical  enerfjy  for  power  purposes. 

Dundee. — The    Electricity    Committee    has    refused    a 

request  for  compensation  by  the  Yorkshire  Hennebique  Co.  in 
respect  of  a  contract  entered  into  in  May,  191.5,  in  regard  to  which 
it  was  contended  that  a  serious  loss  was  incurred  throuffh  the 
increased  cost  of  labour  and  materials. 

Finchley. — Pkoposed    Extension. — At  the   last  meet- 

injj  of  the  U.D.C.  it  was  announced  that  an  increase  of  plant  was 
necessary  to  the  electricity  undertaking;,  at  a  cost  of  -i;  14,000. 
Permission  to  proceed  with  the  proposed  scheme  had  been  refused, 
and  a  new  one  was  being'  prepared. 

Great  Harwood, — Provisional  Oiuieji. — The  B.  of  T. 

has  agreed  to  tlie  request  of  the  U.D.C.  for  an  extension  of 
the  Electric  Lighting  Order,  the  date  now  fixed  being 
August  7th,  1918. 

Halifax. — Wages. — The  Committee  on  Production  has 

m.ade  an  award  of  a  fls.  per  week  advance  on  pre-war  rates  of  pay 
for  the  semi-skilled  employes  of  the  Corporation — to  the  number  of 
about  500.     The  men  demanded  12s.  ;  the  Corporation  offered  8s. 

London.  —  Marylebone.  —  The    annual    statement    of 

accounts  of  the  B.C.'s  electricity  undertaking  for  the  year  ended 
March  31st  last,  shows  a  gross  revenue  from  sales  of  electricity 
amounting  to  .*  185,465,  as  compared  with  £174,753  iu  the  previous 
year,  being  an  increase  of  li'lS  per  cent.  The  average  price 
decreased  by  ■09d.  per  cent,  from  2'74d.  to  2'65d.  per  unit.  The 
total  revenue  amounted  to  £214,170.  while  working,  management 
and  establishment  expenses  accounted  for  £  105,790,  leaving  £  121,444 
to  be  carried  to  net  revenue  account,  wliich,,with  bank  interest, 
totalled  .£121,716.  Interest  charges  and  loan  instalments  absorbed 
£114,753,  and  the  net  profit  on  the  year's  working  was  £6,963. 
During  the  year  the  final  instalment  of  one  of  the  short  period 
loans  was  paid  off,  relieving  this  year's  account  of  .£4.740,  and  the 
ensuing  and  subsequent  years  of  £5,358  per  annum  ;  another  loan 
will,  be  fully  liquidated  during  the  present  year,  which  will  further 
reduce  the  loan  service  charges  by  £850.  The  revenue,  surplus  and 
appropriation  account  at  March,  1916, showed  abalanceof  .£13,917, 
which,  with  this  year's  net  profit  iuJded,  made  a  total  credit  of 
£20.880  ;  of  this  £2,936  has  been  expended  on  new  meters,  mains, 
services.  4;c..  other  improvements  accounted  for  £1.761,  and  after 
providing  for  depi-eciation  of  fittings  on  hire,  there  is  a  surplus 
carried  forward  of  £14.582.  During  the  year  17,647.146  units  were 
sold,  as  compared  with  16,069. 87(^  in  thejjrevious  year,  the  total 
works  cost  per  unit  sold  being  r21()d..  and  the  total  all-in  costs 
2'773d.  ;  the  total  average  price  obtained  was  3'009d.  The  maximuni 
load  was  9,737  KW.,  and  the  load  factor  20'7  per  cent. 

London  Electricity  Supply  Conference. — At  a  conference 

recently  held  between  the  L.C.C.  Special  Committee  on  London 
Electric  .Sujiply  and  representatives  of  the  City  Corporation,  Metro- 
politan Borough  Councils,  and  the  London  Electric  Supply 
Companies,  upon  the  question  of  the  electricity  supply  in  London, 
the  following  resolutions  were  passed  : — I.  That,  in  the  opinion  of 
this  Conference  it  is  desirable  that,  before  formulating  a  scheme 
for  the  electricity  supply  of  London,  the  L.C.C.  should  consult  the 
Metropolitan  Borough  Councils  owning  electric  undertakings,  the 
Metropolitan  Borough  Councils  not  owning  electric  undertakings, 
the  City  Corporation,  and  the  London  Electric  Supply  Companies. 
2.  That,  in  the  opinion  of  the  Conference,  it  is  desirable  that  Metro- 
politan Borough  Councils  owning  electricity  undertakings.  Metro- 
politan Borough  Councils  not  owning  electricity  undertakings,  and 
the  various  companies  should  appoint  a  Committee,  or  Committees, 
to  confer  with  the  Electricity  Committee  of  the  County  Council. 

Llandudno. — The  Urban  Council  ha.s  decided  to  engafje 
Mr.  \V.  IL  Patchell  to  report  on  the  Council's  electricity  under- 
taking in  relation  to  the  supply  of  energy  to  the  Light  Railway 
Co.  and  on  the  economical  working  and  the  undertaking  generally. 

Mytholmroyd  (Yorkshire). — Some  time   ago  the   D.C. 

declined  to  agree  to  an  intinded  application  by  the  Electrical  Dis- 
tribution of  York<bire,  Ltd..  for  a  prov.  order,  and  has  since 
arranged  with  the  Halifax  Corporation  to  provide  electricity.  The 
Council,  at  its  recent  meeting,  received  a  letter  from  the  Power  Co., 
stating  that  the  Halifax  (Jorporation  had  applied  to  it  for  a  supply  of 
electricity  for  Mytholmroyd  consumers,  and  that  the  company  had 
agreed  to  provide  it  ;  but  for  the  war,  it  was  added,  the  main 
would  by  now  have  been  extended  to  Mytholmroyd. 

Radcliffe.— Year's  Working. — Tiie  engineer's  report 
shows  that  for  the  year  ended  March  last  the  electricity  under- 
taking hada  total  income  of  £12.793,  an  increase  of  £2.516  on  the 
previous  year,  while  the  gross  profit  was  £4,292,  after  providing 
£373  for  meters  and  vmr  allowances;  d^'ducting  interest  and 
gjnking  fund  charfres,  the  net  surplus  was  £2.54,  as  against  a  deficit 


of  £176  in  the  previous  year.  Some  2,150,000  units  were  sold,  ag 
against  1,764,000  in  the  previous  year;  the  department  generated 
1,056,000  units,  and  purchased  1,633,000  units  in  bulk  from  the 
Bury  Corporation,  the  joint  coal  and  bulk  supply  costs  being  ■467d. 
per  unit  sold.  During  the  year  a  three-phase  su])ply  for  textile 
driving  has  been  inaugurated. 

South  Africa. — The  Cape  Town  T.C.  has  made  arrange- 
ments with  the  Capo  Town  Tramways  Co.  for  a  temporary  supply 
of  200  to  300  Kvv.,  to  be  taken  at  the  Council's  convenience,  so  long 
as  it  does  not  interfere  with  the  tramway  service,  the  Council 
to  carry  out  all  necessary  work  at  the  power  station,  and  to 
provide  suitable  meters. 

The  Paarl  (Cape  Province)  hydro-electric  lighting  installation 
was  recently  opened  ;  the  lights  were  switched  on  by  the  Mayoress, 
this  being  the  signal  for  the  firing  of  a  seven-gun  salute. 

Warrington. — Year's  Working. — The  accounts  of  the 

electricity  undertaking  show  that  the  income  during  the  past 
year  amounted  to  £41,203  and  the  expenditure  to  £28,577,  leaving 
a  gross  profit  of  .£12,(!26.  Loan  charges  and  bank  interest,  less 
interest  received,  absorb  .C8,455,  leaving  a  net  profit  of  £4,171,  as 
against  £2,395  in  the  previous  year. 


TRAMWAY  AND  RAILWAY  NOTES. 


Belfast. — With  reference  to  the  views  e.\pressed  by  our 

correspondent  in  this  column  in  our  issue  of  the  10th  inst.,  we 
gather  from  Mr.  J.  S.  D.  Moffet,  general  manager  of  the  Corpora- 
tion Tramways,  that  these  are  not  in  agreement  with  the  facts,  as 
regards  fare  revisions  and  extensions  of  the  system.  He  states  that 
the  new  fare  scheme  put  into  operation  iu  May  last  has  given  an 
additional  revenue  of  ,£8,000 — a  much  bigger  increase  than  was 
expected — and  that  its  success  is  admitted.  As  regards  the  exten- 
sions, no  new  ones  have  been  opened  since  1912,  so  that  they  cannot 
be  called  recent.  It  is  also  untrue  to  say  that  certain  routes  are 
being  run  at  a  dead  loss  to  the  ratepayers,  the  difficulty  being  how 
to  increase  the  services  and  so  remove  the  grievance  of  overcrowd- 
ing. Mr.  Moffet  further  urges  that,  in  any  case,  tramway  facilities 
cannot  be  confined  within  artificial  boundaries,  in  which  we  fully 
agree  with  him. 

According  to  tlie  Belfast  News  Letter.  Mr.  Moffet  recently 
reported  ou  the  working  of  the  tramways  during  the  four  months 
ended  July  1st,  from  which  it  appeared  that  the  total  revenue  was 
£  108,204,  as  compared  with  f.  100,287  tor  the  corresponding  months 
last  year.  Due  to  additional  expenditure,  and  after  allowing  for  ^ 
fixed  charges,  there  was,  however,  a  deficit  of  £1,981  for  the  period  'fl 
mentioned.  '  '^ 

Bolton. —  AVages. —  The     Tramways     Committee     has 

received  an  application  from  the  Lancashire  District  Council  of 
Tramway  Workers  for  an  advance  of  7s.  6d.  per  week  for  all  the 
members  18  years  of  age  and  over,  including  motormen,  conductors, 
inspectors,  and  general  staft'.  The  Committee  resolved  that  the 
application  be  not  acceded  to,  but  that  the  matter  be  referred  to 
the  (Jommittee  on  Production  for  decision,  and  also  that  various 
other  matters  raised  by  the  A.ssociation  at  an  interview  with  repre- 
sentatives of  tramway  authorities  on  August  2nd,  relative  to  the 
method  of  paying  war  bonus  and  payment  of  bonus  for  overtime 
should  be  embodied  in  such  reference,  with  a  view  to  the  decision 
of  the  Comniitee  on  Production  being  obtained  thereon. 

Brighton   and    Hove. — The  B.   of  T.   has  granted   an 

extension  of  time  lor  the  completion  of  the  overhead  equipment  of 
the  Brighton,  Hove  and  District  railless  traction  .system,  for  one 
year  from  August  7th,  1917. 

Dover.  —  Accident.  —  A     crowded     Corporation      car 

descending  Crabble  Hill,  on  Sunday,  got  out  of  control,  and  finally 
collided  with  a  wall  and  overturned,  lo  people  being  killed  and 
35  injured.  The  driver  jumped  clear  as  the  collision  occurred,  and 
escaped  with  minor  injuries  ;  the  conductress  was  killed. 

Dunfermline. — Following  upon  the '  appointment  of  Sir 

Eric  Geddes  as  First  Lord  of  the  Admiralty,  the  con.struction  of  the 
tramway  line  between  Dunfermline  and  Ilosyth  will  be  begun  in 
the  immediate  future. 

Edinburgh. — Ixcreasek   Fares. — The    Edinburgh  and 

District  Tramway  Co.  has  decided  to  raise  the  fares.  The  company, 
it  is  stated,  has  been  compelled  to  take  this  step  in  view  of  the 
refusal  of  the  Corporation  to  reduce  the  rent.  In  a  statement 
regarding  the  increased  expenditure.  Mr.  .1.  R.  I).  Cox,  general 
manager  of  the  company,  says  it  is  highly  probable  that  the  cost  of 
materials  will  further  increase.  In  fact,  the  calile  makers  have 
already  advised  a  further  increa.se  of  £12  a  ton,  making  a  total 
increase  in  price  since  1914  in  this  important  item  of  73  per  cent. 

Halifax. — Holiuav  Traffic. — The  Coqwration  tranj- 
ways  experienced  a  time  of  great  prosperity  during  the  local 
"Wakes  "  week,  which  is  the  week  following  Bank  Holiday  week. 
The  receipts  during  the  four  days,  Saturday  to  Tuesday,  were 
£2,344,  as  compared  with  £1.910  during  the  same  period  last 
year. 
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Huddersfield.— Fkkk    Rides.— The    T.C.,    last    wcclc, 

ftsfireil  that  members  of  the  local  Volunteer  Force  be  permitted  to 
travel  on  the  ears  at  half  fares  when  in  uniform.  An  amendment 
that  the  recommendation  be  referred  back  was  defeated.  It  was 
mentioned  that  ll.UOH  wounded  and  other  soldiers  travel  free 
weekly  on  the  local  tramways. 

Rochdale. — The  Tniiuways  (\)iiiniittee  lia.*!  decidal  to 
renew  the  overhcsid  eiiuipment  between  Heybrook  and  Littlo- 
borough. 

Swinton. — At  a  meetintj  of  tlie  D.C,  hist  week,  it  was 
announced  that  the  South  Lancashire  Tramways  Co.  had  refused 
to  reopen  the  question  of  tramway  service  in  the  Swinton  district. 
It  was  understood  that  it  was  sjoing-  to  revise  the  whole  of  the 
stages,  but  would  not  consider  the  question  of  transfer  tickets  at 
Swinton. 

U.S.A.— The  New  York,  New  Haven,  and  Hartft)rd 
Railway  intends  to  reduce  its  schedule  by  H>9  passenger  trains  a 
week,  in  compliance  with  national  defence  plans,  and  with  a  view 
to  movements  of  troojis  and  supplies.  The  Boston  Elevated  Railway 
li;is  inaugurated  a  tank-car  haulajje  system  for  transportinjr 
molasses  durinir  off-peak  hours.  A  maximum  of  12  tank  cars  have 
in'on  filled,  hauled,  and  emptied  in  one  nit;'ht,  the  distance  bein;;' 
two  miles,  and  the  charjje  being' equivalent  to  '18  cent  perjiallon  as 
against  '3  cent  for  team  haulage  when  \'A  trucks  were  employed. — 
Electric  Niiilifiii/  Jountiil. 

The  four  Chicago  traction  Bills,  which  would  have  enabled  an 
extensive  reorganisation  of  the  city's  transportation  system  to 
take  place,  have  been  shelved  by  the  State  Legislature  until  its 
next  meeting,  which  may  not  be  for  two  years. 

West     Riding     Holidays. — A   Yorkshire    correspondent 

states  that  the  high  raiUvay  fares  and  the  spread  of  tramways  all 
over  the  West  Riding  of  Yorkshire  and  Lancashire  have  resulted  in 
large  numbers  of  people  from  the  West  Riding  cities  and  towns 
adopting,  this  summer,  the  comparatively  new  method  of  reaching 
Blackpool  itnd  other  Lancashire  holiday  resorts  by  tramway.  There 
are  various  routes  from  different  industrial  centres,  but  they  mostly 
converge  when  over  the  border,  and  utilise  the  Preston  tramway 
system  as  the  final  "  jumping  off"  place  in  getting  clear  of 
industrial  environment.  Practically  all  the  routes  involve  an 
occasional  walk  between  the  termini  of  different  towns'  systems, 
but.  despite  the  repeated  changing  and  transference  of  luggage  by 
hand  and  the  length  of  the  journey,  an  increasing  proportion  of 
workers  are  realising  the  huge  saving  which  can  be  effected  in 
travelling  costs.  Many  people  from  Bradford  and  Halifax,  during 
the  general  holiday  period  last  week,  were  grievously  inconvenienced 
in  utilising  the  Keighlcy  way  over  the  county  border,  by  finding 
that  the  Keighley  railless  service  from  the  tramway  terminus  did 
not  commencejiutil  nearly  mid-day. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Federated  iVlalay  States. — During  the  past  year  410,641 

telegrams  were  dispatched  and  4.51.417  received  for  delivery,  an 
increase  of  138,014.  There  are  2,210  miles  of  telegraph  and  tele- 
phone line  in  the  country  and  10,401  miles  of  overhead  wire,  of 
which  7,914  miles  are  telephone  wires.  In  addition,  there  are  26i 
miles  of  underground  telephone  cables,  containing  2,413  miles  of 
wire,  single  line. 

Mexico. — After  a  lapse  of  several  years,  telegi-aphic  com- 
munication has  been  re-establisbed  between  Mexico  City,  Mexico, 
and  the  State  of  Yucatan. — T.  and  T.  Age. 

Secret  Wireless  Station. — Jlen  of  the  Argentine  NaVy 
have  discovered,  on  the  coast  of  Chubut.  Patagonia,  a  secret 
wireless  installation.  The  authorities  have  seized  the  plant.  It  is 
thought  that  the  station  was  used  to  communicate  with  suspect 
vessels  In  the  South  Atlantic. — Birminghani  Duili/  Po<t. 

United  States. — The  GroVernment  is  making  such  heavy 

demands  for  telegraphists  all  over  the  country  that  the  situation  is 
assuming  a  serious  aspect.  The  telegraph  and  telephone  companies 
are  experiencing  very  large  increases  of  business,  and  it  is  with 
difficulty  that  they  can  keep  up  their  own  supply  of  working  forces, 
let  alone  meeting  the  requirements  of  the  Government.  Approxi- 
mately 6.000  telegraphists  will  be  taken  to  secure  the  required 
strength  of  the  Signal  Corps  department  of  the  first  military  unit 
of  500.000  men  ;  e;u:h  succeeding  unit  of  the  same  size  will  require 
4,000  more.— r.  a/ul  T.  Aye. 

U.S.  Telephones.  —  During   the  year    1910    the  daily 

average  of  telephone  calls  in  New  York  City  was  about  29.420.000. 
The  Bell  Telephone  system  in  the  United  States  on  May  3 1st 
owned  20,870,194  miles  of  wire,  compared  with  18.905.218  at  the 
same  time  in  the  year  1916,  and  10,256,068  connected  stations, 
compared  with  9..163,800.— r.  and  T.  Age. 


CONTRACTS  OPEN  AND  CLOSED. 

OPEN. 

Australia.— ^fKIJiuiRNE. — ^Ocloher  Ullh.  DcpnrlMK'nr 
of  the  Navy.  Pumping  plant  and  eciuipment  for  the  Commonwealth 
Naval  Dockyard.  Cockatoo  Island,  Sydney.  Specifications  from 
the  Director  of  Navy  Contracts,  Melbourne. 

Kettering.  —  August     L'Stli.      Elei'tricity     Deimrlnient. 

Supplying  and  laying  751  yards  of  lead-covered  cable,  with  three- 
core  pilot  ;  feeder  pillar,  dividing  boxes,  switcliljoard  instruments 
and  stoneware  troughing.     See  "  Ollicial  Notices  "  August  17th. 

London.  —  Berjio.\i)sey.  —  Sept.  7th.     B.C.     500-kw. 

rotary  converter.     See  "  Official  Notices"  August  3rd. 

New  Zealand. — The  I'ublic  Service  Stores  Tender  Hoai'd, 

Wellington,  N.Z.,  invites  tenders  up  to  4  p.m.  on  September  5tli, 
for  the  supply  and  delivery  of  CD  30,000  dry  cells  for  telephones  ; 
(.2)  3,000  conls,  4  conductor  ;  and  2,000  diaphr.igma  for  watch 
receivers  ;  (3)  15,000  swan-neck  insulator  bolts  and  20.0U0  cups  to 
fit  these  bolts  ;  and  (4)  3,135,000  envelopes  of  various  kinds.  The 
conditions  of  tender.  >Vlc.,  may  be  consulted  by  British  manufac- 
turers at  the  Department  of  Commercial  Intelligence,  73,  Basing- 
hall  Street,  London,  EC.  2. — Bmird  of  Trade  .linirnal. 

Portsmouth. — .\ugust  28tli.    Tramways  Committee.    Si.x 

months'  supply  of  engine-room  stores,  insulating  material,  A;c. 
See  "Official  Notices"  August  lOth. 

Rathmines. — August  -jyth.  U.D.C.  500  tons  of  coal 
for  the  electricity  works.  Particulars  from  the  Electricity 
Department. 

Spain. — The  municipal  authorities  of  Caceres  have  just 
invited  tenders  for  the  concession  for  the  electric  lighting  of  the 
town.  Tenders  have  also  lately  been  invited  for  the  concession  for 
the  electric  lighting  of  the  town  of  Ferrol  (Province  of  Coruna) 
during  a  period  of  15  years. 

The  Spanisl}  Post  and  Telegraph  authorities  in  Madrid  have  just 
invited  tenders  for  the  supply  of  about  12  km.  of  telephone  cable. 


CLOSED. 

Glasgow.— The  Tramways  Committee  recommends  accept- 
ance of  the  following  offers  : — 

Special  trackwork Hadflelds,  Ltd. 

Traction  lamps.— Edison  Swan  Electric  Co. ;  General  Electric  Co. 
Steel  pinions.— A.  Wiseman.  Ltd. 
Gear-cases. — Equipment  &  Engineering  Co. 

The  following  tenders  for  plant  at  Dalmarnock  generating 
station  were  recommended  for  acceptance  by  the  Electricity 
Committee  : — 

Fraser  &  Chalmers.— One  600-kw.  turbo-alternator,  i6,180. 
British  Westinghouse  Co.— One  500-KW.  turbo-alternator,  ;£S.300. 
For  static  transformers  for  sub-stations  ; — 
British  Electric  Transformer  Co.— 16  transformers,  £1,932  each. 
Ferranti,  Ltd.— 16  transformers,  £1,924  each. 

Government  Contracts. — List  of  new  contracts  placed 
during  July,  1917  : — 

"War  Office. 

Electric  bells.— W.  Maxwell  &  Co.,  Ltd. ;  J.  Sax  &  Co.,  Ltd. 

Practice  buzzers. — Edison  Swan  Electric  Co..  Ltd. 

Generating  sets.- Aster  Engineering  Co.  (1913),  Ltd. ;  O.  Stott,  Ltd. 

Terminals.— Ingram  &  Kerape,  Ltd. 

Copper  wive.— B.I.  4   Helsby  Cables,   Ltd. ;  Shropshire  Iron  Co.,   Ltd. ; 

F.  Smith  &  Co.,  Ltd. 
Works  services. — Installation  of  electric  power  :  Edmundson's  Electricity 

Corporation.     ,. 

Post  Office. 
Protective  apparatus.— L.  M.  Ericsson  Manufacturing  Co.,  Ltd. 
Telegraph  appiuatus.— I.R.,  G.P.'A  Telegraph  Works  Co.,  Ltd. 
Telephone  apparatus.— British  L.  M.  Ericsson  Mfg.  Co..  Ltd. ;  Gent  &  Co., 

Ltd. ;  Peel-Conner  Telephone  Works,  Ltd. ;  Siemens  Bros.  &  Co.,  Ltd.  ; 

W'estera  Electric  Co.,  Ltd. 
Telegraph  cable.— Craigpark  Electric  Cable  Co.,  Ltd. ;  Fuller's  Wire  and 

Cable  Co.,  Ltd. ;  General  Electric  Co.,  Ltd. ;  Johnson  &  Phillips,  Ltd. ; 

New  Gutta-Percha  Co.,  Ltd. ;  Union  Cable  Co.,  Ltd. ;  Western  Electric 

Co.,  Ltd. 
Telephone  cords.— B.I.  4  Helsby  Cables.  Ltd. 
Insulators. — BuUers,  Ltd.  • 

Jointing  sleeves. — C.  M,  Powell  Bros.    " 

Solder B.I.  &  Helsby  Cables,  Ltd. 

Insulator   spindles — BuUers,    Ltd. ;    Guest,    Keen    &   Nettlefolds,    Ltd. ; 

C.  Richards  &  Sons. 
Bronze  insulated  wire.— B.I.  i  Helsby  Cables,  Ltd. 

Leigh  (Lanes.). — -Tramways  and  Electricity  Committee. 

Accepted  tenders  : — 

Wigan  Coal  i  Iron  Co.,  Ltd.— 2,SO0  tons  fine  slack  (Priestner'B),  at  lis.  6d. 

per  ton ;  1,200  tons  rough  slack,  at  15s.  6d.  per  ton  ;  and  coke  dust,  at 

6s.  per  ton,  delivered. 
Astley  tt   Tyldesley  CoUieries,  Ltd.— Engine    fuel,    at   153.   9d.  per  ton, 


delivered. 


NOTES. 

The  Channel  Tunnel. — In  the  House  of  Commons,  last 
week.  Mr.  Fell  asked  the  Prime  Minister  if  he  could  nowsay  if  the 
Government  was  in  favour  of  the  construction  of  the  Channel 
Tunnel,  and  would  support  the  Bill  when  introduced  to  give  the  neces- 
sary powers.  Mr.  Bonar  Law  replied  : — The  Cabinet  have  again  care- 
fully considered  the  question  in  consultation  with  their  naval  and 
military  advisers,  and  they  are  still  of  the  opinion  that  it  is  not 
practicable  to  proceed  further  with  the  matter  during  the  con-' 
tinuance  of  the  war.  In  these  circumstances,  it  would  not  be 
possible  for  the  Government  to  support  a  Bill  ■  of  the  nature 
indicated  in  my  hon.  friends  question. 
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Educational. — South- W^esteen  Polytechnic,  Chelsea. 

S.W.  3. — The  college  will  re-open  on  September  24th.  for  day  and 
eveninsT  classes.  Students  are  prepared  for  the  London  University 
B.Sc.  degree  in  eng'ineering,  for  the  e^xaminations  of  the 
enffineerinff  inatitntiona.  and  tho-se  of  the  City  and  GuildH  of 
London  Institute.  The  evening  courses  also  include  classes  in 
areonautios  and  electrical  installation  work.  In  the  electrical 
installation  department,  an  advanced  course  has  been  arranged 
for  the  preparation  of  candidates  for  the  final  examination 
of  the  City  and  Guilds  of  London  Institute.  Arrangements 
have  been  made  for  placing'  students  who  have  passed  satisfactorily 
through  the  three  years'  day  course  in  positions  with  large 
engineering  firms,  and  hitherto  such  firms  have  offered  more 
vacancies  than  the  Institute  has  been  able  to  fill  with  its  students. 
Further  particulars  can  be  obtained  on  application  to  the  secretary. 

KoYAL  Technical  Colleoe,  Olasuow.— Particulars  of  the 
diploma  and  degree  courses  in  Engineering,  Jcc.  for  the  new 
session  Cwliich  begins  on  September  25th)  are  advertised  in  this 
issue. 

University  op  London'. — At  a  recent  meeting,  the  Senate 
approved  a  memorandum,  which  has  been  forwarded  to  the 
Treasury,  the  Board  'of  Education,  the  Civil  Service  Commission, 
the  Government  Committee  on  Science,  and  the  Royal  Society. 
It  sets  forth,  in  the  first  place,  that  education  till  the  age  of  16 
should  be  general  and  not  specialised,  and  should  embrace  not  only 
literary,  but  also  scientific  studies.  In  the  second  place,  it  is  laid 
down  that  natural  science — including  physics  and  chemistry — 
should  be  compulsory  in  all  secondary  schools. 

In  addition  to  the  ordinary  secondary  schools,  the  Senate  also 
desires  that  special  technical  day  schools  in  accordance  with  local 
needs  should  be  established  in  all  industrial  centres  for  boys  and 
girls  between  13  and  Hi  years  of  age  who  wish  to  enter  technical 
industries  at  the  age  of  I  ti.  These  schools  would  apparently  form 
an  exception  to  the  general  principle  laid  down,  that  education 
under  the  age  of  16  should  not  be  specialised. 

The  Senate  in  its  memorandum  next  states  that,  in  order  to 
secure  for  science  teaching  the  position  to  which  it  is  entitled  and 
which  for  the  benefit  of  the  nation  it  ought  to  occupy,  the  schemes 
under  which  the  great  public  schools  are  administered  should  in 
each  case  contain  provisions  to  the  effect  that : — (n)  The  govern- 
ing body  shall  include  a  substantial  number  of  representatives  of 
the  learned  and  scientific  societies  :  and  {>>}  that  membei's  of  the 
governing  body  .shall  not  hold  office  for  life. 

Without  such  provisions  it  is  probable  that  men  distinguished  by 
mathematical  and  scientific  attainments  will  continue  to  be  at  a 
disadvantage  in  applying  foi  appointment  to  headmasterships  of 
public  schools.  Greek  should  not  be  a  compulsory  subject  for 
entrance  scholarships  to  these  schools,  and  adequate  facilities, 
including  equipment,  for  learning  science  should  be  available  for. . 
and  acce.ssible  to,  all  their  pupils. 

Almost  all  the  headmasterships  of  the  great  public  schools  are 
held  by  those  who  have  taken  classical  degrees,  and  consequently 
in  the  schools  in  question  science  is  relegated  to  an  inferior 
position.  In  the  few  cases  where  a  mathematician  or  scientist  is 
headmaster,  and  science  is  well  taught,  the  schools  are  so  full  that 
it  is  almost  impossible  for  boys  at  the  present  time  to  gain 
admission.         : 

Specialised  first  degrees  in  science  at  a  university  are  deprecated 
in  the  memorandum.  It  is  held  that  a  student  should  first  obtain 
a  general  degree  in  science,  and  then  specialise  in  some  branch  of 
science  or  in  the  application  of  science  to  industry.  This  is 
probably  the  ideal  training,  but  the  question  of  time  is  of  import- 
ance, and  it  may  be  found  in  practice  that  few,  without  valuable 
scholarships,  can  undertake  such  a  lengthened  course  of  study. 

The  Civil  Service  examinations  are  next  considered,  and  the  Senate 
suggests  that  the  present  arrangement  for  the  selection  of  first  division 
clerks  in  the  Civil  Service  should  be  modified,  so  that  on  every 
occasion  an  adequate  proportion  of  those  appointed  must  have  had 
mathematical  or  scientific  training.  In  all  selections  for  the 
higher  administrative  posts  for  the  Government  Departments,  the 
work  of  which  is  of  a  scientific  or  technical  character,  the  official 
selected  ought  to  have  received  such  a  scientific  training  as  will  fit 
him  to  understand  the  character  of  the  work  for  the  organisation 
(if  which  he  will  be  responsilile. — Onih/  Teleijniph., 

Books  for  British    Prisoners  of  War. — E.vLcllenl  work 

is  being  done  in  the  w.iy  of  enabling  Hritish  prisoners  of  war  use- 
fully to  employ  their  lime  during  intiu-nment  by  Mr.  A.  T.  Davies. 
C.15..  of  the  Hoard  of  Education,  chairman  of  the  British  Prisoners 
of  War  Book  Scheme,  the  war  charity  which  provides  British 
pri.soners  interned  in  enemy  or  neutral  countries  with  books  for 
study  purposes.  Through  the  instrumentality  of  the  organisers  of 
the  book  scheme  arrangements  have  been  made,  and  in  some  cases 
have  been  in  operation  for  a  considerable  time,  whereby  examina- 
tions have  been  held,  at  a  foreign  camp,  of  those  students  who 
have  been  desirous  of  taking  their  examinations  notwitlistanding 
their  internment.  Increasing  u.sc,  too,  is  being  made  by  the 
prisoners  of  the  "Form  of  Kecord  "  prepared  by  the  Conimitice  of 
the  Book  Scheme,  which  enables  the  regular  studies  in  any  subject 
of  a  "Student  Captive  "  to  be  duly  recorded  and  certified  with  a 
view  to  the  record  assisting  him  on  his  return  from  captivity  at 
the  clo.se  of  the  war.  Contributions  in  aid  of  the  scheme  are 
urgently  needed.  In  the  technical  and  scientific  sections  the 
prisoners'  demand  for  books  is  very  large,  but  the  works  asked  for 
are  rarely  obtainable  as  gifts,  as  the  owners  generally  need  them 
for  their  own  use.  while  second-hand  copies,  sutliciently  up  to 
date,  are  proving  increasingly  difficult  to  procure.  In  these  circum- 
stances, the  Committee  is  cimp.^lled  to  make  large  purchases  of 


new  copies  of  up-to-date  books  of  the  above  character,  and,  for 
this,  ample  funds  are  essential.  Offers  of  books  (which  should 
always  be  accompanied  by  a  detailed  listl  are  also  invited,  and 
should  be  addressed  to  Mr.  A.  T.  Davies,  C.B..  "  Prisoners  of  War, " 
Boai'd  of  Education,  Victoria  and  Albert  Museum,  South  ICen- 
sington,  S.W.  7. 

Volunteer    Notes. — County    of    London  Volunteer 

Enqineehs  (Field  Companies). — Headquarters,  Balderton  Street, 
Oxford  Street,  W.  1. 

Orders  for  the  week,  by  Lieut.-Colonel  C.  B.  Clay,  "V^D.,  commanding : — 

Opieer  fJtr  the  Week. — Platoon  Commander  C.  Campobll. 

Monday^  ^u(;U8(27(ft.— Technical  instruction  (searchlight)  for  No.  3  Company, 
Right  Half  Company,  at  Regency  Street.  Drill,  No.  3  Company,  Left  Half 
Company.    Signalling  Class.    Recruits'  Drill,  6.30. 

Tuesday,  Augunt  ^th. — Lecture,  6.30.  Physical  drill  and  bayonet  fight- 
ing, 7.30. 

Wednesday,  Axigust  2!l(ft. — Drill  and  elementary  bridge  construction  for  No.  1 
Company,  Right  Half  Company. 

Thursday,  August  WOth. — Drill  and  elementary  bridge  consti-uction  for  No.  2 
Company,  Right  Half  Company.    Ambulance  Class. 

Friday,  August  3Is^ — Technical  instruction  (searchlight)  for  No.  3  Company, 
Left  Half  Company,  at  Regency  Street.  Drill,  No.  3  Company,  Right  Half 
Company.    Signalling  Class.    Recruits'  Drill,  6.30. 

Musketry, — AH  N.C.O.'s  and  men  who  have  signed  the  "A"  and  "B"  agree- 
ments are  required  to  attend  during  this  month  to  reclassify  in  order  to  enable 
the  corps  to  obtain  the  capitation  grant.  Preference  will  be  given  to  those 
men  in  firing. 

(By  order)  Maoleod  Yeabslkt. 

TvxEsiDE  Volunteers. — A  joint  meeting  of  the  electrical  section 
of  the  Newcastle-upon-Tyne  and  Gatesheatl  Chamber  of  Commerce 
and  the  Local  Section  of  the  Institution  of  Electrical  Engineers  was 
held  on  the  )  4th  inst.,  at  Newcastle,  Mr.  H.  W.  Clothier  presiding. 
It  was  in  relation  to  the  raising  of  certain  specialist  units  for  the 
Durham  and  Northumberland  County  Volunteer  Regiments.  The 
units  required  were  signal  companies  and  electric  light  companies 
for  what  will  become  the  C'ounty  Engineer  Corps.  The  suggestion 
was  to  raise  two  electric  light  companies  south  of  the  Tyne,  one 
north  of  the  Tees,  and  one  in  the  Hartlepool  area  of  Durham  ;  and 
one  similar  company  at  Newcastle,  one  at  Tynemouth,  one  at  Blyth, 
in  Northumberland.  It  was  proposed  to  form  one  signal  company 
for  Durham,  with  six  sections  centred  at,  respectively,  Gateshead, 
South  Shields,  Sunderland,  Hartlepool,  Stockton,  and  Darlington. 
The  sections  of  the  Northumberland  Company  would-  be  located 
two  at  Newcastle,  one  at  North  Shields,  one  at  Blyth,  and  one  at 
Morpeth.  The  establishment  of  an  electric  company  was  put  at 
HI,  and  of  a  signal  company  headquarters  section  38,  and  of  other 
sections  at  24. 

The  Chairman  said  the  whole  industry  was  alive  to  the  necessity 
of  moving  with  the  times,  and  it  was  most  essential  for  the  individual 
members  themselves  to  take  an  active  part  in  such  movements.  He 
said  they  were  being  approached  in  various  matters,  and  instanced 
the  action  of  the  Electrical  Section  of  the  Chamber  of  Commerce 
with  respect  to  the  giving  of  evidence  before  the  Board  of  Trade 
Electrical  Committee  on  the  development  of  power  stations.  The 
matter  before  them  that  night  was  one  which  concerned  them 
individually. 

Col.  W.  C.  Blackett,  County  Commandant,  Durham  Volunteer 
Regiment,  said  there  was  real  need  for  the  appeal  they  were  making 
to  raise  those  units  for  the  Volunteer  Regiments,  to  have  them 
ready  for  any  emergency  that  might  arise.  They  had  twelve 
battalions  of  infantry,  and  engineering  corps  (in  which  the  signal-, 
ling  and  electric  light  corps  would  be  included  ),  artillery,  transport 
and  medical  corps  were  being  raised.  They  had  hopes  of  raising  two 
companies  of  the  electric  light  corps  at  Hartlepool,  and  wanted 
two  at  Tyneside.  As  to  the  signalling  companies  they  hiid  thixi- 
movements  under  way  which  they  hoped  would  bear  fruit. 

Captain  Barnes  laid  stress  upon  the  urgency  of  the  matter,  and 
gave  details  as  to  the  formations,  emphasising  the  importance  of  the 
signalling  companies,  upon  which  matter  Capt.  Worsley  also  spoke. 
The  latter  stated  that  a  very  iiiiportaut  part  of  the  work  of  the 
signalling  company  was  to  deal  with  field  telephones,  and  there  would 
be  also  motorcycle  sections. 

The  Chairman  moved  ;  That  this  meeting  representing  the  electricul 
industry  of  Tyneside  give  the  appeal  their  heartiest  support.  Mr. 
Lunn  seconded  and  the  motion  was  carried. 

As  the  outcome  of  the  above  meeting,  the  following  pre 
liminary  arrangements  have  been  made  for  the  Durham  area 
— Mr.  H.  W.  Clothier,  of  Messrs.  A.  Reyrolle  *c  Co.,  Ilebburn- 
on-Tyne,  will  confer  with  Mr.  Pyne,  of  Palmer's,  Ilebburn. 
with  a  view  to  raising  an  electric  light  company  for  that  district. 
From  Hartlepool  Engine  Works,  under  the  direction  of  Mr.  D.  B. 
Moriscm,  two  electric  light  companies  will  be  formed,  and  the 
names  of  1 .")()  men  have  lieen  sent  to  the  County  Territorial  Asso- 
ciation. There  are  also  24  men  for  the  signalling  .section  awaiting 
word  from  headciuarters  to  commence  training.  In  connection 
with  the  Harden  Coal  Co.,  South  Shields,  a  signalling  section  is 
propii.sed.  Mr.  II.  S.  Ellis,  borough  electrician,  acting  as  organiser. 
At  Sunderland,  Mr.  Windle  proposes  to  co-operate  with  local  firm- 
with  a  view  to  raising  a  signalling  section.  At  Stockton-on-Tees. 
Lieut.  J.  Riley  is  to  co-operate  with  Messrs.  Riley  Bros,  in  raising 
a  sigiiialling  section.  In  regard  to  the  county  of  Northumberland, 
it  is  staled  that  the  Newcastle  Electric  Supply  Co.  are  raising  a 
special  unit  amongst  their  men  in  connection  with  their  ovnx 
plant.  This  unit  would  engage  principally  those  in  the  operating 
department,  and  other  members  of  the  staff  may  be  available  to 
co-operate  with  cjjnaulting  engineers  with  a  view  to  raising  a 
signal  section  in  Newcastle.  Members  have  already  signed  on  for 
different  units. 

Any  gentleman  or  firm,  who  was  not  able  to  be  present  at  the 
meeting  and  who  is  interestwl  in  the  movement,  is  asked  to 
communicate  with  Mr.  Herbert  Shaw.  Secretary.  Newcastle  Chamber 
of  Commerce. 
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National  Insurance  (Unemployment)  Acts,  Unemploy- 
ment Insurance. — The  Umpire  has  deoided  that  contributions  are 
payable  in  respect  of  : — 

2.372  X.  A  steam-hammer  lorjjer  enlaced  in  makinij  copier 
refininjr  ladle  plates  and  rabble  hea*l.s  and  liffht  forcings  for  use  in 
copper.  sjH'lter,  aiul  steel  works. 

2,37.")  X,  Workmen  enfra^red  in  screwinfl  tubes. 

2,377  X.  Workmen  enjra^ecUwhoUy  or  mainly  in  making'  metal 
laths. 

2,37S  X.  Workmen  enjjajred  in  corruffatinjrand curving  jralvanised 
metal  sheets. 

2.380  X.  Workmen  enjjaged  wholly  or  mainly  in  the  manufacture 
of  accun)ulator  cell  ))oxes  or  of  lead  linings  for  such  boxes. 

2.381  X.  Workmen  entja^ed  in  makius  wroujfht  or  welded  iron 
pipes  for  use  as  telej,'raph  poles. 

2,383  X.  Workmen  enj.''a;,'-ed  wholly  or  mainly  in  makinsr  and 
tittiufr  together  wrou^'ht-iron  parts  of  small  forffes  for  heatinyr 
rivets. 

The  Umpire  has  decided  that  contributions  are  not  payable  in 
le.spect  of  : — 

2,3ii',i.  Switchboard  attendants  and  workmen  engajred  wholly  or 
iiKiinly  in  mindinsr.  tending-,  or  driving  electrical  machinery  in 
I  'unection  with  uninsured  trades, 

2,373.  Joiners  enj.'asfed  wholly  or  mainly  in  making  by  hand 
wootien  drums  for  electric  cables. 

2,384.  Workmen  euffaged  wholly  or  mainly  in  making  vulcan- 
ised fibre  parts  of  electric  light  fittings  which  are  not  intended  for 
use  in  war. 

Tribute  to  Samuel  Insull. — Officers  ami  directors  of  the 

t'ummonwealth  Edison  Co,  celebrated  the  twenty-fifth  anniversary 
of  Samuel  Insull's  presidency  of  the  company  and  its  predecessors 
by  giving  an  "  Edison  Family  Birthday  Party,"  on  June  2,5th. 

In  an  address  acknowledging  the  tributes,  Mr,  Insull  reviewed 
the  gigantic  growth  of  the  company  and  its  predecessors,  as  well 
as  of  the  other  corporations  composing  what  is  commonly  called 
■'  the  Insull  group,"  These  companies  have  an  aggregate  capital  of 
$445,000,000,  and  the  gross  annual  turnover  is  i;75,000,000.  On 
the  average,  this  shows  that  the  companies  turn  over  their  capital 
,  about  once  in  six  years.  The  companies  pay  a  little  less  than 
'  $.5,000,000  in  taxes,  and  serve  l,.500.00u  customers  living  within  an 
area  of  between  58,000  and  00,000  square  miles.  They  have 
between  20,000  and  25,000  employes. — Electi-ical  Wiirld. 

Commercial    Intelligence    Service. — Lord  Robert  Cecil 

ami  f^ir  Albert  Stanley  are  submitting  to  the  Commercial  Com- 
mittee of  the  House  of  Commons  a  new  scheme  for  a  Commercial 
Intelligence  Service.  The  suggested  arrangements  have  been 
approved  by  the  Cabinet.  An  emergency  meeting  of  the  Com- 
mittee has  been  convened  to  consider  the  scheme. —  The  Time.t. 

Inland  Water  Traffic. — The  Canal  Control  Coniinittee 
has  issued  a  letter  directing  the  attention  of  manufacturers,  mer- 
chants, and  others  to  the  desirabilty  of  using  the  inland  waterways 

.  of  the  country  tor  the  conveyance  of  goods  of  all  kinds.  The 
letter  points  out  that  the  principal  object  for  which  the  Canal 
Control  Commitee  has  been  appointed  is  to  relieve  the  traffic  on  the 
railways  by  increasing  the  amount  carried  on  canals. 

I,  Since  the  beginning  of  the  war.  both  the  canal  companies  and 
the  carriers  on'the  canals  have  lost  a  considerable  number  of  their 
employes,  but  the  Committee  is  taking  steps  to  provide  crews  for 

,     as  large  a  number  of  boats  as  possible,  and  it    is  hoped  that  a 

•  greater  number  of  boats  capable  of  carrying  traffic  will  be  avail- 
able at  ail  early  date. 

The   A.E.S.E.  and  Central   Station   Staffs.— As  we  go 

bi  press  we  have  received  the  following  letter  : — 

"  Staff."  that  magic  word.  I  notice  has  occun'ed  with  remarkable 
frequency  of  late  in  various  articles  and  correspondence  anent 
electrical  station  engineers  appearing  in  the  Review. 

The  "  staffs  "  of  electrical  stations  are  apparently  realising  that 
they  have  had  no  say  in  the  scheme  of  things,  where  those  em- 
ployed in  stations  nof  on  the  stuff'  have  had  a  great  deal  to  say 
through  their  organisations,  and  have  influenced  to  some  extent 
Acts  of  Parliament,  war  bonuses,  iSio.  , 

The  liberty  of  action  of  the  staffs  has  been  curtailed  by  Acts  of 
Parliament  and  Regulations  agreed  to  by  organisations  of  em- 
ployes not  on  the  staff. 

Staff  engineers  of  this  country  mi'd  rouse  themselves  ;  they 
miixt  strengthen  existing  staff  organisations,  and  must  be  prepared 
to  subscribe  to  these  organisations  an  amount  yearly  at  least  equal 
to  that  subscribed  by  a  member  of  a  skilled  Trade  Union.  They 
can  then.  <if  leaxt,  be  on  an  equal  footing  with  employes  not  on  the 
staff  with  regard  to  influencing  regulations  concerning  their 
employment. 

The  Government  does  not  deal  with  individuals  :  it  now  invites 
representatives  from  various  organisations  when  some  new  regu 
lation  with  regard  to  any  industry  is  proposed. 

It  is  certain  that  the  time  will  shortly  arrive  when  vast  new 
regulations  will  be  made  to  regulate  the  transition  from  munitions 
of  war  manufacture  to  reconstruction  and  ordinary  jieace 
industries. 

Onhjthoxe  nil  n  irhn  are  organiseil  irjll  haie  aiiij  say  in  the  mutter. 
Fitters,  wiremen,  and  labourers  are  organised,  and  have  been  con- 
sulted on  various  matters  appertaining  to  their  employment.  The 
staff  engineers  must  organise,  if  only  to  preserve  their  position. 

Will  they  take  the  opportunity  before  it  is  too  late  .' 

W.  J.  Ebbex.  Hon.  Sei-retani  A.S-S.E. 

26,  Little  Park  Gardens,  Enfield, 
Auqust  20th,  1917. 


Fatalities. — A  collision  between  a  tsi.xicab  and  a  motor- 
wagon  at  Aspley,  Huddersficld,  on  Thursday  last,  resulted  in  in- 
juries to  Lnnce-Cor|it)ral  Eiiwani  William  Cjiinn,  of  the  Royal 
Engineers — formerly  a  driver  on  the  Hudderstield  tramways — from 
which  he  died  later  in  the  day  at  the  infirmary.  Verdict,  "Acci- 
dental death." 

Arthur  Suthers,  aged  28,  an  electrician  employed  by  the  ('leve- 
land  ISridge  and  Engineering  Co.,  at  Darlington,  was  working  on 
a  platform  of  a  travelling  crane,  on  Saturday,  when  he  was 
knocked  off  accidentally  and  fell  30  ft,  to  the  ground,  receiving 
fatal  injuries. 

Leaving  Certificate  Case. — At  oldliam  Munitions  Court, 

an  electrician  emjiloyetl  at  a  local  electrical  engineering  establish- 
ment applied  for  a  leaving  certificate.  He  saicl  he  visa  asked  to  do 
■  navvy's  work  "  to  get  through  a  2-ft.  wall,  in  order  to  wire  a 
I)rivate  office,  and  he  was  not  going  to  do  it.  He  received  47s.  5d. 
for  a  49-i-hour  week,  which,  hi^  said,  was  not  the  standaril  rate. 
He  was  not  on  war  work,  though  he  had  been  previously,  and  he 
had  been  offered  a  post  at  Sheffield.  The  representative  of  the  firm 
said  thfy  were  not  on  munitions,  and  so  could  not  grant  a  leaving 
certificate.  The  President  said  the  Court  had  no  sympathy  with 
the  plaintiff,  ami.  in  granting  the  certificate,  they  wished  to  remind 
him  to  be  careful,  or  he  might  have  to  prefer  the  trenches. 

Textile  Research. — In  their  annual  report,  the  Tootal 

Broatlhurst  Lee  Co.  announced  that  "assured  of  the  importauce  of 
research  and  education  in  the  struggle  for  the  world's  trade,  the 
directors  have  decided  to  set  aside  iilO,Ot)0  for  five  years  for  this 
purpose.  "  The  Provisional  Committee  on  Research  and  Education 
for  the  cotton  industry  will,  at  the  close  of  the  current  holiday 
sea-son.  issue  a  prospectus  of  the  new  Government-incepted  and 
aided  organisation.  This  definite  industrial  research  federation  of 
the  cotton  trade  will  Ije  followed  by  the  establishment  of  institutes 
and  laborjitories. 

The  Anchor  Hospital   and    Distress  Fund. — The  sixth 

annual  general  meeting  of  members  of  the  Hosjiital  and  Distress 
Fund,  in  operation  at  the  Anchor  Cable  Works,  Leigh,  was  held  on 
August  Uith.  There  are  three  separate  funds  in  existence,  and  the 
balances  standing  to  the  credit  of  these  funds  at  Ju,ne  30th,  1917, 
were  as  follows  : — 

The  Hospital  and  Distress  Fund  ...      Ji:240     2     4 

The  Belgian  Refugee  Fund       108  13     tl 

Special  War  Fund  339  14     o 


£688     9   10 


The  parent  Hospital  and  Distress  Fund  has  for  its  objects  : — 
in)  The   granting  of   annual   sums   to   hospitals   and  con- 
valescent homes,  kc,  thereb,v  ensuring  to  members  hospital 
treatment  in  case  of  accident  or  other  sickness. 

{!/)  The  granting   of  temporary  relief   to  members  in  ex- 
ceptionally distressed  circumstances,  so  th.at  shop  collections 
may  be  discontinued. 
All  the  employes  in  the  works  and  offices  at  Leigh,  aged  17  years 
and  over,  are  members,  and  contribute  according  to  their  means 
sums  varying  from  Id.  to  8d  per  week. 

The  Committee  of  the  Fund  is  responsible  for  the  adminis- 
tration and  distribution  of  the  allowances  made  by  the  firm  to 
dependents  of  members  who  have  joined  His  Majesty's  Forces,  and 
is  also  responsible  for  the  maintenance  of  a  Belgian  refugee 
family.  From  the  special  war  contributions  of  members  parcels  of 
comforts  and  cigarettes  and  tobacco  are  regularly  sent  out  to  the 
firms  employes  on  active  service,  and  during  the  12  months  ended 
June  30th  last  a  total  sum  of  £210  was  distributed  amongst  the 
various  local  and  national  war  funds.  At  the  general  meeting  it 
was  decided  to  make  grants  amounting  to  more  than  £200. 

It  should  be  added  that  the  good  work  of  the  Fund  could  not  be 
continued  were  it  not  for  the  generous  assistance  rendered  by  the 
directors  and  management  of  the  company— Messrs.  Callender's 
Cable  and  Construction  Co.,  Ltd.,  of  London  and  Leigh. 

Comp^etition   for   Electric  Cookers.— According  to    the 

trenie  f'iril,  the  Societe  Generate  Italienne  d'Electricitc  Edison  ha« 
opened  a  prize  competition  for  the  construction  of  an  electric 
cooking  outfit  of  the  thermal  storage  type,  designed  to  consume  as 
little  energy  as  possible,  and  to  spread  the  daily  demand  over  the 
lon.gest  possible  period,  the  criterion  being  the  ratio  between  the 
consumption  in  KW.-hours  and  the  maximum  demand  in  KW,  The 
conditions  are  that  before  March  31st,  1918,  at  least  three  samples 
shall  be  submitted,  suitable  for  a  family  of  five  or  six  persons,  as 
well  as  particulars  of  smaller  and  larger  sets.  The  Societe  Edison 
h.os  placed  10,000  lire  (£400)  at  the  disposal  of  a  commission  for 
distribution  in  the  form  of  one  or  more  prizes. 

Munitions   and    Labour. — The    Minister  of   Munitions, 

accompanied  by  officials  of  the  Ministry  of  Munitions.  Admiralty, 
and  Ministry  of  Laljour.  met  representatives  of  the  Engineering 
and  Shipl)uilding  Trades  Federation  in  the  Central  Hall,  West- 
minster, on  August  22nd.  He  explained  to  them  that  the  principal 
object  of  the  meeting  was  to  set  up  an  advisory  committee  of 
trade  unionists,  the  appointment  of  which  had  Ijeen  discussed  at 
previous  conferences.  The  delegates  indicated  that  they  had  every 
intention  of  helping  him  in  his  work.  Their  proposals  as  to  the 
membership  of  the  advisory  committee  were  handed  to  the  Minister 
in  the  course  of  the  afternoon, — JJailij  Telep-aph. 

Patents    and     Alien     Enemies. — Licences    have    been 

granted  by  the  Board  of  Trade  to  the  Chesham  Supply  Co..  Ltd., 
in  respect  of  10  patents  granted  to^mms  and  Robert  Boach. 
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A  Large  American  Loan  Issue. — The  Eltrlriml  World 

states  that  the  General  Electric  Co.,  of  Schenectady,  has  arrang-ed 
a  loan  of  ?15,000,000  for  three  years,  to  provide  for  the  demands 
of  a  largely  increased  business.  The  company  expended  nearly 
$!I,UOO,000  on  additional  plant  facilities  in  I'JKJ,  and  will  spend 
much  more  this  year.  The  live  assets  of  the  company,  as  shown 
by  its  last  annual  report,  exchulinf;  securities,  amounted  to 
$97,000,000,  and  the  indebtedness,  excluding  current  liabilities, 
to  $12,000,000.  The  new  issue  was  made  at  <>  per  cent,  to  Messrs. 
J.  P.  Morgan  &  Co.  and  Lee,  Hisrtrinson  &  Co.  The  subscriptions 
are  said  to  have  agrfrregated  $80,000,000. 

Removing  Rust  by  Electrolysis.— An  electrolytic  process 

of  deoxidisation  has  been  patented  in  the  United  States.  The  object 
to  be  treated  is  made  the  cathode  in  an  electrolyte  containinf; 
phosphoric  acid.  In  addition  to  its  normal  function  of  carryin;; 
the  current,  this  acid  acts  as  a  solvent  upon  rust  without  attacking- 
the  steel  or  iron  body  beneath.  It  is  in  this  last  detail  that  its 
chief  availability  lies,  since  nitric,  sulphuric,  or  hydrochloric  acid 
would  not  display  such  moderation.  Finally,  the  phosphoric  acid 
is  beneficial  in  preventing  subsequent  further  rusting.  The  electro- 
lyte is  made  by  adding  10  parts  of  phosphoric  acid  to  90  parts  of 
water,  or  by  adding  10  per  cent,  of  the  acid  to  a  10  per  cent,  solu- 
tion of  sodium  phosphate.  A  temperature  .between  50°  and  70°  C. 
is  recommended. — Scientitic  American. 

South  African   Institution  of  Engineers. — The  report 

of  the  Council  for  the  session  llllG-17  states  that,  as  a  result 
of  the  work  of  a  Joint  Committee  formed  in  1915-16,  a 
conference  of  the  Councils  of  the  Mining,  Electrical,  and 
Engineers"  Societies  was  held  in  May,  which  agreed  that  the 
time  was  ripe  for  the  closer  workiilg  and  joint  housing  of  all 
scientific  and  technical  societies,  and  a  Committee  is  to  be 
appointed  to  prepare  a  scheme.  Mr.  C.  T.  Elliott,  the  secretary, 
having  resigned.  Mr.  W.  R.  Jago  was  appointed  in  his  place.  The 
membership  of  the  Institution  numbers  488,  a  net  increase  of  25  ; 
72  members  are  on  Active  Service  or  war  work.  The  income  was 
£l,34."i  and  the  expenditure  £1,585  ;  the  capital  fund  stands  at 
£2,330.  At  the  annual  general  meeting  the  president  presented 
the  Institution  Gold  Medal  to  Lieut. -Colonel  J.  H.  Dobson,  D.S.O., 
for  his  paper  on  the  Johannesburg  electricity  works,  and  referred 
to  his  splendid  work  in  German  East  Africa.  Owing  to  the  death 
of  Mr.  D.  CuUen,  the  only  nominee  for  the  presidency,  the  election 
of  president  had  to  be  deferred  to  the  next  general  meeting.  Mr. 
Bernard  Price,  the  retiring  president,  then  delivered  his  valedictory 
address,  dealing  mainly  with  the  past  year's  work,  and  especially 
the  proposed  federation  of  technical  societies  on  the  Rand,  which, 
he  believed,  was  a  matter  of  national  importance. 

Importation  Prohibited.  —  A  Royal  Proclamation  pro- 
hibits the  importation,  save  under  licence  from  the  Board  of  Trade, 
of  all  machinery  driven  by  power  and  suitable  for  use  in  operating 
on  wood,  including  electrical  motors  up  to  -J  H.P. 

Electrically  Equipped  Seminary. — A  recent  issue  of  our 

American  namesake,  the  Electrical.  Iteriem  of  Chicago,  contained  a 
description  of  the  electrical  equipment  of  the  St.  Stanislaus 
Seminary,  near  St.  Louis;  This  in.stitution  consists  of  several  large 
buildings,  as  well  as  outbuildings,  including  a  bakery,  shoe  shop, 
laundry,  cannery,  cold  storage,  dairy,  pumping  station,  smith  and 
carpenter's  shops,  winery,  garage  and  stables,  a  900-acre  farm  being 
part  of  the  property.  To  supply  it  a  13,200-volt  line,  built 
with  galvanised  iron  wire,  was  run  6  miles  from  the  fiO-cycle 
transmission  line  of  the  Electric  Co.,  of  Missouri,  the  seminary 
guaranteeing  a  connected  load  of  60  KW. 

At  the  seminary  end  the  line  is  led  into  a  distribution  house, 
whence  110-volt  lighting  circuits  radiate  to  the  various  buildings, 
underground  cable  being  used.  In  all  (iOO  lamps  of  22,000  watts 
capacity  are  installed.  For  the  farm  supply  two  220-volt  under- 
ground lines  run  from  the  distribution  station  ;  one  of  these 
supplies  a  10-h.p.  laundry  motor,  a  10-h.p.  ammonia  compressor 
motor,  and  a  5-H.P.  well-pump  motor.  A  lO-ll.P.  corn  grinder,  a 
lO-H.P.  circular  saw,  and  a  cream  separator  motor  are  also  operated. 
The  lighting  for  the  farm  buildings  is  taken  off  the  power  supply, 
up  to  20  per  cent,  of  the  connected  power  load. 

In  the  kitchen  of  the  infirmary,  a  General  Electric  range  is 
installed,  also  two  18-in.  exhaust  fans  for  use  in  vacuum  cleaning. 
Heaters  are  being  placed  in  the  rooms  and  tests  are  being  made  for 
space  heating. 

The  community  kitchen  is  to  have  an  electric  bake-oven  to  bake 
100  24-bz.  loaves  per  hour,  and  an  electric  range  to  cook  meals  for 
350  persons.  This  range  will  have  four  large  ovens  and  two 
broilers  to  deal  with  140  lb.  of  steak  an  hour.  All  vegetables, 
soups,  itc,  will  be  prepared  in  six  electric  steamers,  and  all  roasting 
is  to  be  carried  out  in  a  special  o»en.  A  plate-warmer,  potato 
peeler,  meat  and  coffee  grinders  are  also  included  in  the  equipment. 

All  water  heating  for  cooking,  dish  washing  and  bathing  will 
be  done  electrically  by  two  300-gallon  heaters  which  will  furnish 
some  1,000  gallons  of  water  at  180°  every  21  hours. 

Electrically  heated  coffee  and  tea-urns  will  bi^  supplied  with 
initially  heated  water  from  this  source.  The  l)akery  has  been 
e<iuippefl  with  an  electric  dough-mioter  driven  by  a  2-H.P.  motor, 
also  with  three  electric  baking  ovens  each  with  a  capacity  of  100 
24-oz.  loaves  an  hoar.  The  output  of  two  of  these  ovens  has 
easily  etiualled  the  combined  rated  capacity  of  all  three.  In  each 
oven  three  heats  are  employed.  Previously  the  brick  ovens  in  use 
required  24  hours'  heating  to  obtain  the  projier  temperature ; 
with  the  electric  ovens  1}  hours  suffices.  Already  well  defined 
monetary  saviners  are  beini;  made  over  the  previous  costs. 


Appointments  Vacant. — Car-shed  mechanic  (3Cs. — 42s.), 

for  Exeter  ;  shift  engineer,  Birmingham  Corporation  ;  switchboard 
attendant  for  the  Leek  U.D.C.  Electricity  Works.  See  our  ad- 
vertisement pages  to-day. 


OUR    PERSONAL    COLUMN. 


The  Editor.i  inrite  eleotrical 
tcrhnical  or  the  coiintiei 


cal  engineera,  whsther  connected  imtli  the 
rcial  side  of  the  profenxion  and  indiidnj, 
nd  railway  ufficials,  to  keep  readers  of  the 


rcc/inicac  or  t/ie  coiiinierciai  side  oj  tne  profession 
also  electric  tramway  and  railway  officials,  to  keep 
Electrical  Review  j'osted  as  to  their  moremruts. 

Central  Station  and  Tramway  OfiHcials. — A  request  has 
been  received  by  the  Dublin  Uorporation  from  the  Coal 
Mines  Department  of  the  Board  of  Trade  for  the  part-time 
services  of  Mr.  L.\nRENCE  J.  Kettle,  deputy  city  electrical 
engineer.    The  Corporation  has  acceded  to  the  request. 

The  Rochdale  Electricity  Committee  has  decided  to  recom- 
mend the  appointment  of  Mr.  F. '  H.  Rudd  as  permanent 
electrical  engineer  to  the  Corporation,  at  a  salary  of  £4UU 
per  year,  with  a  further  increment  of  i;50  within  1'2  month.s. 
Mr.  Rudd  has  been  the  acting  engineer  since  the  resignation 
of  Mr.   0.  C.  Atchison. 

The  Gi'eenock  Electricity  Committee  recomujends  that  the 
salary  of  Mr.  Frank  H.  Whysall,  the  burgh  electrical  engi- 
neer, be  increased  by  £100,   which  will  bring  it  up  to  ±'700. 

Mr.  W.  E.  Thorp  has  been  appointed  inspector  on  the 
Doncaster  Corporation  tramways.  He  was  engaged  in  the 
service  prior  to  the  war,  has  been  to  the  Front,  and  has  beeu 
discharged  as  unfit   for  further  military   service. 

General. — The  marriage  took  place  last  week,  at  Erith 
Parish  Church,  of  Mr.  E.  J.  Davis,  and  Miss  Mabel  May 
Vaux,  second  daughter  of  Mr..  J.  H.  Vaux,  of  Callender's 
Cable  &  Construction  Co.,  Ltd. 

The    marriage   took    place,    at   Crewe    Green   Church,   last 
week   of   Sapper  Hubert  Simpson,    London    Electrical   Engi- 
neers,  late  of  the   staff  of  the  Crewe  Corporation  electricity^ 
woi-ks,  and  Miss  Melville  Alcock,  only  daughter  of  Coun.  C. 
Alcock,  of  Crewe. 

At  St.  Paul's  Church,  Helsby,  the  marriage  has  taken 
place  of  Mr.  N.  Greening,  only  son  of  Mr.  N.  Greening,  of 
Newlands,  Prodsham,  and  Miss  Elsie  Brotherton,  younger 
daughter  of  Mr.  J.  Brotherton,  J.P.,  manager  of  the  Helsby 
Cable  'Works.  ■ 

RoU  of  Honour.— Captain  Esmond  William  Milnes, 
R.G.A.,  who  has  succumbed  to  wounds,  was  manager  of  the 
electric  power  station  at  Tres  Arroyes,  Argentina,  and  re- 
turned home  in  1915  to  take  up  a  commission. 

Lieut. -Col.  Macrory,  D.S.O.,  wounded,  is  a  brother  of  Mr. 
E.   v.  Macrory,   city  electrical  engineer,  Londonderry. 

Lieutenant  Douglas  Kenneth  Best,  son  of  Mr.  'Walter 
Best,  of  the  electric  hght  department,  India-Rubher,  Gutta- 
percha &  Telegraph  Co.,  Silvertown,  was  killed  in  action  on 
August  16th.  He  joined  the  London  Rifle  Brigade  in  1913, 
and  went'  with  the  1st  Battalion  to  Fi-ance  in  October,  1914. 
He  was  given  a  commission  in  the  6th  Essex  in  1915,  and 
went  through  the  Dardanelles;  afterwards  he  went  to  Egypt, 
where  he  saw  some  further  active  service.  He  was  then 
attached  to  the  Royal  Flying  Corps,  and  sent  home  to  com- 
plete his  training.  He  obtained  his  wings  this  year,  and 
was  sent  to  France  a  short  time  ago.  He  was  employed  for 
some  time  in  the  test  room  of  the  electric  light  department  '.; 
at  Silvertown,  and  afterwards  with  Mes.srs.  Wallace  Bros., 
T;td.,  of  Crosby  Square,  and  was  within  one  month  of  his 
ai.st   birthday. 

Private  A.  E.  Werrell,  of  the  Royal  Fusiliers,  who  •was 
wounded  in  France  on  August  2nd,  was  outside  representa- 
tive of  the  A. E.G.  "Electric  Co.   up  to  the  outbreak  of  war. 

Gunner  Maurice  Lightoller  .Tones,  South  African  Heavy 
Artillery,  who  died  on  April  22nd,  1917,  was  for  10  years 
accountant  to  the  British  General  Electric  Co.,  Ltd.,  Cape 
Town. 

Company-Sergeant-Major    R.    Edwards    and     Sergeant    S. 
Davy.  York   and   I/ancaster  Regiment,  who  were   before  the 
war  on  the  Eotherham  Corporation  tramway  staff,  have  been   - 
promot/^d    to    the   respective    ranks  of    Regimental-Sergeant- 
Major  and  Company-Sergeant-Major. 

Private  J.  Cooper.  Royal  Dublin  Fusiliers,  who  enlisted 
whilst  with  Messrs,  Siemens,  of  Stafford,  has  fallen  in  action. 

Private  .T.  A.  Mitchell,  Seaforth  Highlanders,  who  has  ^ 
falliMi  in  action,  was  a  driver  on  the  Corporation  tramways  j 
at  Croydon. 

Sergeant  Bernard  Chapman,  Northants  Regiment,  who  has 
died  of  wounds,  was  engaged  with  the  Premier  Accumulator 
Co. 

Private  A.  Phillips,  Royal  West  Surtey  Regiment,  who 
joined  np  whilst  a.  motorman  with  the  Swansea  Tramways 
Co.,  is  reported   mi.s.sing  since   May  12th  last. 

Lance-Corpor.il  E.  Richardson,  East  Kent  Regiment,  who 
was  prior  to  the  war  engaged  at  the  Maidstone  Corporation 
electricity  works,  is  reported  dead  nft<>r  being  missing  since 
October  Tth.  1916. 
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Lance-Corporal  C.  Bishop,  Sussex  Regimeut,  killed  in 
action,  was  formerly  with  tho  Biusli  Electrical  Enyineei'iug 
Co.,   Ltd.  .  ,  , 

Sergeant  A.  B.  Clifford,  Royal  Engineers,  formerly  m 
the  electrical  department  at  Wharnclili'o  Silkstone  Colliery, 
lias  been  awarded  tho  Meritorious  Service  Medal  for  special 
work  at  tho  front  in  connection  with  mining. 

Private  W.  Clakk,  West  Yorks  Regiment,  who  was  on  the 
Halifax  Corporation   tramway  stall',   lias  fallen  in  action. 

Sergeant  J.  BerrVMAN,  Royal  Fusiliers,  son  of  Inspector 
Berrynian.  of  the  Torquay  tramway  Co.'s  stalY,  and  who 
enUsted  whilst  a  motorman  on  the  system,  has  been  pro- 
moted to  the  rank  of  Compaiiy-Scrgeant-Major. 

The  Military  Cross  has  been  awarded  to  St'c. -Lieut.  Edward 
Harley,  York  and  Lancaster  Regiment,  formerly  assistant 
electrical  engineer  to  Hastings   Corporation. 

Formerly  employed  on  the  Blackpool  and  Fleetwood  tram- 
ways. Private  J.  Simpson,  A.O.C,  has  died  from  heat-stroke 
in  "Mesopotamia.     He  was  38  years  of  age. 

Signaller-Sergeant  F.  Hill,  in  hospital  in  France,  suffering 
from  shrapnel  wounds,  was  employed  in  the  Lytham  &  St. 
Annes  tramway   offices. 

Private  R.  A.  Stewart,  of  Wallasey,  who  has  been  killed 
in   action,  was  an   electrical   engineer  in  Liverpool. 

Private  Frank  Smith,  who  has  been  killed  in  action,  was 
on  the  tramway  staff  of  the  Doncaster  Corporation. 

Corporal  W.  Holt,  Machine  Gun  Corps,  of  Crawshawbooth. 
has  been  awarded  the  Military  Medal,  and  also  recommended 
for  the  Distinguished  Conduct  Medal.  Prior  to  enlisting  he 
was  employed  in  the  British  We.stinghouse  Co.'s  works. 

Private  J.  Coddick,  King's  (Liverpool)  Regiment,  has  died 
from  wounds  received  in  action;  he  was  employed  by  the 
Automatic  Telephone  Manufacturing  Co.,   Ltd. 

Private  N.  Taylor,  West  Riding  Regiment,  who  is  re- 
ported missing,  w'as  employed  by  the  Hahfax  Corporation 
tramway  department. 

Private  H.  Brooke,  of  the  Grenadier  Guards,  who  has 
been  killed  in  action,  was  a  driver  on  the  Bradford  Corpora- 
tion tramways  prior  to  the  war. 

Company-Sergeant-Major  Hugh  Houston,  York  and  Lan- 
caster Regiment,  formerly  with  the  Glasgow  Corporation 
tramways,  has  been  awarded  the  Military  Medal  for  con- 
spicuous gallantry. 

Lance-Corporal  J.  Leslie,  King's  Own  Scottish  Borderers,  ■ 
a  former  employe  of  the  Glasgow  Corporation  tramways,  has 
been   posted  as  missing. 

Private  H.  Burns,  Manchester  Regiment,  previou.sly  re- 
ported missing,  and  now  officially  posted  killed,  was  employed 
by  Messrs.  W.  T.  Glover  &  Co.,"  Ltd.,  cable  makers,  Trafford 
Park. 

Private  B.   Reilly,  Lancashire   Fusiliers,    killed   in   action, 
.  was  foiTQerly  employed  by  Messrs.  Charles  Macintosh  &  Co., 
Ltd.,  cable  makers,  Manche.ster. 

Obituary. — Theodore  Turrettini.— In  La  Revue  Generale 
de  I'Electricitc  the  death  of  M.  Theodore  Turrettini  is  re- 
corded; he  was  a  Swiss  engineer  of  the  first  rank,  and  took 
part  in  18&9  in  the  first  test  of  Siemens  &  Halske's  electric 
generators  at  Berlin.  He  was  one  of  the  experts  advising 
on  the  utilisation  of  Niagara  Falls  in  1891.  for  20  years  a 
member  of  the  Administrative  Council  of  Geneva,  and  for 
long  periods  a  member  of  the  municipal  and  national  coim- 
cils,  a  colonel  of  artillery,  and  consulting  engineer  to  many 
important  undertakings. 

Will. — An  estate  of  the  gross  value  of  £40.5.96.3,  with  net 
personalty  £.390,056,  has  been  left  by  Alderman  Isidor 
Frankenbdbg,  J. p..  of  I.  Frankenburg  '&,  Sons,  l>td.,  Man- 
chester and  Salford. 


NEW    COMPANIES    REGISTERED. 


Grimsby    Electric   Vehicle   Co.,    Ltd.    (148,210).— Private 

company.  Registered  .August  11th.  C-ipit.il,  £5,000  in  1.800  7  per  cent, 
cumulative  pref.  anl  3,200  ord.  shares  of  £1  each.  To  take  over  four  electric 
vehicles  and  the  business-  of  an  automobile  proprietor  and  carrier  carried  on 
by  J.  Morris,  at  67,  Wellowgate,  Grimsby,  also  to  carry  on  the  business  of 
bakers,  wholesale  and  retail  confectioners,  &c.  The  subscribers  (each  with 
one  share)  are:  J.  Morris.  67,  Wellowgate,  Grimsby,  wholesale  confectioner 
and  vehicle  owner ;  Mrs.  E.  R.  Morris,  67,  Wellowg'ate,  Grimsby.  The  first 
directors  are;  J.  Morris  (managing  director)  and  Mrs.  E.  R.  Morris.  Regis- 
tered office  ;    67,  Wellowgate,  Grimsby. 

A,     Chase    &    Co.,    Ltd.     (1483214).— Private    company. 

Registered  August  14th.  Capital.  fS.OCHJ  in  £1  shares.  Electrical  and  general 
engineers.  &c.  Agreement  with  A.  M.  Cole  and  A.  R.  Cole.  Thp  subs(.:rihers 
(each  with  one  share)  are :  A.  M.  Cole,  97.  High  Strept,  Teddington,  engi- 
neer; A.  R.  Cole,  9",  High  Street.  Teddington,  engineer;  T.  B.  Hill.  Hillside. 
Tonning,  accountant.  Thf*  first  directors  are  :  A.  M.  Cole.  A.  R.  Cole,  and 
T.    B.   Hill.     Registered   office  ;    97,    High  Street.  Teddington. 

Portable   Electric   Motors,    Ltd.    (148,223).— Private  com- 

pany.  Registered  .August  14th.  Capital,  £2.500  in  £1  shares.  To  acquire 
certain  inventions  and  rights  relating  to  portable  electric  cutters,  &x.  Agree- 
ment with  G.  Fryer.  The  subscribers  (each  with  one  share)  are  :  Lord  Clif- 
ford c{  Chudleigh,  18.  Haven  Green,  Ealing,  landowner ;  G.  Frver,  121, 
Victoria  Street,  S.W.I,  engineer.  The  first  directors  are:  Lord  Clifford  of 
Chudleigh    and    G.    Fryer.      Registered    office:    121,   Victoria   Street,    S.W.I. 


Argilla  Aluminium  Co.,  Ltd.  (148,228),— Private  com- 
pany Rigisitrrtd  .August  ISlli.  Capit.il,  £7, SOU  in  5s.  shnrcfi.  Manufacturers 
of  aluminium  and  oiht-r  metals,  &c.  Aj^i cement  with  R.  D.  Mackinicnih,  M.B. 
The  subscribers  {cacli  with  one  share)  are  ;  R.  D.  Mackintosh,  The  Bungalow, 
Morllakt*.  medical  practitioner;  P.  Evans,  92,  Victoria  Street,  S.W.,  organiser. 
Ptrmantiit  direcloi  s  :  R.  D.  M;ickinto:ih  and  V.  l!\.in>>.  Rctjistertd  office  ;  92, 
\'ictoria   Street,   S.W. 

Chemical  Hn^ineerinj^  audi  Wilton's  Patent  Furnace  Co., 

Ltd.  (.148,912).— Private  conpany.  Registered  August  13th.  Capital,  ^0,000 
in  £1  shares.  Ta  take  over  the  business  formerly  carried  on  at  Hcndon  by 
T.  Wilton  and  G.  Wilion  as  the  Chemical  Engineering  Co.  and  Wilton's 
Patent  .Furnace  Co.,  also  to  carry  on  the  business  of  electrical  engineers,  &c. 
.Agreement  with  N.  Wilton  and  T.  O.  Wilton.  The  subscribers  (each  with  one 
shan-)  arc;  N.  Wilton,  100.  Station  Road,  Hendon,  N.VV.  4,  engineer;  T.  (). 
Wilton,  6.  Emerson  Road,  IHord,  E.,  engine-er.  The  first  directors  are  :  N. 
Wilton  and  T.  r>.  Wilton,  fach  of  whom  may  retain  office  while  holding 
9,000   ord.    shares.      Registeied    office:    Hendon.     N.W.  4. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES, 


David   Anderson  &  Co.,  Ltd. — Charge  on   j^eneral  assets 

(^ubJLxt  to  debentures  authorisi-d  in  1915),  dated  July  19th,  1917,  to  secure 
i'LUOU   in    favour   of    Mis.    A.    M.    Anderson,    Putney. 

Stuart  Turner,   Ltd. — Mortgage  on  freehold   premises   at 

Henley,  d.itcd  July  3lst,  1917.  to  secure  £1,250.  Holders:  L.  H.  Hanburj, 
.A.  T.  Hawcs,  and    W.   .Simonds. 

William  Taylor   Electric  Lamp  Co.,  Ltd. — Particulars  of 

£400  debentures  created  J.inuary  29ih,  1917,  filed  pursuant  to  Section  93  (3) 
of  the  Companies  (Consolidation)  Act,  1908,  the  whole  amount  being  now 
issui^d.  Property  charged  ;  The  company's  undertaking  and  property,  pre- 
sent   and    future,    including    uncalled   capital.      No    trustees. 

Ackroyd  &  Best,  Ltd.— Issue  on  July  31st,  1917,  of  ^61,300 

deberrtures,    part    of    a  scries   of  which   particulars    have  alreatiy    been    filed. 

Thomas    Pritchard,    Ltd. — Trust   deed   dated    July    19th, 

1!)1~.  securing  ifi.UUU  debentures.  Property  charged  :  South  StafTordshire 
Tube  Works,  the  business  of  tube  tnanufacturers  carried  on  there,  the  com- 
pany's plant  and  stock-in-lrade,  &c.  Trustees:  A.  E.  Pritchard,  Wednesbury, 
.Tnd   Rev.   L.    A,   Pritchard,  Sutton    Coldiield. 

Glantawe  Electric  Supply   Co.,   Ltd.    (112,615).— Capital, 

£15,000  in  £10  shares.  Return  dated  June  20th,  1917.  All  shares  taken  up; 
£15,000    paid.      Mortgages   and    charges  :    Nil. 

Brush  Electrical  Enj^ineerinj^  Co.,  Ltd.  (29, 533) .^Capi- 
tal, £253,780  in  ordinary  stoek.  Return  dated  May  21st.  iyi7.  £105,244 
issued ;  £49,312  16s.  paid ;  £55,931  4s.  considered  as  paid.  Mortgages  and 
charges  :    £358,447    4s. 

Anglo= Portuguese  iTelephone  Co.,  Ltd.  (24,545).— Capital, 

£200,000  in  £1  shares.  Return  dated  June  26th,  1917.  All  shares  taken  up. 
£51,046  paid ;  £98,954  considered  as   paid.     Mortgages   and  charges  :    £33,940. 

Altrincham     Electric     Supply,     Ltd.     (40,795). — Capita!, 

£50,000  in  49,650  pref.  shares  of  £1  each  and  7,000  shares  of  Is.   each.  Return 

dated   June   4th,    1917.     45,f00  pref.  and   7,000  ord.    shares  taken  up.  £1  per 

share  called  up  on  40,000  pref..  Is.  per  share  on  5,000  pref.,  and  Is.  per 
share  on  7,000  def. ;  £40,600    paid.      Mortgages   and  charges:    £40,000. 

Walter's   Electrical  Manufacturing  Co.,    Ltd.   (94,300).— 

Capital,  £13,000  in  £1  shares.  Return  dated  July  18th,  1917.  11,250  shares 
taken  up.  £1,250  paid;  £10,000  considered  as  paid.  Mortgages  and  charges: 
Nil. 


CITY  NOTES. 


The  report  of  the  directors  of  the  Tyne- 
Tyneside  side    Tramways    &   Tramroads    Co.    states 

Tramways  Co.  that  the  surplus  of  receipts  over  expenses 
was  £7,490,  which,  with  the  -balance 
brought  forward  from  last  half-year  of  £664,  makes  a  total 
to  the  credit  of  profit  and  loss  account  of  £8,154,  and  after 
deducting  interest  on  debentures,  loans,  &c.,  amounting  to 
£1,01'2,  there  remains  an  available  balance  of  £7,142.  This 
profit  the  directors  propose  to  appropriate  as  follows :  In  the 
payment  of  a  dividend  on  the  preference  shares  at  the  rate 
of  5  per  cent,  per  annum  (less  income-tax),  £601;  in  the 
payment  of  a  dividend  on  the  ordinary  shares  at  the  rate  of 
4  per  cent,  per  annum  (less  income-tax),  £2,678;  in  placing 
to  the  credit  of  reserve  for  renewals,  depreciation,  and  other 
contingencies,  £1,000  (this,  with  £576  interest  on  invest- 
ments, will  increase  the  fund  to  £27.413) ;  in  placing  to  the 
credit  of  special  reserve  account,  to  meet  contingencies, 
£1,000;  in  setting  aside  for  the  reduction  of  registration  and 
formation  expenses,  &c.,  £389;  leaving  to  be  carried  forward 
to  next  half-year  £1,474.  The  traffic  receipts  show  an  in- 
crease of  £5,539,  compared  with  the  corresponding  period  of 
last  year. 


Electro  Bleach  &  By=Products,  Ltd.^Interim  dividend  of 
3^  per  cent,  (less  income-tax)  on  the  preference  shares,  pay- 
able on  September  1st  next. 

France. — The  capital  of  the  Society  Francaise  des  Fon- 
deries  et  Acieries  Electriques,  of  Paris,  is  being  increased 
from   £40,000  to  £100.000. 

A  new  company  has  been  formed  in  Lyons,  with  a 
capital  of  £20.000,  and  the  title  of  La  Societe  pour  la  Creation 
et  I'Utilisation  des  Forces  Motrices,  to  establish  hydro-electric 
plants. 

Crossley  Bros.,    Ltd. — Interim  dividends  of  5  per  cent. 

per  annum  on   both  the  preference  and  the  ordinary  shares 
for  the  half-year  ended  June — the  same  as  last  year. 
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Guildford  Electricity  Supply  Co.,  Ltd.— The  report  of  the 

directors,  tt)  be  presented  at  the  meeting  on  Monday  next, 
states  that  the  gross  receipts  for  the  past  year  were  £12,792, 
a.s  compared  with  fia.OOS  for  the  year  1915,  thus  showing  an 
increased  revenue  of  £694.  There  is  a  balance  on  the  revenue 
ac-count  of  £2.657  (after  crediting  depii'ciation  fund  account 
with  £572),  as  compared  with  a  luUance  of  £1,380  on  the 
revenue  account  for  1915,  when  no  provision  was  made  for 
depreciation.  After  making  due  provision  for  debenture  in- 
terest, interest  on  temporary  loans,  and  the  placing  of  £514 
ti>  the  credit  of  reserve  fund  account,  the  net  revenue  account 
shows  a  balance  of  £289,  and  the  directors  recommend  that 
this  balance  be  carried  forward  to  the  credit  of  the  net 
revenue  account  for  the  present  year.  The  company  durmg 
the  past  year  has  again  suffered  owing  to  the  increased  cost 
of  production  of  electricity,  and  also  to  some  extent  by  the 
decrease  in  the  sale  of  current  for  lighting  purposes.  To  meet 
these  difficulties  the  directors  were  conip*'lled  again  to  m- 
crea.se  the  comjiany's  charges  foi-  current  for  all  purposes  as 
from  the  end  of  -Time  quarter,  1916.  ^ 

Reduction  of  Capital.— Creed  A  Co.,  I  Ad.,  and  B  educed.— 
The  order  confirming  the  reduction  of  the  capital  of  thi« 
company  from  £130,000  to  £90,000  was  registered  by  the 
Registrar  of  Joint  Stock  Companies  on  August  9th. 

Stewarts  &  Lloyd. — Interim  dividend  for  the  half-year 
rnded  June  .30th  at  the  rate  of  10  per  cent,  per  annum  on 
the  preferred  ordinary  shares,  to  be  paid  on  August  31st,  the 
same  as  a  year  ago. 

Blackpool  &  Fleetwood  Tramroad  Co.— .\n  interim  divi- 
dend of  4  per  cent,  per  annum,  free  of  income-tax,  on  the 
ordinary  shares  has  been  declared.  The  same  rate  was  paid 
a  year  ago. 

Calcutta  Electric  Supply  Corporation,  Ltd.— The  number 
of  units  sold  to  consumers  during  the  four  weeks  ended  June 
29th,  1917,  amounted  to  2.230,711,  compared  with  1,866,546 
units  in  the  corresponding  four  weeks  of  1916. 


STOCKS  AND    SHARES. 


Tuesday  Evening. 
VauioUS  of  the  electric  Ughting  shares  are  quoted  ex  dividend, 
but  this  has  not  cheeked  further  advances  in  their  prices. 
That  is  to  siiy,  the  amount  of  the  deduction  has  been  more 
than  recovered;  and  the  prices  of  the  shares  are  decidedly 
good.  Rises  have  occurred  in  Charing  Cross  ordinary  and 
preference,  County,  St.  James's,  City  of  London,  Metro- 
politans, and  Westminsters.  The  market  is  good  all  round, 
and  has  received  a  little  attention  in  consequence  of  an  article 
in  one  of  the  evening  palmers  suggesting  that  mvestors  will 
hnd  in  this  section  excellent  opportunities  for  cheap  pur- 
chases, e        i.\       c     t. 

The  advice  would  bo  very  sound,  were  it  not  tor  the  tact 
that  there  are  scarcely  any  shares  to  be  had ;  and  the  little 
demand  which  aro.se  as  a  result  of  the  article  found  no 
amount  of  stock  worth  mentioning  ready  to  supply  it.  This, 
of  course,  has  been  pointed  out  in  these  notes  from  time  to 
time.  The  best  way  of  s(5curing  shares  is  to  leave  an  order 
with  a  stockbroker  that  he  shall  pick  them  up  at  a  fixed 
price  whenever  any  happen  to  come  to  market ;  other- 
wise, the  would-be  purchaser  is  likely  to  be  disappointed,  and, 
after  waiting  some  time,  will  probably  elect  to  put  his  money 
into  something  else. 

The  threatening  aspect  of  affairs  in  the  railway  world 
caused  a  natural  dulness  amongst  the  various  issues  of  the 
steam  companies,  and  most  prices  are  lower  on  the  week, 
despite  the  calmer  complexion  that  the  trouble  assumed  on 
Tuesday.  The  depression  coloured  to  some  extent  the  stocks 
of  the  electrically-driven  concerns.  Districts,  for  instance, 
arc  down  to  15.  Metropolitans  keep  steady  at  223.  The  in- 
come bonds  of  the  Underground  Electric  Railways  are  main- 
tained by  the  consideration  that  the  price  carries  £2  net 
ilividend  in  it  at  the  present  time,  and,  accordingly,  it  shows 
another  rise  of  \  at  82J. 

From  the  spectacular  point  of  view,  the  most  interesting 
features  in  the  Stock  Exchange  at  the  moment  are  those  con- 
nected with  Mexico.  Carranza  is  declared,  by  those  who 
profess  to  know  what  they  are  talking  about,  to  entertain  a 
new-born  friendliness  for  the  railway  .sy.stems  and  the  utility 
companies.  Whether  this  he  so  or  not.  the  prices  of  all  the 
stocks  have  advanced  hand  over  fist,  and  coine.  of  course, 
upon  the  top  of  sub.stantial  improvements  a  week.  ago. 

Mexican  Tramway  n  per  cent,  bonds  at  44J  are  4  points  up, 
following  their  previous  ri.se  of  4 J.  Mexican  Light  .t  P.ower 
preferred  at  29}  is  also  4  points  to  the  goorl.  after  its  rise  of 
3  last  week.  Pachnca  Fives  at  35i  are  up  7,  and  Monterey 
Fives  at  23i  have  also  gained  several  pcint.<!.  The  same  ten- 
dency is  noticeable  in  everything  else  pertaining  to  Mexico, 
hut,   as  those  who  follow    the   course   of  these  markets   are 


fully  aware,  it  requires  very  little  demand  to  push  up  prices; 
and  a  rise  of  a  few  points  can  easily  be  secured  in  some  parti- 
cular security   without  any  stock  at  all  changing   hands. 

Foreign  descriptions  are  very  firm  throughout,  althouglj 
British  Columbia  deferred  has  lost  part  of  its  rise  of  last 
week,  and  at  29  is  1  to  the  bad.  A  little  buying  of  Anglo- 
.Argentine  TramWay  issues  is  reported.  Brazilian  Tractions 
remain  at  49.  Bombay  Electric  i)ref<Meuce  at  9|  are  ex  divi- 
dend. 

Cable  stocks  and  shares  show  no  diminution  of  strength. 
Indo-Europeans  have  risen  £1.  Eastern  Extensions  are  I 
higher.  Westerns  are  up  J.  The  Telephone  list  is  equally 
good.  Chiles  and  United  River  Plates  are  both  1/10  higher. 
The  rise  in  Marconis  is  well  maintained;  the  .shares  now 
are  quoted  3  1/16,  ex  the  dividend  of  2s.  There  is  a  fair 
amount  of  business  doing  in  this  department,  but  there 
would  be  more  were  there  a  sufficiency  of  shares  to  satisfy 
the  would-be  buyers. 

British  Aluminium  ordinary  are  1/32  better  at  31s.  3d. 
British  In.sulateds  put  on  7s.  6d.  to  13i,  and  Castner-Kellners 
are  good  at  3  7-16.  Nearly  all  the  sections  given  up  to  indus- 
trials exhiliit  prominent  strength.  For  August,  there  is  quite 
a  lot  of  business  doing. 

This  applies  also  to  rubber  shares,  where  a  large  volume 
(if  business  has  been  accompanied  by  very  little  alteration  in 
quotations,  arguing  that  the  buying  is  fairly  well  balanced  by 
the  .selling.  The  iron  and  steel  market  would  be  better  were 
it  not  for  the  labour  difficulties,  whiili  it  is  feared  may  radiate 
from  those  engendered  by  the  minority  Union  of  the  railway- 
men.  The  armament  group  is  quiet;  and  amongst  base-metal 
shares,  notwithstanding  the  prices  now  current  for  the  metals 
themselves,  there  is  but  little  doing. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Eleotbiotty  Companies. 

Dividend  Price 

-^                  , ■ .  Aug  21,     Eiaeorfall 

1916.  1916,  1917.        this  week. 

Brompton  Ordinary        .,        ..      10  9  eixd  — 

Charing  Cross  Ordinary           ..        6  6  8|xd  +4,'- 

do.       do.         do.     4JPref..        4)  i\  8|xd  4  2,- 

Chelsea        4  3  3}  — 

City  ol  London 8  8  18  -H  J 

do.       do.   6  per  cent.  Prel,       8  6  10  — 

County  of  London          ....       7  7  llg  -»-  | 

do.          6  per  cent.  Prel.        8  fi  lOJ  — 

Kensington  Ordinary     ..         ..        7  6  6Jxd  +3/3 

London  Electric B  b  1  — 

do.         do.   6  per  cent.  Pref.        6  4  8J  — 

Metropolitan        8  B  3fxd  +1/- 

do.            4i  per  cent.  Pref.       4)  4)  8i  - 

St.  James'  and  PaU  MaU         ..88  7  +  i 

South  London       6  5  83  — 

South  Metropolitan  Pref.         . .        7  7  31/fi  — 

Westminster  Ordinary  ..        ..        7  7  fjxrl  +8/- 

TeLEOBAFBS  AMD  Tblbphombb, 

Anglo-Am.  Tel.  Pref 6         6  98  — 

do.            Def 88/8      H  aaj  — 

Chile  Telephone 8         8  7ft  -i-  j^, 

Cuba  Sub.  Ord 6          6  84  — 

Eastern  Extension         ....       8         8  14|  +  % 

Eastern  Tel.  Ord 8         8  1444  +1 

Globe  Tel.  and  T.  Ord 7  7  12?  — 

do.               Pref.            ..6  6  lOg  — 

Great  Northern  Tel 23  24  86  — 

Indo-European 18  18  64J  +1 

Marconi       10  16  aftxd  — 

Oriental  Telephone  Ord,         ..       10  10  33  — 

United  R.  Plate  Tel 8         8  6}-A  -^   ft 

West  India  and  Pan 6d.  6d.  Ij^  — 

Western  Telegraph        ....        8          6  14 1  — 

HouB  Rails. 

Central  London,  Ord.  Assented        4         4  61i  — 

Metropolitan         1          I  32J  — 

do.         District       ..         ..      Nil  Nil  15  — 

Underground  Electric  Ordinary     Nil  Nil  Ig  — 

do.               do.      "A"     ..      NU  Nil  6/ti  — 

do,              do,     Income         6         4  82)  +  ) 

FoBBioN  Teams,  fto. 
Dividend 

1916.  1916. 

Adelaide  Sup.  6  per  cent.  Pref.         6          6  6  — 

Anglo-Arg.  Trams,  First  Pref.           6i        6i  22  — 

do.                2nd  Pret.  . .        6$  —  28  — 

do.                6  Deb.       ..6          6  67  — 

Brazil  Tractions 4          4  49  — 

Bombay  Electric  Pref 6         6  9Sxd  — 

British  Columbia  Elec.  Ely.  Pfce.    6          6  174  — 

do.              do.           Preferred  Nil  Nil  81  — 

do.              do.           Deferred  Nil  Nil  29  -1 

do.              do.            Dob.           41        4J  65  - 

Mexico  Trams  5  per  cent.  Bonds      Nil  Nil  44)  +i 

do.            6  per  cent.  Bonds      Nil  Nil  83$  — 

Mexican  Light  Common          . .        Nit  Nil  18  4  21 

do.             Pref Nil  NU  29)  -f4 

do,            Ist  Bonds       ..        Nil  Nil  46)  -1-4) 

MAMCKAcmmiNa  Cohfajiibs. 

Baboock  4  Wilcox         ....       16  16  8J  — 

British  Aluminium  Ord.          ..         7  10  1^,  +7Jd 

British  Insulated  Ord 17)  20  IS)  +  g 

British  Westinghouae  Pref.     . .         74        7)  35j  — 

Callonders 20  30  14J  — 

do.        6  Pref 6          6  il  — 

Oastner-Eellner 32  33  8,vt  ■*-   ft 

Eldison  Swan,  fully  paid         . .        —  —  II  — 

do.       do.  4  pes  cent.  Deb.        4         4  71)  — 

Bloctric  Construction  ....        7)  7)  fR  — 

Gen.  Eloo.  Pref 6         6  lOJ  — 

do.        Ord 10  10  16  — 

Henley 36  36  16  — 

do.      4)  Pret 4)  4)  4  — 

India-Rnbber       10  10  i;j|  +  i 

Telegraph  Ooa 20  30  SSj  — 

*  Divideods  paid  free  of  Inoome.tax. 


Yield 
P.O. 
£1  4 
6  9 
6  13 
6  4 
6  3 
6    0 


0 
0 
4 
4 
3 
0 

6    8     1 
6  17    1 

5  14    8 
Nil 

6  6    8 
5    9    1 

7  4    0 

5  14     6 
7    6    6 

6  10    3 
6  12    0 


6     3 

6  16 

6  18 

6  17 
•6  9 
♦6  10 
•6    9 

6  16 

6  13 

6  19    8 

4  16  10 

8  12     9 
•5  19    8 

1  13    0 
•6  10    « 

6  10    1 
4    8    6 

Nil 

Nil 

Nil 
•4  17    0 


6    0    0 
9  11    4 


7    9    8 


10  10  6 
Nil 
Nil 
7  14  7 
Nil 
NU 
NU 
NU 


6  8 

7  U 

5  U 

7  0 

6  1 
6    8 

Nil 
6  12 

8  0 
fl  17 

6  6 

7  16 
5  12 


6  10 
6    1 
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5ECOND     REPORT     OF     THE 

COMMITTEE      FOR     THE      INTERCONNECTION 

OF     THE     LANCASHIRE     AND 

CHESHIRE     ELECTRICITY     SUPPLY 

SYSTEMS. 


(^Continued  from  page  153.) 
liiuin  lor  Determining  the  Charges  for  Electricity  Supplicii. 
—15.  The  Committee  consider  it  of  importance  that  .some  basis 
for  arriving  at   the  costs  for  the   different  classes   of  supply 
should  be  put  forward  in  this  report. 

They  fully  recognise  the  complexity  of  this  problem,  and 
rousider  it  iuipossible  to  formulate  any  uniform  rate  or  rates. 
16.  Bulk  Supplies.— By  a  bulk  supply  is  implied  a  supply 
afforded  by  one  undertaking  to  another  under  an  agreement 
for  a  defined  period,  and  which  is  available  at  all  times  from 
the  undertaking  giving  the  said  supply,  and  the  undertaking 
receiving  the  same  agrees  to  use  regularly  for  supplying  the 
usual  requirements   of  consumers   in    his   district. 

The  Committee  recommend  that— as  a  general  rulfr-^nly 
those  stations  now  employing  or  about  to  employ  individual 
generating  sets  of  not  less  than  5,000  kw.  capacity  should  in 
the  future  be  used  for  bulk  supply  purposes. 
The  items  which  should  be  included  in  the  cost  per  unit 
■  at  the  bus-bars  of  the  supply  station  are  :  — (n)  Capital  charges 
on  generating  plant,  (6)  working  expenses  of  generating  plant, 
(f)   coal. 

(a)  Capital  Charges  on  Generating  Plant.— The  pre-war 
cost  of  installing  a  complete  plant  using  modern  sets  of  not 
less  than  5,000  KW.  wDl  not  be  found  to  vary  greatly  as  be- 
tween one  locality  and  another.  •  The  Committee  propose 
that  the  figure  should  be  taken  out  in  each  case  and  the  total 
annual  eharges  thereon,  calculated  at  10  per  cent.,  should 
be  expressed  in  £  per  kilowatt  of  maximum  demand  (kw.d.). 
(6)  Working  Expenses  (Gener.wion  only).— Under  this 
heading  are  included  ; — 

Coal  (Stand-by)  N      Expressed  in  £ 

Oil,  Waste,  Water,  and  Stores     ...  per     kilowatt 

Wages  and  Salaries     ,■         of   maximum 

Repairs  and  Maintenance     ...        ...  demand      per 

Management       /  annum. 

Although  not  strictly  accurate,  the  method  of  treating  the 
above  working  expenses  as  an  annual  charge  per  kw.d. 
greatly  simphfies  the  calculation,  and  is  sufficiently  near 
theoretical  accuracy  for  all  practical  purposes. 

No  allowance  has  been  mad?  in  any  of  the  above  estimates 
for  rates  and  taxes,  as  the  Committee  are  of  opinion  that 
all  plant  at  power  stations  used  for  electrical  supplies  delivered 
outside  the  area  in  which  the  power  station  giving  the  sup- 
plies is  situated  should  be  exempted  from  local  taxation. 

(<■)  Coal  (Ednnino)  — The  Committee  recommend  that  the 
item  of  total  fuel  costs  should  be  based  on  a  consumption  of 
•28,000  B.TH.u.  per  imit  delivered  to  feeders  at  stations,  with 
:  a  30  per  cent,  load  factor,  provision  being  made  for  a  varia- 
tion in  the  price  of  fuel.  The  allocation  of  .the  total  fuel 
costs  between  *"  running  "  and  "  fixed  "  expenses  being  deter- 
*■    mined  according  to  load  factor. 

A  numerical  example  is  given  in  a  schedule,  from  which  it 
is  seen  that  for  a  30  per  cent,  load  factor  the  costs  delivered 
to  feeders  at  the  station  bus-bars  equal  £2  6s.  per  kw.d. 
per  annum,  plus  .168d.    per  unit. 

A  table  is  also  included  in  the  schedule  showing  a  sug- 
gested variation  in  the  price  per  unit  for  load  factors  above 
and  below  30  per  cent. 

Alternatively,  this  variation  may  take  the  form  of  a  reduc- 
tion in  the  running  charge  of  .168d.  per  unit  of  from  1  per 
cent,  to  Ih  per  cent,  for  load  factors  between  30  per  cent, 
and  over  50  per  cent.,  and  an  increase  in  the  said  running 
charge  of  .168d.  per  unit  of  from  1  per  cent,  to  200  per  cent, 
for  load  factors  between  30  per  cent,  and  10  per  cent. 

The  undertaking  receiving  the  bulk  supply  shall  declare  its 
maximum  demand  in  kilowatts,  which  may  be  exceeded  to 
the  extent  of  15  per  cent.  only. 

In  arriving  at  the  fixed  charges  to  be  paid  per  annum  to 
the  supplying  authority,  the  actual  recorded  kw.d.  at  the 
station  supplying  shall  in  every  case  be  taken.  There  shall 
be  a  minimum  fixed  charge  per  annum  payable  in  respect  of 
all  bulk  supplies  by  the  purchasing  authorities,  which  mini-  , 
mum  shall  be  based  on  85  per  cent,  of  the  said  declared  ' 
maximum  demand. 

All  bulk  supply  agreements  shall  be  entered  into  for  a 
minimum  period  of  12  months. 

The  bulk  supply  rates  ascertainable  in  the  manner  put 
forward  by  the  Committee  shall  only  be  applicable  to  autho- 
rities purchasing  supplies  involving  a  kw.d.  of  not  less  than 
500. 

17.  Stand-by  Supplies. — By  a  stand-by  supply  is  implied  a 
supply  given  under  an  agreement  for  a  definite  period  which 
one  undertaking  is  under  a  distinct  obligation  to  give  to  any 
other  undertaking — if  called  upon  to  do  so — at  any  hour  of 
the  day. 

Stand-by  supplies  are  capable  of  being  divided  into  two 
classes  :  — 

A. — Those  in  which  energy  is  actually  supplied  by  one 
undertaking  to  another  at   certain    periods    (including  peak- 


liiatl    hiiiirs)  for   varying   rea.sons,  e.g.,   breukdowus  of  plant," 
new    plant     iindi'r    construction    not    completed    by    contract 
ilaU',  &C. 

B.— TlioM-  in  which  no  energy  may  pass  although  the 
supply  authority  is  standing  by  the  whole  time.  This  class 
of  stand-by  supply  may  be  termed  an  insurance  against  acci- 
dents. 

The  rates  for  Class  .\  supplies  shall  be  determined  on  the 
actual  kw.d.  recorded  at  the  supply  .station,  and,  as  far  as 
l)<)ssii)le,  shall  lie  based  on  the  rates  put  forward  for  bulk 
supplies,  with  due  regard  to  all  local  circumstances  or  special 
c()n<litions. 

The  prices  for  Class  B  .supplies  at  the  bus-bars  of  the  supply- 
ing station  shall  be  determined  at  the  rate  jier  annum  per 
kilowatt  of  maximum  demand  of  the  guaranteed  stand-by 
corresiwnding  to  33  J  i>er  cent,  of  "the  capital  charges"  per 
annum    set   forth    uniler  "  bulk   supplies." 

For  all  energy  that  may  pass  under  the  Class  B  supplies 
the  rate  per  unit  shall  be  in  accordance  with  the  overall  costs 
accdiding  to  load  factor  set  forth  in  the  table  for  bulk 
supply. 

18.  Emergency  Sui'PLIKs. — The  Committee  consider  that  it 
is  difficult,  if  not  impossible,  to  formulate  charges  for  a 
supply  of  this  character.  Under  certain  conditions  the  rates 
.set  out  under  either  bulk  supplies,  stand-by  supplies,  or 
reciprocal  supplies  might  be  applicable,  depending  to  a  large 
extent  on  the  capability  of  adjacent  undertakings  to  afford 
such  supply  at  the  time  it  is  reipiired.  Moreover,  in  an 
extreme  emergency,  and  in  order  to  avoid  a  partial  shut- 
ilown,  it  may  be  necessary  for  certain  undertakings  to  incur 
heavy  additional  costs  through  having  to  temporarily  use 
small  or  obsolete  plant.  In  all  cases,  therefore,  the  charges 
under  this  heading  would  be  determined  by  the  district 
boards  after  investigating  the  circumstances. 

19.  Reciprocal  Supplies. — ^These  supplies  may  be  given  dur- 
ing periods  of  light  load,  or  heavy  load,  or  both. 

.\.— Light  Load  Periods. — Light  load  periods  may  be  taken 
to  mean  6  p.m.  to  6  a.m.  daily,  and  12  noon  Saturday  to 
fi  a.m.  Monday;  holiday  times,  and  such  other  hours,  if  any, 
between  6  a.m.  and  6  p.m.,  as  may  be  mutually  agreed  be- 
tween  undertakings. 

The  Committee  propose  that  the  rates  for  this  class  of 
.supply,  at  the  bus-bars  of  the  supplying  station,  shall  be 
determined  as  follows  ;  — 

(a)  33^  per  cent,  of  the  capital  charges  per  kw.d.  per  annum. 

(6)  25  per  cent,    of  the  working  expenses   per   kw.d.   per  . 
annum. 

(c)  A  running  charge  per  unit  to  cover  the  cost  of  fuel. 

A  numerical  example  of  the  application  of  the  above  pro- 
posed basis  for  this  class  of  supply  is  given  in  a  schedule, 
assuming  a  load  factor  of  30  per  cent. 

In  every  case  the  kw.d.  shall  be  the  actual  maximum 
demand  at  the  supply  station  bus-bars. 

One  week  shall  be  taken  as  the  minimum  period  in  arriv- 
ing at  the  kw.d.  charge. 

B.— Heavy  Load  Periods.— These  are  defined  as  being  all 
other  periods  than  those  specified  for  the  Ught  load  periods. 

The  rates  applicable  to  this  class  of  supply  are  the  same  as 
.  tor   bulk  supplies. 

Basis  for  Allocating  the  Capital  Chaiges  on  Interconnecting 
Mains,  Transformers,  and  Switchgear  against  the  Revenue 
.Iccounts  of  the  Participating  .-iuthorities.—^.  As  previously 
provided,  each  participating  authority  shall— where  necessary 
—apply  to  the  proper  Government  authority  for  borrowing 
powers  for  the  interconnecting  mains  to  be  laid  within  its 
own  statutory  area.  Each  authority  shall  in  like  manner 
apply  for  the  borrowing  powers  in  respect  of  transforming 
plant  and  switchgear  requiied  for  interconnecting  purposes. 
If  interconnecting  mains  have  to  be  constructed  in  any  area 
intervening  between  the  statutory  areas  of  two  participating 
authorities,  each  of  the  participating  authorities  shall  apply 
for  borrowing  iwwers  for  one-half  of  the  cost  of  such  mains. 

21.  The  capital  and  maintenance  costs  for  interconnecting 
mains  and  plant  shall  be  allocated  by  the  board  against  the 
respective  participating  authorities  on  the  basis  that  each 
authority  shall  pay  the  proportion  of  such  costs  corresponding 
to  his  iiser  of  the  said  mains  and  plant.  In  making  the 
allocation  the  board  will  give  due  regard  to  the  potential 
and  actual  demand  of  eaeh  authority,  the  amount  of  energy 
transmitted,  and  the  purpose  for  which  such  energy  is  re- 
quired, i.e.,  for  bulk,  stand-by,  or  reciprocal  supplies. 

22.  When  new  or  existing  mains  and  plant  are  used  partly 
for  interconnecting  and  partly  for  supplies  to  industrial  or 
other  consumers,  the  board  shall  allocate  a  proportion  of  the 
total  capital  and  maintenance  costs  incurred  in  affording  such 
supplies,  and  shall  charge  this  proportion  against  the  autho- 
rity or  authorities  supplying  such  industrial  or  other  con- 
.sumers,  the  balance  of  the  costs  to  be  allocated  as  set  out 
in  Clause  21. 

23.  The  maintenance  of  all  interconnecting  mains  and  plant 
shall  (unless  otherwise  directed  by  the  board)  be  carried  out 
by  the  authority  in  whose  area  such  mains  and  plant  are 
situated.  In  the  event  of  a  portion  of  the  interconnecting 
main  being  situated  in  any  area  intervening  between  the 
.statutory  areas  of  two  participating  authorities,  the  mainten- 
ance of  such  portion  shall  be  carried  out  (unless  otherwise 
directed  by  the  board)  by  the  authorities  at  whose  cost  the 
mains  have  been  provided. 

24.  The  rates  of  charge  set  forth  previously  for  bulk  sup- 


190 


TilJi    ELLjCTIUCAL    liEVl-LVV.     [Voi.  si.   No.  2,074,  august  m,  ion. 


plies,  stand-by  supplies,  and  reciprocal  supplies  are  given 
in  terms  of  units  delivered  to  feeders  from  the  bus-bars  of 
the  supplying  generating  stations.  As  supplies  given  by 
interconnecting  mains  between  various  authorities  may  some- 
•times  be  metered  at  the  boundaries  of  the  respective  areas 
of  supply,  and  sometimes  at  the  biis-bars  of  the  receiving 
station,  it  is  proposed  to  add  a  percentage  to  the  overall 
costs  (per  kw.  demanded)  and  per  unit  supplied  as  previously 
laid  down  to  cover  transmission  and  transformation  losses. 
These  losses  are  estimated  to  fall  within  the  following 
limits  :  — 

Transmission    losses    1    i>er  cent,  to '2  per  cent,  per  mile. 

Transformation    losses    ...  '2J  per  cent,  to  .5  ixr  cent. 

'26.  .*is  the  interconnecting  mains  between  the  various 
undertakings  will  in  most  cases  pass  through  the  areas  of 
several  rating  authorities,  and  would  therefore  become  liable 
under  existing  methods  of  rating  to  i-epeated  taxation,  and 
as  the  mains  are  to  be  used  for  mutual  and  national  benefit. 


statutory  authorities  owning  the  interconnecting  mains 
should— subject  to  the  terms  of  Section  6  of  the  1909  Electric 
Lighting  Act — be  allowed  to  furnish  a  supply  to  the  said 
premises. 

27.  The  Committee,  in  setting  forth  above  the  basis  of 
charges  for  supplies,  have  not  made  provision  for  any  "direct" 
profit  on  sales  thereon  for  the  purpose  of  rate-aid,  which 
must  therefore — in  the  absenc*  of  any  legislation — be  left 
to  be  decided  by  each  undertaking  as  at  present,  in  accord- 
ance  with  the  accepted  local   policy. 

The  Committee  cannot  refrain,  however,  from  giving  ex- 
pression to  the  opinion  that  the  practice  of  making  profits 
for  the  purpose  of  handing  over  substantial  grants  in  aid  of 
local  rates  is  detrimental  to  the  interests  of  an  adequate  anil 
economical  supply  of  electricity,  particularly  for  industrial 
purposes.  On  the'  other  hand,  they  would  lay  stress  on  the 
necessity  of  making  adequate  provision  for  depreciation  and 
obsolescence  of  plant. 


Generating  Stations 
E.H.T  Mains  _     . 

.        ofL^V.  Rif  C9 
,         .       Proposed 
Trafford  Park 


Lancashire  akd  Cheshire  Scheme  :  Mai*  ok  Akka  dealt  with  in  the  Report. 


the  Committee  is  of  opinion  that  all  interconnecting  mains 
and  plant  should  be  entirely  exempted  from  assessment  for 
rating  purposes  unless  used  for  distributing  supplies  to  con- 
sumers. The  Committee  would  point  out  that  the  methods 
of  assessing  electrical  mains  and  plant  differ  in  the  various 
localities,  and  unless  special  protective  provisions  are  intro- 
duced with  regard  to  rating  interconnecting  mains,  rates 
will  be  charged  on  supplies  in  one  district  for  which  corres- 
ponding rat«s  have  already  been  paid  in  other  distiicts.  It. 
would  be  obviously  unfair  to  rate  mains  u.sed  for  exchanging 
supplies  between  stations  on  the  same  ba.sis  as  mains  used 
for  di.stributing  supplies  within  the  areas  of  the  participating 
authorities. 

MiHrellaneous  ProtJisions.— 26.  The  Committee  have  con- 
sidered the  possibility  of  interconnecting  mains  being  laid 
in  the  area  of  a  statutory  authority  who  is  unable  or  un- 
willing to  afford  a  supply  of  electrical  energy  to  the  premises 
in  his  area  of  industrial  or  other  consumers  requiring  a 
supply.  -s. 

They  therefore  recommend  that  one  or  both  of  the  adjacent 


28.  Whilst  the  Committee  are  of  opinion  that,  broadly 
speaking,  no  direct  profits  should  be  made  on  the  supplies 
enumerated  in  this  report,  a  possible  exception  may  arise  in 
the  ca.9e  of  electricity  supplies  which  are  given  to  nrw  indus- 
tries established  in  an  area  other  than  that  of  the  authorit.v 
containing  the  source  of  the  supply. 

In  this  instance  the  establishment  of  the  new  works  l)ring» 
incroa.scd  rateable  value  to  the  district  in  which  they  are 
establisht'il,  and  if,  as  may  very  well  prove  to  be  the  ca.sp. 
the  inducement  to  cstabli.sh  such  new  industries  in  the 
selected  area  was  a  supply  of  cheap  electricity  (purchased 
from  another  authority)  it  appears  only  rea.sonable  for  the 
supplying  authority  to  expect  some  direct  return  on  the  sale 
of  current. 

Summary  of  Hrcnmmendalioon  nn  Intercnunrction. — '29.  As 
a  preliminary  step  it  is  essential  that  a  scheme  of  intercon- 
necting the  power  stations  of  certain  of  the  existing  eler 
trical  undertakings  in  T,anca,shire  and  Cheshire  should  I>c  at 
once   proceeded   with. 

IV),    That   the   proper  authority    to   control    this   niovtMnent 
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wouM  be  »  lix'al  joint  board,  on  which  local  authority  ami 
company  interests  are  represented  in  the  manner  set  forth 
in  the  foregointj   report. 

31.  That  the  exif-tiut!  rifjhts  of  all  elcctrii-al  undertaking's  as 
distributors  should  be  observed   within   their  statutory  areas. 

3'i.  Any  undertaking'  adversely  atl'ectt'd  linancially  by  reason 
of  the  eo-ordinatiuu  of  the  int^^reonnecttHl  power  stations 
should  be   reimbursed   by   the  partieipatins  authorities. 

33.  That  the  basis  for  eosts  oi  supply  between  authorities 
and  all  ehartjes  in  relation  to  expt^nditure  on  intereonnectint,' 
mains  and  plant  should  be  determined  by  the  joint  board  in 
the  manner  described  in  the  report. 


The  Conferment  of  AddHional  Powers  upon  the  Joint  Board 
in  regard  to  the  Establishment  and  Control  of  all  Future  and 
Existing  Power  Stations  and  High-J'rcssure  Transmission 
Lines.— Si.  The  Committee  recognise  that  the  matters  dealt 
with  under  this  section  of  the  report  are  somewhat  outside 
the  strict  terms  of  their  reference,  but  the  future  economical 
development  of  electricity  generation  and  i^upply  on  a  large, 
scale  is  so  bound  up  with  the  question  of  interconnection  of 
existing  undertakings  that  this  report  would  not  be  complete 
without  a  reference  to  the  larger  question. 

35.  The  Committee  would  again  reaffirm  their  opinion  that 
it  is  not  desirable  or  necessary  to  interfere  with  the  existing 
rights  of  undertakings  with  regard  to  the  distribution  of 
electricity  within   their  statutory  areas. 

36.  During  the  course  of  its  deliberations  on  •"  interconnec- 
tion "  the  Committee  had  under  consideration  the  necessity 
in  the  near  future  of  making  provision  for  a  much  larger 
output  than  is  at  present  called  for,  thus  necessitating  the 
erection  of  new  power  stations  or  additions  to  existing  sta- 
tions which  would  be  used  (in  conjunction  with  the  new  and 
existing  systems  of  high-pressure  interconnecting  mains)  to 
furnish  supplies  to  areas  now  served  by  a  number  of  existing 
undertakings. 

37.  The  units  generated  by  the  undertakings  included 
within  Groups  A,  B,  C,  and  D  amounted  to  421,000,000  units 
for  the  year  ending  March  Slst,  1916.  Under  normal  condi- 
tions the  rate  of  increase  is  about  20  per  cent,  per  annum. 
80  that  during  the  next  five  years  the  output  may  be  ex- 
pected to  increase  to  at  least  1,000,000.000  units,  and  the 
maximum  load,  which  for  the  year  ended  March  31st.  1916. 
amounted  to  138,429  KW.,  will  have  correspondingly  increased 
to  300,000  KW.  The  average  increase  in  load  is,  therefore, 
equal  to  32.000  kw.  per  annum  for  the  whole  of  the  groups. 

38.  The  Committee  have  carefully  considered  how  this  in- 
crease in  production  can  be  met  so  as  to  achieve  the  most 
economical  results,  both  in  the  employment  of  capital  and 
in  reduced  operating  expenses. 

39.  In  some  districts  it  may  be  desirable  to  increase  the 
capacity  of  existing  stations,  while  in  others  it  will  be  neces- 
sary to  erect  new  power  stations.  In  both  cases  the  new 
plant  will  consist  of  large  units  which  will  be  used  in  con 
junction  with  the  new  and  existing  systems  of  high-pressuie 
interconnecting  mains  to  furnish  the  total  supply  to  certain 
statutory  areas>  and  to  augment  the  existing  supply  to  others. 

40.  In  the  preceding  report  deahng  with  interconnection 
the  Committee,  in  order  to  ensure  the  most  economical  re- 
sults, recommend,  iyiter  alia,  that  powers  should  be  conferred 
on  the  joint  board  to  co-ordinate  and  prescribe  the  running 
hours  of  existing  stations  and  to  act  in  an  advisory  capacity 
in  regard  to  all  proposals  for  future  extensions  of  generating 
plant.  The  joint  board,  as  one  central  body,  will  therefore 
exercise  some  of  the  powers  at  present  administered  by  each 
existing  statutory  authority. 

41.  The  Committee  have  considered  whether  the  new  power 
stations  required  to  supply  more  than  one  authority  should 
be  erected  and  operated  by  a  combination  of  the  authorities 
inore  immediately  interested  in  the  u.se  of  .such  power  sta- 
tions as  contemplated  in  Section  8  of  the  Electric  I-ighting 
Act,  1909  (subject  to  the  powers  of  the  joint  board  as'  pre- 
viously set  out),  or  whether  the  erection  and  operation  of 
such  new  power  stations  should  be  provided  at  the  cost  of, 
and  be  operated  by.  the  joint  board,  thus  nece.i.sitating  the 
conferment  of  financial  and  administrative  powers  upon  the 
joint  board. 

42.  In  the  ordinary  course  of  development,  as  indicated  in 
Clause  37,  a  considerable  improvement  would  no  doubt  result 
over  present  methods  if.  in  certain  localities,  new  power  .sta- 
tions were  erected  at  the  cost  of  those  authorities  who.  for 
the  pre.sent  or  immediate  future,  will  obtain  their  .supplies 
from  such  a  source,  but  as  such  power  stations  increase  in 
size,  and  the  area  over  which  their  supply  is  given  also  in- 
creases, a  larger  number  of  authorities  become  interested  in 
the  operation  of  the  stations,  and  will  naturally  require 
representation  in   their  admini.stration. 

43.  As  the  new  stations  will  be  interconnected  with  each 
other,  it  appears  inevitable  that  tjiere  must  be  a  general  co- 
ordination of  effort,  first  in  localities,  then  in  districts,  and 
finallv  in  the  larger  area  covered  by  this  report.  In  view-  of 
this  inter-relation.shir>  between  existing  statutory  authorities 
in  the  different  localities  and  districts,  the  Committee  are  of 
opinion  that  ultimate  developments  may  lead  to  a  complete 
federation  of  the  interests  of  the  whole  of  the  different 
authorities  in  the  area. 

44.  Many  advantages  would  be  derived  if  the  financial  and 
controlling   powers   now-   exercised   by   the    various    company 


ajid  municipal  undertakings  in  the  areas  under  consideration 
were  centred  under  one  owning  and  operating  authority. 
The  time  involved  and  oxfK'nse  at  pre.si'ut  incurred  by  indivi- 
dual undertakings  ami  Government  departments  in  coiuiec- 
tioM  with  the  procedure  for  raising  and  repaying  capital 
would  be  giyatly  reduced.  The  ap{jortioning  of  tlie  capital 
and  maiiiteiiaiice  charges  on  plant  and  mains  usi-d  for  inter- 
connected supplies  between  the  various  participating  authori- 
ties would  be  avoided.  .\ll  questions  of  proht,  diii'ct  or  in- 
direct, between  one  authority  and  another  would  be  elimi- 
nated, and  by  reason  of  centralised  and  collective  ownership 
thcic  would  lie  nuiri'  ell'ective  control  than  would  be  possitile 
under   any    scheme  of  individual  ownership. 

40.  The  initiation  of  such  a  scheme  at  th(!  present  time 
presents  certain  dilliculties  which  cannot  be  overlooked.  The 
ca|)ital  exiH'iiditure  per  kilowatt  of  plant  installed,  the  cost 
I>er  unit  generated,  and  the  .selling  pric^  to  industrial  con- 
sumers vary  so  considerably  as  between  one  authority  and 
another  that  the  owning  and  operating  of  the  whole  of  the 
existing  power  stations  by  a  central  authority  might,  unless 
adequate  safeguards  are  ju-ovided,  adversely  atTert  those 
authorities  who  at  present  have  the  benefit  of  low  capital 
ej[penditure,  low  generating  costs,  or  favourable  local  condi- 
tions, to  the  immediate  benefit  of  other  authorities  who  do 
not  possess  these   advantages. 

46.  Under  the  interconnection  scheme,  it  seems  inevitable 
that  some  of  the  less  efiicient  power  stations  mu.st  be  super- 
seded in  favour  of  more  economical  supplies  from  the  new 
power  stations,  or  from  new  plants  in.stalled  in  the  more 
favourably  .situated  exi.sting  stations,  and  it  appears  to  the 
Committee  that  in  such  cases  the  undertakings  so  affected 
must  necessarily  be  relieved  of  the  financial  obligations  rest- 
ing upon  them  in  respect  of  superseded  plant. 

47.  The  difficulties  referred  to  in  Clause  45  will  be  largely 
overcome  as  the  less  efficient  power  stations  are  superseded, 
because  the  capital  expenditure  per  kilowatt  and  the  gene- 
rating costs  of  the  remaining  stations  in  the  various  localities 
will  tend  to  become  approximately  the  same.  The  Com- 
mittee feel,  therefore,  that  while  the  rights  of  the  statutory 
authorities  should  be  maintained  as  regards  the  distribution 
and  sale  of  energy,  it  may  be  desirable  in  order  to  secure  a 
closer  co-ordination  of  effort  to  invest  the  joint  board  with 
further  powers  to  erect  new  power  stations,  and.  to  acquire 
when  and  where  necessary  the  ownership  and  control  of 
existing  power  stations.  The  Committee  recommend  that 
powers  to  acquire  existing  stations  should  only  be  exercised 
after  the  joint  board  has  approved  thereof  by  a  two-thirds 
majority,  and  would  be  subject  to  the  sanction  of  the  proper 
central  Government  tribunal.  Any  authority  -whose  under- 
taking is  being  acquired  would  have  the  right  of  appeal  to 
the  tribunal  on  all  que.stions,  financial  and  otherwise,  relating 
to  the  action  of  the  joint  board. 

'  In  the  case  of  companies,  these  proposals  would  probably 
involve  the  purchase  of  their  entire  undertakings. 

48.  In  the  event  of  a.  power  .station  being  purcha.sed  under 
Clau.se  47,  the  joint  board  .shall  supply  energy  to  the  autho- 
rity owning  such  power  station  at  a  price  not  exceeding  the 
co.9t  at  which  energy  was  produced  at  the  said  power  station 
during  the  preceding  12  months,  but  all  such  prices  shall  be 
.subject  to  revision  at  the  close  of  each  financial  year,  due 
regard  being  had  in  each  ca.se  to  all  the  factors  entering  into 
the  costs  of  production. 

{To  b»  concluded.) 


Testing   for  Troubles  with   a   Telephone  Receiver. — 

One  of  the  most  useful  devices  for  locatinjr  wiring  troubles 
is  a  headband  receiver  of  from  2.50  to  500  ohms  resistance 
— the  same  type  of  receiver  as  is  used  by  telephone  operators.  This 
type  has  the  advantage  of  allowing  the  free  use  of  both  hands  for 
testing. 

In  testing  for  door  bell  trouble,  for  instance,  remove  the  cover 
from  the  push  button,  touch  one  cord  end  to  each  terminal,  and 
listen.  If  no  sound  is  heard  in  the  receiver  it  is  an  indication  that 
the  circuit  is  clear  and  the  wiring  is  all  right.  If  a  frying  noise 
is  heard  it  indicates  a  loose  joint  or  poor  connection  on  the  circuit 

on  the  bell,  probably.     If  the  terminals  are  pushed  together  to 

ring  the  bell  while  the  receiver  cords  are  still  connected  and  a 
sharp  back  kick  is  heard  in  the  receiver,  it  indicates  that  the  bell  is 
either  short-circuited  or  the  tension  on  the  clapper  is"  too  great. 
If  there  is  a  rattling  sound,  the  bell  has  been  ringing.  If  every 
operation  produces  but  a  very  faint  response  in  the  receiver,  it 
means  that  the  battery  is  weak. 

After  a  little  practice  the  trouble  man  can  soon  find  very  many 
uses  for  a  receiver  of  this  kind.  By  this  push-button  test  method, 
trouble  can  be  readily  located  and  remedied.  A  double  receiver 
headband  should  never  be  used,  but  a  single  one.  so  as  to  have  one 
ear  free  for  listening  to  outside  noises.     T.  <ind  T.  Ai/e. 

Municipal  Tramways   Conference,    1917.— This   year's 

annual  meeting  of  the  Municipal  Tramways  Association  will  beheldat 
Blackpool  on  .September  20th  and  21st  (.headquarters.  Savoy  Hydro). 
Amongst  the  subjects  for  discussion  are  "  Principles  to  Adopt  to 
Ensure  the  Highest  Xet  Earning  Capacity.'  by  Messrs.  Holford. 
Barnard  and  Priestley  i  "  Rules  of  the  Footpath."  by  Mr.  J. 
Dalrymple ;  "'  Differentiation  in  Tramway  Fares,"  by  Mr.  W. 
Murray;  and  the  "Development  of  Tramways.'  The  annua 
generaJ  meeting  will  be  held  on  September  21st. 
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FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


SALVADOR.— In  reporting  the  issue  of  a  Decree  making 
certain  modifications  in  the  Customs  Tariff  of  the  Repubhc, 
H.M.  Consul  at  San  Salvador  states  that  Customs  duties  on 
imported  goods  are  now  payable  as  follows  : — 5  per  cent,  in 
U.S.  currency,  10  per  cent,  by  a  draft  on  the  United  States, 
and  85  per  cent,  in  local  currency,  at  the  exchange  of  the 
day.  Electrical  goods  do  not  appear  to  be  affected  by  the 
Decree  itself. 

CHILE.— A  Presidential  Decree  has  been  issued  providing 
that,  as  from  January  '29th,  import  and  export  duties,  ware- 
house, hghthouse  and  buoy  dues,  and  consular  fines  shall  be 
collected  as  follows:— All  with  the  exception  of  export  duties 
are  to  be  paid  in  currency,  with  a  surcharge  which  is  to  be 
fixed  weekly  according  to  the  average  price  of  gold.  Export 
duties  are  to  be  paid  as  to  50  per  cent,  in  notes  with  the  cor- 
responding surcharge,  as  indicated  above,  and  50  per  cent. 
in  drafts  on  London  at  90  days'  sight,  the  amount  in  drafts 
to  be  paid  for  each  gold  peso  to  be  determined  according  to 
the  average  exchange  value  of  drafts,  which  is  also  to  be 
ascertained  weekly.  From  March  1st  only  30  per  cent,  of 
the  export  duties  is  to  be  paid  in  drafts,  the  remaining  20  per 
cent,  (to  make  up  the  50  per  cent.)  being  paid  in  national  gold 
coin. 

By  a  Decree  dated  January  26th  a  new  form  of  consular 
invoice  has  been  brought  into  use  for  merchandise  shipped  to 
Chile,  which  requires,  inter  alia,  that  each'class  of  merchan- 
dise shall  be  designated  in  the  invoice  itself,  and  should  there 
be  various  kinds  of  any  class  of  goods  each  particular  kind 
must  be  stated.  Invoices  are  to  be  in  Spanish  throughout, 
and  if  the  Chilean  Consul  who  legalises  the  invoice  considers 
that  the  value  declared  in  it  is  not  the  current  market  price 
of  the  goods,  he  may  note  at  the  foot  what  he  considers  to 
be  the  true  value.  The  Decree  took  effect  in  Chilean  Con- 
sulates on  May  1st,  and  in  Chilean  Customs  Houses  on  July 

iBt. 

ITALY- BRAZIL.— The  Italian  Government  have  de- 
nounced the  provisional  Commercial  Agreement  between  Italy 
and  Brazil  of  July  5th,  1900,  and  the  Agreement  will  accord- 
ingly cease  to  have  effect  at  the  end  of  1917. 

BRAZIL.- An  official  intimation  has  been  made  that  the 
new  consular  invoice  regulations  contained  in  the  Budget 
Law  for  1917,  and  in  the  subsequent  Decree— see  the  Review 
of  April  20th— have  been  modified  in  view  of  the  objections 
raised. 

It  is  now  required  that  invoices  shall  be  presented  for  con- 
sular "legalisation"  before  the  arrival  of  the  vessel  convey- 
ing the  merchandise  at  the  port  of  destination  in  Brazil  (this 
supersedes  the  requirement  that  the  invoice  must  be  taken 
out  before  the  departure  of  the  vessel). 

A  fine  will  be  levied  on  the  consignee  in  Brazil  only  in 
cases  where  any  discrepancy  that  may  be  discovered  between 
the  declaration  contained  in  the  consular  invoice  and  the 
actual  Epntents  of  packages  is  .such  that  a  greater  amount  of 
duty  isleviable  on  the  goods  than  would  have  been  levied  had 
the  consular  invoice  declaration  been  accepted  by  the  Customs 
without  question. 

All  packages  must  be  numbered,  if  possible  in  consecutive 
order;  in  no  case  may  the  same  number  be  used  more  than 
once  in  numbering  packages  included  in  one  and  the  same 
consignment  (the  Budget  Law  required  consecutive  number- 
ing of  packages). 

NORWAY.— The  exportation  of  carbon  electrodes  and  elec- 
trodes for  industrial  use,  electrode  .scrap,  and  retort  graphite 
has  recently  been  prohibited. 

SWEDEN.— As  from  May  2Gth  the  exportation  of  the 
undermentioned  goods  has  been  prohibited  : — 

Insulating  compositions,  also  manufactures  of  the-composi- 
tions;*  mercury  and  mercury  alloys  (amalgams);*  vulcanised 
fibre  and  other  chemically  prepared  fibre  board  in  plates  or 
sheets;  vulcanised  fibres  in  tubes  or  rods.  (*ExtensionB  of 
existing  prohibitions.) 

NETHERLANDS.— The  Board  of  Trade  are  informed  by 
H.M.  Consul-General  at  Rotterdam  that  a  statistical  tax  at 
the  rate  of  one  per  mille  (one-tenth  jier  cent.)  ad  valnrein  is 
now  leviable  on  all  goods  imported  into,  or  exported  from, 
the  Netherlands,  in  order  to  defray  the  expenses  of  a  Bureau 
which  has  been  established  to  compile  Customs,  &c.,  statistics. 

TERRITORY  KNOWN  AS  "  GERMAN  EAST  AFRICA." 
—Regulations  have  been  issued  by  the  Senior  Military  Cus- 
toms Officer  at  Dar-cs-Salaam  setting  out  the  conditions  under 
which  goods  in  transit  through  the  occupied  territory  in 
"  German  East  Africa  "  may  be  conveyed  through  the  ports 
of  Bukoba  and  Muanza.  The  text  of  these  regulations  was 
given  in  the  official  Board  of  Trade  Journal  for  May  24th. 


NEW    PATENTS   APPLIED  FOR,    1917. 

(not  yet 'published.) 

Conipilevl  expressly  (or  this  journ;iI  by  Messrs.  W.  P.  Thomi'son  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  anj  at 
Liverpool  and   Bradford 

11,350.    "  Printing-telegraphy."      F.    Ritchie.     August    7th. 

11,:157.  "  Magnetic  blocks  for  linlding  iron  and  steel  during  grinding, 
planing,    &x."'    G.    Khisanachvili.      August   7th. 

11,358.  "  Means  for  controlling  electric  circuits."  W.  O.  Kknninc.ton. 
August   7th. 

11,360.  "  Alternating-current  g'nerator  and  group  converter."  Soc.  I-'kan- 
CAisE  Radio-Electrique.     August   7th.      (France,   August  4th,   1916.) 

11,380.     "  Thernto-electric     generators."       M.     Santanc.klo.      August     8lb, 

11.389.  "  Lamps   or    lanterns  (or   aircraft."     H.   C.   Brown.     August    8th. 

11.390.  "  Lampholdcrs  for  electric  lamps."  H.  C.  Brown  &  Fiiller  Accu- 
mulator   Co.      August    8th. 

11,392.  "  Electric  transforming  and  converting  apparatus."  BRtrisil  Thom- 
son-Houston   Co.     {General     Electric    Co.,    U.S..\.).       August    8th. 

11,410.  "  Spark  arresters."  F.  A.  LacraNvE,  J.  P.  O'Donnell  S:  P.  C. 
Saccaggio.     August  8th. 

11,420.  "  Ignition  devices  for  intei  nal-conibustion  engines."  W .  O.  Ken- 
NtNOTON,      .August   8th. 

11,440.  "  Igniting  spark  for  internal-combustion  engines,  shot-firing  mag- 
netos, &c."     L.  C.  Grant.    August  9th. 

11.457.     "  Ignition    apparatus    for    aviation     engines."      SoC.     LoHRAtNE    des 

.ANCIENS      EtABLISSEMENTS     DE     Dl^TRtCtl     ET      ClE      DE     Ll'NEVILLE.  .AugUSt     !*th, 

(France,  August  16th,    1916.) 

11,465.     "  Interrupter    for    electric    circuits."      R.    Boscil.      August'    9th. 

11,486.  "  Apparatus  for  rectifying  high-tension  discharge  from  trans- 
formers. &c."     B.  H.  MoRPHv.     August   10th. 

11.489.  '*  Dynamo-electric   machines."      J.    Fraser.      August   lOlh. 

11.490.  "  Control  of  electric  motors,  applicable  to  cranes,  hoists,  itc." 
j.  Hbnerv.     August  10th. 

11,497.  "  Electrical  distilling  apparatus."  D.  B.  Jones.  .August  10th. 
(U.S.A.,   December   7th,    1916.) 

11.505.  *'  Electrical  induction  apparatus."  British  Thomson-Houston  Co. 
(General    Electric    Co.,    U.S.A.).  August    lOlh. 

11.506.  ".Alternating-current   circuits."     R.    H.    Long.     August  lOlh. 
11,511.     "  Art   of   electric    welding."      S.   C.    Carv.      August   10th, 

11,528.     "  Electric   cables  or    conductors."      T.   S.   Sevmour.      August    10th. 

11,531.  "  Compasses  and  instl^lments  for  detecting  changes  of  magnetic 
declination."     R.   L.    Glazebrook   &  F.   E.    Smith.     August  10th. 

11.534.  "  Magnetic  compasses  and  electric  lamps  for  use  therewith."  R.' 
S.  Mason.     August  10th. 

11,544.  "  Sparking  control  of  aviation  engines."  M.  G.  Smiles,  W.  D.> 
Smiles  &    \V.   T.  Warren.     August   10th. 

11,579.     "Sparking-plug    tester."      J.    Hanman.      August    11th. 


PUBLISHED   SPECIFICATIONS. 


April   30th,    1916.     (107,994.) 
Berry.     April  20th,  1916.   (107,995.): 
C.   J.   Beaver    &    E.   .A.   Clareniont..  ': 


W.    B.    Bennitt.     July    19th, 


: 


X8ie. 

The   numbers    in    parentheses   are   those  under    which    the    Specifications    will 
be  printed  and    abridged,  and    all    subsequent   proceedings    will  be   taken. 

5,842.  Dvnamo-electric  Machines.  British  Thomson-Houston  Co.  &  F.  P;'7 
Whitaker.     April   20th,    1916.     (107,993.) 

5.858.  Electric   Fuses.      .A.   F.    Berry. 

5.859.  Electric  Heat  Radiators.     A.  F. 
10,023.     Electric  Joint-making    Washer. 

July   17lh.    1916.     (108,015.) 

10,178.    Controllers    for    Electric   Motors. 
1916.      (108,030.) 

11,360.  Electric  Heaters  for  W.\tek  and  other  Liquids.  Benham  &•  Sons,  . 
and  C.    K.    Allensby.     August    Uth,    1916.      (108,045.) 

12,396.     Electric    Furnace.     I.   Rennerfclt.     September  8th,  1915._    (101,412.)' 

12,561.       DvNAMO-ELIiCTRIC     MACHINES      FOR     COMBINED     ElECTRIC      LIGHTING     ANt>- 

Ignition  in  connection  with  Motor-driven  Vehicles  and  the  like.  W.' 
Holt  &  B.   Brooks.     September  5th,   1916.     (108,062.) 

17,752.  Electric  Fire  or  Radiator.  H.  H.  Berrv.  December  9th,  1916." 
(108,097.) 

18,160.  Arrangement  for  -IAutomaticallv  Advancing  the  Ignition  in  Explo- 
sion Engines.  Soc.  Anon,  pour  I'Eclairage  Electrique  des  Vehicules.  Dccwn-. 
ber   29th,   1915.     (102,958.) 

18,504.  Electric  Starters  for  Internal-combustion  Engines.  A.  H.  Midg- 
ky   and    C.   A.    Vandcrvcll    &    Co.      December  27th,    1916.      (108,114.) 


lOXT. 

438.  HK.ii-FHEnuKNCv  .Altlunaious.  J.  Bethenod  it  ]•..  Girardeau.  August 
llltli,    1915.     (Dividcil   application    on    10,.576/16.)      (103,6.57.) 

2,0:22.  Ignition  Devices  for  Inteknal-comol'siion  Engines.  J.  J.  Murray. 
.\pril    13lh,    1916.      (Divided    application   on    6,460/16.)      (108,124.) 

2,332.  .Sealing  and  Bonding  (jlands  for  Electrical  Junction  Boxes.  G.  .s. 
Boothrovd  and  Callender's  Cable  &  Construction  Co.  February  16th,  1017. 
(108,125.) 

3,091.  Carhibr  or  Means  for  Sipi'orting  Electric-lamp  or  other  Shades. 
Reflectors  and  the  like.     A.  P.   Rutherford,     March  2nd,  1917.     (108,129.) 

C,196.  Electric  Ikon.s  and  tub  like.  Cable  Accessories  Co..  F.  H.  Recv.  s 
and    P.    W.    Davis.      May  2nd.   1917.      (108,141.) 


Decimal  Coinage.-— Tlic   Deiimiil  Association  has  issnwl 

IV  iKiiiipltlot  Oil  the  stiliject  of  British  Decimal  Coinage.  deiiliriK- 
with  the  chiiicc  of  unit  :  the  AsijOciation  considers  that  the  ques-tioii 
is  narrowed  down  to  the  choice  of  the  sovereiirn  or  the  dollar,  the 
former  involving  no  chanpre  in  the  values  of  our  (jold  and  silver 
coinage,  but  a  chanjrc  of  1  jier  cent,  in  value  of  the  bronze  coinajre, 
while  the  latter  would  retain  the  lironze  coins  at  their  existing 
values,  but  would  chanjje  all  the  re.sl.  includinp  thei)Ound  steriing. 
The  Association  is  clearly  in  favour  of  the  retention  of  the  pound, 
divided  into  I.oOO  mils,  but  invites  the  expression  of  opinions  from 
all  who  are  interested  in  the  subject.  The  view  which  we  have 
always  advocated,  and  to  which  we  atlhere,  is  that  the  jjound  should 
be  retained  unchanged  in  value. 
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It  is  forlunate  for  us  that  the  Ainei-icaii  railway 
authorities  have  a  liabit  of  scattering  their  electric 
railway  statistics  broadcast,  for  were  the  British 
"  railway  i)ublic  " — amongst  whom  we  include 
existing  shareholders  and  that  large  section  of  the 
public  which  may  be  regarded  as  potential  investors 
in  railway  undertakings  -to  depend  fo-r  its  informa- 
tion as  to  working  results  on  the  tender  mercies  of 
the  British  railways  which  have  adopted  electric 
traction,  we  fear  that  it  would  fare  rather  badly. 
The  fact  that  British  railways  have  in  recent  years 
equipped  many  miles  of  electrically  worked  routes 
is,  of  course,  a  general  indication  that  a  change  was 
necessary  and  that  electrical  working  has  been 
found  to  offer  the  most  satisfactory  nrethod  of  effect- 
ing the  change.  So  much  is  clear  to  those  who 
think  the  matter  over;  but  how  many  do  this? 

Some  \aluable  data  was  recently  given  at  a 
meeting  of  the  New  York  Railroad  Club  in 
regard  to  the  electrical  operation  of  the  Chicago, 
Milwaukee  &  St.  Paul  and  the  Norfolk  and 
Western  Railroad's  electrified  routes.  The  former 
is  the  most  extensive  project  of  the  kind  yet 
carried  out,  being  the  conversion  of  440  miles 
of  main  line,  crossing  three  niountain  ranges, 
and  involving  a  naturally  difficult  route  with  many 
tunnels.  This  company,  as  stated  in  our  issue  of 
^larch  jnd  last,  is  preparing  to  electrify  another 
j2o-mile  stretch  of  main  line,  to  Seattle,  crossing 
the  Cascade  iMountains,  and  situated  further  west 
than  the  existing"  electrified  route,  from  which  it 
will  for  the  present  be  separated  by  an  intermediate 
steam-operated  section  200  miles  in  length.  Ulti- 
mately, however,  it  is  proposed  to  electrify  the 
whole  western  end  of  the  system  to  the  Pacific, 
some  900  miles  in  length. 

The  data  concerns  the  working  during  the  last 
three  months  of  the  years  191 5  and  1916  under  steam 
and  electric  traction  respectively,  of  the  226-mile 
Rocky  Mountain  division,  between  Harlowton  and 
Deer  Lodge,  which  handles  both  passenger  and 
freight  service.  Under  steam  conditions  we  find 
119,330  train  engine-miles  plus  24,752  helper  engine- 
miles,  normally  reqliiring  13  engines;  under  elec- 
trical operation  119,237  train  engine-miles  were 
run.  no  helper  engines  being  required,  and  seven 
locomotives  only  were  employed-.  The  figures  do 
not  disclose  the  true  position,  however,  as  freight 
engines  often  assisted  passenger  trains,  and  it  is 
considered  that  less  than  half  the  number  of  loco- 
motives will  suffice  under  electrical  operation.  Per 
engine,  the  train  miles  with  steam  averaged, 
roughly,  9,000,  as  against  17,000  with  electricity, 
and  the  latter  required  29  k\v. -hours  per  train  mile, 
as  against    188  lb.   of  coal  under  steam  conditions. 

Turning  to  the  freight  service,  the  electrical  re- 
sults show  to  even  greater  advantage.  Measured 
in  1,000  ton-mile  units.  282,862  were  moved  under 
steam,  and  364,087  under  electric  operation,  requir- 
ing 176,937  steam  train-miles,  plus  56.363  helper 
engine-miles,  as  compared  with  186.010  electric 
train  miles  and  20,157  electric  helper  miles.  For 
this  work  43  steam  and  15  electric  locomotives  were 
used,  which,  allowing  for  the  additional  electric  ton- 
miles,  shows  that  three  and  three-quarter  times  as 
many   steam   locomotives    were   required  to    handle 
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the  same  ton-mileage,  though  this  does  no  repre- 
sent the  whole  of  the  difference,  as  more  electric 
locomotives  were  available  than  would  be  normally 
used. 

In  1,000  ton-miles  per  engine,  steam  averaged 
6,745,  as  against  24,260  under  electric  traction.  The 
total  time  under  steam  conditions  was  17,825  hours, 
as  against  only  14,535  liours  for  electrical  working, 
representing  3.78  mins.  for  steam,  and  2.39  mins. 
for  electrical  working  per  1,000  ton-miles,  the  latter 
requiring  39.4  kw. -hours  and  the  former  276  lb.  of 
coal.  The  steam  data  includes  no  mileage  for  light- 
engine  working,  while  the  electric  working  presum- 
ably allows  for  energy  returned  to  the  system  dur- 
ing regenerative  working,  which  is  a  feature  of  this 
line,  and  during  one  month  amounted  to  iii  per 
cent,  of  the  total  power  consumed  at  the  motors, 
as  ineasured  at  the  locomotives. 

The  Norfolk  &  Western  electrification  was  de- 
signed for  a  special  purpose,  i.e..  to  reduce  the  time 
taken  and  to  obtain  greater  efficiency  in  handling 
the  heavy  eastbound  mineral  traffic  up  the  Elkhom 
grade  and  through  the  Elkhorn  tunnel,  which  is 
single  tracked.  Electrical  working  has  increased 
the  average  speed  from  seven  to  14  miles  an  hour, 
and  the  average  engine-milesi  per  day  from  60  to 
100. 

The  ma.ximimi  east-bound  tonnage  of  51,226  under 
steam  conditions  has  increased  to  59,543  under  elec- 
trical working,  but  only  nine  electric  locomotives 
were  required  to  deal  with  the  maximum  day's 
traffic,  as  compared  with  43  steam  locomotives.  In 
1914.  13-.61S  loaded  eastbound  cars  required  93,625 
engine-hours,  but  in  1916,  165,680  cars  were  dealt 
with  electrically  in  44,112  engine-hours.  The 
through  freight  and  passenger  trains  are  still 
worked  by  steam,  but  are  helped  by  electric  loco- 
motives; the  latter  have,  with  reduced  operating 
costs,  doubled  the  capacity  of  the  line. 

Both  these  instances  of  electrical  working  may  be 
classed,  by  those  who  feel  so  disposed,  as  special 
applications,  in  which  the  conditions  were  favour- 
able to  electric  traction  and  unfavourable  to  steam 
operation,  though  it  seems  probable  that  the  results 
will  bear  a  wider  application,  in  view  of  the  ten- 
dency for  railway  conditions  to  become  more  and 
more  difficult  for  steam  operation,  and  ever  more 
favourable  to  electrical  working.  The  paying  limits 
of  railway  electrification  are  not  easily  defined  in 
practice,  if  battery  traction  is  taken  into  considera- 
tion as  an  adjunct.  In  this  country  the  limits  of 
suburban  electrification  schemes  have  shown  greater 
expansion  in  recent  times— the  South-Western  being 
an  example,  while  the  London-Brighton,  and  Lon- 
don-Southend  electrification  proposals  —  unfortu- 
nately in  abeyance  at  the  moment— the  Manchester 
suburban  schemes,  and  the  North-Eastern  mineral 
railway  electrification,  all  indicate  that  even  our  con- 
servative railway  directorates  are  showing  a  widen- 
ing interest  in  the  extended  application  of  electric 
traction,  under  conditions  which  a  few  years  ago 
would  have  been  regarded  in  railway  circles  as  im- 
practicable. 

.A.n  important  point  is  that  neariy  all  the  fore- 
going projects  originated  before  the  war,  when  the 
cost  of  fuel  and  labour  were  relatively  much  more 
favourable  than  they  are  now,  or  will  be  after  the 
war.  i.e..  the  conditions  are  becoming  such  that  the 
paying  limits  of  electrification  will  be  greatly  ex- 
tended, and  this  will  be  even  more  the  case  when 
cheap  electric  power  becomes  available  in  large 
quantities  in  industrial  areas — which  are  also  heavy 
railway  traffic  centres— as  an  outcome  of  the  pro- 
posed reorganisation  of  our  electric  supply  indus- 
try. Under  the  probable  conditions  of  the  near 
future  British  main-line  operation  by  electric  trac- 
tion may  become  an  economic  necessity — though  we^ 
are  well  aware  that  the  cherished  tradition  of  the 
past  will  not  be  overcome  without  a  struggle. 


Trade 
Commissioners. 


Some  time  ago  it  was  announced 


that  the  Government  intended  to- 
appoint  12  additional  Trade  Com- 
missioners. We  have  so  often  ex- 
pressed our  opinion  concerning  the  usefulness  of 
the  services  rendered  by  the  four  Commissioners 
who  have  acted  in  this  capacity  for  some  years- 
past  that  we  need  not  repeat  it  now.  What  we,  as 
plain  men,  cannot  understand  is  why,  when  a  deci- 
sion has  been  made  it  cannot  be  acted  upon  with- 
out a  prolonged  period  of  waiting.  These  additionali 
Trade  Commissioners  have  been  asked  for  by  the 
business  world  for  many  years  past,  and  its  recom- 
mendation has  been  authoritatively  endorsed  by 
committees  that  have  reported  upon  the  after-the- 
war  situation.  Since  the  (jovernment  made  up  its 
mind  to  act,  a  great  deal  of  time  and  atlention  have 
been  devoted  to  the  schemes  for  a  reorganisation  of 
our  Conuiiercial  Intelligence  -Services  (Board  of 
Trade  and  Foreign  Office),  and,  according  to  the 
daily  Press,  such  reorganisation  scheme,  bringing 
trade  intelligence  matters  under  unified  control,  has- 
been  approved  by  the  Cabinet.  It  may  be  that  it  is 
because  headway  has  been  made  at  last  in  that  con- 
nection that  the  Civil  Service  Commission  has  been 
authorised  to  invite  applicants  for  the  positions  of 
Trade  Commissioners  to  lodge  particulars  of  their 
qualifications.  They  have  to  be,  according  to  the 
announcement,  men  possessing  a  good  knowledge 
of  import  and  export  trade,  who  have  had  commer- 
cial experience  at  home  and  abroad,  and  who  should 
be  under  50  years  of  age.  In  our  own  opinion,  the 
more  they  know  of  engineering  and  electrical  affairs 
the  better,  for  we  look  for  far-reaching  and  bene- 
ficial effects  to  ensue  for  our  particular  industries 
from  the  efforts  of  the  16  Trade  Commissioners  of 
the  British  Empire  during  the  years  following  the 
war.  The  selection  of  the  most  likely  men  will  be 
made  by  the  Selection  Committee  of  the  Civil  Ser- 
vice Commissioners,  and  that  Committee's  recom- 
mendation will  be  passed  on  to  the  President  of  the- 
Board  of  Trade  after  the  chosen  applicants  have 
been  interviewed.  We  sincerely  hope  that  in  every 
case  the  choice  will  be  wisely  made,  and  on  essential' 
merit,  and  that  there  will  not  be  another  long  period 
of  waiting.  The  Commissioners  should  be  ready  to- 
take  up  their  work  straightaway. 


Just    as    was    the  case    in    Great 
Tlie  Ignition       Britain,    so    also   in   France,    prior 
Magneto  to  the   war,  the  automobile  indus- 

Industry  try    was' mainly   dependent   on  the 

in  France.  German  Bosch  Co.  for  its  supply 
of  ignition  magnetos.  The  situa- 
tion was  so  dealt  with  that  quite  a  large  number  of 
magneto  manufacturing  concerns  have  sprung  into- 
existence  there,  with  the  object  of  not  only  freeing 
the  business  from  the  German  monopoly,  but  also  of 
rendering  the  country  self-supplying  as  regards  mag- 
netos for  ignition  purposes.  One  of  the  principal' 
makers  is  the  S.E.V.  Co.,  in  which  about  75  per 
cent,  of  French  motor-car  manufacturers  are  finair- 
cially  interested.  This  concern  took  over  the  Bosch 
establishment  in  Paris  early  in  the  war,  and  ran  it 
until  its  own  magneto  factory,  which  is  now  ten 
times  as  large  as  the  French  Bosch  plant,  had  got 
into  working  condition.  Other  French  concerns 
now  making  magnetos  are  Messrs.  Grouvelle  and 
Arquembourg,  the  Salmson  Aviation  Motor  Co., 
the  Compagnie  Gcnerale  des  Magnetos,  the  Lava- 
lette-Eisemann  Co.,  the  Gibaud  Co.,  the  Nilmelior 
Co.,  and  about  half-a-dozen  other  small  concerns. 
It  is  understood,  too,  that  the  De  Dion  Bouton  Co., 
makers  of  the  motor-cars  of  that  name,  are  estab- 
lishing a  plant  for  the  production  of  magnetos. 
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BALANCER  U5ED  FOR  TESTING 
PURPOSES. 


For  some  years  the  balancer,  of  which  the  diagram  of  con- 
nections is  showti,  has  been  in  use  for  the  testins;  of  mutors 
and  dynamos.  "With  tlie  use  of  this  machine  on  a  supply 
of  .^OO  volts  pressure,  any  direct-current  motor  from  .'lO  volts 
to  5(H)  volts  may  be  tested  up  to  a  limited  horse  power. 
One  of  the  ciiief  features  about  it  is  that  the  ]ircssure  can 
be  regulated  with  ease  to  suit  any  motor.  This  balancer  is 
comprised  of  three  si.\-pole  shunt-wound  machines,  with 
lap-wound  armatures,  which  are  all  direct-coupled. 

The  three  armatures  shown  are  connected  in  series  with 
each  other  ai'ross  the  oOO-volt  supply.  The  shunt  windings 
of  all  three  machines  are  connected  in  jjarallel  across  .'lOO 
\idts.  and,  as  will  be  ol>served  from  the  diagram,  tlicv  have 


Shim  Su|>t>>^ 


shunt    I'csisiancc  for  adjusting  the  load  of  the  motor  which 
is  being  tested. 

It  is  also  convenient  to  have  a  f  )ur-way  swiU'h  and  volt- 
meter on  one  branch  swil/ihboard  to  observe  the  voluigc 
betwei^n  dill'ercnt  main  terminals.  The  outside  voltage 
would  be  .5(10  volts,  and  armatures  -JOO,  200,  and  100 
wdien  normal.  In  an  actual  test  of  three  motors,  the 
largest  being  belted  to  the  balancer,  and  the  two  others  on 
to  the  permanent  machines,  the  writer  took  the  readings  of 
the  watts  supplied  and  the  watts  used  on  the  motors.  The 
motor  readings  were  : — 

No.  1,  220  volts,  ISO  amperes  =  Uli.CiOij  waits. 
No.  2,  220      „        '>r,        ,.        =  12,11"! 
No.  H,  110      „        5:!         .,        =     .-),,S30       .. 


Fig.  1. 

a  variable  resistance  in  circuit  w'ith  each  one. 
The  pressure  of  500  volts  is  divided  up  as  shown 
in  tig.  1,  so  that  as  the  armatures  are  in  series 
with  each  other,  any  alteration  of  shunt  resist- 
ance alters  the  voltage  on  all  three  armatures ; 
and  when  the  volts  are  reduced  on  one  armature, 
the  volts  subtracted  are  added  to  the  volts  on  the 
other  two  armatures.  If  the  two  armatures 
normally  at  200  volts  each  were  reduced  to  180 
volts  each,  the  armature  normally  at  100  volts 
would  then  be  increased  to  140  volts. 

It  is  convenient  to  have  a  voltmeter  connected 
with  each  armature,  as  shown,  when  the  effect 
of  using  the  variable  shunt  resistances  can  be 
seen. 

The  l)alancer  itself  is  belted  up  to  the  larger 
sized  machines,  and  so  it  is  necessary  to  reverse 
it :  the  two-way  switch  is  employed  for  this 
purpose.  This  switch  is  only  operated  when  the 
double-pole  switch  is  out,  and  it  is  possible  to 
arrange  a  device  to  prevent  breaking  the  shunt 
circuit  when  the  current  is  on. 

The  other  vaiiable  resistance  shown  in  the 
diagram  is  for  the  purpose  of  increasing  or 
decreasing  the  speed  of  the  balancer,  and  so 
increasing  or  de::reasing  the  load  of  any  motor 
which  may  be  tested  by  being  belted  to  the 
balancer.  The  four  cables  from  the  armatures 
are  connected  to  switchboards  in  parallel  with 
each  other,  which  are  fixed  in  convenient  positions  near 
the  test  plate. 

In  testing  the  smaller  sizes  of  macliines,  the  load  is 
supplied  by  other  permanent  shunt-wound  machines  con- 
nected as  motors  from  the  switchboard  as  shown  in  tig.  2, 
and  when  any  motor  is  running  with  full  load,  the  current 
generated  is  fed  back  to  the  balancer.  This  permanent 
shunt  machine  is  fitted  with  a  shunt-reversing  switch  for 
changing  the  direction   of   rotation,   and   also   a   variable 


Total  watts  used     ...         ...  .'J7,."!H() 

The  ammeter  in  circuit  with  the  balancer  as  shown  in 
fig.  1  read  4 '.I  amperes  when  the  motors 
were  using  the  total  watts  stated, 
which  gives  us  500  x  4!)  =  24,500 
watts  suppliel,  and  33,030  watts 
saved.  It  is,  of  course,  more  econo- 
mical to  test  as  many  motors  as 
possible  at  one  time,  as  the  balancer 
takes  9,000  watts  when  running  with- 
out load,  and  a  load  is  required  to 
justify  the  use  of  it. 

When  starting  to  test  a  motor,  as 

in  fig.  2,  it  is  best  to  start  -No.  1  motor 

first,   and   in    the    case    of   testing   a 

series  motor,  it  is  necessary  to  start  up 

this    motor    first,    a-s   a   series    motor 

requires  a   load   to  start    in    order  to 

prevent  it  racing   away.      Adjust  the 

s])eed  on  this  machine  by  means  of  the 

shunt    resistance    to    give    the   s])ecA 

required   by  motor  No.  2.      All  that 

is   then    required    is   to    start    motor    No.  2   up    in    the 

ordinary  way,  and  afterwards  adjust  the  load  to  what  is 

required  by  the  shunt  resistance  of  motor  No.  1 . 

It  is  necessary  to  ha\e  the  shunt  resistance  of  motor  No.  I 


in   small   sieps. 
sli  rhtlv.— A.  K. 


and    suitable    for    varying    the    loal  very 


Copper  Shell  Bands. — Mr.  Sherard  C'owper-Coles  in- 
forms us  that  a  plant  of  considerable  size  is  being  erected  in  the 
South  of  En<rland  for  making:  shell  bands  by  the  Cowper-Coles 
centrifujial  copper  process,  in  which  the  Government  is  interested. 
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NOTES     ON     ALTERNATING-CURRENT 
TRACTION     MOTORS. 


NuMEitou.s  proposals  have  been  jmt  forward  in  coinicction' 
witli  the  development  of  single-phase  connuutator  motors, 
suitable  for  the  propulsion  of  electric  trains.  Prior  to  jjhe 
war  a  great  deal  of  experimental  work  was  being  unaer- 
taken,  especially  on  the  Midi  Railway  in  France,  and  it  is 
a  matter  of  regret  that  this  imjiortant  work  has  been 
interrupted. 

The  single-phase  system  has,  of  course,  made  tlie  greatest 
headway  on  the  Continent  of  Europe  and  in  America. 
What  is  used  largely  on  the  American  lines  is  the  series 
compensated  motor  ;  that  is,  a  motor  having  the  armature, 
the  main  field  winding,  and  compensating  winding  con- 
nected in  series.  As  the  compensating  winding  carries 
current  equal  and  opposite  to  the  armature  current,  the 
cross  magnetisation  is  neutralised  over  the  entire  pole  face, 
and  the  compensating  winding  not  only  counteracts  field 
distortion  Init  also  improves  the  power  factor,  for  any  field 
in  an  alternating-current  machine  must  of  necessity  increase 
the  wattless  current.  ■  The  main  field  that  produces  the 
torque  and  a  commutating  field  are,  of  course,  necessary,  but 
the  armature  field  is  harmful,  and  should  be  compensated. 
Motors  with  a  local  commutating  pole-winding  only  are 
■satisfactory  on  direct-current  circuits,  but  not  on  alternating- 
furrent  circuits.  What  is  wanted  and  what  is  provided 
in  the  latter  case  is  a  distributed  compensating  winding 
embracing  the  greater  part  of  the  armature. 

The  main  advantage  of  this  type  of  motor,  having  the 
main  field  and  compensating  windings  in  seiies  with  the 
.armature,  is  that  the  machine  will  work  with  direct  current. 
Of  course,  in  some  cases  the  compensating  winding  is  short- 
circuited  upon  itself  when  the  compensating  current  is 
produced  inductively.  Experiments  indicate  that  the 
results  obtained  with  the  two  methods  of  exciting  the 
compensating  windings  differ  inappreciably,  provided  the 
motor  always  works  with  alternating  current.  But 
when  motors  have  to  work  with  direct  current  as  well  as 
altei'iiating  current,  it  is  better  to  have  all  the  windings  in 
series,  for  the  compensating  winding  then  remains  active 
under  both  conditions,  and  will  always  prevent  field  dis- 
tortion and  improve  commutation.  Motors  with  the  com- 
pensating winding  in  series  with  the  armature  are  used  in 
this  country  on  the  electrified  line  of  the  Midland  Railway 
and  on  American  single-phase  railways. 

In  addition  to  the  distributed  compensating  winding, 
there  may  be  local  commutating  pole  windings,  but  so  far 
the  nse  of  motors  built  on  these  lines  has  been  confined 
mainly  to  Continental  railways  usually  working  at  periodi- 
cities in  the  neighbourhood  of  15  cycles  per  second.  The 
Lotschberg  locomotives,  for  instance,  are  fitted  with  motors 
of  this  kind.  The  interpole  winding  maybe  energised  from 
the  secondary  of  a  sei'ies  transformer  having  its  jjrimary 
connected  in  series  with  one  of  the  motor  leads,  when  the 
strength  of  the  current  passing  round  the  interpolcs  varies 
in  proportion  to  the  load.  The  axes  of  the  main  and 
compensating  windings  are  at  half  the  polar  distance  from 
one  another,  and  the  third,  or  commutating,  winding  is 
arranged  inside  the  compensating  winding  and  between  two 
adjacent  slots,  so  that  the  connnutating  turns  only  embrace 
ii  single  tooth. 

L'ertain  types  of  so-called  repulsion  motors  have  also  been 
tised  successfully  on  single-phase  railways.  The  com- 
pensated repulsion  motfir  of  the  Latour,  AYinter  Eii.'hliei-g 
type  has  come  into  considerable  use  for  light  railway  work, 
for  which  it  seems  well  adapted.  The  circuits  of  this 
machine  are  similar  in  most  respects  to  those  of  the  plain 
.series  motor,  but  the  motor  possesses  an  additional  set  of 
brushes  siiort-circuitcd  upon  themselves,  and  in  mechanical 
line  with  the  windings  of  the  stiitor.  In  distinction  to  the 
performance  of  the  compensated  series  motor,  in  which  the 
effect  of  speed  is  to  increase  the  apparent  resistance  of  the 
armature,  which  possesses  negligible  reactance,  the  armature 
of  the  compensiited  repulsion  motor  possess  at  starting  the 
major  portion  of  the  apparent  reivctance  of  the  motor,  and 
the  effect  of  increased  speed  is  to  decrease  such  apparent  react- 
ance continually.  The  motor  has  the  advantage  of  working 
at  practically  unity  power  factor,  due  to  the  property  of  com- 


mutator   motors   with    short-circuited    brushes    having  no 
inductance  at  synchronous  speed  and   negative  inductance 
above  that  speed.     When  employed  for  railway  work,  the      .   I 
speed  control   is  obtained  by  a  series  variable-ratio  trans-  * 

former,  the  primary  of  which  is  in  series  with  the  main  field 
circuit,  and  the  secondary  is  connected  to  the  main  lirnshes. 
There  need  not,  therefore,  be  any  direct  connection  l)etweeu 
the  stator  and  armature,  and  the  \'ariable-ratio  transformer 
permits  of  obtaining  a  number  of  speed-load  curves.  The 
motors  operating  on  the  electrified  lines  of  the  Brighton 
Railway  are,  as  is  well  known,  of  the  comimnsated  repulsion 
type. 

Another  type  of  single-phase  commutator  motor  that  has 
proved  suitable  for  traction  puiposes  is  the  Deri  motor,  as 
fitted  to  the  motor-coaches  running  on  the  Martigny- 
Orsieres  Railway  in  Switzerland.  The  advantage  of  this 
motor  is  that  speed  control  may  lie  obtained  by  shifting  the 
brushes,  with  the  result  that  all  contactors  and  other  t 
voltage-regulating  arrangements  are  eliminated.  The  stator 
winding  is  entirely  independent  of  the  armature,  and  cur- 
rent can,  consequently,  be  sujiplied  to  these  motors  at  pres- 
sures apprecial.)ly  higher  than  those  permissible  with  series 
compensated  motors.  On  the  commutator  are  two  sets  of 
brushes — one  fixed  and  the  other  movable,  and  the  fixed  and 
movable  brushes  are  connected  together  by  means  of  flexible 
cables.  To  bring  the  armature  to  rest  the  movable  brushes 
are  shifted  so  as  to  be  in  line  with  the  axis  of  the  stator  ; 
•but  Ijy  tiH'ning  this  set  of  brushes  out  of  this  position,  the 
armatiu'c  is  made  to  revolve.  When  the  movable  brushes 
shift  away  from  the  fixed  brushes,  the  flexible  cable  main- 
tains electrical  connection  between  them,  and  when  the 
brushes  are  brought  together  there  is,  of  course,  no  differ- 
ence of  potential  across  the  brushes.  Thus  no  current  flows 
in  the  armature.  Under  these  circumstances,  the  only 
current  taken  by  the  motor  is  the  magnetising  current,  for 
the  conditions  correspond  to  those  whii'h  prevail  when  a 
transformer  is  connected  to  the  mains  without  load  on  the 
secondary.  But  as  soon  as  the  movalile  brushes  are  shifted 
away  from  the  fixed  lirushes,  current  flows  in  the  armature 
winding  and  a  torque  is  developed.  The  Deri  motors  em- 
ployed on  the  Martigny-Orsicres  Railway  are  four-pole 
machines,  and  are  designed  for  a  pressure  of  nOO  volts  and 
a  periodicity  of  l.">  cycles  per  second. 

The  experiments  made  on  the  Midi  Railway  are  very 
interesting,  because  every  traction  motor  of  importance  has 
been  tried.  One  of  the  conclusions  arrived  at  was  that 
ordinary  repulsion  motors  are  most  satisfactory  when  running 
at  synchronous  speeds,  a  fact  that  is  now  pretty  generally 
recognised.  It  happens  that  the  transformer  cross  field  in 
in  these  motors  is  of  such  phase  as  to  induce  in  the  short- 
circuited  armature  coil  by  rotation  a  pressure  which  jiracti- 
cally  counteracts  the  harmful  sparking  voltage,  and  this 
cross  field  is  of  approximately  the  correct  strength  for  com- 
pensating the  sparking  voltage  when  the  sjieed  attains  the 
synchronous  value.  This  simple  fact,  it  seems,  has  settled 
the  future  of  repulsion  motors,  for  such  motors  are  best 
adapted  for  operating  near  the  synchronous  speed.  At  speeds 
above  synchi'onisni  the  transverse  iield  increases  in  strength, 
the  commutation  becomes  unsatisfactory,  and  the  iron  losses 
increase. 

On  some  single-phase  motors  it  is  customary  to  impress 
a  certain  voltage  on  the  armature  and  main  field  winding, 
and  another  voltage  on  the  compensating  winding,  and  these 
motors  are  sometimes  callcfj  series  repulsion  motors.  The 
two  voltages  may  be  taken  from  diiferent  paits  of  the  main 
transformer  or  from  the  same  part  of  it.  Imagine  an 
armature  connected  in  series  with  a  main  field  winding  and 
a  compensating  winding,  and  also  connected  to  the  secondary 
of  a  transformer  like  an  ordinary  series  compensated 
motor,  then  if  a  tapping  be  taken  from  the  transformer  and 
be  connected  to  the  junction  between  the  main  field  and 
compensating  winding,  we  have  what  is  sometimes  called 
the  scries  repulsion  or  doulily-fed  motor.  The  effect  of  the 
additional  transformer  coimection  is  that  at  the  higher 
speeds  the  conniiutation  is  improved.  The  so-called  series 
repulsion  connection  is  therefore  adopted  a.s  a  running 
connection — that  is,  when  the  motor  is  miming  above  its 
synchronous  speed. 

The  locomotive  built  by  the  French  Thomson- Houston 
Co.  for  the  Midi  Railway  is  fitted    wiUi   series  repulsion 
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motors.  When  starting,  the  brushes  are  short-ciicuited, 
and  current  is  suiJiilied  to  the  stator  terminals,  so  tliat  it 
passes  through  the  main  tield  and  eonipensiiting  winding. 
After  the  motor  has  attained  synchronous  speed,  ho\ve\er, 
the  short  circuit  across  tlie  brushes  is  removed,  and  the 
armature  is  connected  in  series  with  the  stator  windings. 
At  the  same  time,  an  additional  voltage  is  impressed  upon 
the  compensating  winding,  thus  producing  a  local  strength- 
ening of  the  tield,  which  assists  connnutation.  This  voltage, 
like  the  main  voltage,  apjilied  to  the  terminals  of  the  ■ 
motor,  is  taken  from  the  main  transformer.  Tlie  motors 
on  this  locomotive  have  20  poles  :  consecinently,  at  the 
working  jieiiodicity  <if  IC;^  t-ycles,  the  synchronous  speed  is 
practically  UK)  revolutions  per  miinite,  and  this  corresponds 
to  a  travelling  speed  of  25  km.  per  hour.  When  the 
armatures  are  connected  in  series  with  the  field  windings, 
however,  the  maxinnnn  speed  of  the  locomotive  is  78  km. 
per  hour,  or  about  three  times  the  speed  attained  when  the 
motoi-s  are  running  at  synchronous  speed. 

The  locomotive  built  for  the  Midi  Railway  by  the 
Ateliers  de  (,'onstructions  Electriques  du  Nord  et  de  I'Est, 
is  also  fitted  with  motors  that  are  stai'ted  as  repulsion 
motors,  but  the  tield  windings  are  afterwards  (•omiected  in 
sei'ies  with  the  armature.  At  the  low  speed  the  repulsion 
connection  gives  results  in  every  way  satisfiictory.  There 
are  two  commutation  or  compensating  windings,  both  in 
the  same  slots,  and  for  series  working  they  are  connected 
in  piwallel.  They  each  have  a  different  number  of  turns 
and  different  cross  sections,  and  are,  of  course,  displaced 
!tO  electrical  degrees  from  the  main  tield  which  provides 
the  torque.  When  the  motors  run  as  repulsion  motors  -the 
brushes  are  short-circuited  and  the  current  is  fed  into  the 
machine  through  the  main  stator  and  compensating  winding. 
Under  these  conditions,  however,  only  one  of  the  connnu- 
tation windings  is  active. 

The  French  Westinghouse  Co.  also  built  a  locomotive 
for  trial  on  the  Midi  Railway,  and  the  motors  fitted  to  it 
are  ordinary  series  compensated  motors,  which  transmit 
their  power  to  the  driving  wheels  through  gearing,  whilst 
the  locomotive  built  by  Brown-Boveri  is  fitted  with  Deri 
motors  controlled  by  shifting  the  brushes.  There  are,  of 
course,  other  kinds  of  single-phase  commutator  motors 
besides  those  which  have  been  mentioned — such  as  reverse 
doubly  "  fed  motors."  Innumerable  schemes  of  connections 
have,  in  fact,  been  devised  for  these  machines,  but  it  is 
doubtful  if  many  of  them  are  of  any  real  practical  value. 

The  motors  referred  to,  however,  have  all  proved  them- 
selves suitable  for  electric  traction  purposes,  and  some  have 
been  in  service  for  a  considerable  time. 


MERCURY     RECTIFIERS     FOR     LARGE 
OUTPUTS. 


E-KCEPT  in  matters  of  detail,  there  has  been  no  important  chan<i:e 
in  the  construction  of  large  mercury  rectifiers  durinj,'  the  past  five 
or  sis  years,  but  there  are  now  a  number  of  installations  which 
have  been  in  satisfactory  service  for  some  years,  and  the  popularity 
of  large  mercury  rectifiers  will  undoubtedly  continue  to  increase, 
for  they  offer  the  nearest  possible  approach  to  the  ideal  "  static 
converter.""  Rectifiers  of  this  type  have  been  in  use  for  years 
without  requiring  any  renewals  or  repairs,  and  with  only  inter- 
mittent use  of  a  va»:uum  pump.  The  principal  features  of  a  modern 
■' ironclad  "  mercury  rectifier  may  be  gathered  from  fig.  1.*  The 
main  working  space  A  and  the  condensing  cliamber  B  are  enclosed 
by  steel  cylinders  with  strong  steel  end  j  plates  i'  and  D.  The 
bottom  plate  carries  the  insulated  mercury  cathode  K.and  the  main 
anodes  E  pass  through  the  ring  D.  Six  or  12  anodes  are  used  (.tor 
50,  100,  or  200  amperes  each),  and  they  are  mounted  concentrically 
with  the  cathode  on  as  large  a  diameter  as  possible.  The  con- 
densing chamber  is  welded  to  the  anode  ring  D,  and  the  latter 
makes  a  gas-tight  but  removable  joint  with  the  main  chamber. 
The  top  plate  of  the  condensing  chamber  carries  the 
ignition  solenoid,  vacuum  connection  (v),  and  eye-bolt.  The 
main  and  condensing  chambers  are  provided  with  water  jackets 
ST,  which  lead  into  annular  spacess  y  R  in  the  anode  ring. 
These  spaces  are  connected  by  radial  cooling  channels,  hence  the 
leading-ID  equipment  is  kept  cool.  Both  the  anodes  and  the 
cathode  are  cooled  (by  f  and  L  respectively)  ;  and  o  P  represent 
the  fall  and  rise  pipes   for  the   water  circulation.     A  compound 

Reproduced  from  a  recent  issue  of  the  E.T.Z.,  whence  these 
notes  are  derived. 


packing  of   aaliestos   and    mercury   is    found    most    effective    in 
preventing  leakage  of  air  through  the  anode  bushes,  Vc. 

A  mercury  trough  u  is  mounted  below  the  condensing  chamber, 
and  arcs  emanating  from  the  anodes  are  received  within  a  funnel- 
shaped  collector,  the  bottom  opening  of  which  is  submerged  in  the 
mercury  cathode.  Reaching  down  to  the  centre  lof  the  cathode 
screen  m  is  an  iron  striking  anode  H.  which  is  operated  by  the 
solenoid  J,  so  as  to  strike  an  arc  on  the  mercury  when  coramencinj!; 
operation.  One  or  two  auxiliary  exciting  anodes  o  are  fed  with 
direct  or  alternating  current,  and  ensure  that  the  rectifier  remains 
ready  for  immediate  service,  even  though  the  load  current  be  zero 
for  some  time  (p.<j.,  in  tramway  service  all  the  cars  may  be  8topi)ed 
'simultaneously). 

The  two  values  of  maximum  cathode  current  at  present  aflojitrd 
as  standard  by  the  tUcichrichtcr  A.t!.'  arc  2.50  and  .'lOO  amperes  at 
110  to  HOO  volts.  It  is  remarkable  that  one  and  the  same 
rectifier  can  be  used  for  any  voltage  within  the  specified  limit. 
Also,  by  using  t>  or  12  anodis.  the  same  type  of  rectifier  can  be 
used  for  full  output  from  one,  two  or  three-phase  networks.  When 
the  outjiut  of  a  single  rectifier  is   insufficient  to  meet  the  necnls. 

several  may  1)0  used  in 
parallel  ami  put  into  or 
out  of  commission  like  a 
single  machine.  l''ivn 
.")O0-ampcrc  rectificifl,  for 
instance,  yield  l,87."i  kw. 
at  TSO  volts. 

Cnnnt'ctioiis.  -In  onler 
to  use  several  rectifiers 
in  parallel,  uhoke  coils 
are  connected  in  the  anode 
branches.  These  may  be 
arranged  as  current 
dividers  (see  fig.  2),  which 
arrangement  has  the  ad- 
vantage of  small  energy 
consumption,  but  gene- 
rally necessitates  simul- 
taneous working  of  the 
paralleled  units.  The 
choke  coils  in  the  circuit 
shown  in  fig.  8  have  some- 
what higher  energy  con- 
sumption and  increasei.1 
inductance,  which  is  use- 
ful in  damping  out  the 
current  pulsations.  Fur- 
ther, this  method  of 
parallel  connection  per- 
mits rectifiers  to  be 
switched  on  and  off  as 
desired.  If  each  rectifier 
has  a  main  transformer, 
the  total  voltage  drop  is 
sufficient  to  ensure  satis- 
factory parallel  working 
between  rectifiers  and/or 
other  current-supplying 
equipment,  without  using 
choking  coils.  By  con- 
necting the  transformer 
primary  in  star  or  delta, 
and  using  suitable  chok- 
ing coils,  the  total  regu- 
lation of  the  rectifier  may 
be  made  anything  between 
.5  per  cent,  and  17  per 
cent.,  according  to  the 
characteristics  of  the  d.c. 
source  or  sources  with 
which  it  is  to  be  paral- 
leled. By  using  choking 
coils  connected  as  in 
fig.  i,  a  practically  con- 
stant D.c.  pressure  can  be 
obtained  from  the  rectifier 
at  all  loads  from  light 
to  full,  without  the  aid 
of  governors  or  othc^r 
siHjciaL  gear.  For  instance,  in  a  certain  case,  the  open-circuit 
D.c.  iiressure  of  500  volts  fell  to  440  volts  (i.e.,  by  12  per  cent.)  at  a 
current  of  5  amperes  or  less,  but  thereafter  remained  practically 
constant  up  to  a  load  exceeding  200  amperes. 

Induction  regulators  oj-  step  transformers  may  be  used  for 
voltage  regulation,  and  anything  up  to  +  5  per  cent,  variation  in 
D.c.  pressure  may  be  obtained  by  tappings  on  the  main  transformer 
of  the  rectifier.  A  cheaper  and  more  flexible  system  for  use  in 
charging  accumulators  consists  of  three  choking  coils  with  an- 
adjustable  core,  which  can  be  set  by  means  of  a  hand  wheel  on  the 
supporting  spindle.  The  choker  is  connected  between  transformer 
and  rectifier  in  the  anode  leads. 

It  is  one  of  the  advantages  of  the  modem  mercury  rectifier  that 

*  i.e.,  the  Rectifier  Co.,  founded  at  Glarns  in  1913  by  the  Brown- 
Boveri  Co.  (Switzerland),  and  Hartmann  i:  Braun  (Frankfort-on- 
Main).  Hartmann  has  secured  a  compuLsory  licence  to  utilise  the 
Cooper-Hewitt  D.R.P.  157,642,  so  that  there  is  now  no  difiiculty  in 
the  way  of  constructing  and  marketing  large  mercury  rectifiers. 
Theii- .sale  is  said  now  to  I)e  turned  over  to  Brown-Boveri  &  Co., 
Baden  and  Mannheim. 
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it  needs  practically  no  attendance  or  maintenance.  Neither  the 
mercury  cathode  nor  the  iron  anodes  (decrease  appreciably  in  weight 
(lurin<r  several  years'  working,  and  it  is  generally  possible  to  work 
without  an  air  pump  after  a  tew  months'  operation.  The  only 
attendance  then  required  is  to  start  the  rectifier  by  closinp  a  switch 
or  pressibutton  in  the  striking -solenoid  circuit.  Starting  occupies 
only  a  few  seconds,  which  contrasts  farourably  with  the  time 
re<"iuired  to  start  a  rotary  converter. 

Until  the  rectifier  has  settled  down  to  steady  conditions,  it  is 
necessary  to  check  its  vacuum  from  time  to  time.  This  may  be 
done  by  the  aid  of  a  McLeod  vacuum  meter,  or  the  electrical  device 
illustrated  in  fig.  .">  may  be  employed.  The  principle  of  this  device 
is  obvious  from  the  figure,  and  the  vacuum  meter  may  be  placed  at 
any  distance  from  the  rectifier. 

Ciinimorciiil  Inxti/Uiitinns. — One  of  the  first  coinmercial  installa- 
tions of  large  mercury  rectifiei'S  was  set  to  work  about  five  years 


between  a  quarter  and  full  load,  according  to  the  demand  for  air. 
The  mercury  rectifiers  tested  are  not  affected  adversely  by  this 
fluctuation,  and  comparison  of  the  high-tension  A.c.  and  the  D.o. 
meter  readings  shows  an  average  efficiency  of  87  per  cent.,  including 
all  losses. 

Since  the  autumn  of  1915,  two  150-KW,,  600-volt  mercury 
rectifiers  have  been  used  in  the  converting  sub-station  of  the 
Limmattal  tramway  (Zurich-Dietikon).  Formerly  two  motor- 
generators  had  to  be  kept  running  in  order  to  cope  with  the  peak 
loads,  and  the  mean  cost  of  current  worked  out  at  0'59d.  per  car- 
mile.  Now,  however,  either  of  the  two  mercury  rectifiers  can  deal 
with  the  peak  loads  of  400  to  ^.^0  amperes,  hence  one  rectifier  is  in 
reserve,  and  the  mean  cost  of  current  has  been  reduced  to  0'44d. 
per  car-mile — i.e.,  a  saving  of  about  2fi  per  cent.  Successful  tests 
were  made  in  the  way  of  operating  the  rectifiers  in  parallel  with 
existing  motor-generators   and  the  overhead  network  of  the  tram- 
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ago  in  J.  F.  Macks  ■iron  foundry  at  Rodelheim  (Fraukfort-ou- 
.Maiu).  The  rectifier  concerned  delivers  8ii  KW.  at  220  volts,  and 
showed  soon  after  its  installation  that  it  was  possible  to  pass 
leading-in  connections  through  a  steel  container,  and  to  keep  them 
insulated  from  the  latter,  whilst  yet  maintaining  the  necessary 
high  vacuum  (abont  0'03  mm.  mercury)  without  continuous  use  of 
a  vacuum  pump.  This  rectifier  operates  on  single-phase  supply, 
which  is  less  favourable  than  polyphase  current,  and  no  better 
evidence  of  its  satisfactory  working  could  be  desired  than  the  fact 
that  it  is  proposed  to  extend  the  equipment  using  similar 
rectifiers. 

.•V  20-KW.  mercury  rectifier  (llii  to  Hi.")  volts),  installed  in  the 
Hordt  sub-station  (Strassburg)  in  11112,  realises  the  good  average 
efficiency  of  S,")  per  cent,,  and  in  this  particular  installation  its 
noiseless  operation  is  a  valuable  feature.     More  recently,  a  ."jS-kw., 
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ways,  the  voltage  di-op  of  the  motor-generators  being  about  14  per 
cent,  at  full  load.  Circumstances  do  not  require  these  rectifiers  to 
be  operated  regularly  in  parallel  with  the  motor-generators.  A 
certain  amount  of  disturbance  was  at  first  occasioned  in  telephone 
circuits,  but  since  correcting  defective  insulation,  speech  has  been 
as  clear  as  when  the  tramways  were  operated  with  pare  direct 
current.  The  oscillograms  in  fig,  (i  show  the  current  and  pressure 
pulsations  on  the  D.c.  side  of  the  rectifier.  The  comparative  small- 
ness  of  the  pulsations  is  due  to  three-phase  supply  being  used  and 
to  the  high  inductance  of  the  series  traction  motoi-s.  The  latter 
have  not  run  apprecialily  warmer  since  the  introduction  of  the 
rectifiers.  The  rectifier  cylinders  employed  are  each  capable 
of  2.iO  amperes  continuous  output,  but  the  load  conditions 
require  an  average  output  of  only  90  amperes, -with  momentary 
overloads  up  to  450  amperes.  Each  rectifier  is  cooled  by  water 
circulating  through  an  elevated  cooling  tank  of  corrugated  iron, 
and,  apart  from  adding  water  from  time  to  time,  the  cooling  system 
requires  no  special  attention.  After  some  month's  operation,  the 
air  pump  can  be  put  permanently  out  of  service.  Alternating 
current  excitation  is  provided  to  ensure  that  the  rectifiers  keep  in 
commission,  even  should  the  current  consumption  fall  temporarily 
to  zero. 

In  the  Norstadt  sub-station  of  the  Pforzheim  municipal  elec- 
tricity station,  the  primary  supply  at  .'i,120  volts,  50  cycles,  is  con- 
verted to   1 10/220  volts  D.c.  (three-wire  system).     Four  rectifiers. 
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230-volt.  rectifier  Jia-s  been  installed  in  the  Dettweiler  sub-station, 
this  rectifier  working  alone  or  in  parallel  with  adynamo.  according 
to  the  current  required.  Tests  have  shown  that  as  little  as 
10  amperes  rectified  cnrri-nt  may  be  taken  without  impairing  the 
stjJjiUty  of  working. 

A  battery-charging  rectifier  of  l.i-KW.  output  at  lid  volts  has 
btien  .in  use  at  the  Charlottenbnrg  Technische  Hochschule  since 
i;tl4  with  satisfactory  rc^'nlts  :  and  the  Maschinenfahrik  Lanz 
'Mannheiin)  is  putting  in  n  3ih1-kw.  installatiou  of  the  latest  type 
of  mercury  rectifier.  Messrs.  Brown.  Boveri  fc  Co.  (Baden,  Switz.) 
have  had  an  interesting  converting  station  (11.5  KW.,  220  volts)  in 
service  for  two  years  past  for  te>ting  rectifiers  on  long-continued 
load.  A  tn.^i-KW.  D.f  motor  with  coinmutating  poles  forms  the 
load.     The  motor  drives  an  air  comprcs.sor,  and  the  load  fluctuates 


each  rielding.  75  k\v.  at  110  volts,  or  150  KW.  at  220  volts,  we 
mounted  side  by  side  on  a  common  ))linth.  The  e<iuipment  leeds 
the  town  lighting  and  power  network,  and  the  rectifiers  have  to 
work  sometimes  in  parallel  with  D.c.  generators  and  with  a  rotary 
converter.  Primary  induction  regulators  in  front  of  the  rectifier 
transformers  permit  of  i  10  per  cent,  voltage  regulation.  The  air 
pump  and  induction  fcgulator  are  mounted  inside  the  plinth. 
Water  ciroulntion  is  provided  to  cool  the  rectifier  container  ;  about 
4(1  gallons  of  water  per  hour  are  required  per  100  amperes  useful 
current. 

In  the  Plauensche  Grand  electricity  station  (Deubeu-bei-Dresden  J 
mercury  rectifiers  have  been  used  since  the  beginning  of  191ti  to 
convert  primary  high-tension  two-phajie  current  to  direct  current 
at    -.no   v.,l)«    for  traction   purposes.     The  two  phase  voltages  may 
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dififer  by  as  much  as  10  per  cent,  in  the  course  of  a  day,  and,  to 
compensate  lor  this,  a  sinirle-phase  induction  i-Ojrulator  may  br 
oonuectod  in   tho  Icaiis  of   one  phase,  whilst   for   overall   volta;,'!' 

'  control  a  two-phase  main  rejj'ulator  may  hi'  connected  in  front  of 
the  rectifier.  One  or  two  of  the  rectitiei-s  ari>  prenerally  in  rcservi'. 
The  rectifiers  work  alone  or  in  parallel  with  the  buffer  battery  or 
traction  t;enei'ators.  The  current  output  varies  Keuerally  between 
100  jind  li.'iO  amperes,  and  the  maximum  voltapre  drop  on  the 
rectifier  bus-bars  is  about  10  per  cent.  Another  rectifier  iuslalla- 
tion  of  e((ual  power  and  voltage  is  in  .service  at  the  Pcihlen  Steel 
Foundry  (Dresden").  In  this  case  the  current  output  varies  from 
t'lOO  to  8011  amperes  at  .ISii  volts.  This  equipnu-nt  wa.-*  .set  to  work 
early  in  I'.tlii,  and  up  to  last  October  had  delivered  more  than 
1.000,000  units  (n.c.'),  The  D.c.  and  hi),'h-ten8iou  .\.c.  meter  i-ead- 
ings  show  an  averatre  overall  efficiency  exceedinir  IIO  per  cent.  Tlie 
rectifiers  work  in  parallel  with  an  .^50-K\v.  .Sieniens-Schuckcrt 
turbine-dynamo  and  a  :!ii(I-kw.  Brown,  Hoviri  set,  except  on  Sun- 
days, wheji  the  steam  plant  is  shut  down,  and  the  rectifiers  carry 
the  whole  D.c.  lon<i. 

Two  larpre  installations  which  are  in  course  of  erection  are  a 
•VIO-KW.,  400-volt,  rectifier  equipment  for  the  Hirschberg  elec- 
tricity station,  and  a  600-KW.,  800- volt,  equipment  for  the  Bergpeiet 
station. 

The  capacity  and  security  of  workinsj  of  the  mercury  rectifier 
may  soon  be  raised  to  tho  level  attained  in  A.c.  transformer  prac- 
tice. If  it  is  found  possible  to  deal  with  pressures  up  to  or  exceed- 
ing 5,000  volts,  a  particularly  wide  and  valuable  field  of  application 
is  opened  for  rectifiers  in  electric  railway  practice.  At  such  high 
pressures  the  loss  in  the  rectifier  would  be  negligible  in  comparison 
with  the  transformer  losses  and  those  in  the  line.  The  overall 
efficiency  of  the  conversion  would  exceed  !t7  jier  cent.  Possibly 
the  rectifiers  would  be  installed  in  sub-stations  along  the  line,  or 

/  they  might  be  carried  on  the  locomotives  themselves,  as  has 
already  been  done  experimentally  in  America.  As  regards  pro- 
ducing very  heavy  currents  for  electrochemical  purposes — say, 
lOti.OOO  amperes  or  more,  there  is  no  reason  to  anticipate  any 
insuperable  difficulty,  since  rectifiers  and  groups  of  rectifiers  can 
now  be  operated  quite  successfully  in  parallel. — S.  M.  Powell. 


COMBINED     COAL     AND     COKE-OVEN 
GAS     FIRING. 


In'  view  of  the  great  interest  which  i.s  beiug  taken  in  fuel 
iicinoniy  at  tho  present  time,  and  the  eflforts  which  will 
undoubtedly  be  made  in  the  future  to  utilise  all.  available 
sources  of  waste  heat,  particularly  in  connection  with  elec- 
trical generating  stations,  where  in  many  cases  it  would 
not  be  possible  to  depend  entirely  on  gas  firing,  the 
following  particulars  of  the  practice  followed  by  the  Toledo 
Railways  &  light  Co.,  U.S.A.,  at  its  Water  Street  Station, 
described  in  a  recent  issue  of  the  Electrical  ^Vorld  by  O.  W. 
Morgan,  may  be  instructive  : — 

This  company  decided  to  adopt  apparatus  for  the  simul- 
taneous burning  of  coal  and  coke-oven  gas  with  a  view  to 
increasing  boiler  output   to  meet  the   growing  load. 


r 
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The  conditions  which  made  this  solution  of  the  problem 
possible  were  as  follows  : — The  Toledo  Furnace  Co.  installed 
a  by-product  coke  oven,  and  contracted  to  sell  the  entire  gas 
output  to  the  .\tlas  Chemical  Co.  IHje  latter  concern,  under 
its  contract,  is  receiving  about  9,000.000  cu.  ft.  of  rich  gas 
each  24  hours  in  excess  of  its  needs.  The  chemical  company 
needs  only  the  lean  gas  for  its  operations.  Therefore  the  rich 
gas,  which  has  an  average  heating  value  of  about  600  b.th.d. 
per  cubic  foot,  and  which  i.s  the  "first-run  gas"  from  the 
"veus.  is  being  delivered  to  the  Toledo  Railways  it  Light  Co. 
through  a  9fl-\n.  main,  whirh  is  apprd.Kiniately  four  miles 
long. 


Kx|XMiments  were  tried  with  several  different  methods  of 
mmhiuing  gas  and  coal  liriug,  but  it  is  now  thouglit  that 
hurniiig  coal  and  ga.s  at  the  same  time  in  the  same  furnace 
proves  most  econoinicjil,  and  a  number  of  boilers  havi;  boon 
equipped  for  this. 

In  the  earlier  exi>eriments  gas  alone  wa.s  fired,  the  flamt 
being  directed  on  to  broken  lire  brick  spread  over  the  grate 
surface,  in  order  to  deflect  it  and  prevent  it  from  directly 
striking  the  tubes.  This  arrangement  was  .successful  up  to 
17.')  per  cent,  rating,  but  would  not  do  for  higher  outputs. 
To  incroa.se  the  overload  one  boiler  was  eipiipped  with  a 
Dutch  oven  furnace,  anil  '2C3  per  c«nt.  rating  could  be  ob- 
tained,   but  the  installation  was  inflexible. 

I'^iiiiilly  the  gas  was  Imrned  directly  over  the  coal,  a  specially- 
sliaped  tile,  witli  a.  2J-in.  gas  inlet  hole.  Ix'ing  fitted  in  the 
front  of  the  ignition  ;irch.  set  so  that  the  gas  would  be 
diri'cted  down  aguinst  the  coal.  No  air  was  admitted  except 
tiiat  coining  thnjugh  the  fuel  bed. 

.\  Stirling  type  l)oiler  was  employed,  with  O.riSO  sq.  ft. 
heating  surface  and  'IV>  .sq.  ft.  superheat  surface:  -JKI  lb. 
boiler  pressure  and  TOO  deg.  F.  of  superheat.  It  was  equipped 
with  a  Bailey  boiler  meter,  and  <  hain-grate  stoker  10  ft. 
wide  and  11  ft.  7  in.  long,  having  21. .5  per  cent,  of  air  space 
through  tho  links,  and  a  speed  of  4  in.  to  9  in.   per  iiiin. 
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The  gas  burner  consists  of  a  l^in.  pipe,  with  a  cap  diillcrl 
with  seven  7/lt3-in.  holes,  inserted  in  the  hole  in  the  tile. 

Five  'tests  were  made,  some  of  them  being  check  tests,  on 
coal,  coal  and  gas,  and  gas  firing,  and  the  results  are  tabu- 
lated herewith  :  — 

Comparison  op  Boiler  Performance  Burning  Coal  akd 
Gas  Separately  and  CoMBiNEn. 


Coal* 

Coal  and 

Has' 

— 

alone. 

gas." 

alone. 

Pounds  of  coal  used  per  hour         

1,371 

4,426-3 



Pounds  of  equivalent  coal  u.secl  per  liuuv 

— 

1,278-5 

2,006 

Eiiiiivalent  pounds  coal  Immed  per  square  foot 

37-8 

43-4 

17-45 

t'ubic  feet  of  Kas  burued  per  hour 

— 

•2!l,163-0 

47,785-00 

Cubic  feet  of  pas  burued  per  pound  of  dry  coal 

— 

6-61 

— 

Per  cent,  of  ash  and  refuse  to  total  coal. . 

18-WP 

21-43 

—   ■ 

Per  cent,  of  rating  developed        

162-2.5 

213 

88-7 

Temperature  of  flue  gases  leaving  boiler  (in 

deg.  F.I 

640-1 

683-5 

516-6 

Draught  over  tire 

n-363 

0-2875 

0-0316 

Draught  in  uptake  under  damper 

0-920 

0-820 

0-0573 

Efficiency    of    boiler    grate    and    furnace    m 

percent.          

61-4 

61-6 

72-95 

Efficiency  of  boiler  and  furnace  in  per  cent.    . . 

661 

68-9 

72-95 

Pounds  of  combustible  in  ash        

3a5-7 

517-9 

— 

Per    cent,  combustible    in    ash    to  total  coal 

burned  by  weight 

S-8 

11-7 

— 

Speed  of  chain  in  inches  per  minute 

6-04 

fi-94 

— 

Cost  to  produce  1,000  lb.  of  steam  from  and  at 

212'  P.  (in  cents)       

11-65 

12-58 

14-10 

Heat  Balance— per  cent.  : 

C0.2  in  flue  gas         

10-43 

ia-87 

6-75 

O  in  flue  gas 

10-50 

4-85 

7-85 

N  in  flue  gas 

7007 

82-78 

85-40 

Over  ventilation 

102-0 

•29-1 

53-5 

Heat  absorbed  by  boiler 

61-:« 

61-62 

72-95 

Loss  by  moisture  in  coal 

0-34 

0-30 

— 

Loss  by  burning  hydrogen  in  coal  and  gas    . . 

413 

6-16 

12-58 

Heat  lost  by  dry  chimney  gases 

16-S7 

13-72 

9-59 

Heat  lost  by  unconsnnied  carbon  in  ash 

s-.w 

H-76 

— 

Heat  lost  by  apron  water 

072 

0.59 

0-15 

Heat  unaccounted  and  unaccounted-for  losses 

7-06 

7-85 

4-78 

*  Average  of  two  tests. 


1  Average  of  one  test. 


Practically  equal  amounts  of  coal  were  burnt  with  and 
without  gas.  so  that  the  additional  rating  was  due  to  the 
gas.  The  additional  rating  w-as  31  per  cent,  over  that  with 
loal  alone. 

The  temperature  of  the  flue  gas  leaving  the  boiler  was  43 
deg.  F.  higher  with  combined  filing  than  with  coal.  Better 
results  were  obtained  with  a  lower  stack  temperature  with 
combined  firing  than  with  coal  firing ;  the  efficiency  of 
boiler,  furnace,  and  grate  were  a  httle  higher  in  the  former 
case,  also  the  amount  of  combu.stible  by  weight  in  the  ash 
was  greater  than  with  coal  alone. 
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.  Owing  to  the  low  ultimate  C0_.  (10.8  per  cent.)  obtained 
by  complete  combustion  of  coke-oven  gas.  the  ultimate  CO3 
from  the  combination  firing  was  lower  than  for  coal  alone. 
The  results  showed  that  the  cost  of  evaporating  1.000  lb. 
pf-  water  from  and  at  212  deg.  F.   is  >^  per  cent,  higher  for 
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Gas-nozzle  Tile  used  in  Test  Boiler. 

combined  firing,  and  '21  per  cent,  higher  for  gas  firing  than 
for  coal  alone.  The  company,  however,  obtained,  with  com- 
bined firing,  31  per  cent,  added  capacity  for  the  8  per  cent, 
increase  in  cost,  and  at  50  per  cent,  less  investment  than 
would  have  been  required  with  coal. 


IMPEDANCE     OF     STEEL     RAILS. 


In  the  desifrn  and  operation  of  alternating-current  traction  systems 
in  ■which  rails  are  used  as  electrical  conductors,  accurate  knowledge 
of  rajl  impedance  is  of  no  little  importance.  In  order  to  add  to 
this  kno^vledge,  the  research  division  of  the  electrical  engineering 
department  of  the  Massachusetts  Institute  of  Technology  has  con- 
ducted a  research  to  determine,  by  direct  measurement,  the 
impedance  offered  to  alternating  currents  by  standard  steel  rails 
of  various  shapes  and  bizes,  and  also  to  ascertain  how  this  imjiedancc 
varies  with  frequency  and  with  current  strenfj'th.  Furthermore, 
it  was  desired  to  iind,  if  iK)Ssible.  a  simple  theory  by  means  of 
which  the  rail  impedance  can  be  calculated  from  physical  data 
concerning  the  steel  used  in  the  rails  and  from  the  dimensions  of 
the  rails. 

The  rails  employed  in  the  tests  were  of  standard  length,  ;!3  ft. 
(10'07  m.).   and   ranged  in  weight   from   KU   lb.  to  KHI  lb.  per  yard 


Fig.  1. — E<ji;ivALE.Ni-  Skin   Dkptu    oi'  Alternatimj-cubkent 
Penetration  of  Steel  Rail. 

(30  kg.  to  50  kg.  per  m.).  Frequencies  of  25  and  60  cycles  per  second 
were  used  ;  a  few  tests  were  also  made  at  15  cycles  i>er  second.  The 
rail  current  strengths  employed  varied  from  10  amperes  to  800 
amperes  R.M.s. 

In  order  to  obtain  the  results  desired,  it  was  necessary  to  mea.suro, 
in  addition  to  the  direct -current  resistance,  the  alternating-current 
voltage  drop  and  current  in  the  rail  and  the  phase  angli-  Ixitwecu 
them.  The  alteruatitig -current  potfntionifter  was  found  most  satis- 
faotory  for  these  particular  teats. 

The  ratio  of  alternating-current  resistance  to  direct-current 
Tesistance,  called  "  resistance  ratio,'  was  found  in  practically  all 
•ctises  tested  to  reach  a  maximum  value  within  the  limits  of  rail 
current  from  10  amperes  to  800  amperes  R.M.s.  This  maximum 
value  ot  resistance  ratio,  at  25  cycles  per  second,  waa  observed  to 
vary  between  5'S  and  101  for  10  track  rails  and  between  109  and 
IH'4  for  two  contact  rails.  For  most  rails  the  lowest  obscrveil  value 
of  resistance  ratio  of  a  sample  was  from  40  to  HO  per  cent,  lower 


than  the  maximum  value  for  that  sample  at  constant  frequency, 
the  reason  for  this  large  range  of  resistance  ratio  being  the 
variation  in  the  permeability  of  the  steel  at  the  various  flux 
densities  corresponding  to  different  strengths  of  rail  current. 

The  etjuivalent  skin  depth  of  alternating-current  penetration — 
defined  as  the  thickness  of  uniform  rail  skin  which  would  offer 
the  same  resistance  to  a  direct  current  as  the  entire  section  offers 
to  an  alternating  current — was  found,  by  calculation  from  the 
experimental  results,  to  he  I'S  mm.  (^g  in.)  for  a  typical  rail 
at  25'5  cycles  per  second  and  at  maximum  permeability.  (See' 
tig.  1.) 

The  maximum  observed  skin-effect  resistance  ratio  was  found  to 
vary  substantially  as  the  square  root  ot  the  impressed  frequency 
between  the  limits  of  25  and  liO  cycles  per  second. 

The  self-inductance  of  the  rails  was  also  found  to  increase,  with 
increasing  current,  and  to  reach  and  pass  a  maximum  value,  for 
current  strengths  up  to  800  amperes,  the  total  change  of  inductance 
varying,  for  the  different  rail  samples,  from  15  to  30  )5er  cent. 
approximately. 

The  rail  inductance  is  greater  at  25  cycles  per  second  than  at  tlo 
cycles  per  second,  but  the  rail  reactance  at  60  cycles  per  second  is 
greater  than  that  at  25  cycles  per  second. 

From  the  expeinraents  conducted,  it  woiild  seem  that  the  skin -effect 
-  resistance  ratio  of  a  rail  to  a  given  alternating-cun-ent  frequency  am  I 
current  strength  can  be  approximately  calculated  by  a  simjilc 
formula  involving  measured  values  of  direct-current  conductivity 
and  penneability  of  the  steel,  the  area  of  cross-section  ot  the  rail, 
the  rail  perimeter,  and  an  experimentally-determined  factor  to 
cover  certain  discrepancies.  This  factor  appeared  to  be  not  men 
than  1'3  at  the  maximum  skin-effect  ratio. 

The  complete  report  on  the  investigation,  entitled  "  Experi- 
mental Researches  on  the  Skin  Effect  in  Steel  Rails,"  by  A.  F,. 
Kennelly,  F.  H.  Achard,  and  A.  S.  Dana,  is  available  as  Besearcli 
Bulletin  No.  12  of  the  Electrical  Engineering  Department, 
Research  Division  of  the  Massachusetts  Institute  of  Technology.— 
A'lecfririi!  Wiirlil. 


NEW    ELECTRICAL    DEVICES,    FITTINOS, 
AND  PLANT. 

lii'uderx  lire  iurited  to  tubmit  partioiliirn  of  new  or  hiijirurnl 
ilericex  and  ajiparatiis,  which  will  he  published  if  twiisidrred  of 
sufficient  interest. 

The  Teagle  Ignition  Magneto. 

It  is  not  only  in  this  country  that  increasing  attention  is  being 
devoted  to  the  manufacture  of  high-tension  magnetos  for  auto- 
mcj^ile  ignition  purposes,  in  order  to  make  sure  that  enemy-pro- 
duced machines  shall  never  again  dominate  the  market  as  they  di<l 
in  pre-war  days.  It  is  the  same  in  the  United  States,  where  nut 
oidy  arc  the  older  magneto  makers  extending  their  factories.  Imt 
several  new  magnetos  have  recently  nuule  their  aiiiiearanci-. 
Aniung    tlie    latter    is  the  Teagle.    made    by    the  Te.\ulk  Co..   ut 


Vlti.    1. — MAliNETlO  tUUCUlTS.   TkAGLK    II.T.    MAIiNKTO. 

Cleveland,  Ohio,  and  of  which  we  are  this  week-able  to  give  som. 
particulars. 

The  new  machine,  which  has  been  specially  designed  for  Use  < 
connection  with   the  engines   of    industrial   motor  vehicles  an 
tractors,  is  of  the  inductor  type,  in  which  the  coils  in  which  tl 
current  is  induced  are  stationary,  the  only  rotating  parts  being  t!i 
distributor  arms  anil   gears,  and  the  shaft  with  a  laminated  rotai 
armature  attached  to  it.     There  are  110  moving  wires,  slip  rings,  • 
brushes,  with  the  exception,  of  course,  "f  the  collector  brushes  1 
the  distributor.     The  qtiSlity  of   metal   used   iu  magneto  maiiu- 
tactute  has  much  to  do  with  the  efficiency  of  any  given  design, 
on  the  one  hand,  while,  on   the  other,  the  technical  difficulties 
encountered  in  connection  with   the  working  up  of  the  material 
renders  simplicity  of  design  a  fundamental  of  magneto  quality  and 
efficiency.     It  is  claimed  that  this  is  a  special  feature  of  the  Teagle 
magneto,  as,  instead  of  being  of  the  usual  horseshoe  pattern,  the 
)iermanent  magnets  are  of  the  bar  type,  which  can  be  easily  ground 
with  the  requisite  accuracy,  and  also  heat-treal«l ;  the  magnets  are 
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.securely  clamiieil  tu  tup  ;iiid  liottoui  yoke.s  of  gtry  iroJi.  and  of 
liberal  aeotion.  The  ticld  i.s  fdniied,  liorud,  and  pfrouiid  as  a  sintflo 
piece  to  ensure  true  alignment  of  I  lie  hearinj;?;  and  pole  faces  ;  an<I 
(he  stationary  coil,  condenser,  and  laminated  jiole-piece  are  likewise 
assembled  us  a  unit,  and  mounted  integ-rally  «  ith  the  top.  The 
bottom  yiike  forms. a  pole-piece  exteniHu';  nearly  half  way  nmnd 
the  rotor  tunnel,  while  the  top  yoke  has  two  )iole«,  oiu'  liarryin;; 
the  windings  or  coils,  aiul  the  other  serving  as  a  inagiu'tic  by-pass. 

The  magnetic  circuit  is  shown  <liagniuimatically  in  tig.  I  :  in  one 
ca.--e,  the  rotor-pole  is  shown  opposite  the  pole  cd'  a  lop  yoke,  which 
carries  the  coils,  and, -with  the  i-otor  in  this  pusition.  the  maximum 
flux  pas.ses  through  the  coils.  In  the  other  case,  the  rotor  is 
shown  opposite  the  end  of  the  magnetic  by-jiass,  and  in  this 
position  all  the  magnetic  fiux  passes  through  the  by-pass,  and  none 
through  the  coils.  As  the  rotor  has  two  poles,  the  tlux  through  the 
coils  passes  through  a  maxinuun,  and  a  minimum  twice  every  i-ero- 
lution  of  the  rotor.  Another  feature  ot  the  machine  is  the  unitiow 
direction  of  the  current  that  is  to  say.  the  same  electrode 
is  always  the  jiositive.  tliis  being  due  to  the  si)ecial  characteristics 
of  thi'  uuvgnetic  fiux.  The  further  result  of  this  unitiow 
iliivctiun  is  that  the  current  goes  to  build  up,  instead  of  to 
wejiken,  the  strengtli  of  the  magnets.  Again,  there  is  no 
break   in   the  magni'tie  Hux.  with  its  resulting- electrical   wear  and 


The  uuuiiier  in  which  the  luminous  radiation  from  the  hot  body 
is  balanced  against  that  from  a  standardised  source  will  be  under- 
stiHid  by  reference  to  fig.  4.  L  ia  a  lens  by  which  rays  from  the 
hot  body  are  brought  to  a  focus  in  the  plane  k,  where  there  ia 
located  a  tungsten   lamp  lilainent.     By  means  of  the  eyepiece  E, 

till-  observer  views  the   incanclcBecnt    fila rd.  which  appears  to  lii- 

iil>cin  the  image.  By  means  (d'  a  rheostat  in  a  ease  slung  aliout 
the  m!ck,  the  Ciisc  alao  containing  a  atorage  battcr.y  and  milli- 
annneter,  the  current  througli  the  lamji  is  ;uljust<'il  uutil  tin' 
brightness  of  the  Hlament  is  just  eipial  to  the  brightness  ol  thi- 
iniiige  produced  by  the  lens,  so  that  the  filament  becomes  indis- 
tinguishable upon  the  background  formed  by  the  hot  object.  The 
oliserver  then  notes  the  reading  of  the  milliammeter,  which  may 
be  provided  with  a  special  scale  to  read  in  degrees  of  temperature, 
or  the  temperature  corresponding  to  the  current  may  be  read  from 
a  calibration  curve. 

Tile  adjustment  is  niaiic  with  great  accuracy  and  certainty,  as 
the  effect  of  radiation  upon  the  eye  varies  some  20  times  faster 
than  does  the  temperature  at  LSlKPF.,  and  some  14  timea  fa,ster 
at  :i,4iMi"  F, 

At  high  tem))eratures  the  liglit  emitted  by  both  the  hot  l>ody 
and  the  Hlament  would  lieeome  dazzling  and  comparison  would  In- 
dillienlt.  For  this  reason  a  red  glass  is  jilaeed  in  the  eyepiece  at  i:. 
which  has  the  further  advantage  that  light 
of  only  one  colour  then  reaches  the  e.ve.  ami 
no  ditlicnlty  is  introduced  by  lack  of  colour 
identity  lietween  the  light  en'iitted  by  the  hot 
body  and  that  emitted  by  the  filame'nt.  The 
intensity  of  light  radiation  of  any  one  colour 
increases  progressively  in  a  definite  manner 
as  the  temperature  of  the  radiating  body  rises, 
and  nothing  is  therefore  lost  by  eliminating  all 
other  light  from  the  comparison.  As  only 
brightness,  not  colour,  of  light  ia  matched, 
inability  to  distinguish    colours    and  colour- 
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Fii;.  2, — Magneto  with  End 
Plate  Removed, 


Fig.  3, — Teaole  Magneto. 


Fig.  4. — Section  through  Pyrometer, 
ALSO  Electrical  Circdlt, 


tear,  as  the  flux  starts  from  the  ma.gnets,  flows  up  on  each  side, 
through  the  head  casting,  down  through  the  laminated  pole-piece, 
then  throug-h  the  stationary  coil,  thence  through  the  vertical  (flux") 
distributor  to  the  base,  and,  finally,  to  the  lower  ends  of  the 
magnets.  Now,  as  the  distributor  to  the  sparking  plugs  revolves, 
it  leaves  the  segment  of  the  laminated  pole-piece,  extending 
through  the  coil,  and  comes  into  proximity  with  the  by-pass, 
.throug-h  which  the  flux  passes,  instead  of  through  the  coil,  its  path 
being  otherwise  the  same  as  before. 

The  plain  bar  shape  of  the  magnets,  of  course,  facilitates  the  calcu- 
lation of  the  ratio  of  the  cross-section  to  length  in  order  to  obtain 
the  best  efficiency,  a  result  that  is  further  assisted  by  the  unitiow 
of  the  current  owing  to  the  re-magnetising  instead  of  de-magnet- 
ising action  therof.  The  coils,  too,  are  so  proportioned  as  to 
minimise  all  tendency  to  surging  and  high-frequency  oscillation'; 
and  being  stationary,  there  should  be  no  mechanical  strains  set  up 
by  centrifugal  action. 

The  circuit-breaker  and  the  distributor,  which  are  the  only  parts 
requiring  occasional  attention,  are  both  readily  accessible  for 
cleaning  or  adjustment.  The  electrical  connections  are  protected 
by  insulating  material,  and  excess  voltage  strains  are  obviated  by 
an  enclosed  safety  gap,  which  is  visible  and  readily  accessible.  The 
metal  of  the  distributor  gears  is,  as  usual,  of  steel  and  bronze,  while 
the  bearings  for  the  gears  are  cast  integrally  with  the  front  die 
casting.  Two  sparks  are  produced  per  revolution,  the  sparks  having 
high-initial  voltage,  and  of  sufficient  duration  to  ensure  complete 
combustion. 

The  Teagle  magneto  is  ihade  in  two  types,  in  both  of  which  the 
simplicity  of  design  and  construction  is  claimed  flot  only  to  result 
in  mechanical  and  electrical  advantages,  but  to  permit  comparativel.y 
cheap  cost  of  manufacture,  notwithstanding  the  high  quality  of 
the  material  and  workmanship.  Both  types  of  machine  are 
claimed  to  be  proof  against  the  action  of  water,  dust,  and  oil,  and, 
as  they  can  be  fitted  with  impulse  starters,  the  hard  work  of 
quickly  starting  up  high-powered  engines  is  eliminated. 

An  Optical  Pyrometer. 

The  eye  ia  very  sensitive  in  comparing  the  brightness  of  two 
surfaces  when  one  is  superposed  upon  the  other,  and  after  having 
arranged  to  have  light  from  a  hot  body  and  light  from  a  standard 
of  comparison  viewed  in  this  relation,  they  can  be  made  equal  by 
varying  the  intensity  of  the  standard  of  comparison. 

The  Leeds  >\:  Northrup  Co.,  of  PhUadelphia,  working  under 
the  fundamental  Morse  patents,  has  lately  developed  this  type  of 
optical  pyrometer.  The  instrument  is  suitable  for  measuring  from 
dull  red  (about  1,100°  F.)  up  to  the  highest  known  temperature. 


blindness  does  not  interfere  with  the  use  of  the  instrument.  In 
fact,  in  the  region  of  temperatures  used  for  hardening  steel,  for 
example,  different  observers  using  this  instrument  are  said  to 
agree  in  their  readings  within  6"  Fahrenheit, 

The  brightness  of  the  image  of  the  hot  botly  produced  by  the 
lens  L  is  almost  constant,  irrespective  of  the  distance  from  the  hot 
body,  although  the  size  of  the  im,age  varies  with  the  distance. 
Since  it  is  the  brightness  of  the  image  and  not  the  total  radiation 
received  through  the  lens  that  ia  measured,  it  is  possible  to 
measure  the  temperature  of  a  small  body  or  of  a  body  at  a  distance 
equally  as  well  as  that  of  a  large  body  or  one  near  at  hand. 

In  observing  bodies  at  very  high  temperatures,  the  light 
received  through  the  lens  would  be  too  blinding  for  direct  observa- 
tion, even  through  the  red  glass  of  the  eyepiece,  anS  the  intensity 
of  the  image  might  also  become  greater  than  that  at  which  it  is 
practicable  to  burn  the  tungsten  filament,  so  that  a  balance  would 
become  impossible.  Therefore  a  screen  is  used,  placed  between  the 
lens  and  the  image  so  that  it  reduces  the  light  from  the  hot  body, 
but  not  that  from  the  filament.  The  screen  can  be  thrown  into  or 
out  of  the  field  of  view  by  means  of  a  milled  disk  projecting 
through  an  opening  in  the  tube  of  the  instrument.  With  the 
absorbing  screen  in  use.  a  different  milliammeter  scale  or  calibra- 
tion curve  is  required  ;  but  as  the  range  of  the  instrument  without . 
the  absorbing  screen  overlaps  by  many  hundred  degrees  the  range 
with  the  absorbing  screen,  the  accuracy  of  the  two  scales  can 
always  be  checked  by  observing  a  hot  body  whose  temperature  lies 
within  this  range. 

The  constancy  of  the  lamp  has  been  investigated  exha-uatively 
by  the  United  States  Bureau  of  Standards  and  by  the  National 
Electric  Light  Asaociation,  also  in  the  laboratory  of  the  Leeds  and 
Northrup  Co.,  and  it  has  been  found  that  after  a  tungsten  filament 
is  thoroughly  aged — that  is,  burned  for  some  time  at  a  temperature 
higher  than  that  to  which  it  will  be  subjected  in  service — no 
sensible  variation  occurs.  The  instrument  is  so  designed  that  one 
lamp  can  quickly  be  replaced  by  another,  and  by  keeping  two  lamps, 
their  correctness  can  be  insured  by  checking  one  against  the  other. 

The  instrument  itself  is  handy  and  portable,  weighing  but  a  few 
ounces,  and  can  )ye  sighted  as  easily  as  an  opera  glass.  The  case 
containing  the  battery,  rheostat,  and  milliammeter  weighs  about 
10  lh.~Pi'wer. 


Engineering  Wages. — The  executive  of  the  Federation 

of  Engineering  and  Shipbuililiiig  Trades  has  placed  on  record  a 
protest  as  to  the  inadequacy  of  the  3s,  award  which  carae  iiito 
operation  on  August  1st. 
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ELECTRIC     POWER     FOR     5TEEL     MILLS. 


TRADE     STATISTICS     OF     EOVPT. 


Thi:  toUowing-  has  b^ieii  takcni  trom  a  report  of  tlje  Central  Stjition 
Power  ('ommitlee  ii|  the  Amkhi  AN  Association  of  Iron  asm 
;-^i'Kr:t.  Elucthicai,  Enoinkers. 

Tlie  pijwer  reiinirenients  in  stci'I  itiills  ^viieruUy  i':inL;r  froni 
l-Oui  to  lii.ooil  K\V.  or  more.  A  r;iir  averajje  is  alMHit  t.oiio  kh\ 
'I'he  loiui  is  eharacleriseil  liy  liir;;'e  peaks.  Where  alteraatiii:-!' 
iriirreiit  i.*  u^eil  tlie  power  factor  will  vary  from  ahont  li.")  to  So  per 
c'lit.  Lartre  ueiierat ill;.'  capacity  is  re<|nire(l  to  provide  service  of 
the  pi'oiK-r  regulation.  Talile  1  has  heen  conii>ileil  from  data 
obtained  from  a  number  of  steel  mills,  and  shows  the  geuerat iuj.'- 
capaiMty  actually  installed,  lo'.'ether  witji  the  euinieeted  load  in 
niouirs  and  litihtin;;. 

hi  ail  lar^e  modern  central  .stations  the  ))iiwer  is  generated  and 
ira'Kinitted  a-:  alternating'  current  at  a  hi;;li  voltaj^e.  At  the 
rec'lvini;  end  of  the  transmission  line  this  power  mu.st  he  trans- 
form mI  down  to  at  least  two.  and  ^lenerally  three,  lower  volta};'es 
namely,  (i.ljud  or  :2.2(lo,  1 10  or  ^-JO.  and  llo  :  and- where  direct  cur- 
rent is  used  it  has  to  he  converted  from  alternatin;;'  to  direct  current. 
'I'he  il.tiuo-volt  or  2."iOO-volt  curreiit  is  used  for  driving'  the  motors 
of  the  motor-s'enerator  sets,  also  the  lartre  motors  drivin;;'  the 
mill-  and  some  of  the  larsjer  auxiliaries  (say  fiom  ]00  H.p.  up  for 
the  (i.iiiio-volt  and  ."io  II. i'.  up  for  the  •2.200-volf)  for  drivinjr  pumps, 
fans,  blowers,  i.tc.,  in  situations  when,!  these  voltayes  can  he  used 
without  dan^'er. 

T.VltLE    I. — INSTANOKS   01'   GKNEUATIN'G   CAfAC'ItV    ACTUALLY 

Installed. 


Generating  capacity. 

Connected  load. 

Energy. 

Total 

No.  of 

Largest 

Motors. 

Motors. 

Light. 

Total. 

Kw.-hours 

i;\\. 

units. 

unit. 

No. 

Total  H.r. 

KW. 

KW. 

per  year. 

I0,4(*l 

K 

3,600 

950 

49,700 

750 

44,665  , 

27,072,11011 

l.tWll 

3 

SSO 

202 

0,870 

125 

6,171 

4,326,000 

a.sa) 

8 

2,500 

730 

~    26,570 

490 

-23,871 

.38,725.000 

10,6.50 

8 

2,000 

464 

20,040 

490 

18,6.53 

30,548,000 

H,ifiO 

8 

S,000 

1,380 

37,790 

750 

34,005 

18,950,00(1 

15,400 

n 

2,500 

252 

9,7.97 

140 

8,759 

73,117,000 

2,000 

.s 

400 

400 

11,525 

563 

10,705 

9,970,110(1 

2,200 

4 

.5.50 

204 

4,531 

120 

4,106 

5,432,0(m 

2,15(1 

4 

.5.50 

398 

18,117 

220 

11,763 

7,594,00(1 

For  the  remaining!'  auxiliaries  the  voltasi'e  is  further  rednei'd  to  I  ri 
or  2-'(i  volts.  Motors  wound  for  these  volta^'es  have  a  wide  ran;;e 
of  application,  coverini^'  almost  all  classes  of  service  in  the  mill, 
especially  where  constant-speed  char.acteristics  are  required.  For 
litrhtinpr,  110  volts  is  trenerally  used  and  transformed  from  either 
of  the  above  voltao:es.  In  all  of  the  above  transformations  a  certain 
percentajre  of  power  is  lost.  In  some  contracts  the  purchaser  pa.vs 
for  all  transformation  losses  ;  in  others,  the  power  supply  companv 
pays  for  the  losses  of  the  first  transformation  and  the  purchasei 
for  all  others.     A  summary  of  the  losses  is  sriven  in  Table  II  : — 

T.\BLE    II. — Percentage  of  Losses  IxcnRitEn  in  Thans- 

FOEMATION,  &C. 


Mill  drives . . 
.\ltemating-current 

auxiliaries 
Lighting 

Rotary  converters. . 
Motor  -  generator 

sets.  . 


100 
100 

100 


i.S  ^ 
=  0 


as 

3-5 


X  n  -'  a* 
o  -.  o  3* 
■J  --- 


7-5 
7'5 
7'5 


100  . 1  .  2-6-' 


0 

8  3--  2 

s= 

g 

—  s  , 

5|1 

osses     4 
olts  to  1 
olts. 

a  3  S  « 

9I1-2 

2-5 

_ 

«7-9 

2-5 

A 

— 

86-2 

2--. 

■'' 

83-1 

— 

12 

79-4 

. 

The  140  or  220. volt  alternatin),' -current  auxiliaries  can  be  used  in 
almost  all  applications  where  ilirect -current  power  is  used,  the 
exceptions  beinjf  where  variable  spee<l  and  dynamic  brakin;;  are 
required.  The  direct-current  motors  are  so  much  better  adapted 
for  this  class  of  service  that  the  disiulvautage  of  [greater  conversion 
loas  is  more  than  compensated  for  by  their  flexibility  and  a<lapta- 
bility.  Direct  cnrrent  will  Ije  used  for  cranes,  tables,  charK'in}; 
storage  batteries,  electrolytic  work,  and  variable-speed  motors 
especially  those  used  for  drivini;  machine  tools. 

The  altematintr  current  is  suitable  for  drivinfr  fans,  pumps,  hot 
saws,  cdd  sjiws.  conveyors,  straitrhteners.  and  (irill  presses,  but  is 
not  favoured  for  -table  drives.  In  ^.'eneral,  the  use  of  alternatinp- 
current  motors  is  recommended  where  constant-speed,  non-reversinjr 
conditions  obtain,  and  the  direct  current  where  larj;e  startinjr 
torque,  quick -reversinir  and  acceleration,  variable  speed  or  dynamic 
brenkinK'  are  required. 

The  ratio  of  alternatin;;  current  to  direct  current  used  will  vary 
lireatly  in  different  plants.  In  ireneral.  in  those  plants  where 
power  is  purchased  and  where  there  are  m.iny  cranes  and  variable- 
speed  drives,  direct  current  will  probably  pre<loniinate  for 
auxiliaries  about  in  the  ratio  of  IHI  i>er  cent,  direct  cnrrent  to  lo 
per  cent,  alternating  current  for  voltajres  of  440,  altematintr 
current,  or  less  and  of  2."io,  direct  cnrrent. — Iron  an/I  fmil  Tratlrx 
Heriew. 


Thv.  loUowiug  stat«nient,  showing  the  imports  of  elettiical 
and  similar  goods  iuto  Egypt  during  the  year  191C,  is  taken 
Iroiii  the  recently-issued  trade  statistics.     The  figurea  for  I91a 


are    added    for    purpost's    of    eoinparisoii 

and    notes 

of  any. 

increases   nr  ifeereasi-s 

are  yiven  : 
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— 
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— 
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_ 
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- 
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1,000 
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Total        
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France 
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Total 


'24,(HIO         40,000 
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29,000 

45,000 
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1,000 

9,000 
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4,000 
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53,000        88,000 
£E  =  £1  Os.  Bid. 
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CORRESPONDENCE. 

Ijriterti  t'fceh-eil  htj  u.i  after  .'i  P.M.  o.n  Tuusdav  ranuot  appear  until 
till'  followinq  week.  Correapondeiitu  ultould  forward  their  cowmi/ni- 
rations  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  thewriter's  name  and  address  in  our  possession. 


k 


Underi^round   Sif$nallin^  Bells. 

In  your  issue  of  July  '27th,  I'JiT,  and  iu  previous  issues,  I 
have  read  articles  on  underground  signallintJ  bells,  describing 
various  methods  of  minimising  the  danger  from  sparking  at 
the  signalling  station.  These  methods  range  from  gas-tight 
switches  placed  at  intervals  along  the  haulage  roads,  to 
specially-wound  bells  or  relays  requiring  a  minimum  current 
for  operation. 

In  no  case  has  any  suggestion  been  made  to  actually  sup- 
press all  danger  of  sparking  at  the  point  from  which  the 
signals  are  .scat,  and  it  will  doubtless  interest  you  to  learn 
of  a  method  of  doing  this,  which  I  invented  in  1914,  and 
which  will  be  placed  upon  the  market  at  the  conclusion  of 
the  war  by  Messrs.   Gent  &  Co.,    Ltd.,  of  T,eicester. 

With  my  method,  the  usual  system,  as  installed,  is  re- 
tained, having  bare  wires  along  the  haulage  road,  tlie  signals 
being  .sent  liy  liridging  across  the  wires  with  a  knife,  or 
other  suitalde  conductor.  The  only  iilteration  is  the  addition 
of  a  special  relay  near  the  bell,  which  has  for  its  function  the 
transference  of  all  sparking  to  the  trcndiling  contacts  of  the 
bell  itself. 

In  the  accompanying  .sketches,  fig.  1  shows  the  signal 
system  as  usually  installed,  and  fig.  '2  shows  the  alteration 
by  the  addition  of  the  special  relay. 


Fig.  1. 


Pig.  2. 


This  special  relay  is  constructed  on  the  lines  of  a  telephone 
transiuitter,  ha^dng  a  very  high  period  of  vibration,  and 
consequently  able  to  close  or  open  its  circuit  in  the  shortest 
possible  space  of  time ;  it  is  connected  with  the  operating 
coils  in  series  with  the  bell,  and  the  contacts  aie  an'anged 
to  short-circuit  the  signal  wires.  When  the  signal  circuit 
is  closed,  by  a  knife  or  other  means,  the  relay  will  vibrate 
in  sjTichronism  with  the  bell  hammer.  Sparking  can  only 
take  place  on  the  signal  wires  if  the  current  is  broken  there; 
therefore,  let  us  follow  what  occurs  when  the  signal  wire 
circuit  is  opened  at  any  period  during  one  complete  stroke 
of  the  bell : — 

When  the  bell-hammer  is  against  the  gong,  the  bell  circuit 
is  broken  at  the  tiembler  contacts,  consequently  no  current 
is  flowing  through  the  circuit,  and  no  spark  can  take  place 
when  the  signal  wires  are  separated.  When  the  hammer  is 
away  from  the  gong,  and  the  trembler  contacts  are  together,' 
then  the  signal  wires  are  short-circuited  by  the  relay  con- 
tacts, and  the  current  for  the  bell  passes  through  the  relay, 
and  not  through  the  signal  wires,  consequently  they  may  be 
separated  without  any  sparking  taking  place.  The:  only  time 
that  current  flows  through  the  signal  wires  is  during  the 
extremely  short  period  of  the  lag  in  action  of  the  relay,  and 
this  period  is  so  short  (less  than  1/1,000  second)  that  even 
a  hack-saw  blade,  or  a  file,  may  be  rubbed  across  the  signal 
wires  with  no  danger  of  a  spark  taking  place. 

With  this  relay,  all  current  is  broken  at  the  trembler  con- 
tacts of  the  bell,  and  full  provision  can  be  made  there  for 
their  protection  against  inflammable  gases  or  coal  dust. 
Practically  no  alteration  is  required  to  existing  installations, 
and  either  alternating  or  direct  cuiTent  may  be  u.sed.  It 
should  be  noted,  however,  that  it  can  only  be  used  with 
trembler  bells. 

In  some  cases  it  may  be  advisable  to  place  a  small  resist- 
ance, as  indicated,  in  series  with  the  signal  wires,  but  thf 
experiments  already  airiied  out  show  that  it  is  not  an  actual 
necessity. 

A.    W.   Brown, 
hifiilerioiif:,  ^rd  MuiichesteT  and   H.V.C. 
Prlxniiir  of  War,  interned  in  Sirifxrrlaiid. 

August  4th.  1917. 


The  10-Mile    Limit. 

(an  you  kindly  let  me  know  what  a  disengaged  (uon- 
ehgible)  man  is  to  do?  If  he  lives  10  miles  away  from  a 
berth,  he  is  not  allowed  to  apply'     D.O.R.A. 

As  I  am  residing  in  a  non-electrical  town,  have  I  got  to 
wait  till  the  war  is  over? 

Wolverhampton. 

[The  local  Labour  Exchange  should  be  able  to  advise  our 
correspondent.  Otherwise,  we  recommend  a  change  of  resi- 
dence (duly  notified  to  the  authorities). — Eds.  Elec.  Rev.] 


Stutt   Orftanlsntloo  Iq  Electrictl/y  Works, 

The  recent  letters  and  articles  in  the  Review  on  electricity 
works  start  have  greatly  interested  the  writer,  who  is  en- 
gaged in  electric  supply  work.  The  last  article,  by  Mr.  Stub- 
bings,  has  called  for  these  few  remarks. 

With  most  of  this  article  I  am  in  agreement,  particularly 
as  to  exaggerated  ideas  of  the  importance  and  status  of  sales 
managers.  Even  in  much  larger  stations  than  10,(KX),000  units 
per  annum,  I  think  these  otficials  are  regarded  as  far  to<i 
imiiortant,  especially  in  comparison  with  the  engineering 
staff.  Concerning  this  latter  staff — and  chiefly  in  the  gene- 
rating departiiient--a  little  mild  criticism  may  be  acceptable. 

I  would  maintain  that  the  engineering  assistants  should 
possess  the  necessary  scientific  technical  knowledge  to  tackle 
any  problem  which  may  arise  in  the  operation  of  a  suppl> 
system.  At  present  there  are  certainly  few  men  in  positions 
of  authority  in  British  stations  who  have  the  requisite  quali- 
fications and  scientific  ability.  There  seems  to  be  a  tendency 
for  chiefs  to  unduly  favour  marine  engineers  for  the  position 
of  station "  superintendent,  and  they,  in  their  turn,  favour 
marine  engineers  as  their  mechanical  assistants.  With  due 
lespect  to  the  qualifications  and  ability  of  these  men,  so  far 
as  marine  wfnk  goes,  it  is  not  a  satisfactory  state  of  affairs 
in  power-station  work.  In  station  maintenance  and  routine 
work  tbcy  generally  give  satisfaction;  but  even  in  the  in- 
vestigation of  structural,  mechanical,  and  stcani  prolilems 
tbry  rarely  show  sufficient  aptitude,  whilst  in  electrical 
luatters  their  confusion   of  ideas   is  notorious. 

The  new  position,  which  Mr.  Stubbings  proposes,  would 
be  lather  difiicult  to  introduce  into  many  stations.  Most 
.station  and  mains  engineers  would  resent  the  incursion  of 
the  new  official  into  their  domains.  But  if,  due  to  lack  of 
scientific  training  of  the  existing  engineering  staff,  such  an 
official  were  appointed,  I  consider  he  should  be  looked  upon 
as  more  than  a  "  glorified  meter  superintendent."  His  work 
should  be  of  far  greater  .scope  than  Mr.  Stubbings  proposes 
— fuel,  water,  and  instrument  testing.  His  status  should  be 
higher  than  station  or  mains  engineer  in  order  to  remove  any 
difficulties  as  to  supposed  "  trespassing "  of  the  technical 
assistant  in  their  respective  fields.  Why  not  give  him  the 
.status  of  the  old-time  chief  assistant?  Surely,  his  qualifica- 
tions and  his  value  to  the  undertaking  merit  it. 

Such  men  are  obtainable,  and  can  be  found  filling  junior 
positions  in  many  stations  where  little  respect  for  their 
training  or  ability  is  accorded  them.  They  languish  through 
restriction  of  their  scope,  and  after  getting  wholesomely 
satiated  with  many  years  of  shift  or  routine  work,  finally 
leave  the  electric  supply  industry.  Perhaps  they  enter  the 
istimating  department  of  a  manufacturing  concern.  Often 
they  go  into  technical  teaching  (wherein  such  a  man  may  be 
considered  as  lost  to  the  engineering  profession)  or  otlnT- 
wise  vanish  into  a  charitable  obscurity. 

Considerations  of  space  restrain  me  from  giving  detailed 
reasons  for  the  above  opinions,  and  from  taking  up  other 
aspects  of  the  subject  equally  interesting  and  important.  I 
trust  this ■  expression  of  ideas  may  stimulate  further  discus- 
sion. ,  . 

■  -  Enj^ineer. 

Employment  of  Disabled  Soldiers. 

I  should  like  to  put  in  a  remark  or  two  re  the  ' '  insult  to 
wounded  officers  "  in  offering  them  positions  in  power  houses 
and  sub-stations,  which  I  notice  "  E.  M.  F."  and  Mr.  Bridges 
has  so  ably  contested. 

Being  an  ex-sub-station  man  myself,  for  the  i)rcsent  serving 
in  the  Navy  in  an  electrical  rating,  I  think  I  am  in  a  position 
to  assure  you  that  very  few  officers  have  a  fraction  of  the 
responsibilities  of  the  man  in  charge  of  a  large  plant  ashore. 
It  seems  to  me  that  their  whole  ability  is  concentrated  iu 
enforcing  and  interpreting  discipline,  and  that  .tny  deftness 
or  engineering  skill  is  rarely  expected  of  them.  ■- 

Therefore,  these  men  need  feel  no  lowering  of  their  dignity 
in  accepting  a  job  in  a  power  house;  rather,  in  fact,  they 
ought  to  feel  that  they  have  been  given  yet  another  chance 
of  demonstrating  their  nerve  and  discrimination. 

I  am  burning  to  give  a  few  details  of  the  typical  old 
woman's  jobs  the  oflicers  in  most  cases  have,  but,  having 
to  maintain  secrecy,  I  will  conclude  by  saying  that,  the  power 
supplies  require  staffs  consisting  of  the  smartest  and  most 
i".\l)erienced  men,  and  any  wounded  officer  who  is  giM^n  the 
[irivilege  of  helping  to  run  one  should  consider  that  he  is 
still  doing  his  bit,  perhaps  even  more  than  most  of  his  com- 
rades in  the  Services. 

I  think  that  the  Review  shonld  have  been  Jess  hasty  in 
decrying  so  well-recognised  a  branch  of  the  electrical  profes- 
sion, which  is  unfortunate  enough  to  be  so  badly  paid. 

D.  E.  Barton. 

.ivgust  mh.  1917.  '.      ■"' 


Brighouse.— Mr.  A.  ,1.  Ashton,  K.C.,  has  sat  as  arbitrator 
iu  the  matter  of  Corporation  employes'  wages.  The  men  ha<l 
demanded  an  increase  of  remuneration  bringing  them  to  an 
advance  of  12.<.  jier  week  on  pre-war  rates  ;  the  Corporation  offered 
only  10s. 
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WAR  ITEMS. 


Exports  to  China.— I'h©  "  London  Gazette  "  for  August 
'28th  contains  some  further  names  of  persons  and  bodies  in 
China   to  whom  exports  may   be  consigned, 

Import  Prohibitions. — By  a  Proclamation  dated  Aut;u>t 
'22nd,  the  importation  of  the  following  {joods  iw  prohibited  :- 

All  machinery  driven  by  power  and  suitable  for  use  in 
cuttmg,  working,  or  operating  on  wood  (as  set  out  in  the 
Proclamation). 

Electrical  motors  up  to  h  h.p. 

Export  Prohibitions. — The  "London  Gazette"  for  August 
28th  contains  particulars  of  certain  alterations  in  the  Schedule 
of  Prohibited  Exports.  The  following  heading  is  deleted  :-- 
(A|  Telegraphs  (including  wireless)  and  telephones,  and  in- 
struments and  niat-«M-ial  I'm':  ;ni(l  in  its  place  tliere  is  siih>ti- 
tuted  : — (\)  Telegraphs  (including  wirele.ss)  and  telephones, 
and  instruments  and  materials  fur,  including  valves  for  wire- 
less telegraphic  apparatus. 

The  Trade  Press  and  War  Loans. — Wc  have  received 
from  Mr.  Walter  Judd,  of  Messrs.  Heywood  &  Co.,  Ltd.,  a 
communication  expressing  the  opinion  that  the  technical 
Press  has  never  received  from  the  Government  the  recogni- 
tion that  it  deserves,  and  suggesting  that  those  responsible 
for  Government  publicity  should  make  use  of  such  organs  as 
mediums  for  appealing  to  the  great  industrial  classes  when 
next  inviting  appUcations  for  War  Loans. 

Cost    of     Electric    Railway    Materials    in     U.S.A. — The 

Chronicle  (LLS.A.)  quotes  from  the  "Weekly  News  Letter" 
of  W.  S.  Barstow  it  Co.  (-Inly  Jlth)  a  reference  to  an  article 
in  "  The  Pretzel,"  published  by.  tlie  Reading  Tran.sit  &  Light 
Co.,  with  regard  to  the  increase  in  the  cost  of  materials 
e.s.sential  to  public  utilities  operating  electric  railways  and 
central  stations.     The  article  reads  :  — 

"In  a  recent  issue  we  called  attention  to  the  great  advance 
in  prices  of  some  of  the  materials  necessary  in  the  operation 
of  electlic  power  and  I'ailway  systems.  We  mentioned  coal 
costing  us  $200,000  more  this  year  than  last,  and  increases 
of  $80,000  in  the  annual  jiay rolls  of  our  employes,  and  an 
advance  of  -14  per  cent,  in  the  price  of  steel  rails. 

"  But  we  were  merely  scratching  the  surface.  Copper 
wire,  electrical  machinery,  and  a  multitude  of  other  things 
used  in  constructing,  renewing,  repairing,  operating,  and 
keeping  our  properties  up  to  the  high  standard  of  efficiency 
which  the  public  demands,  are  costing  a  whole  lot  iu(ue  than 
they  did  two  years  ago. 

"  We  also  must  face  the  handicap  of  being  compelled  to 
place  orders  for  materials  from  three  months  to  two  years 
ahead  of  time  of  delivery.  Some  materials  can  .scarcely  be 
procured  at  any  price.  Steel  car  wheels,  for  instance,  have 
practically  disiipiieared  from  the  market.  They  were  last 
heard  of  at  $18  a  piece,  but  for  .some  time  it  has  been  impos- 
sible to  get  anybody  to  (iuot<^  a  price  on  them.-  Clast-iron 
wheels  are  selling  at  $1  80  per  MTlb.,  on  big  contracts,  com- 
pared with  $1  45  two  years  ago,  an  advance  of  al)out  '25  per 
cent. 

"  We  have  noted  some  figures  at  random  from  our  pur- 
chasing department  showing  the  .sharp  advance  in  prices  of 
some  materials  to-day,  compared  with  two  years  ago. 

"Rails  have  increa.sed  100  per  cent,  over  normal  prices. 
To-day  they  are  quoted  at  $55  a  ton  for  delivery  a  year  hence, 
and  for  short-time  delivery  the  price  is  $75  a  ton.  Two 
years  ago  steel  rails  were  ".selling  at  $38  20,  so  that  what  is 
regarded  as  the  normal  price  to-day  is  an  advance  of  44  per 
cent.  There  is  an  even  greater  advance  in  special  track  work, 
which  means  curves,  switches,  and  the  like,  the  increase  in 
these  materials  being  fully  200  per  cent. 

"Copper  that  is  required  in  large  quantities  for  repairs  to 
trolley  and  electric  equipment  has  nearly  trebled  its  normal 
price.  Copper  trolley  wire  is  now  quoted  at  .38  cents  a  pound. 
compared  with  17  cents  in  1915.  Copper  feeder  cable  has 
advanced  from  18  cents  to  .34  i  cents  a  pound  in  tlie  same 
period. 

"Motor  equipment  has  advanced  over  .50  per  cent.,  and 
following  are  some  of  the  other  advances:  — 

lllirj.  ]!I17. 

Track  spikes .-<•?  l')c.  per  llio  11).       .-4  per  10<)  lli. 

Steel  trolley  ])oles   ...         .'<1  10c.  each.  X2  lOc.  each. 

Track  plates...         ...  2jc.  pound.  Itic  pound. 

Steel  and  iron  bans...  I:{c.  pound.  4:;c.  pound. 

Cotton  waste  ...  9c.  pound.  I:ic.  pound. 

Chestnut  ties  ...  40c.  each.  (iOc.  each. 

Cement  SI  29c.  barrel.  ."'i  9c.  barrel. 

Gravel  .>!1  2'>c.  ton.  .S-J  ton. 

Cru.<hifl  Rtone  ...  stitc.  ton.  ¥1  ton. 

Dilution  ol  Labour  and  Munitions. — .\ccordinj.>  to  ,nn 
oQicial  statement,  the  Minister  of  Munitions  (Mr.  Churchill), 
accompanied  by  Mr.'Kellaway.  Major  .f.  W.  Hills.  M.P..  and 
officials  of  the  Ministry  of  Munitions,  the  .\dniiraltv,  and  the 
Mini.stry  of  Labour,  met  repre.s<'ntatives  of  the  Engineering 
and  Shipbuilding  Trades'  Federation  at  Westminster  on  Wed- 
nesday last  week.  Mr.  Churchill  explained  to  the  delegates 
that  the  principal  object  of  the  meeting  was  to  set  up  an 
Advisory  Committe*  of  Trade  Unionists,  the  appointment  of 
which  had  been  discussed  at  prerious  conferences.     He  ex- 


plained the  circumstances  which  had  led  to  his  proceeding 
with  the  Munitions  of  War  Bill.  Lie  stated  that,  having 
gone,  as  he  thought,  a  long  way  to  meet  Labour  in  his  action 
with  regard  to  the  Bill,  he  felt  h©  could  now  fairly  ask 
Labour  to  help  him.  He  appealed  particularly  for  assistance, 
from  the  trade  unions  in  the  enrolment  of  an  increased  nura 
ber  of  war  munitions  volunt<x>rs,  and  in  .seeing  that  dilution 
on  munitions  work  was  carried  out  to  a  fuller  extent  than 
at  present.  He  would  be  glad  to  have  the  views  of  the  con 
ference.  on  the  .setting  up  of  works  comuuttees.  A  friendly 
discussion  followed. 

Coal  Shortage  in  (jermany. — The  "  Times  "  publishes 
the  following  dispatch,  dated  August  •20th,  from  its  Amster- 
dam correspondent  ■  — 

"  Herr  Helfferich,  m  a  .speech  on  Germany's  coal  difficul- 
ties in  the  Reichstag  Main  Conmiittee  on  Friday,  said  that 
the  maintenance  ol  coal  production  at  the  present  output 
demanded  uninterrupted  and  intcu.sc  labour.  Especially  theii' 
must  be  no  strikes,  such  as  unfortunatel.v  occurred  last  month 
in  Upper  Silesia.  Every  strike  deprived  the  front  of  muni 
tions  and  the  home  of  the  necessary  domestic  fuel.  The  lui- 
Ijerial  Commissioner  for  Coal  Supply  gave  a  long  explanation 
of  the  proposed  methods  for  coal  saving,  stating  plainly  that 
the  coal  supply  was  inadequate  to  the  demand.  War  indus- 
tries, he  .said,  must  be  first  supplied,  and  le.ss  important  con- 
sumers must  suffer  restriction.  No  system  of  distribution  wa.'< 
possible  without  hardships.  .'Vpart  from  technical  difficulties 
in  the  way  of  greater  output,  tlaere  were  difficulties  connected 
with  labour,  the  lumiber  of  miners  being  fewer,  and  theii' 
working  capacity  iliminished.  In  the  debate,  a  member  of 
the  Centre  said  that  the  average  working  capacity  of  miners 
was  less,  and  was  partly  due  to  malnutrition.  The  strike  in 
Upper  Silesia  had  caused  a  falling  off  of  about  one  million 
tons,  which  cf)uld.  hardly  be  made  up  by  withdrawing  miners 
from  the  front.  Industry  was  of  opinion  that  projier  measui'es 
would  have  ensured  sufficient  coal  for  an  average  winter,  and 
that  lack  of  foresight  had  caused  the  present  situation.  The 
stoppage  of  works  now  ordered  was  the  cause  of  extraordi- 
narily great  injury  to  industrials.  The  measures  contem- 
plated against  the  smaller  indu.stries  were  simply  shocking." 

Exemption  Applications. — Middleton   Tribunal   has   }«iven 

conditional  exemption  to  a  i>eniiaiient-way  repairs  labourer 
(37,  C'2),  appealed  for,  on  account  of  the  shortage  of  labmir, 
by  the  Electric  Traction  Co. 

At  Aberdare,  the  U.D.C.  appealed  for  Mr.  A.  J.  Abraham 
(41),  chief  engineer  and  tramway  manager,  and  he  was 
given  six  months  on  condition  that  he  continues  in  the  same 
occupation. 

At  Oxford,  Messrs.  Wyatt  &  'Son,  of  St.  Giles,  appealed  for 
B.  Green  (35,  CI).' engaged  on  electrical  work.  He  w-as 
given  two   months'    temporary   exemption. 

At  Maidst^ine,  Mi-.  Micklewright  api)ealed  for  the  retention 
of  F.  R.  Edwards  ('27.  Bl),  electrical  engineer,  and  he  was 
given   three  months,  with  the  Volunteer  condition. 

Hull  Apix^al  Tribunal  has  dismissed  Military  appeals  against 
exemption  held  by  four  drivers  on  the  Corporation  trams, 
and  in  a  fifth  case  exemption  until  September  Lst  was 
substituted.  It  was  stated  that  women  diivers  were  not  able 
to  bear  the  strain,  and  that  the  Amalgamated  Association  of 
Tramway  and  'Vehicle  Workers  was  opposed  to  women 
drivers. 

As  the  result  of  a  Military  appeal,  exemption, granted  until 
November  '2:^rd  to  an  electrical  engineer  (3il.  B  1)  with  the 
Brandon  and  By.shottles  Co-operative  Society  has  been  made 
final. 

Surrey  Appeal  Court  has  granted  thre»'  months'  exemption 
to  E.  Lown  (31,  Cla.ss  A),  electrician,  appealed  for  by  Messrs. 
A.  E.  Read  &  Co.,  Failicombe  Piijier  Mills. 

On  the  apix^al  of  the  Military.  Favershaui  Tribunal  has  can- 
celled conditional  exemption  lield  by  E.  IL  Epps  (34),  switch- 
board attendant  at  the  Cori)oration  sewage  works.  He  is  not 
to  be  called  up  until  October  13th. 

With  the  a.ssent  of  the  Military,  three  months'  exemption 
has  been  granted  to  C.  W.  Read  (30).  shift  engineer  at  the 
Reigate  Corporation  electric  light  works. 

.\t  .\ylesbury,    Messrs.    Mackrill    &  Sons  appealed    for   T. 

Pearce  (40.  Cla.ss  A),  electrical  engineer,   on  the  ground   that 

he  was  indis]Knisable,   his   work    including    an   install;ition   at 

vthe   Royal    Bucks.    Hospital.     The   Tribunal    gave  conditional 

exejuption    whilst  working  at  the   hospital. 

The  Military  applied  at  Bexley  for  the  withdrawal  of  certi- 
ficates of  exemption  held  by  M.  M.  V.  Roots  (32.  Bl)  and 
H.  ,T.  Sheridan  (29,  Cla.ss  A),  inotormen  on  the  'U.D.C.  tram- 
ways. It  was  stated  that  it  was  very  important  that  fhi' 
men  should  be  retained  on  account  of  the  lire  at  tin'  Dart- 
ford  tramway  .sheds.  Owing  to  these  circiim.stances.  the  Afili- 
tary  Repre.s(^ntative  agreed  to  the   ap|X'als  being  respited. 

.\t  Battle,  exemption  was  sought  for  C.  I).  Gear  (32,  .\^). 
electrical  engineer  to  Viscount  Hythe,  at  Normanliurst  Hos- 
pital. The  appeal  was  respited  for  a  month  to  .see  if  a  sub.sti- 
tuto  can  be  found.  • 

Derbyshire  Appeal  Court  has  refused  exemption  to  tlie 
electrician  at  .'V.ston  Hall,  appealed  for  by  Colonel  Winter- 
bottom. 

Before  the  Hants  Appeal  Court,  the  Bournemouth  Elec- 
tricity Supply  Co.  appealed  for  a  switchboard  attendant  (18). 
The  company  stated  that  130  employe.s  were  serving  in  the 
Forces,  and  only  six  of  the  13  men  of  military  age  left  were 
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in  Class  A,  and  a  substitute  could  not  be  found  for  the  man 
asked  for.     Conditional  exoiuption  was  conceded. 

\t  Sheffield,  final  exemption  until  September  30th  has  lievn 
^lunte.d  to  T.  C  Pye  {'21),  B'l),  electrical  engineer. 

.\t  Brighton,  a.  review  was  made  of  three  months'  e\ciii|i 
lion  granted  to  an  electrical  engineer  ('^8.  C'J),  the  Milil;ii\ 
.  >at«nding  that,  although  he  was  on  munitions,  he  wmiM 
lie  still  more  useful  ni  the  .Vrmy.  The  Tribunal  decided  lo 
deal  with  the  catse  again  when  the  present  exemption  expires. 
A  Buxton  firm  of  electrical  engineers  appealed  for  an  elec- 
trician (33).  the  only  man  left  available  for  work  at  hydros. 
hotels,  and  military  establishments  in  the  town.  Lieutenant 
Kersley  ;  "  I  know  what  electricians  are,  and  that  it  is  im- 
pos.sible  to  replace  them."  Exemption  was  graated  until 
'  .nuary  ]st. 

i  iwkham  (Berks)  Tiibunal  has  ivfu.sed  a  request  for  W.  J. 
w  indsor  (3;i.  ('  I).  i-lc(tri.i;iii  :it  Stiibbiniis.  Maidenheail 
rhlckct. 

At  V'orfarshiic  .Vppcal  Tribunal,  .i  disriissidii  limk  place. 
with  regard  to  the  po.-iitinn  of  .Mr.  V.  B.  Hurnett,  resident 
electrical  engineer  at  Brci'hin  electricity  works,  whose  exemp- 
tion had  been  cancelled  by  tli(>  Riirgh  Tribunal,  with  the 
proviso  that  a  substitute  should  be  provided  by  the  Military 
authorities.  .\n  agent  mentioned  that  an  effort  had  been 
made  by  the  authorities  to  .sub.-^titute  this  man  by  a  mechanical 
engineer,  who  was  ab.^olutely  useless  for  such  work,  and  he 
asked  for  a  certificate  iif  conditional  exemption.  Sheriff 
Neifih  pointed  out  that  the  onus,  was  placed  upon  the  Mili- 
tjin'  authorities  of  providing  an  efficient  substitute,  and  the 
local  Tribunal's  finding  was  confirmed. 


REVIEWS. 


/  .trie  Traction.  By  A.  T.  DoVKR,  A.I.E.E.,  I.«turer  mi 
Electric  Traction  at  the  Battersea  Polytechnic,  Loudon. 
London  :  Whittaker  &  Co.     Price  18.S.  net. 

This  book  pr?>fessedly  deals  only  with  the  technical  cou- 
.-ideratious  involved  in  the  apphcation  of  electric  power  to 
the  v\orking  of  tramways  and  railways,  and  is  in  the  main 
a.  text-book  for  technical  students,  the  outcome,  doubtless,  of 
the  author's  experience  in  his  position  at  the  Battersea  Poly- 
technic. Nevertheless,  the  iutluence  of  financial  considera- 
tions uiKin  technical  design,  choice  of  plant,  &c.,  is  by  no 
means  ignored,  and  the  effect  of  Boai-d  of  Trade  regulations 
on  the  same  matters  is  duly  weighed. 

A  commendable  feature  is  that  the  book  opens  with  a  list 
of  symbols,  explanations  of  the  conventions  foUowed  in  dia- 
grams, and  a  list  of  abbreviations,  so  that  in  any  uncertainty 
the  reader  knows  where  to  look  for  the  meaning  of  the 
sjTnbols  used. 

The  introductory  chapter  gives  short  descriptions  of  the 
systems  in  use,  with  reference  to  practical  examples,  and 
tabulated  data  of  the  principal  electric  railways. 

The  advantages  of  electric  traction  on  railways  are  shortly 
eet  out,  and  the  principal  dilficulty  in  the  way  of  main-line 
electrification  is  summarised  as  the  excellent  performance  of 
the  steam  locomotive  for  fast  passenger  service,  coupled  with 
the  cost  of  conversion. 

In  Chapter  II,  the  mechanics  of  train  movement,  the  funda- 
ir.ental  "  speed  time "  curve  is  introduced  and  studied. 
Typical  curves  for  "city,"  "suburban,"  and  main-line  ser- 
vices are  given,  and  stress  is  laid  upon  the  differences  in  the 
proportion  of  acceleration,  deceleration,  and  free  running 
required,  and  the  consequential  differences  in  the  motor  char- 
acteristics needed  for  each.  The  importance  of  acceleration 
in  short  runs,  and  the  limitations  imposed  on  acceleration  by 
the  weight  of  equipment,  peak  load  on  .stations,  comfort  of 
pa.s.sengers,  financial  con.siderations.  maintenance  of  rolhng 
stock,  and  cost  of  energy,  are  well  set  out.  The  relation  be- 
tween acceleration  and  retardation,  and  the  economic  value 
of  high  retardation  in  saving  energy  by  prolonging  the  coast- 
ing period  permis.sible  on  a  given  running  schedule  is  empha- 
sised. The  value  and  low  cost  of  high  retardation  compared 
w-ith  a  corre.sponding  increa.se  in  acceleration  is  very  clearly 
brought  out.  Actual  obtained  values  are  given,  and  the 
importance  of  correct  design  in  this  respect  in  relation  to 
financial  results  is  well  shown. 

Tlie  use  of  simphfied  speed-time  curves  for  preHminary 
calculations  is  explained  very  clearly  and  fully,  and  the  con- 
etruction  of  such  curves  is  illustrated  with  figured  examples. 
In  the  course-  of  this  discu.ssion  the  author  gives  adequate 
space  to  the  importance  of  short  stops  on  urban  services 
involving  short  runs,  showing  the  economy  to  be  gained  by 
cutting  down  the  station  time.  The  consistent  use  of  the 
accepted  term  "  schedule  speed,"  i./'.,  the  distance  between 
stops  divided  by  the  time  from  start  to  start,  and  "average 
speed,"  distance  between  stops  divided  by  time  from  start 
to  stop,  a.ssist.s  this  exno.sition.  The  calculation  of  the  mini- 
mum acceleration  needed  to  obtain  a  given  schedule  speed, 
with  given  retardation,  is  demonstrated  by  worked  out 
examples. 


fn  the  methud  adopted  by  the  author,  the  relations  between 
acceli-ration,  maximum  speed,  average  speed,  and  retarda- 
tinii  are  expressed  in  a  form  which  has  a  rather  complex 
:in|H'aiiiiHe.  and.  in  fael,  involves  some  tejiou.s  arithmetic. 
I"ni-  e\ain|ile.  nii  paye  pj  (he  expression  for  niaxiuinui  ipei  d 
1^  gneii   as  :    - 

'■    '    [a   +  ,i)^   ~     \      ya  +  ^l)     ^     ~   '""""  [a  -i   ,i) 

Where  Vni  is  maximum  speed,  a  =  acceleration  in  mile 
per  hour  per  second,  d  —  retardation  in  siirae  units,  v  - 
average,  speed  in  miles  per  hour,  d  =  di.stance  in  miles  l>e 
tween  stops,  T  =  running  time  in  seconds.  This  formula 
gives  correct  results,  but,  unfortunately,  in  working  out  an 
example  lui  page  25  an  erroneous  answer  i.s  printed,  24 
iiiil<'s  per  hour  instead  of  i^.«,   probably   a    print.er's  erroi . 

\  siiiiiewliat  siiii))l<-r  iookiuK  and  distinctly  more  easilv 
enmpiited  expri'ssidii  can  be  deriveil  from  the  simple  geoiilelr\ 
(il  tlic  .s|H'eil-time  curve,  and  is  here  offereil  as  an  alternative. 
It   is  very  easy  to  explain  to  a  class  on  a  blackboard  :- 


v,„ 


\  + 


'  (a  +  j-i)     .,  /,,.  _  v  (a  +  ;i") 

a  ,1  "    '  a  ,-i 


V  being  in  thi.s  ca.se  the  average  speed. 

It  is  a  little  curious  that  writers  on  this  subject  make  so 
little  use  of  the  elementary  fact  that  the  aiiea  of  a  speed- 
time  curve  is  the  distance  or  length  of  run— so  that  all  speed- 
time  curves  to  the  same  scale  between  a  pair  of  fixed  points 
must  have  the  same  area — and  the  simple  geometrical  rela 
tions  which  follow.  The  author  does  use  that  elementary 
fact,  and  the  full  way  in  which  the  calculations  are  set  out 
and  their  derivation  explained  is  in  refreshing  contrast  to  the 
method  one  frequently  sees  in  text  books,  where  intermediate 
steps  are  silently  omitted,  on  the  apparent  assumption  that 
every  reader  knows  his  algebra  as  completely  as  if  he  were 
reading  for  the  Tripos.  Tlie  author's  experience  with  stu- 
dents, the  majority  of  whom  cannot  have  such  mathematical 
readiness,  has  stood  him  in  good  stead  in  all  the  mathematical 
portions  of  the  book,  and  gives  it  s|iecial  value  as  a  work  nf 
reference. 

From  this,  the  reader  pass<^s  to  a  descriptinn  of  the  ebarac- 
teristics  of  continuou.s-current  traction  motors,  and  the  ua.v 
in  which  motors  are  selected  to  suit  or  fit  the  siieed-tiine 
curves  derived  from  the  propo.sed  .schedule.  This  work  is 
thoroughly  well  done,  and  the  suitabiHty  of  series,  shunt,  and 
comiTOiind-wound  motors  for  various  kinds  fif  service  is  fully 
explained. 

Illustrations  and  descriptions  of  the  electrical  and  mecha- 
nical construction  of  various  motors  are  given,  with  a  con- 
siderable explanation  of  the  evolution  of  the  modern  D.r. 
traction  motor,  and  the  reasons  which  have  lecf  to  the  parti- 
cular materials  and  constructive  features  now  in  use.  The 
mechanical  part  is  as  fully  discussed  as  the  electrical. 

Single-pha.se  and  polyphase  traction  motors  ■  each  have  a 
chapter  to  them.selves.  Probably  there  is  no  other  Engli.sh 
b(X)k  on  the  subject  which  gives  such  complete  details  of 
the.se  two  types  of  motors  in  all  their  variety.  This  is  parti- 
cularly true  of  the  chapter  on  single-phase  motors,  which  are, 
perhaps,  less  well  understood  by  the  average  traction  engineer 
than  any  others. 

The  same  characteristio  thoroughness  of  description  and  co- 
ordination between  theory  and  design  is  continued  through 
the  chapters  dealing  with  motor  control.  These  chapters 
form  the  most  complete  account  of  electric  traction  equipment 
in   these  departments  which  has  fallen  our  way. 

In  a  chapter  on  regenerative  braking,  a  good  deal  of  informa- 
tion is  given,  and  if  this  is  not  quite  up-to-date  in  respect 
of  continuous-current  work — e.{i.,  nothing  is  said  of  the  recent 
.American  railway  developments — it  must  be  admitted  in  ex- 
tenuation that  the  best  examples  are  of  very  recent  date,  and 
descriptions  may  not  have  been  accessible  at  the  time  of 
writing.  Enough  is  said  to  show  the  modern  line  of  develop- 
ment. 

The  same  characteristic  of  thoroughly  detailed  description 
pervades  the  remainder  of  the  book.  Chapters  XIX,  on  the 
calculation  of  speed-time  curves  and  energy  consumption. 
XXIV,  on  overhead  construction  for  tramways,  XXVI,  on 
feeding  and  distributing  .systems,  and  XX\TT,  on  sub-station 
converting  machinery  and  switchgear,  may  be  specially  com- 
mended, because  they  give  detailed  expositions  of  the  prin- 
ciples involved,  the  material  available,  and  practical  methods 
of  design  involving  economical  considerations,  in  branches  of 
the  subject  on  which  detailed  and  consecutive  teaching  is 
not  very  readily  available. 

Tlie  book  is,  on  the  whole,  a  valuable  compendium  al'ki" 
for  the  student  of  electric  traction  engineering  and  for  tlu' 
engineer  in  practice,  a  text-book  and  hand-book  in  one.  The'-,. 
is  very  little  room  for  critici.sin,  and  it  can  be  thoroushlv 
recommended  for  both  u.ses.  Naturally,  it  must  fall  out  r<f 
date  as  a  hand-bixik  of  current  practice,  that  is  inevitable  in 
an  art  which  is  advancing  so  rapidly  as  electric  traction:  the 
remedy  is  liiter  editions,  which  ought  to  be  called  for  in  a 
reasonable  time. 

The  illustrations  are  copious,  well  selected,  and  well  pre- 
sented. The  line  drawings  are  particularly  good,  and  many 
of  the  photo-blocks  much  clearer  in  detail  than  the  average 
of  such  illustrations.— H.  M.  S. 
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"  SYSTEM. 


[communicated.] 

Every  successful  business  undertaking  is  dependent  for  its 
success  upon  the  adoption  of  some  form  of  system  in  the 
organisation  and  control  of  its  various  departments  and  the 
work  that  they  cai'ry  out.  To  the  electrical  engineer  or 
manager  of  an  electric  supply  undertaking,  therci'ore, 
devolves  the  necessity  for  formulating  a  general  system  for 
the  efficient  working  of  his  department,  and  for  the  pre- 
servation of  accurate  and  accessible  records  of  the  growth 
and  working  conditions  of  his  particular  undertaking. 

That  such  arrangement  will  necessarily  involve  nuuiy 
intricacies  foreign  to  many  ordinary  business  concerns  will 
be  at  once  apparent  to  all  who  have  had  experience  in  the 
management  of  an  electric  supply  department,  or  who  have 
made  a  careful  study  of  the  facts  and  figures  relating  thereto, 
and,  for  this  reason,  there  is  a  gra\e  danger  that  the  electrical 
engineer  who  is  not  the  possessor  of  a  keen  business  ability 
will  fall  into  tlie  error  of  adopting  a  system  that  is  either 
not  complete,  or,  on  the  other  hand,  too  complete.  Each 
is  as  bad  as  the  other. 

System,  like  armour,  may  be  made  so  heavy  that  all 
freedom  of  motion  is  lost  ;  whereas,  on  the  other  hand,  it 
may  be  so  elastic  that  it  fails  to  afford  the  protection  that 
is  duly  exiiected  from  it.  Yet  it  is  possible  to  point  out 
undertakings  that  are  suffering  under  either  one  or  the 
other  of  these  evils.  A  system  which  cannot  be  relaxed  to 
meet  special  conditions,  but  is  most  rigidly  adhered  to  in 
all  circumstances,  is  "  red  tape,"  the  abhorrence  of  sii  many 
of  our  Government  Offices  in  past  days,  and  has  been  the 
means  of  losing  many  a  good  consumer  of  electricity.  It 
has  often  occurred  that  a  prospective  consumer  has  required 
current  very  urgently  at  short  notice,  but  this  has  been 
denied  him  on  account  of  the  formalities  necessary  before 
such  supply  could  be  given.  He  then  applies  to  the  local 
gas  company,  who  are  usually  only  too  anxious  to  meet  his 
requirements,  and  thus  add  another  to  their  already  long 
list  of  consumers  literally  snatched  from  the  hands  of  their 
electrical  competitors.  Gas  companies  seem  to  have  a  happy 
knack  of  securing  very  alert  business  men  to  manage  their 
affairs.  Tile  true  explanation  may  lie  in  the  fact  that  most 
gas  companies  are  privately  owned,  and  that  their  managers 
are,  therefore,  more  free  to  speculate  in  the  company's 
interest  than  is  the  tied  engineer  of  a  Corporation  electricity 
department,  who  can  do  little  in  this  way  without  the  con- 
sent of  the  Electricity  Committee.  Be  that  as  it  may,  the 
fact  remains  that  many  an  electrical  consumer  has  been 
absolutely  sacrificed  on  the  altar  of  system. 

Against  this  must  be  recorded  the  case  of  the  consumer 
of  electricity  who  was  actually  connected  and  using  tlie 
light  for  nine  months  before  the  fact  was  disco\ered.  The 
system  in  this  case  was  capable  of  too  much  rehtxation,  and 
conseijuently  a  temporary  connection  was  made  late  one 
evening,  unauthorised  by  any  head  of  the  department,  and 
remained  temporary,  without  a  meter,  for  almost  a  year. 

Too  much  centralisation  in  the  management  of  the  affairs 
of  a  supply  company  is,  as  a  rule,  the  result  of  over-system- 
atising  the  concern.  In  such  a  case,  the  concern  is  rarely  a 
"  going  "  one,  for  no  matter  how  clever  oi'  how  keen  the  chief 
may  be,  it  is  almost  beyond  human  jiossibility  for  one  brai<i 
to  organise  and  control  every  detail  in  an  undertaking  of 
any  size.  Under  the  chief,  therefore,  must  be  aj)poiMted 
i-esponsible  a.ssistants  to  whom  must  be  entrusted  the 
arrangements  for  the  proper  carrying  out  of  the  work. 

The  chief  who  Siiys  that  no  information  must  be  given 
except  by  himself  or  through  the  office,  is  centralising  the 
work  too  much,  and  the  assistants  under  him  must  feel  very 
small  when  asked  a  question,  to  have  to  reply,  "  I  unist 
not — or  cannot — give  this  information,  but  the  chief  will 
answer  any  question  if  you  care  to  write  to  him."  At  the 
same  time,  it  is  not  advisable  to  allow  every  man  i-mployed 
to  answer  any  question  that  may  be  i)Ut  to  him,  for  if  this 
is  permitted,  a  great  deal  of  time  and  trouble  is  likely  to  be 
taken  up  in  correcting  false  or  incomplete  information. 

Rules  and  regulations  for  the  guidance  of  officials  and 
workmen  are,  in  their  way,  excellent  things,  and  many 
would  be  quite  nsele.'*  without  them  ;  but  too  many  rules 
and  regulations  are  disastrous,  in  that  they  no  restrict  the 


employe  that  iu  an  extraordinary  cuse  he  does  not  Uuow 
how  to  act,  and  is  afraid  to  adopt  a  method  of  his  own. 
Consequently  his  initiative  is  destroyed,  and  the  application 
of  common  sense  to  every-day  problems  becomes  through 
want  of  practice  quite  beyond  his  mental  capabilities. 

A  good  chief  will  always  welcome  suggestions  from  any 
member  of  his  staff,  and  will  not  discourage  any  of  his  men 
by  telling  them  they  are  not  paid  to  think. 

Repetition  and  over-lapping  in  clerical  work  should  be 
very  carefully  avoided.  This  is  not  always  easy,  especially 
iu  the  consumers'  department  of  a  Corporation  supply 
undertaking  where  all  money  matters  are  dealt  with  liy  tlir 
borough  treasurer  ;  but  if  there  are  difficulties  over  tin 
(juestion  of  the  simplification  of  the  rendering  and  collection 
of  accounts,  there  is  no  great  difficulty  in  keeping  an  exrel- 
lent  record  of  connections  and  all  matters  relating  to  tiicni 
without  duplicating  and  repeating  everything. 

The  writer  knows  of  one  place  where  a  daily  and  monthly 
report  gives  exactly  the  same  information.  Either  one  or 
the  other  is  sujierfluous,  liut  both  have  to  be  sent  in. 

For  the  proper  keeping  of  recoi'ds  a  system  of  printed 
forms  should  invariably  be  used,  Ijut  these  can  and  shouiij 
be  kept  down  to  reasonalile  numliers.  Then;  is  no  neeil 
for  an  average  supply  undertaking  to  have  forms  running 
into  hundreds. 

The  best  system  for  practical  utility  is,  without  doub( , 
the  card  index  system.  For  consumers'  work  there  should 
be  three  distinct  cards.  The  first  card  should  show  par- 
ticulars of  the  service,  pressure,  date  comiected,  and  appa- 
ratus on  circuit.  These  cards  can  be  arranged  in  street 
order.  The  second  card,  arranged  alphabetically,  will 
enable  any  consume!'  to  be  picked  out  with  ease.  This  <;ard  , 
can  well  sliow  the  meter  number  abd  any  other  metering 
particulars  according  to  the  method  employed.  The  third" 
card  must  be  purely  a  meter  stock  card,  showing  particulars 
of  tests  on  the  meter  and  its  general  history,  where  and 
when  installed,  and  removed. 

To  enable  the  mains  engineer  to  do  his  work  in  a  quick 
and  efficient  manner,  he  should  preserve  a  careful  record  tA\ 
large  ordnance  maps  of  every  inch  of  main  laid.  He  should 
also  keep  a  register  of  all  faults  that  develop,  the  causes  of 
them,  and  the  remedies.  This  record  must  be  properly 
arranged,  so  that  when  a  fault  develops  he  can  turn  up  the 
jiast  history  of  the  section  invohed,  and  probably  gather 
from  this  history  a  good  idea  of  the  cause  of  the  present 
trouble,  and  where  it  is  likely  to  be.  This  knowledge  can 
largely  be  carried  in  the  head  of  the  engineer  concerned. 
but  it  is  not  system  to  rely  on  one's  memory,  and,  after  all, 
the  best  of  memories  need  refreshing  at  times. 

In  the  central  station  the  whole  working  is  more  or  less 
of  a  systematic  nature,  and  the  records  to  be  kept  arc  in 
practically  every  case  of  a  similar  kind.  Consequently, 
those  strange  admixtures  of  system  and  chaos  which  :iir 
encountered  outside  are  not  so  frequent  inside. 

The  standardisation  of  electricity  supply  jjractice  is 
something  that  the  majority  of  those  concerned  in  tin' 
business  would  welcome,  but  it  can  only  come  throuirli 
proper  organisation.  Every  engineer  must,  therefoiv. 
realise  the  value  and  necessity  of  system  by  practising  ii 
himself,  but  he  must  not  allow  himself  to  become  ''  sysinn 
mad,"  becau.se  it  is  as  bad  markmanshij)  to  fire  over  llie 
tartret  as  it  is  to  fall  short  of  it. 


The  1 886  Co. :  Strange  Development.— The  Moscow  T.  .u  n 

Governor.  X.  I.  Afitroff,  lias  receivetl  from  the  Assistant  Ministei-  nt 
Trade  anfl  Industry  information  respecting'  the  conditions  on  wlii.li 
the  Provisional  Government  is  disposed  to  liquidate  thelSSiJf 
As  is  known,  the  original   Town   Duma  calculated  that  the  shin 
of  the   1886  Co.  should  pass  over  to  the  town  at   their   nomii 
value,  but  the  Duma  afterwards  changed   its  point  of   view,  ;i! 
found  it  neoeasary  to  state  that  the  price  of  the  shares,  in  con- 
quence  of  the  new  industrial  laws,  should  1h-  reduced  by  20  pir 
cent.     However,  this  view  of  the  Town  Uuma  not  only  was  iimI 
taken  into  consideration  by  the  Provisional   (Jovemmcnt,  hut 
even  fixetl  the  price  of  the  shares  at  1  CO  rotibles.     The  annouii' 
ment  of  the  Assistant  Minister  caused  complete  confusion  in  lln- 
Council,  for  the  new  conditions  were  so  onerous  for  tlie  town,  that 
even  the  old  Government  would  not   have  ajrrced  to  them.     There- 
fore, the   Town   fiovernment   has  sent   spec-iully   to   Petrotrra/i  n 
member  of  the  Council,  L.  X.  Lyutoschenko,  who  will  submit  ii 
report  to  the   Assistant   Minister,   and   supplement   it    with    his 
personal  explanations. 
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BUSINESS  NOTES. 


Book  Notices. — "  Conditions  in  Germany."  London  : 
Boswell  Printing  and  Publishing:  Co.,  Ltd.  .Sd. — Thirt.v-pairi> 
pamphlet  diseussinfr  the  aecunmlnting  Press  and  other  evidence-* 
tliat  inside  Germany  there  is  no  longer  tlie  old  unity,  confidence, 
!ind  expecfation  of  success  in  the  war.  .and  that  matters  appear 
111  l)e  taking  the  inevitahle  downward  eourso.  The  jiamphlet  U 
w  ritteu  anonymously . 

JinKil  Ciimmercialhi  I'oiixiileml.  'London:  The  Syren  uiv' 
.Shipping,  Ltd.  6s.  net. — In  the  106  pages  ol  fully  illustrated 
ni.itter  contained  in  this  publication  the  publishers  have  set  forlh 
the  first  results  of  a  tour  of  Brazil,  .Argentina  and  Chile,  whiih 
was  made  on  their  behalf  by  a  Special  Commissioner,  Mr.  D. 
Paterson  Maitland,  with  the  object  of  helping  British  trade  in 
South  America  after  llie  war.  The  articles  are  very  numerous,  .md 
•  over  many  aspects  of  Brazilian  affairs.  The  history  of  Hrai-.il,  its 
geography  and  ec<.>nomic  progress,  its  foreign  trade,  its  waterfalls 
anil  their  industrial  i)otentialities,  its  different  industries  Crubber. 
cotton,  sugar,  mininy.  meat.  ice),  and  intiny  other  such  matters 
are  reviewed  and  described  :  finely  illustrated  descriptions  apjiear 
of  the  undertaking  of  the  Brazilian  Traction.  Litrht  and  Power  Co.. 
Ltd.,  and  the  Rio  de  Janeiro  and  Sao  Paulo  systems,  also  of  the 
system  of  the  Companhia  Telcphonica  do  Estado  de  Sao  Paulo. 
Some  pajres  are  devoteil  to  an  account  of  shippin;;  services, 
esjieciaily  that  of  the  R.M.S.P.  Co.  .Vltogcther,  the  work  contains 
a  great  deal  of  information  which  should  be  of  use  to  firms  who 
are  interested  in  export  trade  to  Brazil. 

"  .hmrnal  of  the  Institution  of  Electrical  Engineers  "  and  Index. 
Vol.  LV,  Xo.  2li.8.  .Tuly,  lill". — This  issue  contains  the  following 
papers  : — "  Magnetomotive  Force  of  Armature  Windings,"  by  Mr. 
B.  H.ogue  :  "  Magnetic  Shielding  of  Large  Spaces,"'  by  Prof,  E. 
Wilson  ;  "  Pressure  Drop  Curves  for  Copper  Overhead  Lines, "  by 
>fr.  O.  X.  Wright  ;  also  the  twelfth  list  of  tiH  members  on  military 
service. 

"  Registration  and  Publication  of  Directors'  Names,  under  the 
rompanies  (Particulars  a-s  to  Directors)  Act.  1917."  By  Herbert  W. 
Jirdan.     London  :  .lordan  \:  .Sons,  Ltd,     lid.  net. 

'' Miniature  Electric  Light."  Ky  B.  E.  .Tones.  London  :  Cassell 
and  <'o.,  Ltd.     Price  Is.  M.  net. 

"  La  Form.ation  des  ingenieurs  en  France  ct  a  I'Etrangi'r." 
Pari?  :  Libitiire.  Armaud  Colin.     Priire  2  fr. 

■■  /•iwmliii,/x  of  the  Physical  Society."  Vol.  X.XIX,  Part  :,. 
.\ugust  Irith,  1!)17.  London  :  The  Fleetwa.y  Press.  Ltd.  Price 
46.  net. 

"  I'mreiu/ini/x  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXVI.'Xo.S.     August,1917.     Xew  York  :  The  Institute.    $1. 

Report  Xo.  li*  of  the  Second  Section  of  the  Electro-Technical 
Laboratory,  Tokio,  on  "  Telephonic  Transmission  Losses  of  Bridged 
Impedances,  Series  Resistances' and  Capacitances." 

Trade  Inquiries. — According  to  the  Bonn/  of  Trndc 
Jiiiiriuil.  a  Brisbane  firm  of  electrical  engineers  and  merchants 
desires  to  get  into  touch  with  firms  in  this  country  supplying 
electric  motors  and  generators,  accessories,  wires  and  cables, 
fittings,  batteries,  lamps.  &c..  with  a  view  to  rei)resenting  them  in 
Queensland. 

The  Acting  British  Consul  at  Turin  reports  that  a  firm  of 
manufacturers'  agents  in  that  city  desires  to  obtain  agencies  for 
Cnited  Kingdom  manufacturers  of  machinery  and  electrical 
apparatus,  who  may  obtain  the  name  and  address  of  the  firm 
referred  to  on  application  to  the  Department  of  Commercial  Intel- 
ligence, 7S,  Basinghall  Street,  London,  E.C,  2,     (Inquiry  Xo.  315.) 

Electrical  Trade  in  Soutli  Africa. — The  S.A.  Mining 

Jonnial  for  July  7th  states  that  the  shortage  of  household  filament 
lamps  is  getting  into  the  acute  stage,  as  the  wholesale  houses  are 
said  to  be  out  of  the  .jO-C.p.  globes,  therefore  many  of  the  shops 
either  have  to  use  32  or  100  C.P.  "The  price  has  adv,anced  from 
6s.  to  fls.  per  dozen  for  all  lamps.  There  is  a  demand  for  small 
electric  meters,  as  property  owners  are  being  compelled  to  protect 
themselves  against  the  unfair  consumption  for  radiators,  electric  - 
kettles,  irons.  &c.  In  one  instance,  a  block  of  rooms  in  the  less 
fashionable  part  of  the  town,  under  a  Kaffir  caretaker,  used  over 
4:20  -worth  of  current  last  month,  as  compared  with  an  average  of 
,t6.  This  extra  could  only  be  accounted  for  by  the  u.se  of  radiators 
and  other  warming  apparatus,  as  a  set-off  against  the  cold  weather 
experienced  of  late.  The  Municipal  Supply  Branch  has  given 
notice  that  owing  to  there  being  no  suitable  cable,  due  to  circum- 
stances arising  out  of  the  war.  the  Town  Council  is  unable  to 
entertain  new  applications  for  electric  supply  in  .Johannesburg  and 
2G  suburban  townships." 

Catalogues    and    Lists. — British    Thomson- Houstox 

Co..  Ltd.,  77.  I'pper  Thames  Street,  London.  E.C. — Xew  20-page 
list  of  illuminated  glassware.  It  is  printed  very  attractively  in 
three  colours,  a  life-like  effect  being  given  to  the  various  illustra- 
tions of  glassware  by  the  use  of  coloured  background  panels.  The 
types  of  glassware  listed  and  illustrated  are  the  well-know'n  types 
of  glass  associated  with  the  name  of  the  company — Veluria. 
Alabas.  and  Calla.  The  list  also  illustrates  new  forms  of  Veluria 
dishes  and  bowls,  and  a  new  tj-pe  of  glass  known  as  "  Druid," 
which  is  similar  to  Alabas,  but  less  expensive.  Two  pages  are 
devoted  to  listing  and  illustrating  pure  alabaster  bowls.  Copies 
of  the  list  have  already  been  distributed  to  holders  of  the  B.T.II. 
Lamp  and  Wiring  Supplies  Handbook  Binder. 

Messrs.  Johnson  &;  Phillips,  Ltd,,  Charlton,  London,  S.E.  7. — 
Three  new  illustrated  leaflets  : — No.  .'>  (8  pa^'es)  shows  the  company's 
standard  range  of  undergroimd  non-disconnecting  boxes  (straight 


Uirough,  three-way,  four-way)  forull  type«of  cable*,  also  armouring 
clamps  and  wiping-  g;lands  ;  No.  1  (2  pa^s)  tabulate!  particulars 
ol  J.  and  P.  switch  fu>es  (tubular  pattern) ;  and  No.  2  (2  pages) 
deals  similarly  with  isolating  switches. 

Trade  Announcements. — Mkssrs.  Brooks'  Electrical 

Supplies  Co  h..\.  commenced  business  as  dealers  in  electrical 
supplies  at  ,'i.  (.odiiman  Street,  London,  E.C.  4.  Mr.  Alex.  D. 
BrockhiiiJM-n  ^Dutch)  is  the  sole  proprietor. 

Till  I-MLRPRisr.  Maufacturing  Co.,  Ltd..  state  that  they 
have  ii  ruinated  their  arrangements  with  Messrs.  Andrews  &  Co., 
ami  li.i-.e  appointed  as  their  .sole  agents  for  Scotland  Messrs. 
Par  rson  &■  Service,  38,  Bath  Street,  Glasgow. 

Liquidations. — Uurai.    Districts    Elkctric    Under- 

TAKlNos.  Ltd. — Creditors  must  .send  particulars  of  debts,  &c.,  to 
the  liiiuidator,  Mr.  G.  W.  Brown,  21.  Martin's  Lane,  E.C.  4,  by 
August   3l8t. 

Leitner  Electrical  Co..  Ltd.,  Maybury.  —A  second  dividend 
of  Is.  in  the  -t  is  payable  on  September  lOth  at  the  offices  of 
Means.  (;orfield  &  Cripwell.  Hit.  Finslmry  Pavement.  E.C. 


LIGHTING  km  POWER  NOTES. 

Argentina. — The  Bneuos  Aires  Provincial  town  of  Pala- 

gones  ha-s  been  without  public  lighting  for  .some  time  past,  the 
service  having  been  suspended  by  the  company  owing  to  non- 
payment of  the  debt  due  to  it  by  the  community. 

The  inhabitants  of  the  town  of  Pergamino  (Province  of  Buenos 
Aires)  were  notified  recently  by  the  local  management  of  the 
electric  light  company  (Compania  de  Electricidad  de  la-Provincia 
de  Buenos  Aires)  that  the  service  would  be  suspended  in  rie.w  of  the 
difficulty  the  company  had  in  collecting  the  municipal  lighting 
debt,  which  amounts  to  over  ?( 1 07,000  m/n. 

At  the  liust  moment  an  arrangement  was  come  to  for  the  con- 
tinuance of  the  service,  the  jMunicipal  authorities  giving,  to  the 
electric  company  the  blank  receipts  for  public  lighting  cojlectible 
from  houseliolders,  and  renewing  their  "  pagare"'  for.  $4L149.9-I 
ni/n.. 'which  fell  due  on  May  1st  last.  ...... 

It  is  reported  from  San  Justo  and  from  San  Antiinio'dv  .\recii 
(both  in  the  Province  of  Buenos  Aires)  that  the  local  eleqt.ric  liglit 
companies  have  the  intention  of  suspending  the  public  .servii;e 
owing  to  non-payment  fif  accounts  by  thr  communal  authorities. '- 
Iterie^i'  iiftlii-  Rh-vr  Platr. 

Burnley. — The  electrical  cngiueev   has   reported  'to  his 

Committee  that,  owing  to  the  shortage  of   refuse  for  fuel,  tte  coal 
consumption   has    been    seriously    increased.       He    has  prepared  a 
statement  showing  the  failure  of  supplies,  and  this  is  to  be  sub- 
mitted to  the  Cleansing-  Committee.  .  , 
Crayford. — Strket  Lighting. — The  West  KentlElectric 

Co.  has  informed  the  P.O.  that  it  cannot  supply  cun-ent  for  public 
lighting  on  London  Road  until  the  further  mains  are  laid  towai-ds 
the  parish. 

London.  —  Hammers.uith.  — Price  IxoitEASE.  —  The 
Electricity  Committee  has  had  under  consideration  the  financial 
position  of  the  electricity  nndertaiing,  more  particularly  the 
revenue  now  receivetl  in  respect  of  supply  to  consumers.  The 
Committee  points  out  that  the  present  charges  tor  supply  were 
fixed  in  19o.').  The  increase  in  the  output  during  the  past  few  years 
alone  has  enabled  the  Council  to  delay  making  any  advance  in  the 
prices,  but  owing  to  the  greatly  increased  generating  costs  (coal 
.ilone  being  lis.  per  ton  in  excess  of  the  price  paid  in  1913-14), 
and  the  high  prices  of  materials,  new  plant,  inc..  the  Committee 
recommends  that,  as  from  September  29th  next,  the  charges  for 
lighting  and  power,  including  special  supplies.  l)e  increased  by 
12i  per  cent. 

Rawmarsh. — A  Sub-Committee  of  the  U.D.C.  is- to  meet 

the  Rotherham  Electricity  Committee  on  the  question  .of  supplying 
power  in  the  Rawmarsh  district. 

Southend-on-Sea. — A  motor-generator  for-  charging  at 
the  refuse  destructor  the  batteries  of  electrical-driven  tip  wagons 
for  dust  collection  is  to  be  purchased,  with  other  plant.'  at  a  cost  of 
about  e.-)00.  '       ■ 

Stalybridge.  —  The  Stalybridge,  Hyde,  Mossley  and 
Dukinfield  Tramways  and  Electricity  Board  has  resolved  tiat  motor 
rentals  be  increased   by  20  per  cent,  from  .January  Ist;.-  IfllS.  and 

that  notice  of  the  increase  be  given  to  consumers. 

Straits  Settlements.— George  Town  (Penan(;)  Elec- 
tricity Department. — The  report  of  Mr.  0.  V.-Thoiija^  engineer 
and  manager  of  the  municipal  electrical  undertaking,  en  the  year's 
working  (1916)  shows  that  1,1)97,019  units  were  sold,  an  increase  of 
.5'8  per  cent,  on  the  previous  vear's  figures  ;  the  revenue  amounted 
to  8304. 193'42,  representing  an  increase  of  $31.41S^l,..pr  about 
10'3  per  cent.  ;  the  gross  profit  was  $20I,139'23  (being  19'5  per 
cent,  on  the  tot-al  expended  capital,  as  compared  with  T8'22  per 
cent,  in  the  previous  year).  After  paying  all  charges  due  fo  capital 
there  remained  a  net  profit  of  S97,703'87,  or  approximately  9'5  per 
cent,  on  the  capital  expended.  At  the  end  of  the  year  the  total 
number  of  installations  being  supplied  was  2,ti7li,  with  an  aggre- 
gate demand  of  87,395  30-watt  lamps,  representing  a  net  increase 
during  the  year  of  388  installations,  with  a  demand  of  10,779  30- 
watt  lamps.  During  the  year  capitaf  expenditure  wa.*)  forcibly 
restricted  by  war  conditions  :  a  spare  balance^  set  (cost  $3.t)00)  was 
ordered  for  Xo.  1  sub-station,  and  arrived  during  the  year.  The 
total  costs  per  unit  sold  amounted  to  7'74  cents  and  the  works  costs 
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to  6'05  cents.  Duiin"'  the  year  foui'  faults  occurred  on  the  mains, 
three  in  the  old  v.B.  sheathed  cables  and  one  in  a  lead-sheathed 
cable  ;  the  latter  was  traced  to  mechanical  damage  in  connection 

with  rppays  tii  water  mains. 

In  his  i'ei)ort  Mr.  Thomas  remarks  that  tlio  question  of  the 
it'iluflion  "I  the  oharyes  lor  li;;htint;'  and  jniwer  would  doubtless 
I'oniniend  i1  self  lo  the  Commissioners  in  uormal  times,  but  haviii;;' 
in  \iew  the  tact  that  any  reduction  in  clutryes  would  be  followed 
by  ;iii  ini'ri'iise  in  the  number  of  aiiplications  for  supply,  and  would 
hast,eii  the  lime  when  capital  extensions  in  plant  and  mains  would 
imperatively  be  needed,  it  has  been  decided  to  make  no  ohani>e 
until  tlu"  war  is  ended. 

U.S.A. — A  recent  issue  of /"o^/w  described  the  remodelling 

of  the  Ashley  Street  station  at  St,  Louis.  This  plant  as  originally 
designed  had  a  capacity  of  12,000  K\v,  Cin  I'JOHJ,  made  up  of  five 
wrtical -compound  reciprocating  engines  and  generators,  with  3S 
Scotch  marine  lioilers. 

In  lHO,'i,  after  the  station  had  lieen  in  use  a  little  over  a  year,  it 
was  decided  to  install  four  ri,UUll-K\V.  turbine  units,  for  which 
space  was  found  in  the  engine  room,  and  to  provide  steam,  40 
water-tube  lioilers  were  installed  on  a  second  floor  in  the  boiler 
lumse. 

In  lltiiS  it  was  found  necessary  to  further  increase  the  plant, 
and  I2,o00-Kvv.  turbine  sets  were  installed  in  place  of  the  :").00O-K\v. 
sets,  the  original  condensers  and  auxiliaries  serving  tor  the  new 
plant.  Twelve  of  the  old  marine  boilers  were  replaced  by  a  similar 
number  of  Baboock  lioilers,  and  the  capacity  of  the  station  reached 

(U.OIIO  KW, 

In  the  meantime,  the  Keoliuk  hydro-electric  plant  was  built, 
and  the  St.  Louis  Co.  obtained  further  power  from  that  source  for 
several  years. 

In  1SU.5,  however,  it  was  decided  to  increase  the  steam  plant  by 
substituting  a  20,000-KW.  horizontal  Curtis  turbine  set  for  one  of 
the  orgiual  reciprocating  sets.  The  generator  is  a  ■1,.500-volt, 
lid-cycle,  three-phase  unit,  with  four  poles,  and  is  rated  at 
2o,oilo  KW.  at  80  per  cent,  power  factor  ;  speed,  1,800  R.P.M. 

To  supply  additional  steam,  the  remainder  of  the  old  marine 
boilers  were  removed,  and  10  modern  water-tube  boilers  replaced 
t  hem.  It  is  intended  to  proceed  with  this  substitution  by  large 
plant  units  to  bring  up  the  station-plant  capacity  to  ll(i,0o0  KW. 

Tests  on  the  latest  turbine  show  that  it  is  running  well  under 
the  guarantees  of  steam  consumjition,  viz.,  II. J  lb.  per  KW.-hour 
«  ith  1  in.  alisolute  back  pressure,  22."i  lb.  steam  |>ressnre.  and  l.'iO"  of 
■  iipcrheat. 

Ulieii  the  present  plans  are  coniph'te,  the  original  station 
designed  for  12,000  KW.  will  contain  an  installation  of  I  ir.,000  KW. 

Wigan. — Price  Revision. — The  Corporation  has  given 

notice  that  the  scale  of  charges  for  electricity  supplied  for  power 
purposes  liy  the  Corporation  to  all  ordinary  consumers  will,  as  from 
October  1st,  11117,  be  revised  as  follows: — For  the  first  .500  units 
supplied  per  quarter,  2d.  per  unit ;  between  .'JdO  and  1,000,  IJd.  per 
unit;  lietween  1.000  and  1,.')00,  l.'d.  per  unit  ;  between  1,.J00  and 
2,000,  l',d,  per  unit;  and  for  all  over  2,000,  Id.  per  unit,  plus  in 
each  case  2d  per  cent. 


TRAMWAY  AND  RAILWAY  NOTES. 


Blackpool. — A  Corporation  car  proceeding  along  Lytham 

Road  on  .\ugust  2.5th  ran  off  the  line  ;  the  driver  was  injured,  and 
had  to  be  removed  to  hospital. 

Bolton. — The  rail  wear  problem  is  being  solved  at  -Bolton 

by  the  employment  of  the  Woods-Gilbert  rail  planer,  recently 
<l"scribed  in  our  pages,  a  couple  of  which  machines  are  now  at 
work  in  the  borough.  On  the  invitation  of  the  Woods-Gilbert 
(Britisli)  Rail  Griniling  and  Milling  Co..  representatives  of  various 
tramway  authorities  in  Lancashire  met  at  Bolton,  last  week,  to  see 
the  machines  at  work.  The  borough  engineer,  Mr,  E,  LI,  Morgan, 
who  is  responsible  for  the  maintenance  of  the  track,  has  recom- 
mended that  14,t;(i7  yards  of  single  rail  reiiuire  to  be  re-grooved. 
It;, 7 10  yards  to  be  planed,  and  a  large  number  of  joints  treated  for 
'■  hammering."  The  contract  price  for  the  whole  of  the  work  is 
tti,!  10.  He  considers  that  the  cost  of  removing  the  cori-ugations, 
£1,253,  should  be  charged  to  revenue,  and  the  balance  would  thus 
work  out  at  Jt  383  per  mile  of  track  treated.  Even  if  only  three 
years  are  added  to  the  life  of  the  rails,  the  saving  of  the  deprecia- 
tion fund  by  the  extended  life  of  the  track  will  amount  to  £552 
I  Per  mile. 

Bradford. — Holiday    Traffics. — Approximate    figures 

of  the  tramway  traffic  during  the  Bowling  "Tide'  week— an 
increasingly  [lopular  general  holiday  for  a  big  proportion  of  the  indus- 
trial population,  which  immediately  follows  the  Bank  Holiday 
period — show  greatly  increased  takings  as  compared  with  last  year. 
The  Imokings  of  through  tickets  between  Bradford  and  Leeds  for 
this  period  totalled  25,200.  a^i  against  22.400  for  the  .same  period 
laH  year,  though  last  year  there  was  a  10  minutes'  service,  as 
:igainst  a  through-car  15  minutes'  service  this  year,  owing  to 
lalKinr  shortage. 

Dover. — A  B.  of  T.  in((uiry  has  been  held  regarding  the 
recent  tramway  accident,  which  resulted  in  1 1  persons  lieing  killed 
and  5!l  injured. 

At  the  Coroner's  inquest,  held  on  August  29lh,  a  verdict  was 
returned  that  the  accident  wxs  due  to  an  error  of  judgment  on  the 
X>  art  of  the  driver,  whom  it  was  considered  was  too  inexperienced. 


Glasgow. — The  traffic  receipts  of  the  Corporation's  tram- 
ways last  week  were  £25,901,  as  compared  with  £23,638  in  the 
corresponding  week  of  August  last  year,  and  the  number  of 
passeuger.s  carried,  7,SS3,(.iJ5,  The  car-miles  run  were  50',t,94O, 
Compared  with  la.sl  year,  there  is  an  improvement  nn  the  receipts 
since  the  beginning  of  the  linancial  year  on  June  1st,  the  figures 
for  r.»17  being  £2!l(i,80i>,  its  against  i;264,25tl, 

Ipswich. — In  order  to  save  time  and  expense  in  the 
maintenance  of  the  cars,  and  also  in  view  id'  the  frequent  collisions 
between  cars  and  other  vehicles  in  the  streets  due  to  the  absence  of 
street  lighting,  the  Corporation  has  decided  that,  for  the  remaining 
period  of  the  war.  the  fancy  painting  of  the  cars  shall  be  aban- 
doned, and  that  in  place  thereof  the  cars  shall  be  painted  two 
shades  of  grey  with  a  limited  amount  of  black  lining, 

Leeds.— -^  recent  statement  on  the  ( 'orporation  tramway 

services  shows  that  the  receipts  since  the  beginning  of  the  current 
fiuancial  year  have  increased  by  over  £1,000  per  week  on  the 
figures  of  last  year,  though  last  year  the  total  income,  for  the  first 
time  in  the  undertaking's  hi.story,  exeeetled  half  a  million  pounds. 
The  actual  figure  w.as  ,C 5 15,800.  It  is  confidently  expected  that 
this  rec(u-d  will  be  much  surp.assed  at  the  end  of  the  present  year, 
The  receipts  of  the  first  20  weeks  of  this  year  are  higher  by  .£22,43:1 
than  for  the  corresponding  period  of  last  year. 

London. — L.C.C. — The    traffic    returns  of    the   L.C.C. 

ti-amway  undertaking  for  the  week  ended  August  22nd  show 
receipts  £58,527.  as  compared  with  £49,848  in  the  corresponding 
week  last  year.  From  April  1st  to  August  22nd  the  receipts  were 
£1,146.260,  as  against  £1,002,591  in  the  corresponding  period  in 
1916. 

Manchester.  —  Traffic    Congestion    Report. — The 

Special  Traffic  Congestion  Committee  of  the  City  Council  has  issued 
its  report,  and  the  far-reaching  proposals  for  dealing  with  a  press- 
ing problem,  and  involving  an  estimated  cost  of  a  million  and 
a-half  sterling,  are  exciting  keen  comment.  The  Tramways  Com- 
mittee had  pointed  out  the  need  for  new  arterial  roads  into  the 
city,  and  other  Committees  had  reported  upon  the  great  trafiic  con- 
gestion in  the  centre  of  the  city.  The  Special  Committee  considers 
that  there  should  he  a  limitation  of  tramway  traffic  within  a  cer- 
tain i)rescribeil  area  in  the  centre  of  the  city,  that  additional 
arterial  route*;  should  be  opened  out,  and  that  tramway  terminals 
should  be  estalilished.  Tlie  following  sites  are  suggested  as  ter- 
minals :  Old  Infirmary  site,  St.  Peter's  Square,  Cannon  Street, 
Albert  Square,  Marsdeu  Square,  and  Steven.son  [jquare.  The  Con- 
gestion Cumniittee  is  of  opinion  that  these  terminals  are  ali.^olutely 
necessary,  and  by  their  adoption  the  number  of  cars  passing  along 
the  principal  streets  in  the  centre  of  the  city  can  be  reduced  by  at 
least  50  i)er  cent. 

Nottingham. — Due  to  a  ear  which  was  descending  Derby 

Road  tem))orarily  getting  out  of  control,  several  alarmed  passengei-s 
attempted  to  jump  off,  and  six  of  them  were  removed  to  the 
hospital  for  treatment  of  their  injuries. 

Straits  Settlements.— Oeori4e  Town  (Pexanc)  Traji- 

WAVS.  -During  the  1 1th  year  of  operation  the  municipal  tramways 
carried  5.5(i0.398  passengers,  as.  compared  with  5.177.874  in  the 
l>revious  year;  the  car-mileage  was  502,731.  The  total  revenue 
during  the  year  amounted  to  S151,408'42,  and  the  operating  costs 
to  $91,735'95,  or  18'40  cents  per  car-mile. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Australia-New  Zealand  Telegraphs. — The  first  message 

by  the  new  Eastern  Extension  cable  from  Wellington  to  Sydney 
was  sent  by  Sir  Joseph  Ward  on  August  23rd. 

Leeds    Wireless    School.  —  Under    instrnction   of    the 

Marconi  Co.,  in  co-operation  with  the  Admiralty,  the  Leeds  Educa- 
tion Authority  is  to  undertake  the  training  of  wireless  opei-ators 
on  a  large  scale.  Karly  in  September  a  start  is  to  be  made  with 
40  youths,  but  arrangements  are  to  be  made  for  the  provision  of 
training  for  200  students  at  a  time,  for  a  six  months'  course. 

South  America. — It  is  reported  from  Rio  de  .laneiro  that 

the  Brazilian  Government  has  refused  to  accede  to  a  petition  pre- 
sented by  the  Marconi  Co.  for  the  installation  of  a  high-power 
station  in  Ama/.onas.—J/i'rieif  off  lie  Hirrr  I'hitf. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Australia. — Melboirne. — October  10th.  Department 
of  the  Navy.  Pumping  plant  and  equipment  for  the  Commonwealth 
Naval  Dockyard,  Cockatoo  Island,  Sydney.  Specifications  from 
the  Director  of  Navy  tJontracta,  Melbourne. 


Dublin. — September  Htli.   Electricity  Supply  Committee. 

Twelve  mouths'  supply  of  cables,  troughing,  bends,  section  pillars, 
service  boxes,  iVc.     See  "  Official  Notices  "  to-day. 

Dunfermline. — Septenilur  dtli.     S'hool  Boartl.     liibitul- 

latiou  vi  electric   liK'htin<r  at   the    Rosyth   New   Scliool.      Mr.   1>. 
Gorric.  Clerk  to  the  Boai-d,  104,  Hii;h  Street. 

London.  —  BEniioxDSEY.  —  Sept.  7th.     B.C.     5uO-k\v. 

rotary  converter.     See  "  Official  Notices  "  August  3rd, 

Stocktoo-on-Tees.  —  (September    lOtli.      District   Fund 

Gas  and  Electricity  Commit  tees.     Stores,  i:c.,  for  six  months.     See 
•  Official  Notices  "  to-day. 

CLOSED. 

Southend-on-Sea.— T.C.     Accepted  tenders  :— 

Ransomc,  Sims  &  Jeft'eries.— Four  electric  2-ton  "  Orwell  "  vehicles,  with 

electric  tipping  bodies,  auct  *'  Ironclad  Exide  "  batteries,  i:9S2  each. 
J.  G.  Brill  &  Co.— Tramway  castings  and  journal  boxes,  £U  lis. 

Swindon. — Electric  hells  aiul  tire-ahiniis  fur  new  factory  : 

Xapier-Kimber,  Ltd. 

Tilbury. — U.D.C.    Refuse  destructor  :  Heeiiaii  &  Froude, 

£5.308. 


NOTES. 

Electrolytic  Disinfecting  Fluid.— During  the  yeai-  liilG, 

according  to  the  report  of  Dr.  F.  W.  Alexander,  Medical  Officer  of 
Health  to  the  Borough  of  Stepney.  20.790  gallons  of  electrolytic 
disinfectant  were  manufactured,  makihg  53,580  gallons  as  diluted 
for  distribution.  The  cost  was,  for  materials,  .£74  ;  electrical 
energ,v.  t40  ;  total,  1 114  ;  ou  account  of  the  war,  the  price  of 
materials  has  considerably  increased.  Since  the  installation  of  the 
plant,  a  period  of  11  years,  445,5t>9  gallons  of"  the  fluid  have  been 
manufactured  at  a  cost  for  electricity  of  £490,  and  materials  £455 
(about  Jd.  per  gallon). 

Volunteer  Notes. — County  of  London  Volunteer 
Engineers  (.Field  Companies). — Headquarters,  Balderton  Street, 
Oxford  Street,  W.  1. 

Orders  lor  the  week,  by  Lieut. -Colonel  C.  B.  Clay,  V.D.,  commandmg  :— 

Extract  from  London  Gazette,  .\ug\ist  23rd  : — 

CocNTY  or  London  Voluntekr  Engineers. — Lieut. -Colonel  C.  B.  Clay 
(Lieut. -Colonel,  late  Lanes.  Volunteer  Artillery)  to  be  Temporary  Major 
(May  1.5th) :  E.  C.  P.  Monson  (late  Major  City  of  London  Rifles)  to  be  Tempo- 
rary Major  (second  in  command)  (May  15th). 

to  he  Temporary  Captains.— W.  D.  Bentley,  E.  G.  Fleming,  W.  Hynam  (late 
Captain,  Reserve  of  Officers),  F.  M.  Yearsley  (late  Captain,  16th  Midx.  Volun- 
teer Rifles)  to  be  Temporary  Captain  and  Adjutant  (May  1.5th). 

To  be  Temporary  lAeuts, — W.  J.  A.  Watkins,  A.  J.  N.  Gerard  (May  15thl. 

To  be  Temporary  Second  Lieuta.—P.  Bowden,  C.  E.  Campbell.  A.  Champion 
to  be  Temporary  Hon.  Lieut,  and  Quartermaster  (May  15th). 

Otfleerfor  the  IFcft.— Lieut.  W.  J.  A.  Watkins. 

ilonday,  Seplemht'r  3rd. — Technical  instruction  (searchlight)  for  No.  3  Com- 
pany, Right  Half  Company,  at  Regency  Street.  Drill,  No.  3  Company,  Left 
Half  Company.    Signalling  Class,  6.30.    Recruits'  Drill,  6.30. 

Tuesday,  September  ith.—^\\^s\c&\  drill  and  bayonet  fighting,  7.30. 

Wednesday.  September  'ith. — ^Drill  and  elementary  bridge  constniction  for 
No.  I  Company,  Left  Half  Company. 

Thuredap,  September  tMh. — Drill  and  elementary  bridge  construction  for  No.  2 
Corapany,'Left  Half  Company.    Signalling  Class,  6.30.  Ambulance  Class,  6.30. 

FrUiay,  September  1th. — Technical  instruction  (searchlight)  for  No,  3  Company, 
Left  Half  Company,  at  Regency  Street.  Drill,  No.  3  Company,  Right  Half 
Company.    Recruits'  Drill,  6.30. 

Musketry. — All  N.C.O.'s  and  men  who  have  signed  the  "  A  "  and  "  B  "  agree- 
ments are  required  to  attend  during  this  month  to  re-classify  in  order  to  enable 
the  corps  to  obtain  the  capitation  grant.  Preference  will  be  given  to  those 
men  in  tiring.    This  does  not  apply  to  those  who  hold  the  proficiency  badge. 

Armlets. — "The  new  issue  armlets  can  now  be  had  at  Headquarters,  and  every 
enroUed  man  must  obtain  one  without  delay  ;  at  the  same  time,  all  old  red 
armlets  (now  obsolete)  must  be  returned. 

Note. — Unless  otherwise  indicated,  all  drills  will  take  place  at  Headquarters. 

(By'order)  Maoleod  Yearsley. 

War  Honours. — The  Order  of  the  British  Empire. — 

On  Au^'ust  25th  there  were  published  the  first  lists  of  men  and 
women  who  have  been  appointed  to  the  new  Orders  instituted  in 
recognition  of  services  rendered  in  connection  with  the  war.  The 
appoiutniCTits  to  the  Order  of  the  British  Empire  include  the 
following;'  :- 

Kidiibt.'i  (irdiiil  f'nix.i. — Lord  Emmott,  G.C.M.G.  (Director  of  tile 
War  Troiic  Department)  ;  Baron  Jloullou,  K.C.B.,  F.R.S.  (Directoi- 
Gonetalof  Ex]>losives)  ;  Sir  Eric  tieddes,  K.C'.B.  (Transportation)  ; 
the  H<jn.  Ai'thur  Stanley  (British  Red  Cross  Societ.y). 

J',v..;.r  c'.rmH,a«,/f7-.  -G.  J.  Carter.  Esq.  (Cit.mmell.  Laird  A:  Co.. 
1 )  -,  Dugald  Clerk.  Esq.  (Board  of  Invention  and  Research 
and  Ministry  of  Munitions  Inventions  Department)  ; 
C.  W.  Fielding-.  Esq.  (Chairman  of  Materials  and  Metals  Economy 
Committee,  Ministry  of  Munitions)  ;  A.  E.  Herbert.  Esq.  (Deputy 
Director-General  of  Machine  Tools,  Im.,  Ministry  of  Munitions) ; 
John  Hunter,  Esq.  (Director  of  Factory  Construction  and  of  Iron 
and  Steel  Production.  Ministry  of  Munitions)  ;  Prof.  H.  S.  .Tack- 
son.  F.R.S.  (Chemical  Adviser  to  the  Optical  Research  Branch  of 
Ministry  of  Munitions)  ;  L.  W.  Llewelyn,  Esq.  (Director  of 
Materials,  kc.  Ministry  of  Mumtions)  ;  Lyndeu  Slacassey.  Esq.. 
K.C.  (Director  of  Shipyards  Labour,  4:c.)  ;  Cecil  Partridge.  Esq. 
(Manager  and  Secretar.y,  Metropolitan  Munitions  Committee) : 
E.  M.  Pollock.  K.C,  M.P." (Controller  Foreign  Trade  Department)  ; 
Sir  Vincent  L.  Raven  (Deputy-Controller,  Navy)  ;  F.  W.  S.  Stokes, 
Esq.  (Chairman  of  East  Anglian  Munitions  Committee)  ;  Richard 
Threlfall,  Esq..  F.R.S.  (.Advisory  Council  of  Industrial  and  Scientitic 
Research). 


C  ()»£»(««(/<■;•.». —Prof.  H.  B.  Baker,  F.R.S.,  Professor  of  Clieinistry. 
Imperial  CoUetreof  Science  and  Technology  (Ministry  of  Munitions)  : 
Leonard  Buirstow,  Esq.,  F.R.S.  (Chief  of  Aerodynamics.  Nat'ional 
Physical  Laboratory)  ;  C.  \V.  Bryant,  Esq.  (managing  director  of 
Messrs.  Brotherhoods,  Ltd.);  J.  T,  Browulie,  Esq.  (Amalpriunated 
Society  of  Engineers);  Prof.  W.  H.  Bragg,  F.R.S.  (Board  of . 
Invention  and  Re.search,  .-Vdrairalty)  ;  A.  E.  L.  Chorlton,  Esq. 
( Board  of  Invention  and  Research,  Admiralty)  ;  \V.  Duddell.  Esq.'. 
F.R.S.  (Board  of  Invention  and  Research,  Admiralty,  also  Munitions 
Inventions  Board)  ;  .V,  S,  Esslemont,  Esq.  (Director  of  Optical 
Munitions  and  (!hi.ssware)  ;  F.  W.  Harbord.  Esij.  (Consulting 
Metallurgist.  Ministry  of  Munitions) ;  A.  Laing.  Esi).  (Walleend 
Slipw.-iy  and  Engineering  Co.)  ;  ('.  S.  Parker,  Esc].  (Member  of  the 
Commission  Internationale  de  Ravitaillement)  ;  P.  J.  Pybus,  Esi). 
(Labour  Supply  Department  of  the  Ministry  of  Munitions).  Ph<enix 
Dynamo  JIanufacturiiig  Co..  Bradford  ;  Prof.  .7.  F.  Thorix",  F.R.S. 
(Chemical  .\dvi8ory  Committee) ;  Sir  G.  Croydon  Marks,  M.P. 
(Labour  Department.  Ministry  of  Munitions). 

()ffic('i:'<.-  -G.  Cumming,  Esii.  (engineering  managing  director, 
Harland  i:  Wolff)  ;  (;.  K.  B.  IClphiustone.  Esq.  (managing  director 
of  Elliott  Bros.,  Ltd.)  :  M.  B.  Field,  Esq.  (director  of  Kelvin, 
Bottomley  A:  Baird,  Ltd.)  ;  G.  P.  Harben,  (Anglo-Italian  Trade 
Commissioner)  :  Prof.  .1.  C.  McLennan  (Professor  of  Physics, 
Toronto  University). 

Member.''.  G.  H.  Baillie.  Esii.  (Chief  Technical  Otlicer.  Lalwiir 
Supply  Department,  Ministry  of  Munitions)  ;  R.  Clarke,  Esq. 
(Aviation  Electrician.  Telegraphist.  &c..  Admiralty)  ;  H.  Schofield 
(Principal  of  Loughborough  Technical  Institute) ;  W.  Sinicox 
(Amalgamated  Society  of  Engineers)  ;  C.  Taylor  (Amalgamated 
Society  of  Engineers). 
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liiker    of   tile    Auijelus    electric  fire  is 


Inquiry. 

asked  for. 

Miners'  Wages. — The  E.xecutive  Committee  of  the 
Miners'  Federation  of  Great  Britain  met  the  Controller,  of  Coal 
Mines,  on  Tuesday,  and  put  before  him  a  request  for  an  increase  of 
25  per  cent,  on  present  earnings.  Mr.  Smillie,  the  president,  and 
ftlr.  .Herbert  Smith,  the  yi(3e-president,  of  the  Federation,  stated 
the  grounds  ou  which  the  request  was  based.  The  Controller 
undertook  to  lay  the  matter  before  the  Government  and  to  com- 
municate the  result  to  the  secretary  of  the  Federation  at  the 
earliest  possible  moment.  It  was  reported  that  the  miners  in  one 
of  the  important  Midland  areas  -were  at  present  working  out  their 
notices,  and  threatened  to  come  out  on  strike  unless  an  immediate 
advance  in  wage  was  given.  The  Controller  of  Coal  Mines  and  the 
Executive  of  the  Miners'  Federation  expressed  the  hope  that  no 
action  of  this  kind  would  be  taken  until  the  Government  had  had 
time  to  consider  the  application  now  put  forward. 

Charity  Sports   at  Chelmsford.— Three  large  works  in 

the  town — viz..  Messrs.  Crompton  A:  Co..  Ltd..  the  Hoffmann 
Manufacturing  Co..  Ltd.,  and  Marconi's  Wireless  Works  Co..  Ltd. — 
carried  out  a  most  interesting  sports  meeting  arranged  amongst  the 
employes  ou  the  ground  kindly  lent  by  the  Crompton  Club,  on 
Saturday,  August  2,")th.  There  was  a  record  attendance  of  the 
public,  who  not  only  had  an  enjoyable  afternoon,  but  also  helped 
three  worthy  objects — the  Essex  Regiment  Comforts'  Fund,  the 
Essex  Regiment  Prisoners  of  War  Fund,  and  the  St.  Dimstan's 
Hostel  for  Blinded  Soldiers  and  Sailors.  Most  of  the  events  were 
restricted  to  employes  of  the  works,  but  the  few  open  ones 
attracted  large  entries,  many  of  the  men  being  in  khaki.  The 
races  were  got  off  in  splendid  time,  the  punctuality  being  remark- 
able, and  upon  this  the  officials  are  to  be  warmly  commended.  In 
the  reserved  enclosure  were  many  wounded  soldiers  from  the  local 
hospitals,  these  being  guests.  The  prize  money  was  kindly  pro- 
vided by  the  directors  of  the  three  companies.  The  band  of  the 
270th  Battalion  provided  excellent  music,  and  there  were  amuse- 
ments of  every  kind.  The  Chelmsford  V.A.D.,  imder  Instructor 
Runter,  were  in  attendance,  but  there  were  no  accidents.  Mr. 
Percy  G.  Cheverton,  of  Compton's,  acted  as  hon.  secretary.  The 
Executive  Committee  was  composed  of  three  representatives  from 
each  of  the  three  works.     Mr.  J.  Barker  was  starter. 

The  events  included  running-,  walking-,  cycle,  hui-dle,  blindfold', 
and  combination  races,  and  tug-of-war.  Cronipton's  easily  secured 
l)ride  of  pliice  in  the  matter  of  prizes,  winning  il  firsts,  3  seconds, 
and  .5  thirds  :  Marconi's  were  second  with  5  firsts,  o  seconds,  and 
:^  thirds  :  wliile  Hoft'mann's  securetl  2  firsts.  .■>  seconds.  .">  thirds. 
The  prizes  were  distributed  by  Mrs.  Britten,  wife  of  Mr.  Thomas 
Britten,  director  to  Messi-s.  Crompton  A:  Co..  Ltd.  Thanks  to  Sli's. 
Britten  were  voiced  by  Mr.  T.  Clarkson.  and  Mrs.  Britten  suitably 
replied.  Mr.  Geoffrey  Barrett  thanked  the  hon.  see.,  Committee, 
and  officials,  and  Mr.  Percy  G.  Cheverton  acknowledged  the  com- 
pliment. In  the  evening  a  grand  (//''(-('.vcn  concert  took  place  on 
the  bowling  green,  and  there  was  a  record  attendance  ;  several 
London  artistes  appeared.  During-  the  interval  of  the  concert,  a 
very  popular  draw  took  place,  for  which  2. .500  tickets  had  been 
sold.  The  first  prize  was  a  bicycle  ;  the  second,  two  War  Savings 
Certificates  ;  and  the  third,  one  War  Sa-vings  Certificate.  .There 
was  also  dancing,  the  music  being  provided  by  the  yorkehirt; 
Regiment  Band, 

Road    Damage    by   Motor-'buses.— Mr.  Chapman,  the 

sui-veyor  for  Kent,  in  a  report  to  the  County  Council  on  the  damage 
done  to  main  roads  by  motor-'bus  traffic,  states  that  314  miles  of 
county  main  roads  and  101  miles  of  borough  and  urban  roads- 
carry  this  traffic.  He  estimates  that  £,550,0(j'0  would  be  required 
to  re-surface  with  bituminous  material  those  of  the  main  roads  not 
already  so  treated,  including  the  cost  of  strengthening  the  roads, 
and  suggests  that  legislation  is  necessary  to  ensure  a  more  adequate 
contribution  from  hea-vy  and  high-speed  traffic  for  this  plirpose. 
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strike    at    Belfast. — With    reference    to    a    strike    of 

nipnilx-rs  nf  the  Elpctvical  Trades  Union  pniployed  in  the  tramways 
ilepartnicnt  of  Belfast  Corporation,  we  learn  that  a  ntniiber  of  men 
in  the  electricity  ilcpartnient  have  been  called  out  in  consequence. 
■\Ve  understand  that  the  dispute  arises  out  of  a  diiferenoe  of  opinion 
between  the  manager  of  the  tramways  and  the  Electrical  Trades 
Union  as  to  whether  or  not  the  men  enpafred  in  maintaining-  the 
overhead  equipment  of  the  tramways  should  be  paid  the  standard, 
rate  for  electrician's  work. 

Prohibited  Exports. — The  Supplement  to  the  HodnJ  nf 

Ti-iiile  Jounuil  of  August  .'itUh  contains  complete  lists  of  articles 
which,  accoi-dintr  to  the  latest  information  received  by  the  Board 
of  Trade,  are  prohibited  to  be  exported  from  Denmark,  France 
(including-  Algreria").  Italy,  Japan,  ami  the  Netherlands.  The 
Supplement  also  contains  the  list  of  articles  (complete  to  date) 
wliich  are  prohibited  to  be  exjiorted  from  the  United  Kingdom. 

Institution  and  Lecture  Notes.— Iron  and  Steel  Insti- 
tute.  At  the  autuiuu  meeting  to  be  held  on  September  20th  and 

•.'1st  at  the  Institution  of  Civil  Engineers,  London,  the  following 
papers  are  down  for  consideration  : — 

O.  Banett  and  T.  B.  Rogerson,  "  Present  Practice  in  Briquctting  of  Iron 

Ores."  .  ,,     T. 

W.J.Brooke  and  F.  F.  Hunting,  "  Microstmcture  of  Commeroially  Pure 

Iron  between  Ar-,  and  Arg." 
E.  D.  Canipliell  and  W.  C.  Dowd,  "The  Influence  of  Heat  Treatment  on 
ttie  Electrical  and  Thermal  Resistivity  and  Thenno-Blectric-Potential 
uf  some  Steels." 
G.  Charpy  and  A.  Coniu-Thenard,  "  New  Impact  Testing  Experiments.' 
J.  E.  Hurst,  "  Heat  Treatment  of  Grey  Cast-iron.' 

E.  l\  Law,  "  Effect  of  Mass  on  Heat  Treatment." 

T.  D.  Morgans  and  F.  Rogers,  "Investigation  upon  a  Cast  uf  Acid  Open- 
Heai-th  Steel." 

F.  Rogers,  "The  Acid  Open-Hearth  Process." 

.1.  H.  Whiteley,  "The  Eggertz  Test  for  Combined  Carbon  in  Steel." 
E.  B.  Wolff,  "  Failure  of  Boiler  Plates  in  Service  and  Investigation   of 
Stresses  occurring  in  Riveted  .Joints." 

Mr.  Gerard's  Disclosures.— In  tlie  course  of  Wednes- 
day's contribution  to  his  work  "  My  Four  Years  in  Germany,"  in 
the  Diiilij  I'elei/rap/i,  Mr.  J.  W.  Gerard,  late  U.S.  Ambassador  in 
Berlin,  mentions  a  visit  paid  by  himself  and  Prince  Henry,  in  oom- 
pany  -with  Mr.  S.  Bergmann,  to  the  Bergmann  electrical  works. 
Later  he  refers  to  a  delayed  cable  contract  as  follows  ;—"  Before 
the  war  there  was  btit  one  cable  direct  from  Germany  to  America. 
This  cable  was  owned  by  a  German  comjiany,  and  readied  America 
rill  the  Azore  Islands.  I  endeavoured  to  obtain  permission  for  the 
Western  Union  Co.  to  land  a  cable  in  Germany,  but  the  opposition 
of  the  German  company,  which  did  not  desii-e  to  have  its  mono- 
poly interfered  with,  caused  the  applications  of  the  Western  Union 
to  be  definitely  pigeon-holed.  After  the  outbreak  of  the  war,  in 
August.  1914,  when  I  told  this  to  Ballin.of  the  Hamburg-American 
Line,  and  'Von  Gwinner,  head  of  the  Deutsche  Bank,  and  when 
they'thong-ht  of  how  much  they  could  have  saved  for  themselves 
and  (Jermany  and  their  comjianies  if  there  had  lieen  an  American- 
owned  cable' landing  in  (iermany.  their  anger  at  the  delay  on  the 
part  of  official  Germany  knew  no  boimds.  Within  a  very  short 
time  I  received  an  answer  from  the  Foreign  Office  granting  the 
application  of  the  Western  Union  Co.,  providing-  the  cable  -went 
ilirect  to  America.  This  concession,  however,  came  too  late,  and, 
naturally,  the  We.stei-n  Union  did  not  take  up  the  matter  during 
the  war." 

Hints   to   Traders   with    Italy.  — The  following   hints 

to    British    manufacturers    are   taken     from    the    Annual    Report 
for  1»16  of  the  British  Chamber  of  Commerce  at  Nice  :— 

■•  Many  German  goods  are  simply  cheap  imitations  of  Britisli 
manufactures.  Of  course,  if  and  when  British  labour  is  fully 
occupied,  it  wouM  be  undesirable  to  divert  it  from  making  high- 
;rra4e  goods  (for  which  there  is  a  good  demand")  in  order  to  turn 
out  low-grade  goods  in  which  competition  is  severe.  Nevertheless, 
some  German  goods,  particularly  hardware,  are  exactly  suited  to 
certain  markets,  owing  to  their  lightness  and  cheapness,  and 
Colonial  and  foreign  buyers  often  find  the  German  articles  more 
convenient  if  not  of  better  value.  Again,  when  the  British  maiui- 
(ncturer  refuses  to  pack  his  goods  in  a  form  convenient  to  his 
customers,  he  deliberately  puts  him.self  out  of  the  market.  So  long 
as  British  manufacturers  jHirsist  in  such  an  attitude  they  will  find 
it  imiMjasible  to  drive  the  German  trader  from  the  markets  where 
he  hiia  been  established.  At  the  jiresent  timt-.  no  doubt,  these 
markets  are  iK-ing  templed  to  test  the  dearer  and  better  British 
goixls  ;  but  this  will  not  last.  In  many  cases,  of  course.  British 
goods  are  Iwtter  by  much  more  than  the  difference  in  price,  but 
Where  it  is  impossible  to  chea|wn  i)roduction  the  buyer  should  be 
stimulated  bv  a  more  active  advertising  policy,  and  by  other  met  hoils. 
snth  a«  for  instance,  the  placing  of  goods  ))rominently  in  whole- 
sale showrooms  ;  the  distribution  of  leaflets  settitig  out  in  the 
language  of  the  country  the  selling  points  and  merits  of  the  par- 
ticular goofU  :  and  by  generous  advert  ising  in  foreign  newspapers. 
The  primary  need  is,  however,  to  Bup|>ly  gi)0<ls  so  that  they  can  1m- 
disponed  of  "with  a  mi;iimnm  of  trouble,  which  is  of  special  conse- 
iiueuijj  where  lalwur  is  scarce  and  costly.  Another  ))oint  (jf  great 
impmance  ify  thai  few  manufacturers  do  their  own  shipping.  They 
do  not  realise  sufficiently  that  tlic  price  which  determines  the  sale 
of^ooda  U  not  the  cost  at  the  factory,  but  the  cost  delivered  in  the. 
consumer's  market.  As  regards  the  ultimate  buyer,  it  makes  not 
the  gliKhtest  difference  whether  a  low  ))rice  is  brought  about  by 
economies  in  manufacture,  iiacking.  freight,  or  reduction  of  break- 
age!. If  manufacturers  arc  working  on  too  small  a  scale  to  do 
th'oir  own  shipp'QK  at  rock-bottom  cost,  they  should  either  utilise  the 
services  of  m.'rchants  or  B<lopt  some  co-operative  method  which 
will  enable  them  to  share  in  a  ginple  efficient  and  economical 
selling  organisation.     If   they  do  Ihcir  own    selling    they  should 


realise  that  it  is  as  much  to  their  interest  to  make  economies  in  the 
packing  and  shipping  of  goods  as  in  reducing  the  coat  of  manu- 
facture."—  Hditril  nf  Trade  Joiirnal. 

Educational.— OiTY  and  (tuilds  Technical  College. 

Leonard  Street,  E.G. — The  entrance  examination  for  students  who 
have  not  matriculated  will  be  held  on  September  1  Sth. 

University  of  London,  King's  College  Faculty  of  "Ekgi- 
NBERING. — Next  term  begins  on  October  3rd.  For  full  particulars 
see  our  advertisement  pages  to-day.  -    - 

The  Goldsmid  Scholakship. — The  examination  for  the  Gold- 
smid  Engineering  Entrance  Scholarship  at  University  College, 
London,  value  £30  a  year  for  three  years,  -will  take  place  in 
September.  Candidates  should  apply  to  the  Secretary  of  University 
College,  London,  for  full  particulars  as  soon  as  possible,  and  not 
later  than  September  11th. 

Appointments  Vacant. — Five  assistant  foremen  for  the 

Government  of  India  Gun  and  Shell  Factory,  Cossipore  ;  switch- 
board attendant  (3.5s.X  for  the  Swindon  Corporation  electricity 
works  :  wireman-joiuter,  for  the  Heckmondwike  electricity  works  ; 
men,  with  experience  of  up-to-date  power  station  or  distributing 
practice,  are  wanted  by  the  Rotherham  Corporation  :  assistant 
mains  superintendent  for  the  Darlington  Corporation  Electricity 
Department ;  charge  shift  engineer  (£250^  for  the  L.C.C.  tramway 
generating  station  ;  shift  engineer  for  the  Eccles  Corporation 
electricity  works.      See  our  advertisement  pages  to-day. 


OUR    PERSONAL    COLUMN. 

2'he  Editorx  iiirife  electrical  engineers,  whether  connected  with-  the 
technical  or  the  commercial  side  of  the  profession  and  indiistrij, 
also  electric  trumwaij  and  railwaij  otKcials,  to  lieej)  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— Southend -on-Sea  T.O.  has  de- 
clined to  allow  the  electrical  engineer,  Mr.  BiRKErr,  to  serve 
two  or  four  day.s  per  week  for  three  or  four  months  with  the 
Coal  Control  Board.  The  refusal  is  owing  to  the  depleted 
staff. 

Major  "W.  A.  Vignoles.  borough  electrical  engineer, 
Grini.sby,  has  relinquished  the  acting  rank  of  lieutenant- 
colonel  on  ■  ceasing  to  command  a  service  battalion  of  the 
Lincolnshire  Regiment. 

General.— Messr.s.    Kincaid,    Waller,     Manville    &    Dawson 
have  removed  to  'A,  Central  Buildings,  'V^'estmin.eter,  S.W.J,    - 
the  Government  having  requisitioned  St.  Stephen's  House. 

In  the  electrical  engineering  shop  at  Rosyth  Dockyard, 
David  Adanison,  recently  a  boy  writer,  was  presented  with 
a  Carnegie  Hero  Fimd  watch  for  licroi.sm  displayed  in  rescuing 
a  child  from  drowning.  In  the  [iresence  of  members  of  the 
staffs  of  the  several  departments  the  watch  was  handed  over 
by  Rear-Adrairal  H.  H.  Bruce,  Commander  Superintendent. 
Mr.   A.   J.   Ford,    of    the  electrical    department,    rephed    for 

Adamson.  „-.,,,•    i 

Mr.  R.  G.  Scott,  of  the  Sunderland  Forge  &  Electrical 
Engineering  Co..  t^td.,  was  married  on  Saturday  last  in  the 
Wearside  borough  to  Miss  P.  O.  Huntley,  local  organising 
secretary  of  the  EaxI  Cross  Society.  ' 

It  is  announced  that  the  Minister  of  Munitions  has  ap- 
pointed Mr.  A.  H.  Collinson,  who  is  at  present  Oin-ctor  of 
Inspection  in  Munition  Areas,  to  be  Controller  of  Inspection, 
in  place  of  Sir  Rntliern  Hollaml.  appointed  to  the  .\diiiiralty 
for  special  work. 

Roll  of  Honour.— We  regret  to  learn  lluin  Lieutenant  -I .  S. 
B.  ruiMMi-.K.  T^icester  Regiment,  who  only  returned  to  France 
on  tho.  7th  inst.  (his  return  was  mentioned  in  our  issue  o 
August  10th)  is  reported  by  the  War  Oflice  to  be  wounded 
and   missing.  ,      ,        .  „  .. 

Private  R.  Fi.oyp,  Highland  L.I..  who  has  fallen  in  action. 
was  an  apprentic<'  to  electrical  engineering  at  the  works  of 
the  British   Westinghouse   Co..    Ltd..    "Manchester. 

Corporal  D.  C.  Davis,  R.E..  who  has  been  killed  at  the 
Front  by  a  bullet  from  an  enemy  aeroplane,  was  formerly 
on  the  staff  of  the  Isle  of 'riianet  Tramways  k  Electric  Light 
Co..  Titd.,  and  enlisted  wliilst  tiolding  an  important  position 
witii  the  Argentine  Railway  Co.  at  Buenos  Aires. 

Rifleman  A.  BuHROWs.  K.R.IL.  killed  by  shell,  wis  «n- 
ployed   by  the   Chlond.-  Klectriciil   Storage   Co.,  Ltd..,  (.Iittttn 

.lunction.  ,..,,.         ,.  '^    ' -rj].  ' 

Rifleman  .1.  Cradtrei,.  K.K.K.,  killed  m  action,  was  an  clrc- 

trician  at  Rochdale.  r^     •■•  , 

V\\\-aU-.   T.    Si'TCMi-'Fi--..    Tvoyal    Inmskillm-   Fusilier-,    -  Iw   i 

in    hospital    wotmded,    was   eii.plo.ved   on    Ibc    clerical    start   yt 

Hoclidale   Corporation    .'h'ctricity    works.  ^        ,      i. 

Private  W.  P/nKKR.   King's   (Liverpool)  Regiment,   who  has 

died  fi-om   heart  failure  after  gas  poisoning.,  was  employed  by 

Messrs.  Dick.  K.rr  A-  Co.     Private  Bowi:s,  L.VL..  Regiment. 

also  eniploved  bv  the  same  firm,   has  been  killed  in  action. 
Second-Lieutenant  F.   Newton,  of  tlie  Cheshire  Regunent, 

killed   in    action,    -was    employed   by   Messrs.    Electromotorfl, 

Ltd..   Open.shaw.  .     ,  .       ^.        ^.  n  „„o 

Private  E  O.  Whiti'.hkap.  Machine  Gun  f  ompanv.  Grena- 
dier Guards,  of  Manchester,  who  has  been  killed  -nhilst  serv- 
ing in  France,  aged  21  years,  was  employed  at  the  Cla>'ton 
electricity  works.  ,    ,,      ,     ,-i 

Ele.trica!  Wiremsn  G.  E.  Wii.LUMs,  of  Marsh  Green. 
Warrington,  aged  2L  has  lost  his  life  at  sea.     He  was  servinB 


Vol.  81.    No.  2,075,  August  31,  1917.]    THE     ELECTKICAL     REVIEW. 


211 


oil  a  destroyer  which  strufk  a  luine.     He  was  ii  swik-hlKnini 
nttendant  at  the  WiiJan  Corporation  electricity  works. 

Private  .1.  R.  Bowes.  T,oyal  North  Lanes.  Eejjiiuent,  kilieil 
in  action,  was  employed  hy  Messrs.  Dick,  Kerr  ct  On.,  lid.. 
Preston. 

Private  J.  Williamson.  Laucs.  Fusiliers,  presumed  killed, 
after  beint;  reported  missing,  was  a  former  ('iniilnye  nf  thi' 
British   We.-^tinfihouse   Co.,    Ltd..    TralTord   l^irk. 

Private    N.    Dknnis.   West  RidinjJ   Retjiiiieiit.    forinerlv   em 
|iloyed  in  the  ilalifax  (~!orporation  tramways  di'|i;n  tmeiit.  li:is 
licen  awarded   the  Military   Medal. 

norpoial  '1'.  11.  KlUHY,  R.F.,\..  killed  in  action,  uas  on  the 
I'Icrical  stall'  nl'  Messrs.  R.  (ialswortliy  >t  Sons,  I'lei'trical 
inters,    Leeds. 

I.ance Corpiiral  .1.  W.  .Vl.liliCK,  R.K..  wnmideil,  uas  em 
I'Inyed  at  the  Bradford  city  electricity  works.  N'alley   l.'oiid. 

Private  ,1.  PiiiM'i;.  of  tlu'  Kinti's  ( I  .iverpocil)  Keyimciil . 
killed  in  action,  was  employed  by  Messrs.  Dick.  Kerr  &  Co.. 
1,1(1.,  Preston. 

Second-I^ieutenant  ,ToHN  C.  .Tackson,  Manchester  Reci- 
iie'iit.  reported  missing  and  believed  killed,  was  a  student  f<ir 
electrical  engineerin},'  at  tlie  ScIuhiI  of  Technology.  Mancdies- 
ter.  prior  to  the  war. 

Bombardier  W.  H.  .\iREV.  R.G..\..  who  has  fallen  in  action. 
was  on  the  staff  of  the  Croydon  Corporation  electricity  works. 

The  Military  Medal  for  bravery  has  bi^n  awarded  to  Bom- 
biirdier  E.  S.  How.akd.  R.F.,\.,  who  was  electrician  at  the 
\  utoria  Hall,  York. 

Mr.  Percy  John  PyBr.s.  who  is  a  Commander  of  the  new 
( lider  of  the  British  Empire,  and  who  i.s  described  in  the 
honours  list  as  having  rendered  valuable  .services  to  the 
Labour  Supply  Department  of  the  Ministry  of  Munitions,  is 
the  managing  director  of  thr  PhaMiix  Dynamo  Manufactur- 
ing C'o..  Ltd.,  Bradford,  and  is  at  present  in  charge  of  hydro- 
plane construction  work.  Tn  connection  with  the  work  for 
wdiich  he  has  received  his  honour.  Mr.  Pybns  carried  out  an 
investigation  for  the  Prime  Minister  with  regard  to  the 
application  of  women  to  the  manufacture  of  niunition.s.  the 
iiinuiiy  leading  to  the  publication  of  a  book  by  him.  entitled 

Women  on  Munitions  of  War,"  for  which  Mr,  Lloyd  George 
N\  rote  a  preface. 

Lance-Corpora  I  C.  Bi.sHoe.  Sussex  Regiment,  a  former  em- 
ploye of  the  Bru.sh  Electrical  Engineering  Co..  at  Ijouph- 
I'oiough,  has  been  killed  in  action. 

Private  .T.  W.  WARORLr,,  Seaforth  Highlanders,  who  was 
'Miiiloyed  at  the  power  station  of  the  Leeds  Corporation 
tnimways,  is  in   hospital  at  Etaples  wounded. 

Private  R.  Aspinam,.  nf  the  Ijoyal  North  T>ancashire  Regi- 
ment, who  was  previously  reported  mis.sing.  is  now  stated  to 
have  been  killed.  Lie  was  employed  by  Messrs.  Dick.  Kerr 
;ind  Co..  lAA..  Pre.ston. 

Signaller  .T.  SHEnniNGTOx.  Heavy  Trench  Mortar  Battery. 
•Ml  employe  of  Messrs.  Dick.  Kerr  &  Co..  Ltd..  Preston,  is 
I'l  hospital  at  Tjcice^ter,  having  been  ira.ssed  in  France  in 
.lulv. 

Bombardier  W.  Bixgi.kv.  R.F.A..  foniuM-ly  in  the  L'eneml 
ottice  of  the  ludia-Rubber  Co.,  Silvertown.  has  been  killed  in 
action,  and  Sergeant  F.  Hibbard,  R.F..\..  formerly  in  the 
sime  dcjiartnient.   was  wounded  on  the  17th   inst. 

Obituary.— Mii.  .T.  P.  Cumminos. — ^The  Elrctiical  World 
contains  an  account  of  the  career  of  Mr.  .James  Fulton  Cum- 
mings.  who  died  on  .July  26th.  aged  48  years.  Mr.  Cum- 
mings  was  a  Canadian,  whoise  electrical  work  took  him  to 
•  he  Fnited  States,  and  after  service  with  some  of  the  best- 
known  electrical  organi.sations  there  he  developed  consider- 
able interests  on  his  own  account,  in  connection  with  under- 
ground conduit  arid  interior  conduit  work.  He  sold  his 
.\merican  patents  and  business  interests  in  1S97.  and  came 
to  London,  where  lie  opened  a  large  contracting  office  in  the 
interest  of  prominent  .'\morican  manufacturers  of  conduit 
materiiil.  He  carried  out  important  installations  of  this  class 
in  this  country,  also  in  Milan,  Turin,  and  Petrograd.  His 
father  was  the  author  of  the  Canadian  anthem.  "The  Maple 
Leaf  for  Ever." 

Will.— The  lati'  Captain  -Tohn  Chambkrlain,  of  Birmingham 
left  .£114.402  gross,   and   .£104.R4.3   net   ]>er.sona]ty. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


^Wright    &    Wood.    Ltd.— PnrticuL-\js    of    Xl.OOO    second 

im>Mi!ii)<i-    ,l(t,.imii,.^    ,r,'.nt.,l    AuRu^l    lOlh,    1017.    fili-d    pur^u^nt    lu    Section    K< 
''■l\  vl    Ihi      Comii^niiv    (Consolidatiunl     Act.     190S.     the    :imount    cif    the    present 
.sue   bcini:    t'900.      Propertv    ch.nrfted  :    The    company's    undertaking    .end    prr, 
■  f  t\,- .present    and   future,   including   uncalled    capital.    -No    trustees. 

Spensers,    Ltd.— Debenture   for  .£.3,2,50,   dated  Julv  30th, 

1^17.    to  rmk   piiri  passu    with    £7.01X1   first  morlq.iqe   debentures   and    a   <leh.-n- 

iiire  for   £.7.jtl,    and    in   priorilv  tn  the    second   debentures. 

Bournemouth  &  Poole  Electricity  Supply  Co..  Ltd.— Capi- 

t.il.  £.5fl(l.lino  in  25.000  r.rd,.  7..'i00  4i  per  cent.  pref.."and  17,.TO0  0  per  cent 
secnnd  pref.  shares  of  £10  e.-ich.  Return  dated  March  28lh  (filed  Julv  lllh). 
1917.  15.000  Old..  7.500  4}  per  cent.  prcf..  and  17..50O  (i  per  cnt.  -m.wl 
pref.   shares  taken    up;    £400,000   paid.      Mortgages  and  charges:    eiS7..'iO(l, 

Telei^raph   Manufacturint^  Co.   (Colonial).    Ltd.    (7LS.54). 

I'apital.   £2.0110    in    £1    -h.ires.      K,  lu.n    dateil    M„rrh    2Rlli.    1017       All    shares 
'  iken    up.     £2.00n  |i„i.l.      Mortgages    and    rharRes  :    Nil, 


Tudor  Accumulator  Co.,  Ltd.  (54,080).— Capital,  jBlOO.OOO 

in  H.HOII  ■'  \  "  and  1,200  "  B  "  shares  nf  £10  earh.  Return  dated  AuRusI 
7lli.  1917.  a.800  "  A  "  .uid  1.200  "  B  "  shares  taken  up.  £10  per  sh.ite 
.ailed  up  on  2.liim  "  A."  an.l  £2  Ids.  per  share  nn  1.200  "  Ii  ";  £29,000  paid; 
£21.01)0  con^iderea  as  paid,  being  £10  per  shar.>  on  1,200  and  £7  10s,  pei 
-har.'  on  1,200.  Mortgages  and  charges ;  Nil,  A,  R.  restatore,  one  ol  the 
direilnis,   tk  a_nali\e  of   Luxemburg,     ,\11   the  others  arc   British,  ■ 


CITY  NOTES. 

Oxford  Electric  Co.,  Ltd. — Int<'rim  dividend  of  .j  per  cent. 

per  annum,   less  income-tax.  on  ordinary  shares  for  half-year. 

Stock  Hxclian^e  Notice. — .Vpplicalion  has  been  made  to 
the  Committee  to  ;illow  the  following  to  be  oflicially  quoted  ;  — 

.Madras  Electric  Supply  Corporation.  Ltd. — RK),(K)0  six  IM>r 
cent.    cum.   pit-r.   shares  of   .t'l.   each,   fully  paid. 

Companies  to  he  Struck  OH. —  The  following  coinp.inios 
are  to  be  .struck  olV  the  register  unless  cause  is  shown  to  the 
contrary  within  three  months:  — 

.\d\isury    I'jigineers   Corporation, 

,\ll-liritish    Electrical    Co. 

,\lphons-Custodis    Chimney  Coiisti  uctiuii  Co. 

l-'k-tcher's  Electric  Fittings. 

l'"ucl    Patents    Syndicate. 

Krupka   &  Jacoby. 

Lighting  Supplies. 

.Magneta  Time   Co. 

Midliutd   Magneto   Co. 

Ship   Citrbons, 

County  of  London  Electric  Supply  Co.,  Ltd. — Interim 
divideuils  on  the  preference  shares  at  the  rate  of  ti  per  cent, 
per  annum  for  the  half-year  to  June  .'JOth,  and  on  the  ordi- 
nary shares  for  the  same  period  at  the  rate  of  5  per  cent. 
liev  annum,   both  less  income-tax. 


STOCKS  AND    SHARES. 


Tuesday  Evening. 
There  is  a  very  considerable  amount  of  activity  in  the  indus- 
trial market  as  a  whole;  and  in  the  animation  electrical 
shares  are  participating.  Not  only  the  electricity  supply 
group  is  better,  but  shares  in  the  manufacturing  companies 
are  also  good,  to  account  for  which  latter  there  are  interest- 
ing rumours  afloat.  Tho.se  whose  bu.siness  leads  them  into 
the  (irosaic  paths  of  stocks  and  shares  are  probably  in  the 
worst  position  for  judging  whether  or  not  such  rumours  have 
any  truth  in  them;  but,  repeating  gossip  for  what  it  may  be 
\\iirtli.  report  has  it  that  something  in  the  nature  of  an 
iiiiiii'rst;inding  is  on  the  tapis  between  a  number  of  the  best- 
known  British  interests  and  some  of  the  biggest  American 
companies. 

Tlie.'^'  may  be  too  early  days  in  which  to  do  more  than 
hint  at  the  diri>ction  which  rumour  is  taking;  and,  as  just 
observed,  the  insider  connected  with  the  electrical  industry 
is  far  better  able  to  judge  of  the  iJossibility  of  such  a  combi- 
nation of  intere.sts  than  the  mere  financial  scribe.  But  cer- 
tainly the  recent  improvement  in  .some  of  the  manufacturing 
shares  is  interesting,  to  ,s;iy  the  least  of  it,  in  view  of  the 
whispers  that  are  current  at  the  moment. 

.\mong  the  ri.ses  in  the  shares  of  the  electricity  supply  com- 
panies, this  week's  include  j  in  Metropolitans  and  J  in  West- 
minsters, while  the  half-a-.score  of  rises  which  occurred  last 
week  are  well  held,  and  there  is  a  noticeable  demand  for  all 
the  best  shares.  In  the  manufacturing  group.  British  Alumi- 
nium are  noticeably  good,  and  have  attracted  a  really  large 
aniiiunt  of  business  at  33s,  3d.  ."Mthough  this  shows  a  rise 
iif  no  more  than  7id.  on  the  week,  the  market  is  a  good  one. 
and  the  improvement  follows  ujion  a  steady  rise  within  the 
past  t\\i)  or  three  months. 

Westinghouse  preference,  too.  are  firm  at  2  11/16.  and 
i;very  day  there  is  a  lot  doing  in  the  £S  shares  of  the  Ediswan 
Co,  The  price,  which  a  little  while  ago  was  10s.,  has  come  up 
to  the  neighbourhood  of  19s. ;  and  it  is  generally  understood 
that  the  shares  will  be  split  into  £1  shares  before  the  end  of 
the  year.  Being  now  regarded  as  £3  shares,  this  splitting 
would  mean  that  on  the  present  ba.sis  of  19s.,  the  price  woulil 
be  about  Cs.  4d. ;  and  having  regard  to  the  demand  which 
there'  is  at  the  present  time  for  any  indu.strial  with  gooil 
prospects,  it  is  thought  that  the  price  may  easily  improve 
upon  the  equivalent  of  its-  presimt  jiosition.  British  Insu- 
lated have  risen  .5s.  to  13,3.  following  upon  their  advance  of 
7s.  fid.  last  week.  India  Rubber  -5  per  cent,  debenture  stock 
at  'J5  is  also  hardei'. 

One  of  our  readers  asks  whether  we  do  not  regard  Ihdia- 
Pvubber  shares  and  Telegraph  Constructions  as  being  favour- 
able  investments,  and  our  answer  is  a  decided  affirmative, 
though  we  fear  that  our  correspondent  will  have  some  difS- 
culty  in  picking  up  the  .shares.  As  we  have  pointed  out  on 
previous  occasions,  the  fact  that  these  companies,  or  any 
other  concerns,  have  paid  in  the  jiast  their  dividends  free  of 
tax  does  not  necessarily  mean  that  they  \Vill  continue  the 
practice  in  the  future,  although,  of  cour.se,  they  will  do  all 
that  is  possible   to  maintain  the  tradition. 

The  foreign  group,  with  the  exception  of  Brazil  Tractions. 
is  al.so  strong.     Substantial  rises  have  taken  place  in  Mexican 
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issues,  Mexican  Electric  Liglit  &  Power  Common  being  12 
points  up.  Big  advances  have  occurred  in  the  various  other 
shares  of  the  company,  in  Mexico  Tramways,  and  in  the 
Monterey  and  the  Pachuca.  bonds.  Confidence  is  becoming 
more  assured  that  President  Carranza  is  really  friendly  to 
the  Allies  and  to  i">eace.  with  the  result  that  nearly  every- 
thing Mexican  has  appreciated  materially.  The  ri.se  in  the 
price  of  silver  is  a   minor  factor  in  the  .sitiiation. 

Brazil  Tractions  have  gone  back  to  48.  the  Rio  rate  of  ex- 
change being  lower.  Anglo-Argentine  Tramways  are  better, 
the  first  preference  hardening  to  '2  15/16.  There  have  been 
Wg.  rises  in  various  Ciinailian  industrials,  JMcludiiig  the  light 
and  power  i.ssues;  and  a.  feature  of  strength  during  tlie  [last 
day  i>r  two  is  tlu>  activity  in  IVrnambuco  Trams,  the  price 
having  risen  a   shilling  or  so  to  7s: 

The  Home  Railway  nmrket  is  dull,  in  con.'ieiinencc  of  the 
labour  position;  but  the  Underground  group  keeps  fairly 
steady,  by  reason  of  the  revision  of  fares  on  some  of  the 
'bus  routes.  This  has  helped  Underground  incomes  to  83.  a 
rise  of  J ;  but  the  as.sented  ordinary  of  the  ('eutral  London 
is  dull  at  60i. 

The  t<>legra|)h  market  is  firm  throughout,  with  the  exceii- 
tion  of  West  India  it  Panama  shares.  Tiu'se  eased  off  to  Ilfls. 
Eastern  ordinary  at  143  is  harder.  Cuba.  Rubmariiu'  piefei'- 
encc  rose  lOs.  to  14i.  The  Marconi  group  is  quiet.  Oriental 
Telephones  and  United  River  Plates  are  both  strong.  The 
revival  of  activity  amongst  industrials  as  a  whole  has  some- 
what detracted  from  the  allurements  of  rubber  shares:  and 
the  market  for  these  has  becou)e  less  animated,  though  prices 
aie  firm.  The  armament  group  is  quiet.  There  has  beeji  a 
renewal  of  activity  and  better  prices  in  the  shares  of  various 
mining  companies  dealing  with  base  metals. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
HoHB  BLEoraiorrr  Cohfanirb, 

Dividend  Price 

-  ■    *      '  Aug.  28,     Rise  or  fall 

191B.  1916,  1917.         this  week. 

Brompton  Ordinary        ..        ..10          9  6}xrt  — 

Charing  Cross  Ordinary           . .        6          6  8?xd  — 

do.       do.        do.     4J  Prel,.       4)       4J  BSxd  — 

Chelsea       4         8  9J  — 

Cityojt  Loudon 8         8  13  — 

do.       do,   6  per  cent.  Pre<.       6  6  10  — 

COanty  of  London          . .        . .       1         7  llg  — 

do.         6  per  cent.  Prel,       8  6  lOi  — 

Kensington  Ordinary     . .        . .       7  6  ejxd  — 

London  Eleotrio 8  fi  I  

do.        do.  6  per  cent.  Pret.       8  4  83  

Metropolitan        8  8  3  +  i 

do,           4J  per  cent,  Pref.       4)  4i  Bi  _ 

St.  James'  and  Pall  Mall         ..88  7  — 

Sbatb  London      6  (i  9|  

South  Metropolitan  Pref.        . .        7  7  ai  /6  — 

Westminster  Ordinary  ....       7  7  ( g  +  i 

Tkleoeafhs  and  Tblspbongs, 

Anglo-Am.  Tel.  Pref 6         6  93  — 

do.            Del 88/6      li  333  — 

Chile  Telephone 8         8  7A  -^  i 

Cuba  Sab.  Ord R         6  8»  — 

Eastern  Extension         ....       8         8  143  

Eastern  Tel.  Ord.           ....       8         8  14.5  +  i 

Globe  Tel.  and  T.  Ord 7  7  123  — 

do.              Pref.           ..6  6  log  — 

Great  Northern  Tel M  34  86  — 

Indo-European 18  18  54J  _ 

Marconi       10  16  .SA  — 

Oriental  Telephone  Ord.        ..      10  10  8i  -t-  2 

United  R.  Plate  Tel 8  8  6l:  +1 

West  India  and  Pan 6d.  6d.  ij-  _    c 

Western  Telegraph        ..        ..       8  8  14|"  _ 

HoMX  Raiu, 

Central  London,  Ord.  Assented        4         4  60t  —1 

Metropolitan         1         I  a2J  — 

do.         District      ..        ..      Nil  Nil  16  — 

Dndergroond  Eleotrio  Ordinary     Nil  Nil  IB  — 

do.              do.     "A"     ..     Nil  Nil  6/6  — 

dOi              do.     Income         6  4  83  +  }^ 

FoBKiaR  Tbahs,  to, 
•                          Dividend 

1916.  1916. 

Adelaide  Sup.  6  per  cent.  Pref.        6  6  6  — 

AngloArg.  Trams,  First  Prel.          6A       6i  at'  +  j 

do.               2nd  Prel.  . .       6J  —  2|  — 

do.               6  Deb.      ..6         6  67  _ 

Brazil  Tractions . .         ....       4         4  jg  „i 

Bombay  Electric  Prel 6  6  gj  _ 

British  Columbia  Elec.  RIy.  I'Icc.    6         6  47*  _ 

do,            do.           Preferred  Nil  Nil  81  — 

*o.            do.           Delerrod  Nil  Nil  ■29  _ 

do.             do.           Deb.          4i  4}  65  _ 

Mexico  Trajns  6  per  oent.  Bonds     Nil  Nil  4<iA  +5 

do.           6  per  cent,  Bond9     Nil  Nil  8i«  +3 

Ueiican  Light  Common          . .        Nil  Nil  80  + 1" 

ao.            Prel NU  Nil  B2t  +a' 

do.            l8t  Bonds       . .        Nil  Nil  33  .|.4} 

MAjicrAonnuxa  OoMTAaiu, 

Babcock  t  Wilcox         ....       16  IB  31  _ 

British  Aluminium  Ord.                    7  10  VII  +7i,i 

BriUsh  Insulated  Ord 17*  20  laf  +  t 

British  Weatinghouse  Prel.    ..        7»       7»  au  _ 

Callenders 20  90  14P  _ 

do.        6  Prel.           ....         6         6  t\  — 

Castner-Kellner  . .         ....       93  23  8  — 

Edison  Swan,  lully  paid         . .        _  _  [l"  ^1 

do.       do.  4  per  cent.  Deb.        4  4  nj  _ 

EUeotric  Construct!  jn   . .        . .        71  71  ij  _ 

Qan:  Eleo.  Prel 6  B  lOi 

„.  do.        Ord 10  10  16^  Z 

Henley 98  96  16  — 

do.      4i  Prel.  .;....       4i  4i  «  _ 

India-Bnobei      in  in  1113  _ 

Telegraph  Ooo 20  90  88A  — 

•  DiTldaodi  paid  Iree  ol  Ineome-lac, 
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MARKET    QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  caees  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  August  29th. 


CHEMICALS.  &c. 


a  Acid,  Oxalio per  lb. 

a  Aramoniau  Sal        per  ton 

a  Ammonia,  Muriate  (large  oryBtal)  ,, 

a  Bisulphide  of  Carbon      ,.         ..  ,, 

a  Borax ,, 

a  Copper  Sulphate „ 

a  Potash,  Chlorate per  lb. 

a        M        Perchlorate         . .         . .  ,, 

a  Shellac  . .         . .         . .        . .  per  cwt. 

a  Sulphate  of  Magnesia      , .         . .  per  ton 
a  Sulphur,  Sublimed  Flowers      ..  ,, 

a        I,  Lump       ,, 

a  Soda,  Chlorate        per  lb. 

a      t,      Crystals         per  ton 

a  Sodium  Bichromate,  casks        ..  per  lb. 


METALS.   &c. 

c  Brass  (rolled  metal  3"  to  13"  basis)  per  lb. 

c      u     Tubes  (solid  drawn)         .,  ,, 

c      n      Wire,  basis ,, 

c  Copper  Tubes  (solid  drawn)       ..  ,, 

g      ,,       Bars  (best  selected)       ..  per  ton 

g      ,,       Sheet          ,, 

w      ..       Rod 

d      >>       (Electrolytic)  Bars        ..  „ 

d      ti                II             Sheets     ..  i, 
d      „                II             Wire  Rods 

d      „                 I,              H.C.  Wire  per  lb. 

f  Ebonite  Rod , 

f       „       Sheet         , 

n  German  Silver  Wire        ,,        ,,  ,, 

h  Gutta-percha,  fine ,, 

/i  India-rubber,  Para  fine   ..         ..  ,, 

i  Iron  Pig  (Cleveland  warrants)    . .  per  ton 

/     „     Wire,  galv.  No.  8,  P.O.  qual.  ,, 

g  Lead,  English  Pig , 

g  Mercury         ..  per  bot. 

e  Mica  (in  original  oases)  small  . .  per  lb. 

e      II                ,1            ,,      medium  ,, 

e      I.                ,1            ,,      large  ..  ,, 

d  Silicium  Bronze  Wire     ,.        ..  per  lb. 

r  Steel,  Magnet,  in  bars      ,,        .,  per  ton 

«■  Tin,  Block  (English)        ..        .,  „ 

n    11      Wire,  Nos.  1  to  16    ..        ,.  per  lb. 


Latest 

Fottnigbt'i 
Ino.  or  Dee, 

Price. 

1/6 

£76 

£64 

£23 

£38 

£61 

2/6 

9/- 

£12  10 

8o;- 

inc. 

£16 

£3S 

£25 

lOid. 

12U/- 

1/73  to  1/8J 
£160 
£160 
£160 
£137 
£162 
£145 

l/5i 

3/- 

2/6 

3/3 
6/10 

8/2J 
Nom. 
£42 

Nom. 

6d.  to  8/- 

8/6  to  6/- 

7/6  to  14/-  A  up. 

l/9i 


8/6 


Quotations  supplied  by- 


a  G.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroba  and 
Telegraph  Works  Co.,  Ltd, 


g  James  &  Shakespeare. 

h  Edward  Till  4  Co. 

I  Boiling  &  Lowe. 

i  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  P.  Dennis  &  Co, 


Energy    Released    by    Boiler   Explosion. — Writing  in 

Power.  Mr.  C.  H.  Berry,  Assistant  Professor  of  Power  Enyfineerintr, 
Cornell,  gives  an  exjdanation  of  the  very  de.-ftructive  effect  of  boiler 
or  economiser  explosions,  though  only  moderate  working  pressures 
are  employed. 

Referring  to  the  explosion  of  a  oast-iron  economiser,  he  points 
out  that  the  <lisplacement  of  the  atmosphere  must  have  been 
responsible  for  the  displacement  of  5,(100  sq.  ft.  of  roof,  and 
injury  to  buildings.  ■.Vc,  a.s  flying  fragments  of  iron  would  not 
account  for  this.  The  resistance  of  the  atmosphere  and  sudden 
movement — it.s  inertia — tends  momentarily  to  blanket  the  sudden 
expansion  ;  but  this  phase  passed,  and  the  air  is  .set  moving  vio- 
lently, tending  to  kecji  moving  and  thus  piling  a  high  iiressuie 
against  any  obstructing  object,  much  as  in  the  case  of  "  water 
hammer"  action. 

The  work  done  in  moving  the  atmosphere  cannot  be  mea-sured  as 
a  pniduct  of  its  lu-essure  l)y  any  change  of  volume,  since  this  is  not 
a  slow  pushing  back  of  th(^  surroiuiding  me<Uuin,  but  a  »udd,:i. 
movement  which  necessarily  does  much  work  in  developing  a  high 
velocity  of  the  air. 

Since  the  velucily  and  the  sveiglit  of  air  moved  arc  unkuowu,  it 
ii.  not  possible  to  compute  the  energy  required  to  overcome  the 
r«;si3tance.  Prot,  Berry  therefore  decides  that  it  is  impqssibl' 
to  make  deductions  from  the  energy  liberated  on  account  ol 
atmospheric  resistance. 

Electrification    of    Swiss    Federal    Railways.  —  The 

United  States  Consul  at  Berne  reports  that  the  electrification 
of  the  Swiss  Federal  Railways  has  now  emerged  as  a  very 
practical  economic  question.  The  Government  has  created  a  special 
department,  attached  to  the  direction  of  the  Swiss  Federal  Rail- 
ways. This  department  announces  that  it  is  prepared  to  consider 
proposals  for  sale  and  delivery  of  such  olectriOal  material  as  may 
be  necessary  foe  equipment  in  connection  with  this  work,  and  thit 
bids  will  be  reoeivod  from  all  rountrieJi.  A  statement  by  the 
management  shows  that  large  orders  for  copper  wire  alreaiiy  have 
beeo  placed  with  certain  firms  in  the  United  States.— A'/f^Vriwt 
World. 
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SOME     NOTES     ON     BRITISH     AND 

CONTINENTAL     ENGINEERING      METHODS 

AND     TRAINING. 


By  a.  G.   ELLIS,  A.M.I.E.E. 


(Abslract   of  Icciurc  delivered  before  the   British 
Westinghouse  Enuinehus'  Club.) 

At  no  time  in  history  has  there  been  so  much  discussion  of 
British  industrial  and  trading  methods  as  compared  with 
those  of  our  Continental  neighbours,  both  allied  and 
(chiefly)  enemy,  which  differ  in  many  points  from  ours.  I 
have  endeavoured  in  these  notes  to  bring  out  a  number  of 
such  points  which  I  have  observed  during  several  years  of 
.iigineering  work  on  the  Continent. 

Gener.\l  Industiu.\l  Conditions. 
Living  and  Wages. — Living  is,  on  the  whole,  rather  cheaper 
on  the  Continent,  but  wages  and  salaries  are  ■  correspondingly 
lower.  Skilled  manual  workmen  in  the  engineering  trades 
earn  only  about  75  per  cent,  of  the  hourly  rates  of  corres- 
ponding trades  in  this  country.  In  spite  of  this,  the  general 
conditions  of  living  are  better,  and  thrift  is  much  more 
observable  than  among  the  manual  workers  in  this  country. 

This  is  in  many  cases  partly  to  be  attributed  to  the 
natural  environment  and  situation  of  the  factories.  Only  in 
the  largest  industrial  centres  of  France  and  Germany  does 
one  meet  conditions  approaching  the  congestion  and  mono- 
tony of  English  manufacturing  districts.  Apart  from  these, 
factories  are  located  individually,  or  in  small  groups,  in  or 
adjacent  to  medium-sized  towns,  from  which  egress  into  the 
surrounding  country  is  an  easy  matter. 

This  question  of  environment  has  undoubtedly  its  effect 
on  the  morale  and  life  of  the  manual  workers,  which  is 
especially  noticeable  in  the  industrial  districts  of  Switzer- 
land. In  that  country,  partly  by  reason  of  the  brighter 
environment,  and  partly  because  of  the  innate  democratic 
nature  and  the  national  educational  system,  the  manual 
workers  are  remarkably  thrifty  and  independent,  and  in 
general  living  are  very  simple  and  hygienic.  i 

't       The  same  ends  (apart   from  independence)  are  reached  in 
'    Germany,  for  instance,    by  means   of  official  inspection    and 
control. 

An  important  factor  in  this  question  is  that  of  housing. 
On  the  Continent  nearly  everyone,  including  the  manual 
workers,  live  in  flats,  built  in  blocks  of  usually  three  to  five 
stories  with  common  gardens  behind.  Central  heating  and 
electric  lighting  are  common,  and  rooms  larger  and  better 
arranged  than  in  the  orthodox  five-  or  six-roomed  small  house 
are  obtained.  Such  blocks  do  not  generally  suffer  from  the 
depressing  "  soullessness  "  of  the  w-orking  people's  tenement 
dwellings  found  in  the  industrial  cities  in  England. 

There  is  also  a  greater  tendency  among  the  working  people 
to  build  their  own  dwellings,   which  is  fostered  and  assisted 
!    by  the  popular  banks,  who  make  a  practice  of  lending  money 
■  for  such  purposes  at  low  rates  of  interest. 

Relations  of  Capital  and  Labour. — In  every  European  coun- 
try there  continually  arise  practically  the  same  questions  be- 
tween Capital  and  Labour.  In  general,  the  relations  between 
the  two  parties  appear  to  be  more  cordial  the  more  demo- 
cratic the  country,  and,  conversely,  the  more  difficult  the 
more  autocratic  the  country. 

To  take  two  extremes :  In  Germany,  Socialism  is  strong 
and  discontent  is  faiiiy  rife  among  the  manual  workers,  but 
it  rarely  gets  under  way  owing  to  being  kept  down  under 
the  iron  heel  of  miUtarism ;  in  Switzerland,  on  the  other 
hand,  democracy  is  advanced  to  such  an  extent  that  employes 
are  often  shareholders  in  the  industrial  concerns  they  are 
working  with,  and  there  is  seldom,  and  little,  industrial  dis- 
content. 

Trade  Unions  exist  in  all  the  industrial  countries,  but  they 
are  usually  wrapped  up  in  Socialistic  propaganda,  and  are 
generally  not  nearly  so  powerful  as  in  England. 

Technical  Staff. — Salaries  of  the  technical  staff  are  also 
rather  lower  than  in  England,  but  living  and  travelling  are 
cheaper.  For  young,  single  engineers  life  is  less  of  the  dreary 
proposition  it  often  is  in  England,  as  good  apartments  are 
more  readily  obtainable,  and  more  generally  developed  restau- 
.  rant  hfe  renders  the  restaurants  and  "  Bier-halle  "  very  habit- 
able places.  At  least  one  of  the  large  European  firms  has 
built  a  colony  of  houses  for  its  staff  and  their  families,  which 
are  let  out  as  single  villas,  or  as  two  or  three  fiats  at  moder- 
ate rentals. 

The  lower  scale  of  salaries  is  partly  due  to  the  over-produc- 
tion of  university-trained  engineers  in  Germany  during  the 
past  10  to  1-5  years.  This  has  led,  incidentally,  to  a  better 
class  of  man,  technically,  being  available  for  intermediate 
and  lower  positions,  such  as  draughtsmen,  test  assistants,  &c. 

The  bonus  system  has  been  generally  in  vogue  for  a  good 
many  years,  with  sati.sfactory  re.sults.  The  actual  amount 
is  determined  by  the  individual  work  accomplished,  initia- 
tive, and  personal  relations  with  other  departments  and 
individuals. 

Rents,  Rates,  and  Taxes. — On  the  whole,  the  sum  total  of 
house  rent,  rates,  and  taxes  approximates  to  the  same  figures 


its    in   England,    though   living,    travelling,   and    amusements 
cost   generally    rather  less. 

Working  Hours. — The  total  number  of  working  hours  per 
week  for  workshops  and  offices  is  api)roximately  the  same 
in  England  and  on  the  Continent.  Works  hours  for  manual 
workers  total  ;V2-.")li  hours  \xv  week,  and  office  hours  average 
45  hours  per  week.  Up  till  rcc<Mit  years  it  was  quite  common 
practice  to  work  right  througii  Saturday  afternoon,  and 
this  practice  h.-is  never  been  abandoned  or  relaxed  in  France. 
This  is  not  without  its  influence  on  the  jihysique  and  morale 
of  the  race.  Tlie  ISritish  traditional  Saturday  afternoon  of 
six)rt  is,  on  the  whole,  much  more  beneficial,  even  to  work- 
ing capacity,  in  the  long  run. 

Geneual  Works  Organisation. 

Relation  of  System  to  Sise  of  Firm. — Up  to  a  certain  jX)int 

tlie  organisation  on  any   industrial   undertaking  is  practically 

the  same  anywhere.  There  are  usually  three  main  divisions  :-  - 

•1.  The  technical  side,  comprising  engineering,   design,  and 

manufacture. 

'2.  The  sales  side,  comprising  selling,  publicity  depart- 
ments, &c. 

3.  The  commercial  side,  comprising  the  accounting,  pur- 
chasing, and  similar  departments. 

Beyond  this  point  the  organi.sation  depends  to  a  large 
extent  upon  the  size  of  the  undertaking  and  the  number  of 
employes. 

Small  Continental  firms  generally  have  the  whole  of  the 
engineering  work  grouped  together  in  one  common  design 
office  and  one  general  drawing  office.  This  is  the  most  work- 
able and  efficient  plan  for  small  undertakings.  In  the  larger 
Continental  firms  it  has  been  found  necei^.'^ary  to  sectionalise 
the  departments  according  to  the  class  of  machine  or  appa- 
ratus manufactured. 

The  sales  departments  are  also  similarly  gi'ouped  in  the 
general  sales  office  in  the  case  of  small  firms,  and  sectionalised 
according  to  the  different  classes  of  machinery  in  large  firms, 
the  neces.sity  for  which  is  obvious  when  dealing  with  large 
amounts  of  business. 

Comparison  of  British  and  Continental  Practice. — Turning 
now  to  British  organisation  of  medium  and  large  firms,  we 
find  a  compound  of  the  above  two  systems.  In  a  typical 
organisation,  certain  specialised  departments,  such  as  trac- 
tion, transformers,  and  apparatus,  are  segregated  from  the 
main  engineering  departments,  while  others  are  left  collec- 
tively under  the  general  engine  and  machine  departments. 
This  segregation  is  carried  out  for  the  same  departments  on 
the  sales  side,  the  engineering  and  sales  divisions  being 
located  in  .close  proximity,  and  working  in  close  co-operation. 
This  point  is  a  st<?p  in  advance  of  the  organisation  adopted 
by  large  Continental  firms,  and  I  should  say  it  forms  the 
most  satisfactory  basis  for  the  organisation  of  a  large^  works. 
Probably  the  most  efficient  working  would  be  obtained  by 
also  sectionalising  the  factory  as  far  as  possible  into  a  number 
of  component  factories  producing  each  one  class  of  machine 
or  apparatus,  under  the  control  of  the  corresponding  engineer- 
ing' unit  working  in  conjunction  with  its  own  sdles  depart- 
ment. 

The  standardising  department  prepares  hsts  of  all  standard 
materials,  parts,  tender  and  specification  forms,  &c.,  and  the 
department  chief  is  charged  with  lining  up  the  general  prac- 
tice of,  and  ensuring  co-operation  between,  the  several  engi- 
neering departments,  to  prevent  unnecessary  waste  and  over- 
lapping. This  is  of  great  importance  in  reference  to  econo- 
mising on  stocks  and  sizes  of  frames,  copper,  angle  irons, 
&c.,  and  it  is,  in  fact,  a  very  live  department  if  properly 
organised.  It  is  not  sufficient  that  a  certain  amount  of 
necessary  standardisation  of  parts  and  stocks  common  to  all 
engineering  departments  has  been  done  once  and  for  all,  but 
it  is  essential  continually  to  line  up  progress  in  all  the  dif- 
ferent departments,  and  thus  reduce  development  expenses 
by  preventing  overlapping. 

Research. — Research  departments  are  not  far  developed  in 
other  than  a  few  of  the  leading  engineering  works.  In 
general,  research  work  is  conducted  on  much  the  same  scale 
and  in  much  the  same  way  as  in  England.  A  large  amount 
of  investigation  is  carried  out  at  the  technical  high  schools 
and  universities,  but  this  often  suffers  frorn  the  common 
complaint  of  being  too  academical.  In  the  engineering  works, 
though  the  largest  firms  have  their  own  research  labora- 
tories, this  work  is  not  carried  on  on  anything  like  such  a 
lavish  and  far-reaching  scale  as  in  America.  What  is  missing 
on  the  Continent,  as  in  this  country,  is  a  comprehensive 
scheme  of  co-operation  for  the  systematic  carrying-out  of  re- 
search work,  and  distributing  the  results  and  preventing 
overlapping   and  repetition. 

Weights  and  Measures. — The  advantages  of  the  metric  and 
decimal  system  of  weights,  measures,  and  money  in  universal 
use  on  the  Continent  are  nowadays  sufficiently  apparent  to 
be  past  controversy. 

In  this  country  our  conservative  clinging  to  unwieldy  and 
cumbersome  systems  of  weights  and  measures  handicaps  our 
business  in  foreign  markets,'  and  is  responsible  for  consider- 
able waste  of  time  and  many  errors,  particularly  in  engineer- 
ing work. 

The  influence  of  Continental  engineers  who  have  been  em- 
ployed in  responsible  positions  by  British  firms  is  observable 
in   some   quarters  in  a   mixture  of  metric   and  British  units 
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iu  liilculation  aud  desigu  wuik.  Such  a  state  ol  allau^  is, 
il  anytmug,  more  hopeles.s  than  .sliclung  tu  one  system,  how- 
ever   bad.  ,  ,.  , 

\uotlier  point  1  would  make  is  that  ol  ease  ol  conception 
ol  magnitudes  iu  the  metric  system.  Small  magnitudes  aio 
expressed  in  millimetres,  and  the  magnitude  ol  the  luiUr 
metre   becomes   a  clear   and  hxed  quantity    to   the  mnid  antl 

to  the  eye.  ,    ,.,,.     ,.•      ■      i 

In  general,  I  believe  that  the  presumed  dilticullies  m  chang- 
ing over  and  getting  used  to  a  new  and  rational  system,  even 
for  the  man  in  the  street  and  the  old  woman  m  the-  market, 
would  be  round  not  nearly  so  msunnountalile  as  has  been 
supiio-sed.  The  sweering  changes  m  national  ideas  and  con- 
ventions since  the  war  liave  demonstrated  the  rapid  adapt- 
ability of  the  Briti.-^h  national  mind,  and,  in  addition,  the 
intiuence  of  closer  contact  with  the  Continental  nations  since 
the  war  renders  the  present  time  (or  the  mimediate  alter-war 
period)  very  suitable  for  such  a  change. 

Relations  between  Manufacturers  and  ('»,•,/. ."ices.— General 
business  relations,  conditions  of  sale,,  terms  of  payment,  (.tc, 
do  not  differ  to  any  extent  in  most  of  the  Contnienta 
countries  from  tho.se  obtaining  in  this  country.  Technical 
relations  between  manufacturers  and  customers,  however, 
differ  considerably,  being  more  co-operative  on  the  Continent 
than  iu  England. 

Industrial  Banks.— The  hrst  reason  for  this  is  that  a  large 
part  of  the  engineering  business  for  the  Continental  market 
is  conducted  through  the  industrial  banks  which  finance  in- 
dustrial concerns  and  power  schemes,  ensuring  a  market  lor 
their  manufactures. 

The  largest  Gennan  electrical  and  manufacturing  concern 
is  conducted  on  these  lines,  this  undertaking  comprising  not 
only  machine  factories  and  power  schemes,  but  also  mines 
ami  factories  for  the  internal  supply  of  raw  material.  Under 
such  conditions,  a  large  demand  for  manufactured  machines 
is  automatically  created,  which  facilitates  production  in  large 
quantities  (mas,senfabrication),  which,  with  the  cheap  supply 
of  raw  material,  results  iu  low  co.st  of  production  and  conse- 
quent easy  competition  in  the  open  markets.  This  has  been 
one  of  the  important  factors  underlying  German  competition 
in   the   world's  marktts. 

In  concerns  financed  by  subscribed  capital,  and  not  by  the 
industrial  banks,  there  are  also  instances  of  correlated  power 
companies  who  finance  and  engineer  large  power  schemes, 
for  which  the  necessary  machinery  and  apparatus  is  auto- 
matically ordered  from  the  mother  manufacturing  company. 
This  ensures  a  certain  niiniuium  "load  factor  "  of  works  pro 
dvK'tion  at  reasonable  prici's. 

Consulting  Enyinecrs.— The  second  rea.son  lor  the  closer  co- 
operation between  manufacturers  and  customers  is  the  prac- 
tical  absence   on   the  Continent    of  the  consulting  engineer. 
This  is  chiefly   due   to  the  method   of   conducting   affairs  re- 
ferred to  immediately  above.     By  reason  of  this,  the  consult- 
ing engineer  has  become  practically  short-circuited  and  super- 
seded by  skilled  engineers  on  the  staffs  of  the  manufacturing 
and  power-scheme  companies  who  are,   as  a   matter  of   fact, 
more  intimately   in   touch  with   the  conditions  obtaining  and 
manufacturing  possibilities.     The  result  is  certainly  beneficial, 
and  leads  to  closer  co-operation  and  sounder  engineering  work. 
.Sduii/arciisaiioii.— Closely  related  to  this  question  is  that  of 
standard  specifications  and  standard  apparatus.     In  this  coun- 
try   it   appears   that    practically    every    individual    consulting 
engineer  and   power   company  issue   their  own    pet  specifica- 
tions for   electrical   machinery,  and    siddom   aie   content  with 
the  manufacturers'   standard  apparatus.     Even  the  Standardi- 
sation Rules  of  the  Engineering  Standards  Committee  apiwar 
to  be  specified  only  in  the  minority  of  cases.    Apart  from  the 
question    whether    thes*^    rules    represent    the    mo.st   desirable 
set    of  specifications,    it  is  to   be   deploied    that    they   should 
not    be    more    widely    adopted    by    purchasers    of   electrical 
machinery. 

The  lack  of  uniformity  in  different  customers'  requirements 
(the  difference  often  being  of  relatively  little  importance) 
necessitates  manufacturing  numbers  of  .special  types  of  appa- 
ratus, resulting  in  needless  loss  of  time  in  ofHices  and  works, 
and  increased  co.st  of  production. 

On  the  Continent,  tlie  stat<-  of  affair.s  is  ju.st  the  reverse. 
Bach  country  of  importance  has  its  own  .set  of  .standardisa- 
tion rules,  issued  by  an  authoritative  body  representing  the 
industry. 

The  German  rules  for  electrical  machinery  (issued  from 
vear  to  year  by  the  V.D.E.,  corresponding  to  our  I.E.E.)  are 
iidopted  bv  all  the  German,  Austrian,  and  Swiss  firms,  and 
most  of  the  rules  of  other  countries  (among  them  France, 
Belgium.  Russia,  and  Italy)  follow  them  very  closily.  The 
con.sequence  is  a  fairly  uniform  specification  throughout 
Europe,  as  the  standardisation  rules  are  rrsprctrd  and  worked 
to  by  practically  all  manufacturers  and  customers'  engineers. 
The  manufacturers  are  thus  in  a  position  to  standardise  and 
get  out  lists  of  their  apparatus  in  accordance  with  the  stan- 
dardisation rules,  and  they  are  sufti<iently  strong  to  compel 
the  customer  to  accept  their  standard  apparatus,  or  go  else- 
where— if  pos.sible. 

This  is  tlie  fundamental  difference  between  this  country 
and  the  Continent  in  this  important  matter.  T  know  of  one 
instance  where  a  Continental  manufacturing  firm  some  years 
nco  cave  up  the  idea  of  English  business,  in  spite  t)f  the 
"open  door,"  solely  on  this  account. 


Electrical  Mactuncry  for  Bntisk  and  Conlincnial  Markets.— 
1  will  only  refer  to  the  three  principal  specification  conditions 
for  electrical  machinery,   viz.  :  — 
(«)   iemi».'rature  rise. 
(0)  Overload   capacity. 
(c)   Insulation    tests. 

[a)  and  {h).  In  the  matter  of  temiierature  rise  there  has 
been  a  certain  amount  of  timidity  in  this  country.  The 
geiienii  figure  for  the  temperature  rise  of  electrical  machi- 
nery at  continuous  normal  load  on  the  Continent  is  now  tX) 
ileg'.  C,  while  according  to  the  British  standard  rules  it  is 
.■)  I  deg.-55   deg.    C.  ,.   .,     , 

Here  we  still  find  manv  dilTeicnt  individual  customers  or 
consulting  engineers  each'  specifying  a  different  temperature 
rise,  ranging  from  yO  to  3U  deg.  C,  and  often  alter  varying 
periods  of  time.  The  u.sual  reason  given  is  the  diff'erent 
degree  of  overload  required,  according  to  the  duty  the 
iiuchuv  h:is  to  peiform,  some  preferring  what  they  call  a 
"liberally   rats^d  "  machine. 

This  ie;ids  also  to  a  variety  of  .siiecifications  as  regards  over- 
liul  c'lpacity.  The  most  rational  way  to  designate  a  machine 
is  by  its  normal  continuous  ratiny  at  the  standard  temperature 
risr.  ^^r  which  rating  standard  overload  capacities  are  avail- 
aiile.  The  .size,  of  machine  can  easdy  be  selected  by  deter- 
mining the  permissible  normal  rating  in  conjunction  with 
th'  overload  capicity  required.  In  the  case  of  machines  for 
virying  load  (crane,  rolling  mill,  traction  motors,  &c.)  the 
ii!):iii:il  rating  should  be  determined  from  the  root-mean- 
^(]uare  value  of  the  load  diagram. 

(c)  As  regards  insulation  te.sts  there  is  less  discrepancy  of 
ideas  in  the  different  countries.  This  uniformity  is  at  least 
gratifying,  but  it  prompts  the  question  why  we  should  not 
1)1'  able  to  establish  iiitrninHonal  standards.  There  is,  after 
all,  little  radical  difierence  between  British  and  Continental 
machinery  (electrical  or  otherwise),  and  it  is  to  be  hoped 
that  in  the  course  of  time  the  International  Electrotechnical 
Commission  will  be  able  to  achieve  something  jn  this  direction. 
Tnhraiircs. — In  the  various  standardisation  rules  I  find  no 
.standard  tolerances  to  guarantees  specified,  although  it  is 
not  uncommon  for  manufacturers  to  demand  .such,  both  on 
the  Continent  and  in  this  country. 

Mo.st  of  the  large  Continental  firms  have  these  tolerances 
scheduled  and  prescribed  in  their  standard  lists.  There  have 
been  cases  of  a  firm  utilising  part  of  the  tolerance  in  order 
ti  n-'esent  apparently  better  guarantees  than  correspond  to 
re'lity,  a    iiractice  which  is  to  be  deprecated. 

(icnrrai  .[pplications  of  Electricity. — In  the  utilisation  of 
electrical  energy  for  factories,  mills,  shipyards,  public  light 
ing  and  traniw'ays,  and  suburban  railways,  we  are  as  far  as, 
and  in  some  ca.ses  further  advanced  than,  on  the  Continent. 
Main-line  electrification  his,  however,  gone  ahead  quicker 
across  the  Channel,    notably   in  Italy   and  Switzerland. 

A  good  deal  might  be  done  in  this  country  on  Continental 
lines  in  the  more  general  domestic  application  of  electricity, 
piirtlv  as  an  aid  to  the  .solution  of  the  .servant  problem.  On 
the  Continent  the  use  of  electricity  for  village  lighting,  cook- 
ing and  heating,  and  driving  of  looms  and  machines  for 
home  industries  is  very  widely  developed.  The  application 
of  electricity  to  agricultural  machinery,  at  any  rate  in  the 
inid-Euroix>an  countries,   is  also   far  developed. 

It  is  u.sually  thought  that  this  is  the  outcome  of  theap 
electrical  energy  being  obtainable  from  the  large  sources  of 
w.iter  power  available.  So  far  as  I  have  seen,  electrical 
energy  is  not.  on  the  whole,  very  much  cheaper  on  the  Conti- 
nent than  in  this  country,  and  again.st  this  must  be  taken 
into  consideration   the   fact  that   wages  are   generally   low^er. 

The  domestic  use  of  elect'icity  is  facilitated  by  the  sim- 
plicity of  house  and  shop  wiring,  covered  wires  being  run  on 
porcelain  cleats  on  walls  and  ceilings  without  casing  or 
tubing;  also  by  the  ea.se  in  connecting-up  small  consumers 
to  the  distributing  netw-ork.'^,  which  are  usually  bare  overhead 
wires  on    wood  poles   in  the   smaller  towns  and  villages. 

Of  course,  we  have  been  handicapped  to  a  certain  extent  In 
being  piont'ers,  and  also  by  the  Board  of  Trade  limit  of  20,f)t)C) 
viilts  tran.smission  voltage.  It  is  to  be  hoped  that  the  after- 
uar  period  of  development  will  stv  the  removal  of  this  limit, 
and  the  development  of  high-tension  overhead  transmission. 

Training  of  Engineers  and  .Manual  Worhers. — It  is  generally 
reckoned  that  the  educational  system  of  the  majority  of  the 
Blropean  countries  is  more  highly  developed  than  in  Eng- 
land. The  chief  point  of  contra.st  is  the  continuous  national 
svsteiii,  from  til"  primary  school  to  the  University,  usually 
rmnd  on  the  Continent.  While  in  England  individual  sec- 
ti'ins  of  our  educational  svst<Mns.  notable  the  public  schools 
and  universities,  do  not  .show  up  at  any  disadvantage,  there 
is  ay.s(^rioiis  handicap  in  lack  of  I'dntiniiity  throughout  the 
wh  lie    system. 

Training  nf  Skiltrd  Engineers. — For  the  training  of  skilled 
engineers  the  Continental  system  follows  the  invariable 
'course  of  pviniiry  seh'Kil.  intermediate  school,  technical  pre- 
pirat'i-v  school,  tech'iical  high  school  or  university.  Attend- 
ance f  ir  a  n'-escribed  number  of  years  in  each  is  obligatory 
in   ord—'  to  become  a   diploma   engineer.- 

In  this  country  a  youth  is  taken  straight  from  a  secondary 
or  nubli"  school  to  a  technical  college  or  university  without 
■•nv  nreliniinary  t/^chnical  education.  The  result  is  that  3 
\ir„p  ninnunt  of  technical  ground  has  to  be  covered  diirind 
th"  fi'"t  year,  at  such  a  rapid  rate,  that  it  is  difficult  to 
assimilate   it    properly;    nevertheless,    it   is    remarkable   how, 
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i;ipiilly  English  stuilfiita  pu-k  up  aiul  protJicss  during  the 
rcmaiiiint!   years  of   study. 

Tho  Knt;lish  enyineer  is  liiiisluHl  sixmor  than  the  Conti- 
nental, and  at  the  age  when  th«  latter  has  linishcd  his  studios 
and  works  exi)orience  the  foriuer  has  aheady  had  several 
years  ol  valuahle  praetieal  experience,  and  is  of  more  use 
to  the  industry,  and  a  better  man  for  his  job.  This  often 
shows  itself  in  tho  young  engineers  in  England  being  more 
practical,  and  on  the  Continent  being  more  academic. 

On  the  whole,  the  finished  product  of  the  British  t<>chnic<il 
college  or  uuiver-sity  shows  up  quite  favourably  against  the 
Continental.  This  statement  must,  however,  be  qualified  for 
the  partially-trained  men  in  intermediate  positions. 

On  the  Continent  there  is  generally  more  or  less  systematic 
training  to  be  obtained  for  draughtsmen,  test  assistants,  erec- 
tion engineers,  and  the  like,  for  whom  no  specific  course  of 
education  obtains  in  this  country.  On  the  Continent  such 
positions  are  usually  tilled  by  men  designated  "Techniker," 
usually  drawn  from  the  more  intelligent  artisans  and  trade 
apprentices,  who  spend  two  complete  years  at  a  technical 
school,  the  "Technikum."  This  school  is  not  of  university 
rank,  and  men  who  have  takeh  its  courses  do  not  rank  as 
engineers,  though  a  certain  number  attain  to  positions  usually 
filled  by  university-trained  men.  So  far  as  I  have  seen,  the 
average  level  of  capabihty  and  intelligence  of  draughtsmen 
and  the  like  is  thereby  greatly  enhanced. 

Training  of  Manual  Workers. — The  trade  apprentice  usually 
enters  works  at  about  the  age  of  14  years,  as  in  this  country, 
and  continues  his  education  systematically  at  the  national 
schools  in  subjects  connected  with  his  particular  trade.  These 
classes  are  compulsory  for  regular  trade  apprentices,  and  are 
held  during  working  hours  on  several  afternoons  of  each  week, 
the  apprentices  being  granted  the  necessary  leave  to  attend 
them  regularly. 

It  is  only  of  recent  years  that  attempts  have  been  made  in 
this  country  to  secure  continuation  schooling  for  trade  appren- 
tices during  works  hours,  and  this  has  been  by  individual 
effort.  On  the  Continent,  such  schemes  have  been  in  vogue 
and  under  national  supervision  for  many  years,  and  the  bene- 
ficial results  are  apparent. 

A  proper  scheme  of  apprentice  training  should  be  incor- 
porated in  a  reorganised  national  system  of  education  in  Eng- 
land, under  the  central  education  authority  controlling  a  con- 
tinuous scheme  of  education  up  to  the  technical  colleges  and 
universities. 
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^Concluded  from  paqe   191). 

49.  The  total  capacity  expended  by  municipalities  on  power 
stations,  mains,  and  sub-stations  in  the  area  covered  by  this 
report  is  i'7,4'25,'266,  of  which  J£3,160,'274,  equal  to  43  per 
cent.,  has  been  paid  into  the  sinking  fund,  and  the  out- 
standing capital  uidebtedness  is   i'4,339,183. 

In  addition  to  the  amount  paid  into  the  sinking  fund, 
there  stands  to  the  credit  of  reserve  and  renewals  funds  a 
total  of  £337,672. 

The  capital  expenditure  of  companies  on  power  stations, 
mains,  and  sub-stations  amounts  to  £1,341, 690,  of  which 
£126,567,  equal  to  9  per  cent.,  has  been  written  off. 

50.  A  joint  board,  constituted  on  the  lines  set  forth  in 
Clause  4,  consisting  of  nominated  or  elected  representatives 
of  all  the  statutory  authorities  in  the  area,  together  with  an 
advisory  committee  of  engineers,  would,  in  the  opinion  of  .the 
Committee,  form  the  most  suitalile  authority  to  exercise  full 
statutory  powers  in  regard  to  all  power  stations  and  trans- 
mission Lines  in  the  area  of  Lancashire  and  Cheshire. 

These  representatives  and  engineers  have  for  many  years 
had  a  close  and  intimate  knowledge  not  only  of  the  possi- 
bilities of  economical  production  from  the  supply  authorities' 
point  of  view,  but  also  of  the  requirements  of  the  various  in- 
dustries established  in  the  district. 

A  board  so  constituted  might  be  relied  upon  to  furnish  the 
necessary  enterprise  to  develop  the  power  supply  business 
in  the  best  interests  of  the  industrial  community. 

51.  In  Lancashire  and  Cheshire  the  majority  of  electricity 
tindertakings  are  owned  and  operated  by  municipal  authori- 
ties. Amongst  these  undertakings  are  some  of  the  largest 
and  best-equipped  stations  in  the  country,  and  the  prices 
charged  for  industrial  purposes  compare  favourably  with  the 
lowest  charges  made  elsewhere.  There  would  appear  to  be 
no  valid  reason,  therefore,  why  the  present  measure  of  control 
by  municipalities  should  be  disturbed  in  setting  up  the  consti- 
tution of  the  joint  board,  the  important  point  being  to  consti- 
tute one  single  authority  for  the  whole  area  sn  that  future 
developments  can  be  co-ordinated  along  sound,  technical,  and 

iinmercial  lines. 

"i'2.  The  Cnnimittee  feel  that  the  time  has  passed  when 
iRiWer  to  frenerate  elect'-ienl  energy,  which  is  so  vital  to  the 
intere.sts  of  the  trade  of  the  nation,  and  to  the  efficient  em- 
I'lMviiient   of    the   nation's    principal    .source   o£   wealth,    i.r.. 


coal,  should  continue  to  be  exerciotxi  solely  for  the  purpotse 
lit  supply  within  a  limited  area,  and,  in  order  to  deal  effici- 
ently with  future  requireineuts,  they  consider  it  essential 
that  extensions  of  existing  power  stations  or  the  provision  of 
new  power  stations  should  only  be  proceeded  with  after  due 
consideration  has  been  given  not  only  to  the  reciuirements  of 
the  particular  area  in  which  such  power  stations  may  be 
situated,  but  also  of  the  actual  or  potential  requireiiients  of 
the  surrounding  districts.  In  other  words,  the  provision  of 
efficient  generating  plant  has  ceased  to  be  a  matter  which 
only  concerns  <  ach  separate  undertaking  as  at  present  con- 
stituted, but  has  become  an  important  element  in  the  welfare 
of  whole  districts,  without  regard  to  municipal  or  other 
boundaries. 

53.  In  order  to  secure  the  most  efficient  results,  develop- 
ments should  take  place  along  the   following  lines  :  — 

(a)  Large  units  of  plant — of  not  less  than,  say.  1(I,(KX)  KW. 
to  15,(K10  KW. — must  be  proviiUnl  in  order  to  obtain  the  most 
economical  employment  of   capital  expenditure. 

(b)  Such  plants  must  be  concentrated  in  the  most  suitable 
localities  for  the  purpose. 

(c)  High-tension  transmission  lines  for  interconnecting  pur- 
poses must  be  constructed  between  the  large  power  stations, 
so  that  the  large  plants  may  be  u.sed  to  the  greatest  advantage. 

id)  All  suitable  sources  of  waste  heat  must   be  utilised. 

By  effecting  these  changes  not  only  would  there  be  a  con- 
siderable reduction  in  the  annual  costs  incidental  to  a  lower 
capital  expenditure  per  kw.  of  plant  installed,  but  there 
would  be  an  enormous  saving  in  the  fuel  consumption  per 
unit  generated,  in  addition  to  reductions  in  other  working 
expenses. 

54.  The  Committee  would  point  out  that  under  these  pro- 
posals supplies  would  be  given  to  authorised  distributors  at 
cost  prices,  and,  w-hilst  reserving  to  the  authorised  distri- 
butors their  full  and  existing  rights  under  their  provisional 
orders,  it  may  be  necessary  to  introduce  safeguards  to  ensure 
that  the  advantages  of  cheap  production  arising  out  of  a 
federation  of  interests  shall  not  be  neutralised  by  the  di.stri- 
buting  authorities  charging  unduly  high  prices  to  the  con- 
sumers within   their  area. 

The  Relation  of  the  Joint  Board  to  the  Existing  Govern- 
ment Departments,  or  to  any  Neiv  Electricity  Tribunal  that 
mail  hereafter  be  set  up. — 55.  Tlie  Committee  are  in  accord 
wdth  the  recommendation  tendered  to  the  Board  of  Trade 
Electrical  Trades  Committee,  advocating  the  appointment  of 
a  new  tribunal  consisting  of  a  limited  number  of  electricity 
commissioners,  who  would  be  entrusted  with  the  jurisdiction 
of  matters  affecting  the  supply  of  electricity. 

56.  The  Committee  would  go  further,  and  suggest  that  the 
commissioners  should  be  the  central  authority  in  technical 
matters,  and  should  possess  all  other  powers  now  exercised 
by  Government  departments,  and  such  other  powers  as  may 
hereafter  be  conferred  upon  them  by  Parliament,  with  regard 
to  electricity   supplies  for  the  whole  country. 

57.  The  establishment  of  the  one  single  authority  referred 
to  above  for  owning  and  operating  the  power  stations  and 
high-pressure  transmission  lines  in  the  Lancashire  and 
Cheshire  area  does  not  appear  to  the  Committee  to  be  incon- 
sistent with  the  proposal  to  set  up  electricity  commissioners. 

58.  On  all  technical  matters  the  advisory  committee  of  engi- 
neers to  the  joint  board  would  form  the  medium  of  relation- 
ship between  the  central  authority  of  the  electricity  commis- 
sioners and  the  local  joint  board. 

Summary  of  Committee's  Further  Recommendations. — 59. 
Inasmuch  as  the  interconnecting  proposals  are  but  the  pre- 
liminary steps  in  the  direction  of  co-ordinating  the  existing 
undertakings,  the  Committee  would  strongly  recommend  that 
favourable  consideration  should  be  given  to  the  proposals  set 
forth  in  the  latter  sections  of  the  report,  namely  :  — 

That  in  addition  to  the  powers  conferred  upon  the  joint 
board  (as  set  forth  in  Clau.se  7)  for  the  purpose  of  inter- 
connection, the  board  should  also  possess  powers  enabling 
them  to  erect  new  pow'er  stations  and  to  acquire — when  and 
where  desirable — the  ownership,  control,  and  operation  of  all 
or  any  power  stations  (existing  and  future),  and  all  high- 
pressure  transmission  lines. 

60.  That  a  new  tribunal,  consisting  of  electricity  commis- 
sioners, should  be  set  up  to  administer  the  powers  now  exer- 
cised by  Government  departments  in  relation  to  electricity 
supplies,  and  such  other  powers  as  may  hereafter  be  con- 
ferred upon  them  by  Parliament. 

61.  Note. — The  signatories  to  both  .sections  of  this  report 
wish  to  make  it  quite  clear  that  the  recommendations  and 
suggestions  contained  in  the  report  represent  their  own  per- 
sonal opinions,  and  do  not  necessarily  represent  the  views  of 
the  respective  undertakings  with  which  they  are  connected. 

S.   L.  Peaece,  Chairman. 
B.    Welbourn.    Vice-Chairman. 
J.   A.    Robertson,    Hon.   Secretary. 
S.   E.   Britton,  \ 

H.  Dickinson.  Members 

S.  J.  Watson,  V         of  the 

P.  P.  Wheelwright,       Committee. 
July,  1917.  W.  J.  H.  Wood,  I 

Sir  John  A.  F.  Aspinall,  Mr.  Edwardes,  and  Mr.  Purrett 
do  not  sign  this  section  of  the  report,  owing  to  the  position 
that  would  be  created  (or  their  companies  if  the  foregoing 
proposals  were  given  effect  to. 
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Mr.  Blat'kmoie  does  not  sign  this  section  of  the  report,  as 
he  is  not  in  agreement  with  the  proposals  to  invest  the  joint 
board  with   the  following  powers:  — 

1.  The  purchase  of  the  existing  power  stations  owned  by 
the  municipalities. 

2.  The  purchase  of  the  undertakings  owned  by  the  com- 
panies. 

3.  The  erection  of  new  power  station."?. 

Schedules  attached  to  the  report  contain  the  following  parti- 
culars relating  to  the  method  employed  in  determining  bulk 
and  reciprocal  supply  costs  : — 

Bulk  Supply  Costs  at  Bus-bar's  of  Station  Supplying. 
Load  factor  30  per  cent. 
(a)  Capital  Charges. 

Cost    of     installins'     complete  Per  kw.d. 

plant,   usinjr   modern   sets  of 
not  less  than  5.000  kw. 
Depreciation  or  sinkinjr    fund 


Interest 


flu  at  continuous  rating. 
5  per  cent,  per  annum  on 

16   years,    average    life 

of  assets. 
5  per  cent,  per  annum. 


Total  charg'es  on  capital  ...    =    10  per  cent,  per  annum. 
10  per  cent,  on  i:iO  ...    =    £1  per  KW.D.  per  annum. 

(i)  Working  Expenses.     (Generation.) 
Coal  (stand-by^  ...         ..;\ 

Oil,  waste,  water,  and  stores  ,.  i     ,■  ,., .  t, 

„,  '  ;      1     •  =   £1    bs.     per    KW.D.     per 

Wag'es  and  salaries    ...         ...   -  ^  '^ 

Repairs  and  maintenance    ...  annum. 

Manag:ement  ...         ...         .,./ 

Rates  and  taxes  excluded. 

((■)  Coal,     (Runnintr.) 

At  17s,  (id,  per  ton  =  'lUSd.  per  unit  delivered  to  feeders. 
Provision  should  be  made  for  a  variation  in  the  price  of  fuel, 
viz.,  'OOlld,  per  unit  corresponds  to  an  increase  or  decrease 
of  Id.  per  ton. 
-yiife. — In  the  fuel  costs  is  provided  a  sum  sufficient  to  cover 
the  removal  and  disposal  of  ashes,     n 
(rf)  Summary  of  Costs.  perann^^. 

Fixed  charges. — Capital  charoes     £1     0     0 

General  working  expenses  ...       1     6     0 


Runnini;'  chai'ges. — Coal 


£2     60 
.,.   'IbSd.  per  unit  delivered 
to  feeders. 

The  following  additions  and  deductions  are*  suggested  for  load 
factors  otlier  than  30  per  cent,  : — For  a  load  factor  of  50  per  cent. 
and  over,  a  deduction  of  fis.  per  KW,D,  per  annum  ;  45  per  cent., 
but  under  ,50  per  cent,,  a  deduction  of  3s,  ;  40  per  cent.,  hut  under 
45  per  cent.,  a  deduction  of  2s.  :  35  per  cent.,  but  under  40  per 
cent.,  a  deduction  of  Is.  ;  30  per  cent.,  but  under  35  per  cent.,  basic 
charge  ;  25  per  cent.,  but  under  30  per  cent.,  an  addition  of  2s.  ; 
20  per  cent,,  but  under  25  percent,,  an  addition  of  6s.:  15  per 
cent.,  but  under  20  per  cent.,  an  addition  of  14s,  ;  10  per  cent,,  but 
under  15  per  cent.,  an  addition  of  22s.  ;  below  10  per  cent.,  an 
addition  of  34s. 

Over-all .  costs  per  e.h.t.  unit  at  station  bus-bars,  with  coal  at 
17s.  (id.  per  ton,  for  varying  load  factors  : — Load  factor  of  50  per 
cent,  and  over,  ■280d.  ;  45  per  cent.,  but  under  50  per  oent..  'iOSd.  ; 
40  per  cent.,  but  under  45  per  cent..  ^^ISd,  ;  35  per  cent.,  but  under 
40  per  cent.,  ■344d.  :  30  per  cent.,  but  under  35  per  cent.,  ■377d.  : 
25  per  cent.,  but  under  30  per  cent.,  ■430d.  :  20  per  cent.,  but  under 
25  per  cent.,  ■524d.  ;  15  per  cent.,  but  under  20  per  cent.,  ■715d.  ; 
10  per  cent,,  but  under  15  per  cent,.  I'lOOd.  :  l)elow  10  per  cent., 
l-440d. 

Reciprocal  Supply  Costs— Light  Load  Period.s, 

30  per  cent,  load  factor,  ^^/J^Zi^ln. 

(a)  33^  per  cent,  of  the  capital  ohar^'es £0     6     8 

(ft)  25  per  cent,  of  the  •rentM-al  working'-  expenses  ...       0     6     6 


£0  13     2 
0*1  G8d.  per 


Total  ... 
(/*)  Runiiiiij,--  charjres   with   coal  at   17.s.  Gd.  per  ton 
unit  dc'liw^red  to  feeders. 
Subject  to  th3  same  provision  for  a  variation   in  the  coal  price 

as  in  the  case  of  hulk  supplies. 
For  load   factors  other  than  1^0  per  cent.,  the  correspondinjr 
values    ^^iven    for     bulk     supply    "capital    charges"    and 
"  general  working  expenses  "  would  he  taken,  but  the  above 
percentages  of  33i  and  25  per  cent,  would  still  apply. 


Manganese  Dioxide  in  Canada. — A  message  from  Calj^ary, 

Alberta,  to  the  (Central  News,  says  that  practically  inexhaustible 
dejK)sitfi  of  man*rane.se  dioxide  have  been  found  in  the  Cypress  Hills, 
in  South-East  Alberta.  Eijrht  hundred  thousand  tons,  worth 
approximately  i;i  I.OOO.OOO.  have  \>een  blocked  out  in  the  last  few 
months.  The  man^'anese  lies  at  the  surface  of  the  ;,'round.  and. 
therefore,  the  deposits  are  very  easily  worked.  The  statf  of  the 
Department  of  Mininpr  of  the  University  of  Toronto  have  discovered 
a  process  by  which  low-t;rade  coDcentrates  of  molyMenite  can  be 
made  at  little  cost.  The  new  process  will  render  available  the 
deposits  of  low-;:rade  molybdenum  ore  *which  have  been  discovered 
in  Manitoba  and  British  Columbia. — Financial  Timex. 


NEW    PATENTS   APPLIED   FOR,    1917. 

(NOT    YET    PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Mkssrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C..'  and  .u 
Liverpool   and    Bradford. 

11,607.  "  Electrical    measuring   instruments."      R.    D.    Giffokd    and    Naldur 

Bros,    k  Thompson.     August  13th. 

11.658.  "  Apparatus  for  concentration  of  electric  waves  in  a  single  direc- 
tion or   upon  a  fixed   point."     E.    Binetti   &   L.   Rota.     August    14ih. 

11.659.  "  Electric    heating    devices."      R.    K.    Hearn,     August   l4th. 

11.660.  "  Elect rom.Tgnetic  friction  clutches."  \V.  Lanudon-D.wils  &  A. 
SoAMES.  August  14th. 

11,669.  "  Device  for  indicating  electrical  leakage  in  insulation  of  sparking 
plugs."     A.    E.   Lamkin.     August  14th. 

11,677.  "  Starting  apparatus  for  electric  motors."  G.  Layton.  August 
14th. 

11,765.  "  Selective  signalling  systems  and  selectively  operable  devict^s 
(ht'refor."  Western  Electric  Co.  (Western  Electric  Co.,  U.S.A.).  .Auijust 
16th. 

11,777.  *'  Producing  electricity  and  mechanical  power  bv  permanent  mag- 
nets."     D.    SUCHOSTAWER.      August    16th, 

11,785.     "  Variable   electric  resistances."     W.    E.   Baker.     August  16th. 

11.791.  "  Sparking  plugs  for  ignition  in  internal-combustion  engines."  K. 
E.    L.   Guinness.     August  16th. 

11,806.     "  Electricity    generating    plant."      O.    Stott.      August    16th. 

11,820.  "  Electric  annunciators."  Automatic  Telephone  Manufacturing 
Co.   &  S.   R.    Smith,     .'\ugust    17th. 

11,830.  "  Trolley  heads  of  electric  tramways."  W.  H.  Cotter  &  R.  H. 
Hollingsbee.     August   17th. 

11,860.     '*  Ignition    magnetos."     A.    R.  J.   Foster.     August    17th. 

11,862.     •'  Electric    furnaces."      W.    B.    Lake.     August    18lh. 

11,864.     "  Telephone    receivers,    &c."      A.    Marr.     August   18th. 

11,867.     "  Heating    conductors    of     thermic     telephones."  N.^amlooze     Ven-  ' 

NOOTSCHAP    DE    Nederlandsche   Thermo-Telephoon.      August    18th.      (Holland, 
September  15th,  1916.) 

11.883.  "Art  of  stereotyping,  electrotyping,  &c."  J.  Thomlinson.  August 
18th. 

11,878.     '*  Telegraph   systems."     Automatic  Telephone    Manifacturing    Co.,  ^ 
Ltd.,    &.   H.    H.   Harrison.     August    18th. 


PUBLISHED   specifications. 


The   numbers   in   parentheses  are  those  under   whicli  tlie   specification    will  be 
printed    and    abridged,    and    all    subsequent   proceedings    will    be    taken. 

5,917.    WiKE-DKAWiNG  MACHINES.     H.  A."  Marvin.     May  4th,  '1915.     (100,398.) 
10,402.     Electric   Ignition  Arrangements  for  1ntekn.u.-combustion   Engines. 
H.   R.    Wright.     July    24th,   1916.      (108,183.) 

10.573.      ROTATABLE     CoNTACT-BREAKERS      FOR      MAGNETOS     AND     OTHER     I'UKrOSES. 

E.  J.    Pilblad.      July   26th,   1916.      (108,194.) 

10,020.     Slide-rl'les  for  use  in  Wireless  Telegraphy  Civlculations.     A.   J.     ^ 
Martin.     July   27th,   1916.      (108,197.) 

10,721.     Magnetos  and  like  Electric  Machines.     W.  O.   Krnnington.     julv    . 
28th,  1916.     (108,203.)  '     • 

11,100.     Electrical  Sign.\lling  .Apparatus  for  use  in   Mines  and  for  othek 
purposes.      H.   R.    Waddington  it   I.    H.    Parsons.     August   7th,    19J(i.  (108,213) 

11,982.     Spark   Plugs.     J.    J.    Piatt.      August. 23rd,    1916.      (108,220.) 

12,704.    Appar.\tus  for    Producing   Unidirectional   Electric  Currents  or  a 
Potential    Sufficiently    High    to    Operate    X-ray   Tubes.     F.    Riebcr.     Sep-  M 
tcmber  7th,  1916.     (108,226.) 

13,269.     Art   of   Electric.U-   Sign.U-LING.     G.    O.  Squier,    L.   W.    .Austin  &■   L. 
Cohen.     September   19th,    1916.     (108,230.) 

13,285.    Searchlight  in  Combination  with  a  Gun  for  use  Ar.AiNST  .\ikckai  i 
A.    J.    Reynolds.      Septcmbur    19lh,    1916.      (108,232.) 

13,390,     Electric    Pocket    Lamps,   Electric  Torches    and  the    like.     E.    A. 
Bellow.     September  21st,   1916.     (108,234.) 

13,803.     Electric   Motor   Control.     British   Thomson-Houston  Co.    (Gener.il 
Electric  Co.,    U.S.A.).     September  28th,    1916.      (108,237.) 

14,643.     Electric    Incandescent     Lamps    filled    with    .Argon.        .MlgemLi 
Elektricitats   Ges.      November    11th,    1915.      (102,141.) 

14,991.     .Apparatus    for    Bending    and    Shaping    Wire.        British    Thomson 
Houston    Co.    (General    Electric    Co.,    U.S.A.).      October    2Ist,    1916.      .<  108,2 Hi  - 

15,561.     Electric   Arc    Lamps.     A.    II.  Railing  &  \.    E.  .Angold.     Novcnih.  r 
1st,    1916.      (Addition    to   16,694/15.)      (108,252.) 

16,512.     Ignition    Dynamos.      C.    T.    Mason.       June    19th,    1915.      (Divi'' 
.-ipplicalion    on  8,584/16.)      (102,265.) 

17.987.    Ignition   Dynamos.     C.  T.   Mason.    January  7th.  1916.     (103,291.1 


isi.'r. 

1,578.  Method  of  Electrical  Edge-welding.  T.  E.  Murray.  March  2iid, 
1916.     (104,504.) 

1,678.  Portable  Electric  Hand  Lamps  and  the  like.  N.  McLean.  Febru- 
ary 2nd,  1917.     (108,270.) 

2,869.  Regenerative  Braking  Systems  for  Electricallv-drivkn  Vehicles. 
W.  V.  Turner  &  T.  H.  Thomas.  September  6th,  1916.  (Addition  to 
103,959.)     (108,276.) 

4,370.  Electric  Icnihon  Devices.  W.  O.  Kennington.  April  I9th,  I91'>. 
(105,908.) 

4.644.  Magnetos.  W.  L.  Gullettc  and  C.  A.  Vandervell  &  Co.  Manh 
30th,    1917.     (108,281.) 

5,825.  Centrifugally-actuated  Short-circuiting  Devices  for  Dynamo-klkc-  . 
TRIC  Machines.  British  Westinghousc  Electric  &  Manufacturing  Co.  May  I 
3rd,    1916.      (106,484.) 

5,929.     OzoNlSERS.      W.   S.    Grall-Bakcr.      April    26th.    1917.      (108.293.) 


Tramway  Workers :  Wage  Awards.— Tlie  August  is.siie 

oi  ihv  Jiiiiniul  of  the  Tiaiiiways  and  Li<rht  Rnilwa.vs  As«)ciati"M 
contains  imrticiilars  of  a  number  of  awards  recently  maile  by  tli- 
Committee  on  Production  afTectin^r  different  claiises  of  trainw:iy 
workers. 
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The  second  annual  report  of  the  Committee  of  the 
Privy  Council  for  Scientific  and  Industrial  Research 
(the  first  part  of  which  is  abstracted  elsewhere  in 
this  issue)  is  characterised  by  a  practical  spirit 
which  augurs  well  for  the  success  of  its  important 
undertakings.  The  Committee  has  a  very  difficult 
task  to  accomplish,  and  is  cultivating  ground  which 
has  hitherto  remained  almost  unbroken ;  in  order 
to  reap  a  satisfactory  harvest  within  a  reasonable 
period  many  weeds  will  have  to  be  uprooted — the 
jealousies  of  rival  firms,  the  bonds  of  traditional 
secretiveness,  the  inertia  of  old-established  firms, 
the  inefficiency  or  total  absence  of  organisatiftn  in 
certain  trades,  and  other  adverse  influences;  but 
by  avoiding  the  attempt  to  establish  rigid  lines  of 
procedure,  and  by  showing  a  disposition  to  treat 
every  question  that  arises,  on  its  own  merits,  the 
Committee  has  retained  an  elasticity  of  administra- 
tion which  immensely  facilitates  the  progress  of  its 
work,  and  affords  good  grounds  for  confidence  in 
tlie  ultimate  success  of  its  endeavours.  Quite  typi- 
cal of  this  elasticity  is  the  decision  of  the  Govern- 
ment to  allocate  a  sum  of  one  million  sterling  for 
expenditure  spread  over  a  period  of  five  years,  in- 
stead of  an  annual  subsidy  which  must  not  be  ex- 
ceeded, while  any  balance  that  remained,  being  re- 
absorbed into  the  State  funds,  would  not  have  been 
available  to  augment  the  allowance  in  the  following 
year.  Thus  the  hands  of  the  new  Department  are 
set  free  to  cope  with  any  conditions  that  may  arise, 
and  to  provide  for  initial  outlay  on  a  generous 
scale,  such  as  is  likely  to  be  found  essential  to  the 
rapid  promotion  of  important  researches.  One 
million  pounds  would  not  suffice  to  build  a  single 
battleship;  but  in  the  light  of  past  experience,  of 
the  rich  returns  already  derived  from  the  meagre 
allowances  doled  out  to  the  National  Physical 
Laboratoi->-  in  pre-war  times,  and  of  magnificent  re- 
sults accruing  from  the  outlay  on  researches  in  con- 
nection with  optical  glass,  dye-stuffs,  and  other  war- 
time necessities,  there  is  no  room  for  doubt  that 
the  expenditure  of  this  modest  capital  will  not  only 
provide  its  own  justification,  but  will  quickly  lead 
to  tlie  devotion  of  vastly  greater  sums  to  this  most 
profitable  service. 

Another  welcome  trait  which  marks  the  Commit- 
tee's proceedings  is  the  readiness  which  it  mani- 
fests to  take  its  own  medicine,  and  to  co-operate 
cordially  with  any  and  every  Government  Depart- 
ment or  public  body  whose  aims  are  in  harmony 
with  its  own.  or  whose  specialised  knowledge  can 
be  utilised  to  the  national  advantage.  It  is,  to  our 
mind,  of  the  utmost  importance  that  the  wealth  of 
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knowledge  and  experience  which  is  represented  by 
our  great  scientific  and  technical  societies  should 
be  drawn  upon  most  freely,  and  that  their  advice 
should  be  sought  and  duly  weighed  before  any 
important  action  is  taken  by  the  Government  in 
industrial  affairs.  This  course  has  not  been  fol- 
lowed in  the  past;  the  officials  whose  influence  in 
Government  Departments  is  paramount  have 
usually,  whether  intentionally  or  in  blank  ignor- 
ance, refrained  from  consulting  such  bodies,  with 
the  natural  result  that  their  decisions  have  often 
done  more  hami  than  good  to  the  industries  they 
professed  to  help.  Our  Government  is,  in  fact,  far 
more  bureaucratic  and  reactionary  than  the  public 
gfenerally  are  aware,  and  this  is  largely,  if  not 
entirely,  owing  to  the  narrow  classical  curriculum 
of  the  public  schools,  in  which  history,  geography, 
and  science  are  practically  ignored. 

While  the  exceedingly  valuable  results  already 
obtained  in  various  applications  derive  their  origin 
mainly  from  independent  researches  that  were  set 
on  foot  by  the  Government,  with  the  assistance  of 
the  Board  of  Scientific  Societies,  soon  after  the  out- 
break, of  war,  and  by  our  scientific  and  industrial 
associations,  long  before  the  Committee  was  ap- 
pointed to  organise  research,  they  are  of  the  same 
order  as  those  which  may  be  expected  to  accrue 
from  the  efforts  of  the  Department,  which,  more- 
over, has  taken  steps  to  ensure  their  continuance, 
and  to  extend  their  scope.  The  Conmiittee  does 
not  pretend  that  the  nation  "  will  reap  the  fruits  of 
these  preparatory  labours  "  until  after  the  return 
of  peace.  Nevertheless,  good  results  are  beginning 
to  flow  in  from  the  new  work  put  in  hand  by  the 
Committee,  which  is  methodically  laying  a  sure  and 
solid  foundation  for  the  development  of  industrial 
research.  Unfortunately,  owing  to  the  exigencies 
of  the  time,  the  Conmiittee  has  found  it  impossible 
to  devote  attention  to  the  subject  of  research  in 
pure  science,  but  it  recognises  that  this  is  the  seed 
with  which  the  industrial  field  is  sown,  and  that  to 
neglect  it  would  be  a  fatuous  error.  We  must  see 
to  it  that  the  Committee  shall  not  fail  to  discharge 
its  duty  to  pure  science  at  the  earliest  possible 
moment — otherwise  its  labours  will  prove   futile. 

Lastly,  we  commend  the  attitude  of  the  Depart- 
ment towards  the  rights  of  the  inventor,  whom  it 
appears  determined  to  encourage  and  support.  In- 
vention has  too  often  been  the  mother  of  necessity, 
and  the  poor  inventor  in  particular  ought  to  be  pro- 
tected and  assisted. 


In  our  last  issue,   in   referring  to 
Our  the    decision    to    appoint   additional 

Commercial      Trade     Commissioners,     we     men- 
InteUigence       tioned    that  the   Cabinet   had   given 
Service.  its   approval  to   the   scheme    for  re- 

organising the  Commercial  Intelli- 
gence Service  of  the  country  by  bringing  the  opera- 
tions of  the  Foreign  Office  and  of  the  Board  of 
Trade  in  this  connection  under  unified  control.  The 
full  details  of  this  scheme  are  now  published  in  the 
form  of  a  Memorandum,  which  was  reprinted  in 
the  Times  on  August  31st.  As  would  be  expected, 
difficulties  were  encountered  when  those  respon- 
sible for  dealing  with  the  matter  tried  to  define  and 
adjust  the  limits  of  responsibility  of  the  Foreign 
Office  and  the  Board  of  Trade  with  respect  to  the 
collection  and  distribution  of  commercial  intelli- 
gence obtained  through  the  medium  of  the  Commer- 
cial Attaches  and  Consuls  in  foreign  countries.  A 
Committee  which,  in  addition  to  eminent  men  from 
the  two  Departments,  included  Lord  Faringdon, 
Mr.  Dudley  Docker  (Federation  of  British  Indus- 
tries), and  Mr.  Pennefather,  M.P.,  representing  the 


Chambers  of  Commerce,  sat  to  try  to  solve  the 
difficulties,  but  these  gentlemen  were  not  able  to 
arrive  at  a  unanimous  agreement.  They  agreed 
that  the  control  of  the  Commercial  Attaches  should 
be  left  to  the  Foreign  Office,  acting  in  consultation 
with  the  Board  of  Trade  as  regards  instructions 
and  appointments,  and  that  both  this  service  and 
the  Consular  Service  should  be  enlarged  and  im- 
proved. Another  Committee  has  been  appointed  to 
carry  these  recommendations  into  effect  with  the 
least  possible  delay.  Where  the  Committee  could 
not  agree  was  on  the  question  of  whether  the  work 
of  collating  and  distributing  commercial  intelligence 
from  foreign  countries  among  the  commercial  com- 
munity in  this  country  should  continue  to  be  per- 
formed by  the  Department  of  Commercial  Intelli- 
gence of  the  Board  of  Trade  or  should  be  dealt 
with  by  a  Department  to  be  created  at  the  Foreign 
Office.  The  majority  of  the  Conunittee  favoured 
the  work  being  done  by  the  Foreign  Office.  The 
two  Departments,  therefore,  considered  the  matter 
further,  and  arrived  at  a  scheme,  which  hais  been 
approved  by  the  War  Cabinet,  and  is  set  forth  in 
detail  in  the  Memorandum  from  which  we  quote 
below :  — 

An  enlarged  Commercial  Intelligence  Department  will  be 
created  on  a  scale  adequate  to  meet  the  reasonable  require- 
ments of  British  trade  after  the  war.  Parliamentary  control 
over  the  Department  will  be  exercised  through  a  new  Parlia- 
mentary Secretary,  who  will  occupy  the  iwsition  both  of 
Additional  Parliamentary  Secretary  at  the  Board  of  Trade, 
and  also  Additional  Parliamentary  Under-Secretary  for 
Foreign  Affairs.  This  Parliamentary  Secretary  will  Hfe  respon- 
sible to  the  President  of  the  Board  of  Trade  for  all  matters 
within  the  competence  of  that  Department,  and  responsible 
to  the  Secretary  of  State  for  Foreign  Affairs  for  all  matters 
concerning  the  Foreign  Office.  By  matters  concerning  the 
Foreign  Office  is  meant  all  questions  concerning  the  direc- 
tion and  organisation  of  the  Commercial  Attache  and  Con- 
sular Services  and  the  commercial  work  of  officers  of  these 
services,  and  of  the  Diplomatic  Service,  so  far  as  these 
matters  are  not  dealt  with  by  the  Consular  or  other  Depart- 
ments of  the  Foreign  Office,  and  also  matters  concerning  the 
personnel  of  the  F'oreign  Office  and  of  the  above  services 
who  may  be  temporarily  attached  to  the  Department,  and 
any  matters  arising  out  of  the  work  of  the  Department  in- 
volving questions  of  foreign  policy.  All  instructions  issued 
to  Commercial  Attaches  or  other  Diplomatic  or  Consular 
Officers  will  be  i.ssued  in  the  name  of  the  Secretary  of  State 
for  Foreign  Affairs.  On  all  other  matters  the  responsibility 
will  lie  with  the  Board  of  Trade.  The  Commercial  Intelli- 
gence Department  will  eventually  comprise  the  existing  De- 
partment of  Commercial  Intelligence  of  the  Board  of  Trade 
and  the  Foreign  Trade  Department  of  the  Foreign  Office,  and 
will  take  over  such  of  the  staff  and  records  of  the  War  Trade 
Intelligence  and  Statistical  Departments  as  may  be  available 
and  required. 

The  official  head  of  the  Department  will  be  an  officer 
appointed  jointly  by  the  President  of  the  Board  of  Trade 
and  the  Secretary  of  State  for  Foreign  Affairs,  working  under 
the  new  Parliamentary  Secretary.  The  appointment  and 
control  of  the  Trade  Commissioners  within  the  Empire  will, 
as  at  present,  rest  with  the  Board  of  Trade,  and  the  apiwint- 
ment  and  control  of  the  Commercial  Attaches  and  Consular 
Service  with  the  Foreign  Office,  but  the  work  of  the  new 
Department  will  comprise  all  matters  dealing  with  commer- 
cial intelligence,  and,  so  far  as  is  nece.ssary  for  that  purpose, 
it  will  give  directions  to  the  oversea  services  and  make  the 
necessary  arrangements  for  keeping  them  in  close  touch  with 
the  commercial  classes  in  this  country. 

There  will  be  a  constant  interchange  of  .staff  between  the 
Department  and  both  the  Foreign  Office  and  the  Board  of 
Trade,  so  that  members  of  those  Departments  may  be 
thoroughly  acquainted  with  the  work.  The  Department  will 
be  assi.stcd  by  an  Advisory  Committee  of  business  men. 

Duality  of  control  is  one  of  the  great  errors  that 
has  been  developed  in  connection  with  such  matters 
in  the  past,  and  the  foregoing  represents  a  serious 
effort  to  devise  means  for  getting  rid  of  it.  The 
end  sought  by  those  who  liave  devoted  so  much 
anxious  thought  to  the  scheme  is  to  secure  that 
the  direction  of  the  commercial  work  of  the  foreign 
services  and  the  distribution  of  commercial  intelli- 
gence collected  by  them  shall  be  under  a  single 
Department,  which  shall  also  direct  the  activities  of 
the  enlarged  Trade  Commissioner  service.  It  is 
anticipated  that  by  so  doing  there  will  be  assured 
a  uniformity  of  policy  for  our  entire  overseas  trade. 
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THE    MODERNISATION    OF    STUART    STREET 
GENERATING     STATION,     MANCHESTER. 


TnK  history  of  the  Stuart  Street  generating  station 

will  be  found  to  .synchronise  very  closely  with  the 
industrial  electrical  development  of  Manchester. 

As  in  the  case  of  other  industrial  centres,  the  local 
problem  during  recent  years  has  been  to  keep  pace 
with  the  increasing  requirements  of  power  users, 
with  this  difference,  that  the  Manchester  problem 
has  all  along  been  on  a  magnified  scale,  which.  need- 
Jess  to  add,  has  become, increasingly  difticult  during 
the  last  three  years. 

In  1913  the  electricity  undertaking  exceeded  the 
100  million  mark  in  output  sold,  and  during  the 
year  ended  March  last,  over  172  millions  of  Board 
of  Trade  units  were  disposed  of,  a  total  which  might 
easily  have  been  200  millions  had  all  anticipations 
been  realised. 

The  Stuart  Street  generating  station,  which  dates 
back  some  17  years,  marked  the  decision  to  gene- 
rate three-phase  e.h.t.  energy  in  place  of  the  l.t. 
direct-current  which  had  previously  sufficed  for  local 
requirements ;  this  latter  supply  was  given  from  the 
■original  Dickinson  Street  station,  supplemented  in 
1901  by  the  adjacent  Bloom  Street  Station. 

The  Stuart  Street  station  was  constructed  in  two 
parts,  the  earlier  portion  to  the  design  of  Sir  (then 
Dr.)  Alexander  Kennedy,  while  the  second  portion 
was  originated  by  Mr.  G.  F.  Metzger,  city  elec- 
trical engineer  at  that  time,  and  reciprocating  plant 
in  comparatively  large  units  was  installed  by  both 
these  engineers.*  With  the  advent  of  Mr.  S.  L. 
Pearce.  the  present  city  electrical  engineer  and 
manager,  the  installation  of  reciprocating  plant  was 
discontinued,  he  having  decided  for  various  reasons 
to  install  turbine  plant  in  future.  We  nmst  refer 
our  readers  to  the  various  articles  which  have  ap- 
peared in  our  pages  for  details  of  the  extensions 
which  have  been  carried  out  from  time  to  time;  it 
will  be  sufficient  to  say  that  under  Mr.  Pearce's 
direction  the  reciprocating"  plant  was  stipplemented 
by  three  turbo-alternators  of  6,000,  6.000,  and  7,500! 
K\v.  capacity  respectively,  followed  bv  a  15.000-Kw. 
machine.  §  which  was  the  first  really  large  turbine 
set  to  be  installed  in  this  country.  In  addition  to 
tliese  high-pressure  turbines,  a  4.5oo-K\v.  exhaust 
steam  turbine]!  and  jet  condensing  plant  was  in- 
stalled to  operate  on  the  exhausts  from  three  of 
the  six  2,500-H.p.  Corliss  engine  sets  which  com- 
prised the  generating  equipment  of  the  first  portion 
of  Stuart  Street  station. 

Contemporarily .  with  these  extensions,  addi- 
tions were  made  to  the  boiler  and  cooling  tOwer 
installations,  and  prior  to  the  outbreak  of  war  it  was 
agreed,  in  view  of  the  limited  condensing  facilities 
and  necessity  of  making  adequate  provision  for  coal 
storage,  that  some  60.000  k\v.  of  installed  plant 
capacity  represented  the  economic  limit  of  the 
Stuart  Street  site. 

In  view  of  this  the  Manchester  authorities,  on  the 
advice  of  Mr.  Pearce,  decided  to  launch  out  a  bold 
scheme  for  meeting  the  rapidly  increasing  electrical 
necessities  of  the  area,  and  as  a  result,  what  would 
have  been  the  first  super-station  in  the  Kingdom 
was  planned,  with  a  projected  capacity  of  160,000 
Kw.t  A  site  was  selected  at  Barton,  about  five 
miles  from  the  centre  of  the  city,  all  sanctions 
were  obtained,  and  all  preparations  made  for 
the  actual  construction  of  this  station,  but 
in    view    of    the    now    well    known    difficulties    as 
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regards  industrial  developments  which  arose  as 
a  result  of  the  concentration  of  the  country's  re- 
sources on  the  war,  it  was  found  necessary  to  post- 
pone the  carrying  out  of  this  project,  and  to  con- 
centrate attention  on  the  Stuart  Street  station, 
which  policy  offered  the  only  means  of  meet- 
ing the  urgent  demands  for  power  arising  from 
the  war.  This  policy  involved  the  supersession  of 
the  then  existing  reciprocating  plant  by  turbine 
plant,  and  when  the  scheme  of  leconstruction  now 
being  carried  out  is  completed,  only  one  6,ooo-h.p. 
reciprocating  engine  set  will  remain  in  the  station. 

Since  the  outbreak  of  war,  two  6.ooo-K\v.  turbo- 
alternators,  one  of  Westinghouse-Siemens  and  the 
other  of  Westinghouse  construction,  each  running 
at  3,000  R.P.M.,  and  operating  in  conjunction  with 
Mirrlees-Watson  jet  condensers,  have  been  installed 
in  the  place  of  two  of  the  original  2,500-11. r.  cross- 
compound  vertical  Corliss  engine  sets. 

The  4,500-K\v.  Howden-Siemens  exhaust  steam 
turbine,  which  operated  in  conjunction  with  three 
other  of  the  above  engine  units,  has  been  recon- 
structed on  high-pressure  lines  to  tise  live  steam, 
and  this  incidentally  freed  one  half  of  the  existing 
condensing  plant  for  use  with  the  additional  tur- 
bines. 

A  second  i5.ooo-k\v.  Richardson-Westgarth  tur- 
bine coupled  to  a  Westinghouse  alternator,  running 
at  1.500  R.P.M.,  is  now  being  installed  in  place  of 
one  of  the  6,ooo-h.p.  (4,ooo-k\v.)  Wallsend-Electrical 
Co.  sets;  this  is  fitted  with  Richardson-Westgarth 
surface  condensing  plant. 

There  is  also  on  order  for  delivery  in  the  autumn 
of  1918  a  2O,000-KW.  turbo-alternator  set,  by  the 
last-mentioned  firm:  it  may  be  mentioned  that  both 
tliese  large  turbine  sets  are  very  conservativelv 
rated,  and  would  under  Engineering  Standards  con- 
ditions be  regarded  as  of  20,000  and  25.000  k\v. 
maximum  continuous  rating  respectively. 

As  previously  mentioned,  one  of  the  difficulties 
of  the  Stuart  Street  site  has  always  been  water 
shortage;  some  of  the  condensing  plant  is,  of 
course,  jet  condensing,  the  Manchester  and  Ashton- 
under-Lyne  Canal  furnishing  the  necessary  water, 
but  for  the  surface  condensing  plant,  cooling  towers 
and  tank  storage  have  been  provided,  and  this 
latter  installation  will  be  greatly  extended  when  the 
large  contracts  which  have  been  entered  into  with 
the  Klein  and  Davenport  Companies  for  new 
natural  and  fan  draught  towers  are  completed. 

The  disproportionate  increase  in  generating  capa- 
city as  compared  w'ith  floor  area,  due  to  the  large 
increase  in  turbine  plant,  naturally  involved  certain 
reconstruction  in  the  steam  raising  installation  to 
meet  the  increased  demand  for  steam. 

Prior  to  the  war,  the  boiler  plant  comprised  46 
boilers — ^of  the  Babcock  &  Wilcox  land  and  marine 
types — installed  in  two  boiler  houses;  a  third  boiler- 
house  has  now  been  added,  in  which  two  Babcock 
and  Wilcox  marine  type  boilers,  each  of  60,000  lb. 
per  hour  evaporative  capacity,  have  been  installed. 
These  boilers  are  self-contained  units,  one  having 
straight  induced  draught  and  the  other  the  Prat 
ejector  draught  plant,  while  both  have  chain-?rate 
stokers:  they  were  originally  intended  for  the  pro- 
jected Barton  station. 

The  first  boiler  house,  constructed  under  the  Ken- 
nedy scheme,  is  being  modernised,  and  its  equip- 
ment of  24,  i2,ooo-lb.-per-hour  Babcock  &  Wilcox 
boilers  is  to  be  swept  away;  two  new  60,000  Ib.-per- 
hour  boiler  units,  similar  to  those  in  the  third  boiler 
house,  will  shortly  be  in  use  in  this  boiler  house, 
and  orders  have  been  placed  for  four  100,000  Ib- 
per-hour  Babcock  &  Wilcox  marine  type  boilers  as 
a  further  installation. 

These  are  probably  the  largest  capacity  boilers 
so  far  contemplated  in  this  countrv,  and  are  to  be 
single-ended  and  fitted  with  both  forced  and  induced 
draught.     Each  will  have  416  sq.   ft.  of  grate  area. 
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14.000  <.q.  ft.  of  licatiiTtr  Y'l'^'i'^^-  7.50"  ^H-  ft-  "f 
economiser  surface,  .and  5,145  sq.  ft.  of  .superheater 
surface,  and  be  constructed  as  a  self-contained  unit. 
Large  boiler  units  are  essential  to  secure  the  utmost 
development  of  the  Stuart  Street  site,  hence  the 
drastic  action  in  connection  with  the  older  plant. 

To  supply  the  increased  coal  requirements  of  the 
station,  a  third  line  of  conveyors  is  beins.;  added  in 
the  tirst  and  .second  boiler  houses,  and  in  connection 
with  these  and  other  industrial  developments  in  the 
neishbourhood,  the  coal  railway  facilities  will  be 
doubled,  and  in  the  result  the  cost  of  delivering-  fuel 
will  be  greatly  reduced. 

The  large  increase  in  plant  capacity  at  Stuart 
.Street  has  necessitated  the  remodelling  of  the 
K.ii.T.  switchgear.  and  large-capacity  switches  are 
being  installed  throughout,  the  bus-bars  are  being 
sectionalised  with  reactances,  and  a  reactor  house 
is  being  constructed  to  contain  the  latter. 

In  addition  to  this  work,  a  turbine  set  is  being 
installed  in  the  Bloom  Street  station,  to  allow  of 
which  one  of  the  four  i,8oo-kw.  Musgrave-West- 
inghouse  direct-current  \ertical  Coiliss  engine  set? 
has  been  removed. 

The  new  plant  is  being  supplied  by  the  British 
W'estiiighouse  Co.,  and  will  have  a  rating  of  10,000 
K\\.,  s]ieed  of  1,500  R.P.M.,  and  supply  three-phase 
current  into  the  e.h.t.  system;  its  use  will  also  en- 
able the  three  remaining  reciprocating  sets  to  be 
shut  down.  It  will  further  supply  the  local  direct- 
current  requirqnents  for  lighting"  and  traction, 
through  the  con\erting  plant,  some  7,000  kw.  of 
which  is  installed,  in  the  adjoining  Dickinson  .Street 
1  station,  and  be  supplemented  when  necessary  by 
the  remaining  direct-current  generating"  plant  in 
these  stations. 

As  many  of  our  readers  are  aware,  the  electrical 
developnient  of  the  Manchester  area  has  made  rapid 
strides  during  the  last  10  years,  during  which  period 
its  output  has  increased  fourfold.  Even  with  .Stuart 
Street  station  ^n"iodelled,  and  containing  between 
90,000  KW.  and  100, ooo  k\\".  of  generating"  ])lant,  and 
the  additional  plant  at  Bloom  .Street,  the  prolilem  of 
meeting"  future  requirements,  by  the  construction  of 
the  Barton  station,  must  still  remain. 

This  problem  has,  however,  been  raised  to  a  new 
plane  since  the  wider  aspects  of  electrical  supply 
became  emphasised,  and  we  venture  to  prophesv 
that  the  role  of  the  Barton  power  station,  when  it 
materiali.ses,  will  be  of  a  different  character  than 
was  anticipated  when  the  original  proposal  took 
shape.  One  need  only  point  to  the  proposed  estab- 
lishment for  manufacturing  nitric  acid  from  the 
air,  which  may  ultimately  require  some  15.000  KVi'., 
the  carbide  factory  which  is  being  built  and  will 
take  some  lo.ooo  kw.,  and  to  the  growing"  list  of 
factories,  including  electric  furnace  and  electric 
rolling  mill  equipments,  to  indicate  tliat  the  future 
large  scale  requirements  of  this  area  are  by  no  means 
visionary. 

In  conclusion,  our  thanks  are  due  to  Mr.  -S.  L. 
Pearce,  the  chief  engineer  and  manager  of  the  Man- 
chester electricity  undertaking,  for  enabling"  us  to 
briefly  indicate  the  trpud  of  events  in  the  depart- 
ment under  his  control. 


ELECTRIC     VEHICLE     NOTES. 


^■    Platinum, — A    Renter's    correspondent    at    New    York 

states  that  the  discovery  of  platinum  in  Alaska  has  aroused  Govern- 
ment ag-encies  to  the  greatest  activity  in  the  hope  of  finding 
sufficient  quantities  of  this  metal  to  meet  the  war  needs  of  the 
Allies.  Four  Government  experts  have  been  assigned  to  study  the 
Alaskan  situation  and  report  if  the  discoveries  may  replenish  the 
platinum  supply  cut  off  recently  by  the  virtual  cessation  of 
activities  in  the  Ural  Mountain  mines,  the  source  of  the  world's 
.sreatest  supply.  So  acute  is  the  world  shortafre  of  platinum  that 
the  metal  has  advanced  from  $45  to  SlO.i  an  ounce  since  the 
beginning  of  the  war. 


The  industrial  possibilities  of  the  electric  truck  and  tractor 
in  this  country  offer  an  exceedingly  wide  field  for  specula- 
tion ;  so  far  we  have  touched  the  fringe  of  the  development 
in  .sight,  and  the  as-yet  unconsidered  possibilities  of  this 
form  of  transport  represent  probably  nn  einially  Jarge  field 
of  usefulness. 

Apart  altogether  from  priviitc  and  municipal  users  of  the 
industrial  electric,  probably  the  most  hopeful  sign  of  future 
progress  is  in  the  extensive  purchases  of  these  vehicles  by 
great  railway  companies,  whose  interest  in  a  new  jM-oposition 
is  anything  but  experimental  in  character.  If  the  railway 
companies  prove  to  their  own  satisfaction  that  the  move- 
ment of  freight  from  their  yards  and  warehouses  can  be 
more  economically  dealt  with  liy  elei'trie  than  other  types 
of  vehicle,  the  time  will  not  be  far  distant  when  our  dock 
and  harbour  authorities,  and  the  carrying  coinpanies  con- 
nected with  them,  will  liegin  to  hold  similar  views. 

Railway  and  dock  premises  in  large  cities  are  always 
costly  matters,  and  a  portion  of  this  cost  can,  of  ('ourse,  be 
debited  to  the  horse  when  making  comparisons,  inasnnich 
as  goods  yards,  loading  docks,  and  the  sheds,  which  often 
coxev  the  latter,  have  to  he  made  proportionately  larger  to 
allow  for  the  increased  standing  and  manoeuvring  space 
required  by  the  horse-drawn  vehicles  as  compared  with  that 
needed  by  electric  vehicles. 

The  handiness  and  adaptability  of  the  "  electric,"  and 
the  ease  with  which  it  can  be  manoeuvred,  are  of  supreme 
importance  where  rapid  handling  of  deliveries  is  essential, 
added  to  which  is  its  freedom  from  fire  risk,  which  often 
makes  it  the  only  type  of  motor  vehicle  which  can  be 
admitted  into  warehouses  where  combustibles  are  stored. 
The  horse  vehicle  is  a  luxury  in  the  case  of  a  large  transport 
organisation,  and  one  for  which  not  only  does  it  pay.  hut 
the  surrounding  community  also,  through  congestion  of 
traffic  in  the  streets,  loss  of  time,  &c. 

A  typical  example  of  what  may  come  in  this  country  is 
shown  by  the  practice  of  the  Brush  Terminal  Co.,  of  New 
York,  whose  premises  cover  some  2<K>  acres  along  a  mile  of 
water  front,  and  include  eight  piei's  to  acconunodate  ocean 
.shipping,  a  railway  yard  with  -J:',  miles  of  track  and  12:'. 
warehouses.  In  addition,  a  large  cold  storage  installation 
is  provided,  and  an  unusual  departure  is  the  provision  of  1 1; 
industrial  buildings,  in  which  space  is  available  for  manu- 
facturing, at  attractive  rentals. 

The  feature  of  the  terminal  is  the  use  of  electrically- 
operated  appliances  throughout ;  the  railway  cars  are  shunted 
by  electric  locomotives,  of  which  there  are  three  40-ton  and 
one  fiO-ton  trolley-type  G.E.C.  machines.  "What  transporta- 
tion is  required  between  piers  and  railways  and  warehouses 
is  handled  by  electric  tractors,  battery  trucks,  battery  cranes, 
motor-driven  hoists,  elevators  and  motor-driven  piling 
.  machines,  while  delivery  and  collection  of  freight  outside 
the  terminal  are  handled  by  electric  trucks. 

Shipments  received  by  water  may  go  direct  to  freight 
cars,  or  to  lighters,  or  to  trucks  delivering  in  the  city,  or  to 
warehouses  or  factories  ;  similar  possibilities  are  open  to 
goods  received  by  rail. 

To  supplement  the  ships'  winches,  portable  electric  hoists 
are  provided  on  the  piers  ;  goods  are  unloaded  into  trucks, 
four  or  five  of  which  are  drawn  by  battery  tractor  to  the 
warehouse,  and  as  1-'  trucks  are  provided  to  each  tractor, 
sufficient  are  available  for  continuous  loading  and  unloading 
at  each  end  of  the  route,  while  the  tractor  can  be  kept 
always  on  the  move.  Where  pac-kages  weigh  1,000  lb.  or 
more,  crane  tractors  are  emjiloyed,  which  not  only  haul, 
but  load  and  imload  when  required.  Sixty  portable  electric 
hoists  are  employed  for  lifting  freight  into  warehouses, 
Ac,  where  also  the  electric  jnling  machines  are  used  for 
stowing. 

With  the  older  method  of  handling  mixed  freight,  some- 
thing like  50  per  cent,  of  the  operating  cost  -was  eaten  up 
by  ineflBciencies,  delays,  wastes,  excessive  labour  costs,  &c.  : 
this  is  eliminated  by  the  electro-mechanical  methqds  now 
in  use. 

For  city  deliveries  the  electric  vehicles  are  loaded  at 
night,  for  delivery  early  in  the  morning  ;  the  batteries  are 
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hoostiiifj  charge  during  the 


(■h;iri,'fil  ill  night,  iiiul  receive 
(l;iy. 

The  Ktectricitl  ]Vorld  says  that  the  data  thus  far  available  shows 
that  the  tractors  have  performed  their  duties  with  a  current  con- 
sumption of  3'31  ampere-hours  per  ton-mile.  The  average  weight 
transported  has  been  123  tons,  and  the  length  of  haul  between 
10(1  ft.  and  6,000  ft.,  or  an  averag'e  of  0"4  mile.  Four-wheel  plat- 
form trucks.  14  ft.  long-  by  4'5  ft.  wide,  and  equipped  with  roller 
bearings,  are  employed  in  this  service.  Among  the  various  forms 
in  which  the  miscellaneous  warehouse  commodities  are  handled 
in  the  raw  state  are  bales,  bagrs,  cases,  barrels,  mats,  &c.  Of  the 
1 .32.1.000  tons  of  freight  handled  at  the  Bush  terminal  per  year,  about 
324.O0O  tons  is  moved  by  tractors  between  the  piers  and  ware- 
houses. The  remainder  is  transported  in  trucks  or  trains  handled 
by  electric  locomotives. 

Several  typical  examples  will  serve  to  show  the  relative  advan- 
tatre  of  hanclling  material  by  electric  tractors  instead  of  liy  hand 
or  with  horse  trucks.  For  instance,  in  loading  trailers  with  bales 
of  fibre,  the  battery  cranes  and  tractors  can  perform  the  work  at  a 
cost  of  7'2  cents  per  bale,  whereas  with  hand  operation  it  costs 
IS','^  cents  per  bale  ;  300  lb.  bags  of  ore  can  be  loaded  on  to  cars  by 
battery  cranes  at  a  cost  of  21  cents  per  ton,  whereas  with  hand 
oper.ation  it  costs  32'4  cents  per  ton.  In  addition,  the  battery  crane 
permits  an  average  increase  in  speed  of  handling  of  about  40  per 
cent.  Comparing  the  use  of  horse  trucks  .and  tractors  for  loading 
and  unloading  case  goods  and  transporting  them,  it  costs  1 6' I  cents 
per  case  with  horse  truck  and  14 '2  cents  per  case  with  tractors. 
The  last  two  values  are  based  on  hauling  the  commodity  4.")0  ft. 

Storage  battery  tractors  show  an  advantage  also  when  the  cost 
of  ii]ierating  them  is  compared  with  that  of  moving  commodities 
in  box  cars.  For  instance,  suppose  that  400-lb.  bales  are  to  be 
moved  from  a  lighter  to  a  pile  in  the  storehouse  ;  the  complete 
cost  of  operation  with  a  battery  tractor  is  8'7  cents  per  bale. 
wherea-s  when  moWng  the  material  in  the  box  cars  the  cost  is 
2t)'2  cents  per  bale.  At  the  Bush  terminal  the  cost  of  energy  for 
loading,  unlo.ading.  and  trans|)orting  ipaterials  amounts  to  a  small 
percentage  of  the  total  operating  cost  per  year.  Labour  expenses 
represent  417  per  ceut.  of  the  total  operating  cost.  The  yearly 
operating  cost  of  the  tractors  is  6()'3  per  cent,  of  their  initial 
cost. 

The  performance  noted  in  the  preceding:  data  is  rather  remark- 
able, in  view  of  the  fact  that  some  of  the  batteries  are  operated  at 
7."i  per  cent,  overload,  and  are  unprotected  from  the  excessive  jar 
and  vibration  due  to  the  trucks  and  tractors  operating  over  the 
rough  cobble  stones  and  boards  between  the  piers  and  warehouses. 
Fdison  batteries  are  used  in  the  trucks  and  tractors. 

The  company  has  recently  ordered  20  more  5-ton  tractors. 

The  energy  used  at  this  terminal  for  freight  handling, 
light,  and  power  is  furnished  by  the  Brooklyn  Edison  Co., 
and  averages  12  million  k\v. -hours  a  year. 

The  relatively  liigh  operating  efficiency  of  electrical,  as 
compared  with  other  apparatus,  suggests  the  general  assump- 
tion that  the  energy  used  per  ton  handled — in  the  case  of  the 
Bush  terminal,  roughly  9  kw. -hours  per  ton — is  a  direct 
measure  of  the  operating  efficiency  of  the 
terminal  organisation  ;  especially  would 
this  be  so  under  dear  labout  condi- 
tions. 

The  enclosed  non-tidal   British  dock 
estates   would    probably   account   for  a 
good  deal    moi'e  powei'   than   the  river 
piers  of  thl;    Hu.sli   terminal,  especially 
wliere    there  are  giain  silos  and  iieavy 
pumping  rei|uirunients,  and  if  we  take  tlie 
I '.)  1 :'.  .sliipping  tonnage  figures  for  British 
l)orts  (e.xcliisive  of  coa.stal  tonnage)  as  an 
approximate  indication  of    the    possii)le 
electrical  reiiuirements  during  a  norniiil 
year    of   certain     British    ports,    using 
as  an  overall   basis  figure    Id  KW. -hours 
jier  ton  liandkd,  instead  of  the  '.I  KW.- 
hours  used  by  ijie  Bush  Co.,  we  obtain 
some    startling    ligurcs,,   viz.:  —  Liver- 
pool, 150  million  kw. -hours ;  London, 
I'no   million   KW.-houi's  ;   .Sonthampton, 
li'O  million  k'W.-lionrs  per  annnni,  itc. 
These  ports  handle  gfneral  merchaiidi.se, gi ain,  (fcc,  and  arc, 
therefore,  to  some  extent  comparable  with  the  Bush  terminal, 
tliough  as,  their   planning  often  dates   I  ack  a  good  many 
yeai-s,   even   the    most   efficient    reorganisation    of    method 
would  probably  involve   a    higher   aversige    use  of  energy 
than   I  lie  American  figure  i|Uoted.     It  is,  of  course,  fully 
adndtted  that  electrical  methods  are  veiy  krgely  employed 
in   railway  and  dock    terminals   in   this  country,  but  the 
electric  truck,  tractor  and    vehicle  are  usually  conspicuous 
by  their  ab.sence,  and  the  really  intensive  electrical  methods 
employed  hy  the  Bush  and  other  American  concerns  are 
unknown  here. 


COSTS  IN  ELECTRIC  FURNACE 
OPERATION. 


An  interesting  study  of  the  relation  of  the  costs  of  electrodes, 
refractories,  electricity,  labour,  and  raw  materials,  to  total  expense 
in  electric  furnace  operation,  particularly  with  reference  to  single 
electrode  furnaces,  was  recently  contributed  to  our  contemporary, 
the  EU-fti-iral  Itericw  of  Chicago,  by  Mr.  F.  T.  Snyder. 

The  author  points  out  that  there  are  six  items  of  expense  in  electric 
furnace  operation,  viz,  :—(!)  Cost  of  electrodes,  (2)  cost  of  refrac- 
tories, (3)  cast  of  electricity,  (4)  cost  of  labour.  (5)  m.aintenance, 
depreciation,  and  investment  charges,  and  (6)  cost  of  raw  materials. 

The  last  item  is  practically  unaffected  by  type  of  furnace 
or  form  of  current  supply,  and  need  not  be  further'considered. 

Ji/eftriiiie  Ctixt. — The  electrode  costs  the  user  in  two  ways — viz,, 
by  the  burning  away  of  the  electrode  and  by  the  heat  which  it; 
conducts  out  of  the  furnace.  The  sum  of  these  items  constitutes 
a  charge  per  hour  of  furnace  operation,  and  for  a  well-designed 
furnace  melting  1,000  tons  of  steel  a  month  represents  some  S6,00o 
( €1,2(10)  a  year  jwr  rlecfriii/i-. 

It  is  evident  that  a  reduction  of  the  number  of  electrodes  war- 
rants serious  consideration  ;  with  capital  worth  20  per  cent,  a  year 
the  elimination  of  one  electrode  would  justify  an  investment  of 
.$30.00(1  (■(;(;,(  11 1(1),  The  ideal  furnace  would  have  no  electrodes,  and 
the  induction  furnace  met  this  re((uirement,  but  unfortunately 
introduced  defects  which  rendered  it  commercially  impracticable. 
By  using  the  metal  bath  in  the  furnace  as  one  terminal  of  the  arc, 
a  furnace  can  be  operated  with  one  electrode  per  arc. 

As  three-quarters  of  the  cost  per  year  of  each  electrode  ia  due  to 
surface  burning,  the  smaller  the  electrode  the  lower  will  be  the 
electrode  cost.  The  size  of  the  electrode  is  determined  by  the 
current,  and  this  (and  the  size)  will  be  smaller,  the  higher  the 
voltage  between  electrode  and  bath.  The  voltage  is  limited  by  a 
roof  condition  ;  silica  bricks  used  for  roofs  are  fairly  good  elec- 
trical conductors  at  white  heat,  and  at  steel  finishing  temperatures 
the  furnace  gases  are  rather  good  conductors.  When  current  is 
switched  on  the  arc  will  jump  a  considerable  distance,  which  limits 
the  pressure  between  a  single  electrode  and  the  bath  to  about  220 
volts. 

If  two  or  more  electrodes  are  used  through  the  same  roof,  experi- 
ence shows  a  limit  of  110  volts  between  electrodes  to  avoid  break- 
down roof  leakages  ;  that  is  for  two  electrodes,  .5.')  volts  between 
each  electrode  and  bath.  With  the  same  energy  input  each  of  the 
two  electrodes  has,  therefore,  to  have  double  the  cross  section  of 
the  single  electrode  with  the  higher  voltage,  or  a  combined  cross 
section  four  times  as  great,  and  therefore  four  times  the  heat  losses 
of  an  equivalent  single  electrode,  and  three  times  the  sum  of  heat 
losses  of  the  single  electrode  and  a  contact  to  the  bath.  The 
burning  surface  of  the  two  electrodes  is  double  that  of  a  single  one, 
and  the  equivalent  cost  of  two  electrodes  with  two  arcs  in  series, 
on  the  basis  of  1,000  tons  of  steel  a  month  is  $13,.")00  (.£2,700)  a 
year,  as  compared  with  $7,500  (.£1,500)  for  one  electrode  and  its 
contact. 

If  three  electrodes  are  used  through  the  same  roof,  so  as  to  intro- 
duce directly  three-phase  current  into   the  furnace,  the  limiting 
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voltapre  is  usually  kejit  at  almut  1  |o,  and  this  results  in.  a  potential 
of  aliout  f)5  volts  between  electrode  and  bath.  With  the  same  total 
input  each  electrode  will  carry  one-third  of  the  energy  of  a  single 
electrode  .at  about  one-tliird  of  the  voltage,  and  therefore  each 
electrode  will  carry  the  same  current  as  does  the  single  electrode, 
and  be  the  same  size,  the  three  having  heat  loss  and  surface  burninif 
.equal  to  three  times  those  of  a  single  electroiie. 

Thus  for  1,000  tons  of  steel  per  month,  th"e  electrode  cost  for  the 
three  electrodes  will  be  $18.0U0  (,£3.000),  as  against  $7,500  (£1,500) 
for  a  single  electrode  and  contact, 

lif/ractvrifx  f'nxt. —  It  is  the  I'OiUMion  knowledge  rjf  elet^tric  steel 
operation  that  the  bulk  of  the  refractory  cost  is  due  to  roof  wear, 
and  that  the  roof  wears  most  around  each  electrode— in  other 
words,  it  is  substantially  proportional  to  the  number  of  electrodes 
The  cost  figures  from  different  furnaces  show  a  total  refractory  cost 
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for  three-electrode  furnaces  of  subatantiall.v  throe  times  the  total 
refractory  coat  for  sintrle-plcctroilo  furnace.'!.  Witha  wi'Udesitriicd 
furnace  melting'  1,000  tons  of  steel  a  month,  thi.s  refractory  co.st 
may  be  kept  down  to  S4.UII0  (.ii.SOO)  per  electrode  jier  year. 

It  is  the  maxinuini  tenipi>rature  at  the  end  ot  the  heat  that  wears 
the  refractorie.s  in  a  steel  furnace.  As  tlie  njof  walla  and  sla^'  are 
near  the  same  temperature,  the  arc  radiates  to  each  aliout  the 
same.  Part  of  this  enerpy  is  absorbed  by  and  passes  throH^;h 
the  roof  and  wall.  In  a  well  desifjiied  furnace  this  amounts  to 
leas  than  10  per  cent,  of  the  total  piiv\*er  input.  Of  tlie  eiierfry 
radiated   by  an   arc,  about  one-half  >roea  directly  to  the  sla^' :  the 
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other  half  is  reflected  by  the  roof  and  walls.  The  roof  and  walls 
are  therefore  at  a  temperature  between  the  temperatures  of  the 
sl^  and  the  arc. 

The  energ-y  to  be  radiated  per  sq.  in.  of  arc  surface  determines 
the  temperature  to  which  the  arc  must  rise  to  get  rid  of  energy  at 
the  input  rate.  It  the  arc  is  twice  as  long,  and  remains  the  same 
diameter,  it  will  hare  twice  the  surface  and  i-adiate  twice  the 
energy  at  the  same  temperature,  or  will  radiate  the  same  amount  of 
energy  at  a  lower  temperature.  The  three-electrode  arc  voltage  is 
65  ;  the  single-electrode  arc  voltage  is  220  ;  and  in  each  case  about 
35  volts  are  absorbed  by  the  arc  terminals.  This  leaves  30  volts  per 
arc  to  determine  the  length  of  each  of  the 
three  arcs  of  the  three-electrode  furnace  and 
185  volts  for  the  single  arc  of  a  one-electrode 
furnace.  Therefore,  the  total  length  of  the 
single  arc  is  more  than  twice  the  sum  of 
the  lengths  of  the  three  arcs.  As  this  single 
arc  has  consequently  to  radiate  only  half 
the  energy  per  sq.  in.,  it  will  be  cooler  than 
each  of  the  three  arcs,  as  it  does  not  have 
to  back  up  so  far  to  radiate  its  energy,  and 
the  walla  from  which  its  heat  is  reflected 
will  be  cooler  also.  While  the  reduction  in 
temperature  of  the  long,  high-voltage  arc  does 
not  amoimt  to  a  great  many  degrees,  the 
reduction  in  temperature  comes  near  the 
melting  point  of  the  silica  brick  of  the  roof, 
and  makes  a  large  actual  increase  in  the 
number  of  heats  that  the  roof  will  last. 

Elertricitij  Cunt. — The  molten  metal  poured 
into  the  ladle,  the  hot  slag,  and  the  gases 
given  off  during  melting,  contain  a  definite 
amount  of  energy,  approximating  350  kw.- 
hours  per  2,000  lb,  of  steel.  There  are  also 
direct  losses  by  radiation  through  the  furnace 
shell  and  the  heat  loss  through  the  electrodes. 
which  go  on  continuously  after  the  furnace 
is  heated  up,  and  would  represent  about  120 
KW.  continuously  in  a  furnace  producing  l,0oo 
tons  of  steel  per  month.  If  the  furnace 
input  were  2J0  KW. -hours,  only  120  K\v.- 
hours  would  be  available  for  steel  melting, 
at  which  rate  it  would  take  about  three  hours 
per  ton  melted,  and  3(iO  KW.-hours  of  heat 
energy  would  be  lost,  making  a  total  energy 
consumption  of  360  plus  350  or  710  KW.-  , 
hours  per  ton  of  steel. 

If  the  furnace  were  given  an  energy  input  of  820  KW„  the  net 
energy  available  for  melting,  after  losses  were  supplied,  would  be 
700  KW..  which  would  melt  the  ton  of  steel  in  half  an  horn-,  during 
which  time  the  heat  losses  would  only  be  60  KW.-houi-s,  so  that  the 
total  energy  tor  melting  would  be  410  Kvv.-hours  per  ton. 

It  is  evident  that  the  higher  the  energy  input  the  higher  will  be 
the  heat  eflSciency.  With  a  three-electrode  furnace  the  limit  is  soon 
reached,  owing  to  lack  of  room  to  space  the  electrodes  far  enough 
apart  to  prevent  current  leakagre  throuirh  the  roof.     The  insulation 


of  th(^  roof  bricks  can  be  improved  by  water  cooling,  but  the  heat 
lost  to  the  water  is  greater  than  the  heat  saved  by  increased  energy 
input. 

Increasing  the  energy  input  does  not  nece.saarily  result  in  higher 
furnace  temperatures  ;  the  latter  are  determined  by  the  melting 
jioiiit  of  the  metal,  and  cannot  rise  above  the  melting  jiointof  steel, 
so  long  a»  there  is  uiinieltfil  metal  in  the  furnace.  With  a  single 
electrode  furnace  no  liiuit  has  been  found  to  the  rate  at  which 
jiower  can  be  put  into  a  furnace  and  the  efficiency  correspondingly 
raised  if  certain  simple  metallurgical  precautions  are  taken.  If 
energy  is  put  in  faster  than  the  steel  can  be  "  killed  "  (freed  of 
oxygen),  after  the  steel  is  melted,  the;  excess 
only  operates  to  raise  the  temperature  and 
melt  the  walls.  To  permit  a  high  r.ite  of 
energ'y  in)mt  the  elimination  of  oxygen  must 
be  s]iciMled  up  ;  air  leaks  through  furna<» 
doors  prevent  this  ;  the  air  burns  up  the 
ek'ctrode,  oxidises  the  steel,  and  carries  away 
heat  in  espaping.  The  value  of  the  heat  loss 
for  each  door  of  the  sliding  type  has  been 
determined  at  some  SI, 500  (.^300)  a  year. 
Two  ordinary  (loirs  may  easily  double  the  time 
re(iuired  to  finish  a  heat. 

As  it  is  in  practice  almost  impossible  to 
keeji  a  door  tight,  the  ditfienlty  can  be  over- 
come by  having  a  doorlcss  furnace,  with  a 
tilting  roof  to  admit  the  charge.  A  simple 
aelf-se.aling  joint  was  ma<le  by  putting  a 
narrow  ring  of  sand  on  the  top  of  the  furnace 
wall.  Any  piece  of  sera))  that  the  furnace 
will  hold  can  be  put  in  through  the  roof, 
while  the  scrap  has  to  be  cut  to  enter  a  door. 
The  heat  loss  in  opening  up  a  roof  is  found 
to  be  much  less  than  through  a  single  door. 
The  steel  can  be  deoxidised  as  it  is  melting, 
and,  when  melted,  can  be  poured,  reducing 
the  time  taken. 

Lihoiir  Cost. — The  open  roof  furn:ice  enables 
charging  to  be  done  with  a  dump  bucket  and 
crane,  and  such  a  furnace  can  be  operated  by 
one  melter  and  a  helper,  or.  if  of  leas  output 
than  500  tons  a  mouth,  without  a  helper. 
A  single  high-voltag-e  electrode  is  lighter  to 
handle,  and  requires  less  time  for  adjusting  than  three  electrodes  ; 
high  voltage  has  another  advantage,  as  with  a  single  electrode 
arc  about  185  volts  are  available  for  arc  length,  which  gives  an  arc 
about  5  in.  long,  and  theorising  of  a  slag-  bubble  |  in.  reduces  the 
arc  resistance  less  than  20  per  cent.,  whereas  the  30  volts  available 
in  a  65-volt  three-electrode  arc  only  allows  of  J  in.  arc  length,  so 
that  each  time  a  slag  bubble  comes  up  under  an  electrode,  the 
power  load  is  short-circuited  in  the  arc. 

For  this  reason  the  boiling  of  the  bath  does  not  take  any  of  the 
melter's  time  with  a  single-electrode  furnace,  but  takes  all  the  time  of 
one  man  with  a  three-electrode  furnace.   To  overcome  this  difliculty 
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three-electrode  furnaces  are  provided  with  automatic  regulators,' 
which,  however,  have  yet  to  demonstrate  their  value  as  labour-savers. 
A  doorless  single-electrode  furnace  only  uses  jV  the  weight  of 
the  electrode  per  ton  of  product  used  by  a  three-electrode  door-type 
furnace,  and  this  represents  a  substantial  saving  in  labour  in 
handling  ;  the  roof  with  one  electrode  hole  also  lasts  longer,  and 
these  items,  summarised,  mean  that  some  $4,000  (£800)  per  year 
will  be  saved  in  labour  cost  in  producing  1,000  tons  of  steel  a  month 
in  a  single-electrode  doorless  furnace. 
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Maintenance.  Deprecidtiim,  unri  Jnferext  (Vianjes. — The  threi'- 
electrode  equipment  is  obviously  more  costly  in  maintenance  and 
depreciation  than  the  sinjrle-electrode  eijuipmcnt,  esjiecially  if 
automatic  regulators  are  employed  with  the  former..  As  the  sinfrle- 
electrode  furnace  can  be  operated  at  double  the  speed  of  the  other,  the 
ori^''inal  investment  and  interest  on  first  cost  are  also  less.  With 
1,(100  tons  output  per  month,  the  difference  due  to  these  items  will 
reach  Sri.Oilo  {X.  1.200")  per  year.  Summinpr  up  the  various  items  in 
favour  of  the  sinp^le-electrodc  furnace  for  the  output  assumed,  the 
total  savinsr  will  reach  S3t;..")00  (£7,;^00')  a  year.  As  a  well-desijined 
furnace  requires  an  enerjjy  input  of  about  80M  KW.  for  an  output 
of  1,000  tons  of  steel  jier  month,  this  savintr  ecjuals  $-t.">  (.til')  per 
year  per  KW.,  and  this  is  a  srood  return  on  the  investment  required 
to  changre  the  standard  three-phase  current  distributed  into  either 
sinffle-phase  or  direct  current  suitable  for  u.se  in  a  one-electrode 
furnace. 


CORRESPONDENCE. 


Letters  receiied  hi/  «.<  tifter  .5  P.M.  ON  Tuesday  cannot  appear  until 
the  folhntyinq  treek.  Correspuiidents  xlwvld  forwaril  their  connnnni- 
cations  at  the  earliest  possible  moment.  No  letter  can  he  puhHshe<l 
unless  we  hare  the  writer's  tuime  and  address  in  our  jfossession. 


The  City  Guilds'  Lists  of  "Worlis  of  Reference." 

We  should  like  to  be  jiermitted  to  place  it  on  record  that 
success  has  at  length  crowned  the  repeated,  and  almost  single- 
handed,  efforts  of  Mr.  Sidney  Rentell,  A.M.I.E.E.  (editor  of  your 
contemporary  Elect ricit (/').  to  briny  about  an  improvement  in  the 
lists  of  Works  of  Reference  relating  to  the  electrical  subjects. 

For  more  years  than  would  be  believed,  these  lists  (which  are 
published  in  the  Institute's  Annual  "  Programme")  have  been  in  a 
state  of  suspended  animation  ;  excepting  that  for  "  Electrical 
Installation  (late  wiremeji's)  Work,'  which  is  of  recent  growth. 

The  wakinff-up  of  the  City  Guilds'  authorities  to  the  absurdity  of 
recommending  out-of-date  and  out-of-print  books,  and  not  includint;' 
new  ones,  year  after  year,  is.  without  doubt,  mainly  due  to  Mr. 
Rentell ;  and  he  has  done  a  great  service  to  students,  to  teachers, 
to  authors,  and  to  readers  generally. 

How  has  he  done  this  good  work  .'  By  repeatedly  reprinting  the 
lists,  and  showing  what  books  were  out  of  print,  and,  in  some 
cases,  for  how  long  ;  by  opening  his  columns  to  letters  and  articles 
of  protest ;  and  by  a  certain  very  direct  method  which,  apparently, 
did  not  fail  to  have  final  effect. 

Xo  longer  (or  we  had  better  say.  not  for  some  time)  will  the 
teacher,  student,  or  other  person  interested  in  electrical  engineering 
books  Ije  confronted  with  a  list  starting  with  a  book  that  has  been 
out  of  print  for  a  quarter  of  a  century  ;  and  including  about  10 
others  that  co,a.sed  to  exist  a  varying  number  of  years  ago. 

No  longer  will  people  run  the  risk  of  having  an  order  for  a  book 
returned  with  the  douhly-irritating  information  that  the  work  is 
out  of  print,  and  that  the  publisher  retired  from  lousiness  when  he 
(the  orderer)  was  a  boy  at  school. 

Some  1 7  books  have  been  thrown  out  of  the  Electrical  Engineering 
List,  and  about  :iO  new  ones  have  Ijeen  added.  The  value  of  the 
list  is  increased  hy  dividing  the  lio  (or  so")  works  into  classes,  but  is 
considerably  diminished  again  hy  omitting  to  give  the  publisher's 
name  in  nearly  a  score  of  cases. 

We  will  not  venture  to  criticise  the  new  works  of  reference 
selected,  but  we  notice  that  Mr.  William  Cramp  is  credited  with 
"Continuous-f'urrent  Design."  and  that  Mr.  Aspinall  Parr  has 
become  Aspinall  Ji  Parr. 

The  lists  for  "  Telegraphy  and  Telephony  '"  and  for  "  Electro- 
Metallurgy"  have  not  been  subjected  to  such  an  extensive 
overhaul. 

A.  V.  Lundberg  &  Sons. 

Islington,  AuijkhI  29th.  I'.il7. 

Fault  Localisation. 

I  have  read  with  interest  the  articles  on  fault  localisation  l)y  Mr, 
H.  E.  Blake  and  others  in  recent  issues  of  the  Rkvikw.  These 
articles  show  some  ingenious  methods  of  locating  faults  and  over- 
cominR  all  difficulties  but  the  one  which,  in  my  experience,  occurs 
moot  frequently — i.e.,  the  reduction  in  cross  section  of  the  copiicr 
conductor  at  the  fault  due  to  arcing  or  corrosion. 

An  instance  of  such  corrosion  is  mentioned  by  Mr.  D.  M.  W. 
Huttihiaon  in  his  article  on  'V.B.  Cubic  Breakdowns  in  the 
Tropics."  and  I  have  found  this  reduction  is  cross  section  in  nearly 
all  cases  of  faults  on  l.t.  cables. 

A  sketch  of  a  cable  corroded  or  burnt  is  given  in  fig.  1,  and  it 
will  be  seen  that  the  actual  point  at  which  the  current  leaves  the 
faulty  conductor  may  be  at  A.  B,  or  <■,  or  anywhere  else  on  the 
corrodeil  f>ortion.  a  similar  effect  being  pnxUicefl  by  a  Irwse  ferrule 
due  to  the  melting  out  of  the  solder  when  the  fault  occurs  in  a 
joint  box. 

The  problem  then  is  to  find  the  fault  under  the  conditions  a.< 
drawn  in  fig.  2.  where  A.  B.  c.  or  D  represent  the  unknown  resist- 
ances of  the  corroded  or  burnt  portion  of  the  conductor  at  the 
fault,  and  r  represents  the  fault  resistance,  which  can  be  eliminated 
by  use  of  a  bridge  method  of  testing. 

If  the  resistances  A.  b,  c.  d  are  neglected,  the  probable  result  is 
that  one  is  entirely  misled  a.^  to -the  position  of  the  fault,  par- 
ticularly aa  the  jjortion  of  the  conductor  lietween  A  and  c,  in  fig.  I. 
may  consist  of  carbonised  insulation  or  globules  of  copper,  iron. 
and  lead,  the  resistance  of  which  tor  a  1-in.  length  may  be  equal  to 
=;»fmf  htindred  yards  of  th«  copper  conductor. 


The  induction  method  is  of  very  little  value  as  a  check  when 
lead-covered  or  armoured  cables  are  concerned,  as  one  may  easily 
be  led  streets  away  by  the  prank.s  of  the  leakage  current,  which  has 
been  known  on  several  occa.sions  to  affect  a  search  coil  strongly  in 
a  street  where  no  cables  were  laid,  the  gas  pipes  providing  an  easy 
path  back  to  the  station  earth-plate. 

In  the  case  of  a  short  circuit  between  lead-covered  single  cables, 
the  induction  method  may  be  used  by  means  of  a  rectangular 
search  coil  laid  over  the  cables,  with  its  long  sides  parallel  to  the 

*     Fig.  1. 
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faulty  cable  ;  it  there  is  an  earth  on  as  well  as  a  short  circuit  it 
will  be  necessary  to  use  an  unearthed  source  of  current  for 
testing. 

In  the  case  of  V.B.  single  cables  the  induction  method  is  of  great 
assistance  in  finding  out  earths  or  short  circuits,  the  only  diffi- 
culties being  the  presence  of  adjacent  water  or  gas  pipes,  along 
which  the  leakage  current  tends  to  flow,  and  the  fact  that  faults 
are  often  of  high  resistance,  due  to  the  self-sealing  character  of  the 
insulation. 

These  high-resistance  faults  only  allow  a  small  testing  curirent  to 
be  passed,  but  this  can  be  maile  much  more  effective  by  connecting 
a  condenser  across  the  contacts  at  which  the  current  is  interruptetl 
when  D.c.  is  used. 

I  ha,ve  also  experimented  with  detectors  used  in  wireless  tele- 
graphy, the  fault  being  used  as  a  spark  gap  f*l  from  an  induction 
coil,  Hertzian  waves  being  generated  and  used  to  affect  the 
detector  ;  this  method  may  prove  to  be  of  assistance  in  fi;iiling 
open  circuits,  but  one  cannot  now  experiment  owing  to  the  restric- 
tion due  to  the  war. 

In  conclusion,  while  the  bridge  and  other  methotls  of  fault  finding 
are  useful,  it  is  very  gratifying  when  using  those  methods  t(j  be 
informed  of  a  "  hot  flag  "  somewhere  over  the  faulty  cable. 

W.  Redmayne. 

Electricity  Works,  Rolherham, 
Ani/nst  28///,  1111  7. 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Headers   are     incited'   to    submit    particulars    of   new.  or    im/trored 

,    derices  and  apparatus,  ivhii'h   will  he  published  if  considered  of 

sufficient  interest.  i 

The  Vislock  Lock  Nut. 

The  necessity  of  preventing  nuts  from  slacking-off  when  once 
screwed  up  has  long  been  recognised  by  engineers,  and  very  many 
devices  have  been  employed  from  time  to  time  with  a  view  to 
securing  that  result. 

In  recent  years*  the  extending  use  of  mechanical  road  vehicles 
under  conditions  in  which  excessive  vibration  is  necessarily 
present,  has  brought  the  matter  into  greater  prominence,  and  as 
in    the    future   julequate   locking    for   nuts   will    probably    be   an 


Fio.  1. — Sectio.nal  View  ok  the  Vi.si.ock  Nut. 

indispensable  feature  of  machine  design,  especially  where,  as  for 
instance,  in  certain  classes  of  electrical  m.i<hinery.  there  is  a 
natural  tendency  to  slaeking-off  through  vibration,  some  interest 
attaches  to  the  subject. 

Of  the  various  devices  which   have  been   introduced,  probabjy 
the  Vislock  lock-nut  is  as  well  known  as  any  ;  it  is  simple  and 
self-contained,    and    indistinguishable    in    appcaa-ance    from    the 
ordinary   lock-nut   arrangement  which   has   been  the  standard—  , 
thougB  frequently  ineffectual— practice  for  many  years. 

The  makers  of  the  Vislock  nut  have  now  had  four  years'  experi- 
ence with  their  products  in  daily  use  on  a  very  extensive  scale, 
which  leaves  littli-  room  for  doubt  as  to  the  effectiveness  of  the 
device,  which,  our  readers  may  remember,  consists  of  two  nut". 
which  are  mechanically  connected  by  an  internal  shank  extending 
below  the  upper  nut  into  a  specially-shaped  recess  in  the  lower  one 
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aiid  depends  for  its  utility  on  the  wedsfintr  action  produced  between 
the  bolt  and  nut  threatls  in  thi.-i  recessed  .portion,  when  the  upiier 
nut  is  rotated  relatively  to  the  lower  one. 

The  Vislock  nut.i  are  made  by  ViSLOCK. Ltd..  of  S. St. Bride's  House. 
Salisbury  Square,  E.C..  in  British  Standard  Whitworth  sizes  from 
}  in.  to  2  in.  diameter,  the  bijr^'er  sizes  (li  in.  to  2  in.)  beinj; 
specially  made  for  heavy  n\.achini-ry  :  they  are  also  matle  in  U.S. 
fine-threiui  sizes  from  tj  in.  to  1'  in.  diameter:  two  depths  arc 
supplied.  1  and  11  times  B..S.W.  ami  H.S.F.  standard. 

New  Armature  Winding. 

Mr.  Phimp  r.  Jo.NES,  of  111,  Woodstock  Kosvd,  Belfast,  sends  us 
the  followint;  description  of  a  new  methoil  of  winding-  arnmtiires, 
for  which  a  patent  has  been  applied  for  : 

Fifr.  2  shows  the  coils  all  assembled  on  the  core,  and  it  will  be 
noticed  that  the  stampinK-s  are  l)uilt  so  that  the  slots  run  in  an  arc 
of  a  circle. 

The  coils  are  wound  on  a  circular  former  niiule  in  two  halves. 
and  of  simple  construction.     One  side  of  the  coil  is  titled  into  the 


(5.5  a.m.,  the  iudicaU.)r  duriu^c  this  period  showinjf  "  Early.  "  At  0.5 
a.m.  one  of  the  electrical  circuits  beintr  momentarily  connected  up 
the  indicator  then  shows  "  0.30.  "  and  all  checks  are  diverted  into 
another  part  of  the  cabinet.  At  6.30  a  second  electrical  connection 
is  made,  after  which  the  indicator  shows  blank,  and  checks  dropped 
throuifh  the  slot  arc  returned  to  the  workman  throufrh  the  front  of 
the  cabinet,  the  m.an   havinjr    tanjrilile  proof  that  he  is  "too  late." 

The  breakfast  time  beinjr  S  .a.m.  to  H.iiO,  thecabinet  remains  closed 
till  M.J5.  when  the  aliove  process  is  repeated,  and  the  cabinet  remains 
open  tills. 30.  Atdinner  time,  12.30  to  1.30,  the  cabinets  are  opened  at 
1.15  and  closed  at  1.30, 

The  checks  actually  drop  into  a  "  transit "  box,  placed  and  locked 
inside  the  cabinet.  This  box  has  two  compartments  to  receive  the 
"  early  "  and  0.3(1  cheeks,  as  it  remains  in  the  cabinet  until  the  same 
is  closed  at  the  latter  time.  The  transit  box  has  a  spring  lock  lid. 
and  is  miule  in  such  a  manner  that  it  is  im]K)ssible  to  take  it  out  of 
the  cabinet  without  the  lid  bein;;  <:Iosed  and  loeke<l.  There  is  there- 
fore no  possibility  of  chixks  bein^'  inserted  whilst  the  boxes  are  in 
transit  between  the  cabinets  and   time  otiice,   where,  the   Ixixes  are 


Fig,  2. — Assemblinu  Abmatuke  Coils. 


Fig.  3.— Finished  Armature  Winding. 


slot,  and  requires  no  more  forming,  on  account  of  the  shape  of  the 
slot  :  a  frlance  shows  how  insulation  from  core  and  between  layers 
is  effected. 

The  removing  of  a  damaged  coil  -without  damaging  others,  and 
the  making  of  the  coils,  are  reduced  in  this  winding  to  simple 
matters.  The  time  required  for  winding  the  complete  armature  is 
greatly  reduced,  and  a-sftving  of  copper  is  made  through  so  little 
wire  not  being  und<r  the  poles. 

In  the  case  of  an  Sraiature  of  0  in.  diameter,  with  winding  slots 
f  in.  deep,  with  an  ordinary  winding  |  in.,  would  be  required  for 
liottom  and  top  layers,  but  with  the  new  winding  I  in.  slot  depth 
only  is  required,  the  other  side  of  coil  being  spread  evenly  over  the 
periphery,  thus  reducing  depth  of  wanding  from  poles  to  xg  i"-^ 
with  consequent  advantages. 

Fig.  3  is  a  view  of  a  complete  winding,  showing  the  symmetrical 
appearance  of  armature.  The  winding  is  primarily  intended  for 
the  smaller  armatures. 

Improved  Method  of  Time  Checking. 

It  is  surprising  how  many  employers  there  are  who  have  up  to 
the  present  failed  to  realise  the  great  advantages  to  be  gained  by 
installing  some  system  of  departmental  time  checking  for  their 
workpeople,  and  it  is  still  quite  common  to  find  large  works  where 
the  employes  deposit  their  time  check  when  passing  through  one 
or  more  of  the  entrance  ofBces,  leading  into  the  works,  after  which 
checking  proliably  five  minutes  is  lost  by  a  fair  proportion  of  them 
in  reaching  the  particular  part  of  the  works  where  their  employ- 
ment lies.  In  these  works  it  is  to  be  noticed.that  the  workpeople 
i;enerally  do  not  start  actual  work  until  the  last  of  the  "stragglers'' 
has  arrived.  Firms  who  have  installed  departmental  checking 
will  substantiate  the  fact  that  all  their  workpeople  being  in  their 
respective  places  when  the  works  buzzer  sounds,  automatically  start 
work  almost  directl}'.  To  meet  the  needs  of  works  where  a  simple 
means  is  required  of  recording  the  actual  presence  of  the  employes 
in  their  respective  departments  at  the  allotted  times  at  the  various 
periods  of.  the  day,  a  system  has  been  invented  and  patented  by  a 
large  engineering  firm  in  the  Midlands,  and  whilst  this  was  primarily 
designed  to  meet  their  OA\-n  needs,  the  apparatus  has  proved  so  low  in 
first  cost,  absolutely  reliable  in  use,  foolproof,  and  infallible  in  action, 
that  it  has  been  decided  to  manufactm-e  the  whole  outfit  and  place  it 
upon  the  market. 

In  this  system  a  cabinet  is  placed  in  each  department.  On  the 
front  of  the  cabinet  is  an  indicator  showing  for  which  time  the 
checking  ia  at  the  moment  operating,  a  slot  into  which  the  workman 
places  his  check,  and  a  metal  scoop  into  which  the  check  is  returned 
to  the  workman  should  it  be  placed  in  the  cabinet  "  after  time," 
All  the  cabinets  are  simultaneously  electrically  controlled  from 
one  central  point,  the  actual  control  being  operated  either 
from  a  clock  or  by  the  works  time-keeper. 

In  the  particular  works  for  which  this  system  was  designed,  the 
cabinets  are  opened  at  5.45  each  morning,  and  remain  open  until 


emptied  and  the  check  numbers  enteretl  up  on  to  the  daily  time 
sheets  for  payment.  The  system  is  adaptable  for  almost  any  con- 
ditions of  working  hours,  as  there  are  three  distinct  "times'"  or 
"  blanks "   available.     The   electricity  consumption   is   negligible, 


Fig.  4.— Time-checking  Cabinet,  with  Spare  Transit  Box. 
Fig.  5. — CoNTBOi,  Panel  foe  Operating  Cabinets. 

amounting  to  only  a  f'CW  pence  in  the  whole  year,  as  the  current  is 
only  on  momentarily  at  each  operation.  Further  particulars  may 
be  obtained  from  Jlr.  G.  E.  Allin,  21,  Dairy  House  Koad,  Derby. 
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SCIENTIFIC     AND      INDUSTRIAL     RESEARCH. 

The  following  is  an  abstract  ot  the  report  of  the  Comijittee 
OF  THE  Privy  Council  for  Sc:ikntu'ic  and  Industbiai.  Re- 
search, for  the  year  191(jr]7   (Cd.  S,71«;  price  bd.  net)  :  — 

Since  we  last  reported,  Loid  Crewe  and  Mr.  fieudersou 
have  been  added  to  our  Committee  under  supplementary 
Orders  in  Council. 

On  December  1st  la.'it  Lord  C!rewe,  the- Lord  President  ol 
the  .Council,  announced  that  the  work  of  the  Committee  nl 
(Council  for  Scientilic:  and  Industrial  Ke.search  had  been  estal)- 
lished  a.s  a  .sepai'at<'  ilcpartmcnt,  with  ollices  in  Great  Georjie 
Street.  As  the  work  of  the  Advisory  Council  developed  and 
the  industrial  side  (if  research  firew  in  bulk  and  impiiitance. 
it  became  clear  that  a  sepuiate  orjjani.sation,  having;  its  own 
estimates,  iu  charge  of  a  mini.ster  responsible  to  I'arliament. 
was  a  necessity.  The  foundation  of  the  new  department  led 
to  the  creation  of  the  ImjX'rial  Trust  for  the  Encouragement 
of  Scientihc  and  Industrial  Rescaivh.  A  donation  of  ±'1,0(10 
made  by  Messrs.  R.  H.  &  R.  Williamson,  to  be  expended  as 
to  half  its  amount  on  research  into  some  subject  of  mecha- 
nical engineering  in  conjunction  with  the  Institution  (if 
Mechanical  Engineers,  and  as  to  the  other  half  on  such  re- 
.search  as  the  Couunittee  of  Council  may  determine,  has  been 
deposited  with  the  Trust.  It  is  also  intended  that  the  Trust 
shall  hold  on  behalf  of  the  Department  the  sum  of  one  mil- 
lion sterling  which  I'arliament  has  voted  for  the  purposes  of 
the  Department,  to  be  spent  over  a  period  of  five  or  six 
years.  Our  Advisory  Council  have  recommended  that  the 
money  thu.s  made  available  .should  be  spent  iu  the  form  of 
grants  in  aid  of  research  undertaken  by  lirnis  in  any  industry 
which  may  combine  to  conduct  it  on  a  co-operative  basis. 
The  best  means  to  this  end  is  the  establishment  under  the 
Companies'  Acts  of  a.ssociatious  for  research  limited  by  guar- 
antee and  trading  without  proht.  The  Board  of  Inland 
Revenue  have  decided  that  no  objection  shall  be  offered  by 
tlieir  surveyor  of  taxes  to  the  admission,  as  a  working  ex- 
pciL-ie  for  income-tax  allowance,  of  contriliutions  by  traders 
to  industrial  a.ssociatious  under  Government  supervision  which 
may  be  formed  for  the  sole  purpose  of  scientific  research  for 
the  benefit  of  the  various  trades,  or  specifically  ear-marked 
for  the  sole  jiuriwse  of  the  research  section  of  an  adapted 
existing  association. 

During  the  past  year  we  have  concluded  negotiations  with 
the  Royal  Society  for  the  tran.sfer  of  the  property  of  the 
National  Physical  Laboratory,  together  with  the  "responsi- 
bility for  its  maintenance  and  development,  to  this  Depart- 
ment. The  scientific  management  of  the  laboratory  will 
remain  in  the  hands  of  the  Executive  Committee  under  the 
chairmanship  of  Lord  Eayleigh,  a  member  of  our  Advisory 
Council. 

In  order  to  deal  effectively  and  systematically  with  the 
urgent  problem  of  fuel  economy,  we  have  appointed  a  Fuel 
Research  Board,  with  Sir  George  Beilby  as  Director, 
without  remuneration.  The  other  members  of  the  Board,  who 
are  also  unpaid  in  this  capacity,  am  :— The  Hon.  Sir  Charles 
A.  Parsons,  K.C.B..  F.R.S. ;  Sir  Richard  Redmavne.  K.C.B. : 
Mr.  R.  Threlfall,  F.R.S.  The  Board  will  repoi-t  to  us  through 
our  AdvLsory  Council,  but  it  is  our  intenti(ui  that  it  shall 
have  executive  powers  within  the  limits  of  an  annual  budget 
approved  by  us.  The  Fuel  Research  Board  has  nn-cntly  ap- 
pointed an  Irish  Committee  of  Inquiiy  into  i>eat  as  a  source 
of  power.  The  Committee  will  meet  in  Duldin  under  the 
chairmanship  of  Sir  John  Griffith. 

We  have  considered  and  approved  recommendations  in 
re.s|)€ct  of  aid  to  44  scientific  investigations  of  industrial  im- 
portance. We  reported  last  y<Nir  that  W(>  had  approved  grants 
to  a  number  of  individual  students  and  research  workers  for 
the  year  1916-17  to  an  amoimt  not  exceeding  £0,000.  In  the 
event  we  have  not  expended  more  than  f3..").50  odd  under 
this  head  upon  36  workers.  Throughout  our  work  has  suf- 
fered in  amount  owing  to  th(.'  war,  and  we  were  unalde  to 
expend  more  than  £Uf)2i  out  of  the  .■£40,0f)0  placed  at  our 
dispo-sal  by  Parliament  for  the  financial  year  1910-17.  During 
the  current  year  we  have  taken  a  sum  of  i'SH.OyO  in  our  esti- 
mates in  addition  to  the  fund'  of  a  million  referred  to 
above.  The  annual  vote  is  intended  to  cover  (a)  the  cost 
of  tho.se  researches  which  will  not  be  undertaken  by  the 
prop<jsed  research  asstH-iations;  {li)  the  grants  to  individual 
research  workers,  both  students  and  others;  and  (c)  the  cost 
of  administration. 

Report  of  the  Advisory  Coincil. 

In  our  report  of  last  y'ear  we  discussed  the  vital  need  of  re- 
search at  the  universities,  especially  in  pure  science,  and  ex- 
pr<'ssed  fun-  belief  in  co-operation  between  capital,  manage- 
ment, science,  and  labour  as  the  best  means  of  financing  and 
din'cting  the  extended  laboratory  investigations,  and  the 
large-scale    exi>erinu'ntation    re<]uired    for  industrial  research. 

The  experience  of  another  year  of  work  has  confirmed  our 
fir.st  e.stiinate  of  the  position.  We  have  made  progress.  But 
the  progress  mu-st  he  slow,  for  tlie  calls  of  wax  continually 
grow,  and  the  numbers  available  for  other  work,  however 
important,  continually  .shrink. 

We  have  addre.s.s«v1  ourselves  during  this  year  in  the  main 
to  the  organisation  of  industrial  research,  first,  because  we 
felt  the  paramount  importance  (tl  arousing  and  s<'(  iiring  the 
interest    of    manufai  turers    in    the    .'ipplication   of  si  i.in-.-    t(> 


industry,  au(J,  secondly,  because  the  influence  of  the  war 
has  created  in  industry  an  atmosphere  conducive  to  the 
grow  lb  of  new  ideas,  whereas  it  has  unfortunately  made 
the  pro.sccution  of  work  in  pure  science  and  in  its  organisa- 
tion a  matter  of  extreme  dithciilty. 

(hiiiiiiiautioii. — The  one  question  of  policy,  to  which 
thi'oughoul  the  year  we  bave  continuously  devoted  our  atten- 
tion, IS  the  working  out,  with  all  the  care  and  advice  we  have 
been -able  to  command,  of  the  policy  of  co-operative  industiial 
research  foreshadowed  in  our  la.st  report.  .Association  ami 
combination  are  "  in  tbc  air."  and  many  trade  as.sociations 
ll:^^■('  ciiuic  intti  cxistt^ncc  duriug  tbc  past  year,  some  of  wbicb 
include  lescarcb  among  tlicir  objects.  The  intention  of  the 
Government  is  to  make  a  contribution  to  the  assured  income 
of  .such  as.sociations  from  the  suliscriptions  of  their  meudiers,  • 
varying  in  amount  _accoiding  to  circumstances,  and  with  a 
normal  maximum  of  pound  for  pound,  though  in  very  excep- 
tional ca.ses  this  limit  may  be  exceeded. 

We  pioceeded  to  draft  a  model  Memorandum  of  Associa- 
tion for  companies  limited  by  guarantee  of  nominal  amount 
and  working  without  profit,  such  as  would  fidlil  the  purposes 
we  had  in  view,  and  at  the  same  time  be  registered  by  the  ,| 
Board  of  Trade  uifder  the  Companies'  .Acts  without  the  use' 
of  the  word  "  Limited."  We  have  also  prejiared  notes  for 
the  guidance  of  those  desiring  to  draft  the  articles  of  an  as.so- 
ciation  for  research,  and  a  .short  statement  of  the  conditions 
under  which  the  Department  would  make  grants  to  such  an 
association  when  founded.  Further,  the  Department  has 
issued  a  brief  dc.scrii)tive  leallet  on  "  The  Government  Scheme 
for  Industrial  Research,"  which  explains  in  non-technical 
language  the  manner  iu  which  the  associations  are  expected 
to  work.  • 

.\s  regai'ds  the  con.stitution  of  the  governing  body  or  council 
of  an  association  for  research,  it  is  obvious  that  capital,  man- 
agement, and  .science  must  have  suitable  leprcscntation.  But 
we  believe,  further,  that  greater  success  and  a  wider  scope 
of  action  will  he  attained  if  provision  is  made  also  for  the 
indu.sion  of  labour.  In  most  cases  only  skilled  labour  will 
be  concerned;  The  inteiim  report  just  issued  by  the  Sub- 
Committee  of  the  Recon.struction  Couunittee  on  Relations  be- 
tween' Emphjyei's  and  .Employed  advocates  the  e.stabli.slmient 
of  .standing  joint  industrial  councils.  We  believe  that  councils 
.so  constituted  as  to  be  able  to  discuss  with  knowledge  fjues- 
tions  affecting  both  employes  and  employer  would,  if  they 
could  be  brought  to  work  successfully,  greatly  help  the  forma- 
tion and  development  of  trade  research  associations. 

Substantial  progress  has  already  been  inAde  towards  the 
c^thlilishment  of  a  National  Research  Associatioh  by  the  great 
.staple  industry  of  cotton.  The  woollen  and  worsted  manufac- 
turers of  Great  Britain  have  appointed  a  piovisional  com- 
mittee to  draft  the  con.stitution  for  a  research  association. 
The  Irish  flax  spinners  and  weavers  have  decided  to  take  the 
same  steps.  The  Scotti.5h  shale  oil  indu.stry  and  the  photo- 
graphic manufacturers  have  decided  to  establish  a.ssociations 
immediately,  the  electrical  engineering  firms  and  the  British 
Society  of  Aircraft  Constructors,  in  conjunction  with  the 
Aeronautical  .Society,  have  the  matter  under  considerati(.)n, 
the  Scottish  .shipbuilding  and  steel  industries  are  moving,  and 
it  may  be  possible  to  establish  an  a.s.sociation  for  research  into 
the  non-ferrous  alloys  in  the  near  future.  The  British  iron 
puddlers  and  the  Diesel  engine  manufacturers  have  inde- 
pendently established  research  organisations  for  the  benefit 
of  their  resjvctive  industries.  The  coal  mining  industry  is 
interested,  but  it  will  necessarily  take  time  to  organise  this 
huge  industry  on  a  national  basis. 

There  will  remain,  however,  important  fields  for  industrial 
research  which  we  can  never  hope  to  cover  by  means  of  re- 
search associations.  Research  into  fuel  is  one  of  these.  The 
Committee  of  Council  have  accordingly  established  the  Fuel 
Research  Board  as  a  part  of  the  Department.  The  researches 
we  are  conducting  through  the  Briti.sh  Fire  Prevention  Com-  _ 
mittee  and  the  (joncivU"  Institute  respectively  into  the  fire- 
resisting  and  other  properties  of  different  kinds  of  concrete, 
are  also  cases  which  call  for  national  action.  The  .siune  con- 
siderations hold  good  for  the  .scientific  problems  underlying 
illuminating  engineering  and   cold   storage. 

By  far  the  most  fundamental  work  initiated  during  the 
year,  .so  far  a.s  the  industrial  aspect  of  our  labours  is  con- 
cerned, has  hcon  the  appointment  by  the  CoTimiitlee  of  Coun- 
cil on  our  recommendation,  of  a  Director  of  I'uel  Research, 
with  a  Fuel  Research  Board  to  assist  him  in  laying  his  plans. 

The  .services  of  Prof.  Bone,  F.R.S..  of  the  Tmi>erial  College,, 
viere  retained,  with  the  con.s<^nt  of  the  College  Governors,  as 
consultant  to  the  Board.  The  British  Association  Committee 
on  Fuel  Economy  is  prepared  to  place  the  valuable  informa- 
tion it  has  collected  at  the  disposal  of  the  Fuel  Re.search 
Board,  and  the  Director  may  anticipat(>  the  active  help  of 
its  members  either  in  their'individual  or  corporate  capacity 
as  occasion  may  arise. 

The  Fuel  Research  Board  have  alreadv  presented  their  first 
report  outlining  their  proposals  for  taking  stock  of  the  caal 
resources  of  each  district,  classifying  according  to  their  quali- 
ties the  seams  which  are  being  worked  or  which  might,  in 
certain  circuinstances,  be  worked,  and  ascertaining  broadly  the 
industrial  uses  to  wliich  the  different  kinds  of  coal  are  beim: 
put.  It  is  intended,  with  the  help  of  the  c^ialowners,  to  col- 
lect typical  specimens  of  the  coal  seams  of  the  various  coal 
jnining  districts,  and  to  examine  and  classify  them  hy  me.ans 
of  cliemiial  and  physicat  examination  in  the  laboratory.     On 
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the  more  theoietical  side  it  is  intended  to  conduct  investiga- 
tions into  the  naturo  and  ()ri),'in  of  th<'  vaiious  types  of  coal. 
*  and  into  the  clieniical  and  |ili.vsical  lu'liavioiir  of  their  con- 
stituents under  tlie  action  of  iioat  and  other  ajjents,  lietjinninn 
with  the  well-dcliiied  types  of  c-oal  as  they  occur  in  coni- 
merce. 

'I'he  work  of  the  Fuel  PU-search  Roard.  like  thirt  of  the 
I'liivisional  Coninutt«>  on  liese.arch  into  Cotton  has  been  in 
ihi-  main  preparatory.  Neither  body  has  yet  done  much  in 
actual  research,  for  they  have  been  doinfi  the  careful  think- 
iwii  without  which   ideas  are  liarren. 

We  have,  however,  reconnucnded  that  (grants  .should  be 
in;ide  for  thrtv  pieces  of  rest'arcli  which  are  related  to  the 
work  of  the  Fuel  Re.si>arch  Board.  The  first  of  these  is  beiny 
rarried  on  at  tlie  Manchester  Municipal  School  of  Teehnolo^jy, 
,-iiid  has  for  its  objects  the  use  of  bi'ltcr  methods  of  domestic 
lieatiny^,  and  improvenu'nt  in  the  vmtilation  of  dwelling.' 
r<K)ms.  A  jjrant  has  also  lieen  tiiven  to  the  Institution  of 
lleatins  and  Ventilatiiifi  Kn^'ineers  to  enable  them  (n)  to 
tabulate  and  print  the  result  of  live  re.searc'lies  on  domestic 
heating  carried  out  at  Fniversity  Collcfje,  London,  during;  the 
past  three  years,  f/i)  to  carry  out  a  research  with  a  view  to 
est.abli.shin>;  eoet'ficients  of  heat  transmission  throujih  standard 
,  buildinu  materials,  and  (c)  to  conduct  an  investifjation  on 
heat  tran-ismission   from  radiators. 

The  third  ;;rant  will  .secure  the  continuance  of  the  work 
be^un  in.  191'2  by  the  Coinniitte*'  for  the  Investigation  of 
.\tmospheric  Pollution. 

.\  iivant  made  in  November  last  to  the  Institution  of  Mining 
Engineers  to  enable  them  to  investi),'ate  (ii)  the  inlhienee  nf 
hot  and  moist  atmosphere  on  workers  employed  in  mines,  and 
(())  the  methods  to  be  employed  for  cooling  and  (h'ying  the 
atmosphere  of  mines,  will  lead,  we  hojie,  to  an  improvement 
in  the  circumstances  in  which  a  large  number  of  miners 
work.  Since  the  grant  was  made  the  principal  coaloyi'ners 
have  been  con.sidering  the  establishment  of  a  National  .Asso- 
ciation for  Research,  which  could  undertake  this  and  othe'- 
researches  atfecting  the  industry. 

The  Ministry  of  Munitions  and  the  firms  concerned  have 
'■rt-o(5erated  with  the  Department  in  a  series  of  experiments 
intended  to  remove  the  difficulties  experienced  by  En.sjlish 
manufacturers  of  X-ray  bulbs.  We  have  i-etained  Dr.  Wil- 
lows, of  the  Sir  .John  Cass  Technical  Institute,  to  direct  the 
investigations.  Certain  results  of  value  have  alre.'idy  been 
obtained. 

{To   be   ronchuird.) 


WAR  ITEMS. 


When,  the  Nij^hts  Draw  In. — .-X  correspondent  with  the 
Fiirces  in  France,  writing  under  date  August  '2SvA,  says;  — 
"  ITntil  I  came  out  here,  five  months  ago,  I  had  not  missed 
an  issue  of  the  Rf.vii'.w  for  years.  We  do  not  get  very  much 
time  l'(ir  reading.  l)Ut  now  that  the  nights  are  drawing  in  we 
.^hall  prcibably  find  the  time  hanging  rathei-  heavily,  and  a 
perusal  of  the  Review  will  be  profitable  and  keep  us  abreast 
t  of  the  times.  I  am  afraid  we  shall  not  be  able  to  reply  to 
any  of  the  '  Situations  Vacant,'  however.  I  daresay  you 
\\i.)uld  be  very  amused  if  you  knew  of  some  of  the  jobs  that 
we  electrical  men  are  called  upon  to  do,  but  I  was  very 
pleased  to  hear  a  sergeant  .say  one  day  that  he  liked  to  have 
electrical  men  in  his  section,  because  they  w'ere  so  adaptable  ! 
We  get  some  very  interesting  jobs,  and  get  over  them  in 
record  time.  Only  a  couple  of  weeks  ago  we  installed  a 
cimplete  plant,  engine,  generator  (bed  for  .same),  mains,  and 
'witchbosrd,  after  fi  o'clock  in  the  evening.  We  are  just 
keeping  in  training  for  all  the  extensions  to  plant  after  the 
w:ii-.     I  only  hope  that  that  happy   time  will  soon  be  here." 

Discharged  Soldiers  and  Motor  Work. — The  Central 
Connuittee  for  the  Employment  of  Dischai-ged  Soldiers  and 
Sailors  draws  attention  to  the  position  of  such  men  with 
respect  to  the  motor  industry.  It  is  considered  inadvisaide 
.  for  men  who  have  not  alieady  trained  as  drivers  to  do  so 
■  now.  Among  the  reasons  given  are  the  cancellation  of  private' 
petrol  licences  and  the  difficulty  at  present  found  in  obtain- 
ing work  for  highly-skilled  men  of  many  years'  experience. 
Thousands  of  unskilled  men  who  were  enli.sted  and  are  now, 
after  training,  coming  back  to  civil  life,  will  be  anxious  to 
remain  at  motor  work.  Although  there  is.  genei'ally  si>eak- 
ing,  an  over-supply,  the  committee  say  there  ia  a  certain 
demand  for  men  who  are  capable  of  undertaking  work  on 
commercial  cars  and  on  agricultural  tractoi's,  but  in  both 
cases  the  work  is  somewhat  heavy,  and  therefore  not  suit- 
able for  men   who  have  been  badly   injured. — Timr.i. 

British  Westinghouse  War  Relief  Fund. — .\  fidl  state- 
ment of  receipts  and  payments  in  connection  with  the  Briti.sh 
Westinghou.se  Employes'  War  Relief  Fund  w'as  submitted  to 
a  meeting  of  delegates  held  on  Friday  last  in  the  Women's 
Canteen  at  Tiafford  Park.  'Hie  number  of  employes  with 
the  Forces  to  date  is  '2,702,  and  the  casualties  have  l>een  ex- 
ceedingly high.  The  dependents  who  received  allowances  at 
June  30th.  1017,  was  71S.  The  accounts  cover  the  period 
from  August  •24th,  1914,  to  June,  1917.  The  total  receipts 
stand  at  £44,108,  £29,103  of  which  was  contributed   by  em- 


ployes and  £13,990  by  the  company,  the  remainder  consiBt- 
mg  of  donations  and  interest.  Tliere  has  been  paid  out  to 
lU'iiendents  t'25,iS3(J,  fll,67f^  has  i)een  .set  aside  for  a  Di.s- 
ablement  and  Dependents'  F'und,  and  over  .t'2.080  has  been 
spent  in  donations  to  local  and  national  funds,  Christmas 
gifts,  and  paynu^nts  to  Red  Cross  workers. 

Tradinjl   with  the  Laemiy. — ^Thc  "  London  Gazette  "   for 

.\ugust  31.st  contains  a  further  list  of  persons  and  bodies  in 
the  following  countries  with  whom  trading  is  prohibited  :  — 
.•\rgentina,  I'aragiuiy,  I'ruguay,  Brazil,  Chile,  Colombia, 
(Ireece,  Netherlands  East  Indies,  'Norway,  i'eru,  Spain,  and 
Sweden,  also  parti<'ular.s  of  ^  nundier  jf  removals  from  pre- 
vious lists. 

German  Industrial  Census. — .\ccordi]it^  to  the  "  Ham- 
burgi.scher  Correspondent."  a  c<'nsus  was  to  l)e  taken  on 
.'\ugu.st  lath  of  all  industrial  and  trade  establishments  through- 
out the  (ierman  Km]iire.  The  cibjeet  of  this  eensus  is  .stated  to 
be  the  colle<'tion  of  statistiial  data  consideied  nei'essary  lor 
the  suci-essful  econiimie  prosecution  of  the  war  and  to  facili- 
tate the  transition  of  the  (ierman  economic  .system  from  war 
to  peace  conditions.  I'he  censiis  was  to  include  all  Germans 
engaged  in  industry,  whether  as  niamifacturers,  independent 
master  craftsmen,  tradcsnuui,  or  home  industrial  workeis, 
and  was  to  be  carried  ()\it  Ihrougb  municipal  and  coumunial 
authorities. — Financier. 

Small  Supplies  of  War  Material. — .\ccording  to  the 
Maniiitg  Adrciiimr,  at  the  West  Ham  Court,  last  week, 
Samuel  Coster,  43,  an  electrical  engineer,  was  charged,  on 
remand,  with  entering  into  negotiation,  without  a  permit, 
tor  the  sale  of  30i  lb.  of  alloy  worth  i'Ki;  and  al.so  with 
having  under  his  control  alloy  required  foi-  the  production 
of  war  material.  ])etective-Sergeant  Mould  said  he  had  been 
to  the  Mini.stry  of  Munitions,  and  he  was  told  that  there 
was  no- intention  to  prosecute,  ■  it  being  held  that  the  Act 
was  not  intended  to  apply  to  such  small  quantities.  The 
accused   was  then  discharged. 

Reconstruction  in  France. — .\  law,  proniulfjaled  on 
August  6tli,  authoi-i.ses,  inter  alia,  the  Minister  of  Commerce, 
Inilu.strv,  and  Posts  and  Telegraphs  to  expend  a  sum  not 
exceedings  2.50,000,000  frs.  (about  £10,a)0,00«  at  par)  on  the 
purchase  of  raw  materials,  plant,  &c.,  necessary  for  the  re- 
establi.shment  of  industry  in  the  invaded  districts  of  France. 
Plans  for  the  purchase  of  material,  &c.,  will  be  drawn  up 
b\-  three  Commissioners  acting  under  the  direction  of  an  Office 
of  Indu.strial  Reconstruction,  consisting  of  ^ight  representa- 
tives of  the  Government  Departments  concerned  and  eight 
representatives  of  commerce  and  industry  (of  whom  four  ai'e 
to  belong  to  the  invaded  districts).  The  Office  is  to  be  estab- 
lished at  the  Ministry  of  Connnerce. — Board  of  Trade  Journal. 

Where  Germany  gets  Copper. — The  Serbian  copper  mines 
are  now  being  intensively  exploited  by  the  Genmajis  and  Au.s- 
trians,  and  good  copper  deposits  are  al.so  said  to  have  been 
found  in  Poland.  Work  has  recently  begun  in  the  lead  and 
cop{>er  deposits  in  the  di.strict  of  Rielce,  and  in  the  lU'igli 
bourhood  of  Miedziana,  Lysa  Gora,  and  Olkuss  the  methndi 
cal  exploitation  of  these  ores  has  already  been  started.  'I'be 
existence  of  copper  in  this  district  has  long  been  known,  buf 
under  Russian  rule  the  deposits  were  neglected,  as  the  autho- 
rities devoted  all  their  attention  to  the  exploitation  of  the 
mines  in  the  Urals. — Ironmonger. 

Niagara  Power  and  Munitions. — The  "  Times  "  corres- 
pondent at  Toronto  reports  Mr.  I  areas,  .Attorney-General  of 
Ontario,  as  believing  that  a  revision  of  the  treaty  between 
('.:cat  Britain  and  the  fnited  States  regulating  the  use  of 
the  water  of  Niagara  Falls  may  be  nece.s.sary.  "There  has 
been  an  acute  shortage  of  power  in  Ontario.  Under  the 
treaty  the  United  States  is  allowed  to  use  20,0(X»  cu.  ft.  a 
second  and  Canada  36,000  cu.  ft.  Recently  the  Ontario  Hydro- 
Electric  Commission  secured  an  Order  in  Council  authorising 
the  expropiiation  <if  exported  jxiwei-  in  order  to  relieve  the 
situation.  But  even  this  does  not  meet  the  domestic  demand. 
If  export  is  prohibited  many  American  industries  will  be 
embarrassed.  ITie  increa.sed  use  of  power  on  both  sides  is 
largely  due  to  the  demand  for  the  manufacture  of  muni- 
tions. It  is  suggested  that  the  treaty  be  revised  to  allow^ 
both  counti-ies  to  divert  more  water  from  Niagara  rivei'." 

Indiscriminate   Granting  of  Trade   Protection   Cards.— ;.\i 

Bermond.sey,  Messrs.  Sadler  A:  Co.,  engineers,  in  applying 
f(U'  the  further  exemption  of  a  turner  and  fitter.  37,  passed 
for  labour  abroad,  stated  that  they  had  applied  for  a  trade 
piotection  certificate  for  the  man,  but  had  been  told  by  the 
officers  that  they  had  better  stick  to  the  Tribunal  as  long 
as  they  could.  Consequentlv  they  were  not  granted  a  certifi- 
cate. The  xMilitary  Representative  (Lieutenant  .L  A.  Davis) 
.said  this  man  was  fully  entitled  to  the  protection  cerfificate. 
These  certificates  were  being  is.sued  to  men  not  entitled  to 
them,  but  men  fully  entitled  to  them  could  not  get  theni.  , 
In  one  case  he  learnt  that  a  boy  of  19  had  been  granted  a 
certificatt^.  and  on  visiting  the  factory  where  he  wa.s  em- 
ployed he  found  that  he  had  been  granted  a  protection  certifi- 
cate for  the  stamping  of  cakes  of  .soap.  On  the  day  of  his 
visit  a  woman  was  doing  liis  work,  as  the  boy  was  aw.iy  on 
hiiliday.  In  another  case,  a  man,  2fi  years  old,  passed  for 
general  service,  engaged  by  a  firm  of  coal  merchants  doing 
odd  jobs  in  their  coal  whari",  had  obtained  a  protection  certifi- 
cate.    The   Tribunal  had    refused  his  appeal  for   exemption, 
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and  he  had  lodged  an  appeal  with  the  Appeal  Tribunal,  but 
whilst  his  case  was  pending  he  obtained  the  protection  certi- 
ficate. He  thought  the  Tribunal  ought  to  draw  public  atten- 
tion to  the  way  these  protection  certificates  were  being  ob- 
tained. The  Tribunal  instructed  the  Town  Clerk  to  communi- 
cate with  the  Government  Department  responsible  for  grant- 
ing the  protection  certificates,  drawing  attention  to  the  in- 
discriminate manner  in  which  they  were  being  issued.  .Appli- 
cant was  granted   two  months'   exemption. 

\t  Caniberwell,  Mr.  W.  .1.  A.  Westcott,  ^'>.  passed  for 
general  .-iervice,  iiianaging  director  of  Messrs.  .\rthur  .\dams 
aiul  Co.,  Ltd..  tin  box  nianutacturers.  of  Meeting  House 
Lane,  Peckhani,  appeared,  at  the  request  of  the  Military 
Representative,  to  show  cau.se  why  his  certificate  of  condi- 
tional exemption  shotdd  not  he  withdrawn.  He  informed 
the  Tribunal  that  hi'  had  lieeu  granted  a  card  of  exemption 
iMider  the  I^rotected  Trades  Schedule.  The  Militaiy  Repre- 
sentative .said  that  this  was  not  a  l)usine.ss  of  national  ini- 
jiortance.  Mr.  -1.  Xisbett  replied  that  evidently  the  Ministry 
of  Munitions  thouglit  it  was,  for  they  had  granted  him  an 
exemption  certificate.  .\ppli<'ant  said  he  held  direct  Govern- 
ment contracts  for  the  manufacture  of  tin  boxes.  The  Mili- 
tary Representative  said  there  were  many  men  in  the  borough 
holding  these  trade  cards  engaged  in  businesses  which  were 
not  of  national  importance,  and  they  did  not  know  under 
what  conditions  they  were  obtanied.  He  did  not  wish  to 
reflect  on  this  case,  but  he  found  that  all  sorts  of  ,dodges 
\'\'ere  being  resorted  to  in  order  to  get  the  cards.  Tin  box 
manufactui'ers  were  not  inchideil  in  the  list  of  certified  occu- 
pations, and  he  thought  the  man  ought  to  join  the  Army. 
Sir  Evan  Spicer  said  the  question  i'or  the  Tribunal  was 
whether  this  business  was  to  be  thrown  away,  even  though 
it  had  grown  out  of  the  war.  The  Military  Repre.sentative 
.said  if  they  wei-e  going  to  keep  young  men  like  this  out  of 
the  .Army,  esi^ecially  if  they  were  fit,  they  might  as  well 
'■  throw  up  the  sponge."  It  was  decided,  to  cancel  the  ex- 
emption granted  by  the  Tribunal,  which  deprived  the  appel- 
lant of  any  fuither  right  to  an  apjieal  at  the  Tribunal  should 
his  card  be  withdrawn  by  the  Ministry  of  Munitions. 

Exemption  Applications. — .At  Batley,  three  electrical  engi- 
neers' certificates  we.re  reviewed.  H.  Hainsworth  (37,  in  charge 
of  a  large  engineering  firm),  who  possessed  an  M.A.R.O. 
certificate,  and  had  been  working  90  hours  a  week  on  shell 
factories  contract  work,  was  given  a  renewal  of  conditional 
exemption.  .A.  Brook  (38),  electrician,  with  M.A.R.O.  certifi- 
cate, was  afso  given  conditional  exemption.  H.  dagger  (37) 
was  told_  to  apply  for  an  M.A.R.D.  certificate,  and  submit 
himself  for  medical  examination. 

At  the  Hull  Tribunal.  Mr.  T.  Holme,  the  Corporation  tele- 
|)hone  manager,  ajiplied  for  exemption  certificates  in  the 
place  of  the  existing  blue  cards  granted  by  the  Military 
Repre.sentative  to  15  telephone  employes.  In  reply  to  a  ques- 
tion as  to  what  was  the  position  of  the  nnlitary  in  relation 
.to  these  men.  Captain  Chapman  said  that  they  were  already 
exempted,  but  the  certificates  granttnl  weiv  now  out  of 
date,  and  they  required  Tribunal  certificates,  to  which 
the  military  ottered  no  objection.  The  Hundier  Garri- 
son and  the  York  Conunand  had  told  them  what  they 
had  to  do,  and  the  telephone  employes  had  .to  do  it.  As  a 
matter  of  fact,  he  believed  every  one  of  the  men  would  have 
to  go  under  military  control  absolutely.  In  regard  to  re- 
placing the  -A  men,  Mr.  Holme  .said  the  15  names  were  put 
forward  in  agreement  with  the  Im-al  military  authorities  and 
themselves  for  .substitution.  They  also  communicated  with 
the  National  Service  Department,  and  gave  details  of  the 
men  they  wanted.  Only  four  had  been  sub.stituted,  and  that 
was  why  he  was  making  the  application.  It  was  not  sug- 
gested that  the  whole  of  the  1.")  should  be  substituted,  but 
only  those  under  31  years  of  age.  Mr.  Gib.son  asked  if  theie 
was  any  objection  to  the  men  doing  four  hours  per  week 
dock  guard  duty,  and  in  order  that  the  decision  of  the 
military  might  be  obtained,  the  i.ssue  of  the  new  certificates, 
which  was  agreed  to,  was  deferred. 

At  the  Hull  Tribunal,  the  Tramways  Committee  applied 
for  three  men  engaged  as  armature  winders.  One  was  classi- 
fied I',  I  and  the  other  two  CI.  The  start'  had  been  before 
the  Advi.sory  Coiniiiittee,  who  had  taken  all  the  A  men.  A 
represf'Mtative  of  th^.-  department  .said  th;it  if  tliese  men  were 
taken  it  wouhl  ni<'an  that  the  whole  tramway  sy.stem  would 
!«•   stopped.     Coiulitinnal  exemption   was  allowed. 

.\t  the  South  Yorkshire  Military  Appeals  Court,  on  Satur- 
day. 17  cases  concerning  employes  of  the  Rotherhani  Cor- 
poration tramways  were  considered.  According  to  the  Yorh- 
xhirr  Post,  ifi  each  ca.se  the  Military  Repri'.sentative  apivaled 
again.st  an  exemption  granted  l>y  the  Local  Tribunal.  Fifteen 
drivers  were  among  those  concerned.  The  statement  sub- 
mitted on  behalf  of  the  Corpf)ration  was  that  they  were  doing 
their  best  to  get  substitutes,  as  .shown  by  the  fact  that  they 
had  arranged  to  release  six  of  the  17  men  as  soon  as  substi- 
tutes were  efficient.  They  had  ■'«)  substitutes  sent  down,  but 
only  10  remained.  The  tratlic  manager  informed  the  Chair- 
man that  it  was  not  desirable  to  utilise  women  as  substitutes 
for  mntonnen,  as  was  done  in  Donca.ster  and  elsewhere,  as 
the  gradients  on  some  of  the  routes  were  dangerous.  Two  of 
the  men  were  ordereil  to  join  up.  and  others  were  given 
until  November  30th.  but  the  Chainhan  .said  the  Tribunal 
felt  strongly  that  all  the  men  should  eventually  find  their 
way  to  the  Colours.    The  exemption  would  not  be  made  final, 


and  the  management  had  better  do  all  it  could  to  find  substi- 
tutes, women  or  otherwise,  as  the  prospect  was  that  the 
men  concerned  would   have  to  go. 

Renewed  exemption  to  January  1st  has  been  granted  to 
A.  A.   Clements   (30,   CI),  electrical  engineer,   Taunton. 

At  Surbiton,  the  Electricity  Supply  Co.  appealed  for  a 
meter  mechanic    (27,   C2),  and  three  months  were  conceded. 

.At  Oxiord,  the  Militarv  appealed  against  conditional  ex- 
emption held  since  June  i9th,  1916,  by  W.  Bush  (40,  Bl), 
.scientific  electrical  instrument  maker,  engaged  at  the  Elec- 
trical Laboratory,  Parks  Road.  Prof.  Townsend  stated  that 
Bush  was  engaged  on  the  con.struction  of  wireless  apparatus 
h)r  the  Royal  Naval  Air  Service,  under  his  direction,  and 
Lieutenant  Owen  .said  that  he  ought  to  be  protected  by  the 
Admiralty.     The   exemption   was  cancelled. 

Bath  Tribunal  has  granted  three  months'  exemption  to 
.A.  H.  Leonard  (^f,  C -l).  electrical  engineer  at  the  Grand 
I'urnp   Pioom  Hotel. 

\t  Whitliy,  the  electrical  engineer  to  the  U.D.C.  (Mr.  J. 
Piggott)  appealed  foi-  a  shift  engineer-  (19,  CI),  and  said 
that  an  efficient  substitute,  .sugge.sted  by  the  Military,  would 
require  months  of  training  liefore  he  could  satisfactorily 
undertake  the  work  and  acquire  local  knowledge  of  the  situa- 
tion  of  cables,   &c.  '  The  appeal  was  disallowed. 

Before  the  Eton  Rural  Tribunal,  exemption  was  .sought  for 
\.  H.  Proud  (37,  B2),  electrician  at  the  Stoke  Park  Golf 
Club.  Three  months  were  allowed,  the  case  to  be  then  re- 
considered. 

At  Oxford,  a  review  was  made  of  exemptions,  granted  on 
the  ground  that  they  were  necessary  for  the  efficient  run- 
ning of  the  services,  to  H.  Wyatt  (31,  general  service)  and 
F.  L.  Chatwin  (33.  general  service),  engaged  with  the 
Oxford  Tramways  Co.  The  company  claimed  that  the  men 
were  indispensable,  but  the  appeals  were  allowed,  and  a 
month's  temporary  exemption  granted,  with  leave  to  appeal 
again. 


IMPORT     TRADE     OF     PERU. 


The  following  statement,  showing  the  imports  of  electrical 
and  allied  goods  into  Peru  during  the  year  1915,  is  extracted 
from  the  recently-issued  trade  statistics.  The  figures  for  1914 
are  added  for  purposes  of  comparison,  and  notes  of  any 
increases  or  decreases  are  given  :  — 

1914. 
Electrical   apininitu):. —  £ 

From  Germanv         l.tKJO 

,,       United  "states  ...  1..500 

,,      Great  Britain  ...  7(X> 


1915. 

200 
2,000 


Inc.  or  dec. 
£ 


800 
.500 
700 


Total       

3,200 

2,200 

- 

1,000 

Copper  wire  and  cable. — 

From  Germanv        

.50 

500 

+ 

450 

„       I'nited   States 

850 

5,000 

+ 

4,1.50 

Great   Britain 

— 

1.500 

-f 

1,500 

Other  countries 

2.50 

.5110 

+ 

2.50' 

1 

Total       

l,1.5i» 

7.500 

+ 

6,350 

Incandescent   liimpn. — 

From  Germanv        

3,tKKt 

1,300 

- 

1,700 

„       United  "states 

1,2(K> 

2,300 

-1- 

1,100 

,,      Great   Britain 

2(X> 

500 

+ 

300 

,,      Other   countries 

— 

1,400 

-t 

1,400 

Total        

4. 400 

5.5(X') 

+ 

1,100  ; 

Telephone  apparatus. — 

Prom  Germanv        

40(1 

1(R) 

— 

300 

„       United  "states 

KK) 

.'iOO 

— 

100 

,,;    Other  countries 

2<.X) 

100 

- 

100 

Total       

1,000 

.500 

- 

500 

Pumps. — 

^, 

From  Germany        

200 

.500 

+ 

300 

Belgium          

3(K) 

500 

+ 

200 

„       Uni'ted   States 

11.500 

8.(KK) 

3,.500 

Great   Britain 

1,.5(KI 

.500 

- 

l.(K)0 

Total        

13,500 

9,500 

— 

4,000 

lidilers. — 

' 

Prom  Germany         

!,()(») 

5<K1 

_ 

.50(1 

Great  Britain 

4,500 

8(H) 

- 

3,7fKi 

United  States 

1,500 

100 

- 

1.4(KI 

Total        

7,000 

1,400 

Spare  parts  for  machinery. — 

Prom  Unit<'d   States 
,,      Great  Britain 
Other  countries 

2fi,000 

11.000 

5,000 

]3,(KKI 
8,000 
2.000 

5,6l>i 


13.fKKI 
3.(Klfl 
3.00(1 


Total 


42,000        23,000       -    19,000 
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¥ 


1914. 

1915. 

Inc. 

or  dec. 

£ 

£ 

£■ 

Machinery  (nlhrr  than. 

agncu 

llural).— 

From  fiermany 

40,noo 

9,000 

- 

31.000 

,,      United   States 

l'27,n(lO 

97.000 

- 

30.(K)0 

Franco 

4,0<TO 

l,.i0O 

- 

2.rm 

Great   Britain 

42,0()0 

19,(X)0 

— 

23,000 

,,      Italv 

1,000 

1,000 

— 

Other  countries 

5,000 

2,500 

: 

2,500 

Total- 

•iiy.doo 

i3(i,aio 

,S'.I.(«J(I 

Kcii'iiciii/   and   triiinicuu 

ciir.s. — 

From  C'lei'uiaiiv 

."itNl 

3,000 

+ 

2.r.fKi 

.,       I'liit.n!    States 

1(),(K)*) 

17,000 

+ 

7.0<lO 

(Ireat    Britain 

3,(KK» 

1.0(l() 

- 

2.(KH) 

(Hlier  roliutries 

r),,-)(Ki* 
H),o(X) 

l.(KHI 

+ 

4,5(K) 

■I'l.tal 

•>2,0<K) 

3,000 

•B. 

'lt.'inni. 

Raih.— 

From  I'niteil   States 

11.3.000 

SO.OOO 

- 

33,000 

Ciernianv 

I.IXX) 

10,(X)0 

+ 

9.0()0 

(ireat   Biitain 

0.(X)0 

— 

— 

9.(HMI 

Other  countries 

3-2,000* 

'2,000 

30,000 

Total 

155,000 

9'2,000 

63,000 

« 

Belgium  f32.0tX1. 

Fire. — Press  reports  state  that  the  premises  of  Bradbury 
•and  Co.,  manufacturers  of  electric  lijfht  flttings,  of  Woodcock 
Street,  liinnintrliam.  were  (jutted  by  fire  on  Tuesday  raorninfr. 

Liquidation.— Kkli)  Bros.  &  Co.,  Ltd.— The  Con- 
troller. Mr.  .1.  K.  Percival,  has  applied  for  his  relea.se. 

Trade    Announcements.— Messrs.  Quead,   Ltd.,  have 

appointed  the  Western  Electric  Co.,  Ltd.,  of  49,  West  Campbell 
Street.  (ilas;row,  as  sole  agents  for  the  saleof  their  patent  "  Quead" 
fires  in  Scotland. 

Thk  Khush  Ki.KCTUM'Ai.  En'0Ini:i;hi.S(j  Co.,  Ltd.,  have  removed 
from  No.  1.  Kintrsuay,  to  Maxwell  House,  Arnndel  Street,  Strand, 
London.  W.C  L>. 


BUSINESS  NOTES. 


Boolt  Notices. — "Theory  of   the   Submarine  Telen:rapli 

and  Telephone  Ciilile."  By  Dr.  H.  W.  Malcolm.  London  :  The 
i:iri-trifiiiii  P.  and  P.  Co..  Ltd.     Price  ISs.  net. 

■  Enyineeriny  Directory."  Xo.  G4.  July.  1917.  London: 
Engineerrng'.  Ltd. 

■  Laws  of  Physical  Scieuce."  By  Dr.  E.  F.  Xorthrup.  London  : 
J.  B.  Llppincott  i:  Co.     Price  8s.  tid.  net. 

Brazil. — Tlie    American   Consul    at    Rio    Grande,    Rio 

Grande  do  Sul.  states  that  the  importation  and  distribution  of 
foreig'n  merchandise  in  the  State  of  Rio  Grande  do  Sul  have  been 
controlled  chiefls  by  German  houses,  which  endeavour  to  import 
everything'  possible  from  Germany.  "  In  the  electrical  line  this 
was  particularly  true,  but.  in  spite  of  this  handicap,  several 
.•\inerican  electrical  articles  found  their  way  to  the  market  solely 
because  of  their  sujieriority.  There  are  some  4.'>  electric  lijfht  and 
power  companies  f  urnishina'  service  in  the  various  municipalities  of 
this  State,  and  there  is  a  constant  demand  for  plain  lamps, 
hxtures.  fans,  small  motors,  and  supplies.  The  trade  is  principally 
in  the  hands  of  the  hardware  dealers,  all  of  whom  carry  some 
electrical  equipment,  and  certain  ones  make  a  speciality  of 
electrical  sjoods.  Certain  electrical  specialities  are  sold  in  drug- 
stores and  even  by  the  larger  general  stores,  but.  as  a  rule,  greater 
effort  is  put  forth  by  the  hardware  dealers  making  a  speciality  of 
these  lines.  American  electrical  irons,  toasters,  warming  pads. 
Arc.  could  find  an  increased  sale  through  intelligent  sales  methods, 
which  would  include  correspondence  with  the  dealers  conducted  in 
Portuguese,  or  at  least  in  Spanish."  Attractive  literature  should 
be  sent  at  once,  stating  terms  and  giving  data  showing  volume  ;ind 
weight  of  goods  packed  for  export.  ''  Three  months  are  often 
required  for  a  reply  from  this  section  of  Brazil,  and  it  is  best  to 
give  at  once  all  possible  information.  In  the  distribution  of 
electrical  goods  generally,  it  is  better  for  exporters  to  deal  directly 
with  the  importers,  and  not  place  all  chances  of  success  or  failure  in 
-  the  hands  of  a  general  agent." 

For     Sale.  —  The     Stalybridge,    Hyde,    Mossley,    and 

Dukinfield  Tramways  and  Electricity  Board  has  for  disposal  90 
Reason  maximum-demand  indicators.  Particulars  are  given  in  our 
advertisement  pages  to-day. 

The  Assets  Auctions  Co.  will  sell  by  auction,  on  Sept- 
ember 13th.  at  129.  Newiiigton  Causeway,  the  stock  of  an  electrical 
factor.  For  further  particulars  see  our  advertisement  pages 
to-day. 

The  Rochdale  Corporation  Electricity  Committee  has  for  disposal 
one  Belliss-Morcom-B.T.H.  220-KW.,  three-phase.  3,000-volt  steam 
alternator.     For  particulars  see  our  adverti-sement  pages  to-day. 

Kilmarnock  Coriwration  has  for  sale  one  complete  D.c.  switch- 
board for  lighting  and  traction.  For  particulars  see  our  advertise- 
ment pages  to-day. 

Catalogues    and    Lists. — British   Thomson- Houston 

Co..  Ltd..  Rugby. — List  Xo.  8.313  (20  pages)  contains  illustrated 
details  of  their  truck  type  ironclad  switchgear,  type  T.  forms 
.\  and  B'for  polyphase  systems  up  to  11.000  volts.  Half-tone 
illustrations,  outline  drawings,  and  diagrams  of  connections  occupy 
a  large  amount  of  space. 

The  Ben.iamin  Electric  Co..  Ltd.,  1a.  Rosebery  Avenue, 
London.  E.G. — Leaflet  giving  illustrated  description  and  prices  of 
their  industrial  signals  or  interior  factory  calling  systems  for  fire 
alarms,  air  raid,  and  general  service  purposes. 

Messrs.  L.  Andrew  ic  Co..  2.  Whitworth  Street  West.  Deans- 
gate.  Manchester. — Net  wholesale  price  circular  o^  india-rubber 
gloves  and  gauntlets. 


LIGHTING  AND  POWER  NOTES. 


Aberdeen. — YK.Mt's  Wohkinc — The  annual   report  by 

the  Corjioration  electrical  engineer,  Mr.  .1.  A.  Bell,  states  that  the 
total  income  tor  the  year  to  .luly  3Ist  \\M  K.li\:.M\'.\.  an  increase  of 
i:49H,  while  the  total  working  expenses  amounti-d  to  Jt' 47,21.5.  an 
increase  of  £.s,033.  The  gross  profits  amounted  to  £29.1.">3.  a 
decrease  of  dE7,j39.  There  was  a  deficit  on  the  year's  working, 
which  was  taken  from  the  reserve  fund,  now  standing  at  £39,304, 
of  £34.-1.  Summer  Time,  early  shop  closing,  and  lighting  restric- 
tions have  deduced  the  revenue  by  £1.07li,  and  a  reduction  of  5  per 
cent,  on  the  previous  year's  charges,  has  reduced  the  revenue  £1,192 
for  lighting,  £1,11)2  for  power  and  heating,  which  reductions  have 
been  counterbalanced  by  the  increase  in  sales  for  power.  Mr.  Bell 
explains  that,  owing  to  the  war,  the  advance  in  power  uses  has 
been  on  a  scale  never  experienced  before. 

Bolton. — The  electrical  engineer  (Mr.  W.  .1.  11.  Wood), 

at  the  request  of  the  Coal  Controller,  is  to  co-operate  with  Mr. 
J.  A.  Robertson,  as  local  representative  for  the  South  Lancashire 
and  Cheshire  districts  with  a  view  to  securing  economy  in  the  con- 
sumption of  coal. 

Canada. — Ontario   Hvdro-Electrk'   Proposals.-^Iu 

a  recent  letter  to  the  Elfctriciil  World.  Mr.  R.  P.  Bolton  discusses 
the  financial  possibilities  of  the  Ontario  Hydro-Electric  Com- 
mission's acquisition  of  the  Ontario  Power  Co..  which  was  rendered 
necessary  by  the  proposed  power  development  at  Queenston  by  the 
Commissioners.  The  water  which  the  Power  Co.  used  provided  a 
development  of  ISO. 000  H.P.  on  a  fall  of  liJO  ft.,  and  the  same 
volume  of  water  at  Queenston.  with  a  head  of  310  ft.,  will  develop 
about  390,000  water  H.P.,  or  300,000  electrical  H.P.,  at  an  estimated 
cost  of  S.iO  per  electrical  H.P.  But  the  new  development  will  still 
'  be  burdened  by  the  investment  on  the  existing  plant,  and  Mr. 
Bolton  considers  that  the  cost  of  the  Queenston  project  added 
thereto  will  still  leave  the  figure  at  S126  per  H.P..  which  is  that  of 
the  Ontario  Co.'s  property.  He  calculates  that  the  operating  and 
fixed  charges  will  amount  to  Sfl6'57  per  H.P.,  which  is  greatly  in 
excess  of  the  price  at  which  the  Commission  has  hitherto  purchased 
its  service. 

According  to  the  Fiiianriei-.  the  Imperial  Privy  Council  has 
granted  leave  to  the  Electrical  Development  Co.  to  appeal  against 
the  decision  of  the  Ontario  Courts  denying  the  company  the  right 
to  proceed  against  the  Attorney-General  of  the  Province  and  the 
Hydro-Electric  Commission  with  regard  to  the  contemplated 
Chippewa  development.  The  Electrical  Development  Co.  contends 
that  the  original  franchise  given  by  the  Government  stipulated 
that  it  woidd  never  take  water  from  the  Xiagara  or  Welland 
Rivers  (Chipjiewa  River)  to  compete  against  the  company.  It  is 
suggested  that  if  this  covenant  is  binding,  it  would  apply  as  much 
to  the  taking  of  water  through  the  works  of  the  Ontario  Power 
Co.  as  in  any  other  way.  The  Chippewa  power  plant  would  provide 
a  development  of  500,000  or  600.000  H.P..  at  a  cost  of  about 
830.000,000. 

Cardiff. — Linking-up. — The    electrical     engineer     and 

manag'er  has  submitted  a  report  on  the  question  of  linking-up  the 
various  power  stations  in  the  South  Wales  area,  in  connection  with 
which  a  Committee  has  been  formed,  of  which  he  has  been 
appointed  chairman.  He  asked  for  the  authority  of  the  Electricity 
Committee  to  go  more  closely  into  the  question  of  details,  including 
estimates  of  cost,  ice,  in  order  that  the  same  might  be  submitted  at 
a  later  date  to  this  Committee  for  consideration,  and  at  which 
time  it  is  intended  that  the  Committees  of  the  various  local  under- 
takings should  appoint  representatives  to  meet  together  to  finally 
discuss  the  matter.  The  Committee  agreed  to  this,  and  will  contri- 
bute to  the  united  Committee  similarly  to  other  electrical  under- 
takings on  the  basis  of  their  annual  revenue,  the  amount  of  the 
subscription  for  the  Cardiff  undertaking  being  £10. 

Colne. — Salaries. — The  T.C.  has  decided  to  give  the  Cor- 
poration officials  a  war  bonus  of  £25  per  annum.  When  the  war  com- 
menced it  was  decided  to  leave  over  the  question  of  increases  of 
salary,  but  it  was  felt  that,  as  most  workmen  were  now  in  receipt 
of  more  or  less  substantial  war  bonuses,  the  officials  should  also  be 
granted  a  contribution  towards  the  increased  cost  of  living. 

Continental. — France. — La  Societe  des  Forces  Motrices 

de  la  Truyere  is  the  name  of  a  new  company  which  has  just  been 
formed  in  Paris  with  a  capital  of  £600.000.  to  establish  a  large 
hydro-electric    plant   to   utilise  the  water  power  of    the    River 
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TruyJre,  the  Socift^  des  Mines  de  Bruay,  and  the  Socidte  des  Forges 

de  Chatillon-Commentry-Neuves  Maisons  are  interested  in  the  new 
undoi-takintr,  the  main  object  of  which  is  to  supply  the  electrical 
energy  required  for  the  new  electric  steel  plant  which  is  at  present 
in  course  of  construction  by  the  Chatillon-Coramentry  Co.  It  is 
stated  that  the  hydro-electric  plant  to  be  established  will  have  a 
capacity  of  ;fli,OtH)  H.p. 

Spain.— Followin'j  the  experiments  at  its  Marie  Luise  Pits,  it  is 
reported  that  the  Sociedad  Metalurg-ica  Duro-Felfruera  has  decided 
to  adopt  undersrrouud  electric  traction  in  the  whole  of  its  collieries. 

Italy. — Accordinjr  to  the  American  Consul,  in  theCityof  Venice 
there  are  over  1,200  users  of  electric  lijfht  and  over  1,000  users  of 
electric  power.  Electricity  is  ijenerated  by  water  power,  and  as 
coal  is  scarce  and  hiyh  in  price  the  number  of  power  users  is  lar^e 
everywhere  in  the  Veneto,  and  is  constantly  incrcasinsr. 

Accordin^r  to  a  para-jraph  in  L' Ecunoiiihta  d' Italia  for  August 
25th,  the  Municipality  of  Turin  has  under  consideration  a  large 
new  hydro-electric  station  in  Valle  dell  'Oreo.  The  scheme  will 
comprise  (1)  the  construction  of  two  barrages  on  Lakes  Serru  and 
Agnel,  in  the  valley,  capable  of  storing  7  million  cubic  metres  of 
water,  and  a  branch  on  the  Ceresole  plain,  on  the  left  slope,  of  an 
average  capacity  of  2,200  litres,  with  a  minimum  of  1. 4." ii  litres  ; 
(.2)  a  barrage  on  the  Telessie  plain  and  Lakes  Balma  and  Eugio,  to 
form  a  basin  of  1.")  million  cubic  metres  ;  (3)  a  branch,  from  the 
■Valle  dell  'Oreo  to  the  Valle  della  Centrale  del  Rossone.  on  the  left 
bank,  where  all  the  water  from  higher  up  will  be  collected. 
-According  to  estimates  received,  the  new  installation  will  give 
20,000  KW.,  and  will  cost  40.740.000  lireC£l.tJ2!),()00). 

Dublin. — At  a  meeting  of  the  Corporation,  last  week, 

objection  wiis  taken  by  Mr.  Moran  to  certain  extra  payments  to 
employes  of  the  city  electricity  department.  Mr.  P.  T."  Daly  said 
it  was  curious  that  two  men  were  always  mentioned  as  having 
done  the  overtime.  Mr.  Sherlock  stated  that  some  members 
thought  the  men  referred  to  were  favoured  by  the  chief  engineer 
because  they  were  associated  with  him  in  other  matters.  Alderman 
Farrell  declared  that,  in  his  opinion.  Mr.  Ruddle  was  not  a  free 
man  ;  some  of  the  officials  even  threatened  him  in  his  office.  The 
paragraphs  relating  to  overtime  payments  were  deleted. 

Dnndalk. — The  Urban  Council  has  adopted  a  I'eport  of 

the  Electricity  Committee,  in  which  it  was  stated  that  a  satis- 
factory settlement  had  been  arrived  at  in  the  arbitration  on  matters 
in  dispute  with  Messrs.  Brook.  Hirst  &  Co.,  contractors  for  a  new 
switchboard  in  connection  with  the  supply  meters  at  the  Great 
Northern  Railway  (Ireland)sub-station.  The  contractors  ha*l  agreed 
in  each  matter,  and  had.  in  addition,  paid  the  arbitration  exi)enses. 

Fife.— Steel  Furnaces.— A  5,000-h.p.  steam  turbo- 
generating  set  has  just  been  installed  at  the  works  of  the  National 
Steel  Foundry  (1»U),  Ltd.,  at  Leven,  to  supply  the  current  for  the 
electric  steel  melting  furnaces,  and  for  other  purposes.  The  com- 
pany has  at  present  two  electric  steel  furnaces,  one  being  of  the 
Snyder,  and  the  other  of  the  Heroult  type  ;  a  third  furnace  is, 
however,  in  course  of  erection,  and  is  expected  to  be  in  operation  at 
an  early  date. 

Glasgow.— Year'.s  Workino.- The  twenty-fifth  annual 

report  of  the  Corporation  electricity  undertaking,  for  the  year 
ended  May  31st,  1917,  .shows  a  gross  revenue  amounting  to 
^.580.433.  and  working  expenditure  to  .^404,4114,  leaving  a  gross 
profit  of  .tl76,02!t;  interest.  i;83.U39,  sinking  fund,  ■(;7G.(l4!Cand 
depreciation,  f.ja.ddfi,  absorbed  .«2I4,6!I5,  leaving  a  deficit  on  the 
year's  operations  of  £38,6G6,  to  meet  which  a  sum  has  been  trans- 
ferred from  the  reserve  fund  account,  which  now  stands  at  £19,172. 
The  revenue  account  shows  an  increase  of  .£411,713,  but  the  working 
eipen.ses  have  increased  by  £t<l,7r)2.  due  apart  from  the  larger- 
output  to  the  increased  price  of  coal,  materials  and  workmen's 
wages  :  -e.-i.s.Sa  has  been  paid  to  dependents  of  employes  on  active  ' 
service. 

Capital  exijenditure  during  the  year  amounted  to  £2.i5.353.  and 
the  total  capital  expenditure  at  the  end  of  the  year,  less  deprecia- 
tion written  off,  stood  at  £2,835,297  ;  the  total  depreciation 
written  off  the  capital  account  to  May  3l3t  amounts  to  £7(ii;,9in. 
The  consumers  at  May  31st  last  numbered  34,724,  as  com))ared  with 
33,60."i  in  the  previous  year.  The  total  units  generated  were 
162,398,668,  including  5,139,217  purchased  from  the  tramway 
department;  the  total  units  sold  were  141,196,627,  as  comparM 
with  112,794,461  in  1916.  The  units  sold  to  private  consumers 
were  140,513,680,  an  increase  of  30,(125,058,  equal  to  27' 17  percent.  ; 
of  these.  20.474.183  units  were  for  lighting,  and  120,039,497  for 
power.  The  total  number  of  motors  connected  was  12,401  of 
97,733  II. p.,  and  the  units  consumed  amounted  to  117,547.855,  as 
compared  with  11.472  motors  of  84,744  H,P.  and  88,.596,457  units 
in  the  previous  year.  The  total  connected  load  was  123.180  kw..  aa 
compared  with  109.370  KW.  ;  and  the  maximum  demand  on 
December  21st  last  was  49,185  KW. 

The  re|)ort  states  that  the  foundation  contract  and  river  work 
of  the  new  Dalmamwk  works  ia  now  practically  complet.-d.  and 
that  plans  and  specifications  were  shortly  to  be  issued  for  the 
buildings,  boiler  house,  turbine  room  and  switch  house,  and  that 
permission  has  t)een  obtained  for  orders  being  placed  for  two 
15,000-KW.  turbo-alternators  and  necessarv  lioilera.  It  is  hope<l 
that  a  third  8.000-kw.  turbine  .'<et  will  be'ready  for  this  winter  at 
Port  Dundas  station,  bringing  up  its  capacity  to  46.600  h.p.  ;  a 
limilar  sized  turbine  has  been  supplied  to  PoUockshaws  Koad 
station,  making  the  plant  capacity  37.000  KW.  The  Govan  and 
Partick  plants  represent  4,450  H.P.  and  2.650  H.P.  respectively. 

Contracts  have  been  entered  into  for  the  supply  of  coal  for  the 
eominjf  year  at  practically  the  same  price  aa  in  the  year  just  closed. 


The  Committee  recommends  that  the  charges  for  electrical 
energy  as  from  the  date  of  last  survey  of  the  financial  year  1916-17, 
and  until  further  notice,  be  : — For  private  lighting  in  shops,  ware- 
houses, theatres,  &c,.  .id.  and  Ud.  ;  domestic  lighting,  4Jd.  ;  for 
power,  2d.  and  Id.  per  unit,  500,000  units  and  over,  IJd.  for  the 
first  250,000  units,  and  ^d.  for  the  second  250,000  units  ;  special 
supply,  Id.  and  yi.  per  unit.  Heating,  other  than  domestic. 
1  id.  per  unit  ;  special  rate  to  domestic  consumers.  Id.  per  unit  ; 
where  a  special  meter  is  to  be  installed  for  heating  or  cooking 
supply,  I  \A.  per  unit ;  the  KW.  charge  to  be  increased  by  1 5  per 
cent,  plus  a  running  charge,  which  will  vary  with  the  price  of 
coal. 

Hebden    Bridge.— Bulk    Supply.— The    U.D.C.    has 

mailc  an  agreement  with  the  Halifax  Corporation  for  the  supply  of 
electricity  in  bulk  to  Hebden  Bridge  for  a  period  of  seven  years 
from  September  9th.  The  Corporation  is  to  supply  all  mains, 
plant,  and  apparatus,  and  the  Council  is  to  carry  out  the  laying  of 
the  cablf  betwi^en  the  Corporation's  existing  station  and  the 
Council's  electricity  works. 

Hove. — Price    Increase. — From    September   80th   the 

charges  for  current  for  power  will  be  increased  to  2d.  per  unit  on 
the  flat  rate  and  by  1 0  per  cent,  on  the  indicator  rates  of  charge. 

Ireland. — The  rising  cost  of  illuminants  is  again  drawing 

attention  to  the  advantages  of  electricity  and  its  cheapness  when 
water  power  can  be  had  on  the  spot.  Few  countries  are  more 
favoured  with  rivers  and  streams,  and  the  wonder  is  that  such 
power  is  left  untapped  in  so  many  places,  particularly  in  the  south 
and  west,  where  many  towns  and  villages  are  built  on  rivers,  to. 
Another  matter  for  wonder  is  that  there  is  not  more  pi'opaganda 
on  the  advantages  of  electrical  lighting. 

London. —  Deptforu.  —  The  General  Purposes  Com- 
mittee reports  that  a  letter  has  been  received  from  the  Clerk 
of  the  L.C.C.  referring  to  the  question  of  the  electricity  supply  of 
London.  The  County  Council  now  suggests  that  a  further  Con- 
ference should  be  held,  and  in  this  connection  the  Clerk  states  that 
he  presumes  that  if  a  Committee  exists,  this  Council  would  wish  to 
be  represented  at  the  further  Conference  by  such  Committee,  and 
not  by  individuals.  As  a  matter  of  fact,  the  Councils  not  owning 
electricity  undertakings  have  not  appointed  a  rejjresentative 
Committee. 

Maidstone. — Year's    Working. — The    report    of    Mr. 

Hoadley.  the  borough  electrical  engineer,  on  the  electricity  under- 
taking for  the  year  ended  March  31st  last,  shows  that  the  total 
revenue  amounted  to  £22,736,  the  total  co.sts  to  £14,4ti3,  and  the 
gro.ss  profit  to  £8,273 — these  figures  comparing  with  .£19.771, 
.£13.532,  and  .C6,239  respectively  in  the  previous  year,  while  the 
net  result  after  meeting  capital  charges  was  a  profit  of  £1,186,  as 
against  a  loss  of  £256  in  1916,  The  output  sold  was  3,236,741 
units,  as  against  2,753,788  units  in  1916  ;  power  supply  absorbed 
2,435,033  units,  an  increase  of  roughly  460. OOO.  while  heating  and 
cooking  supply  more  than  doubled.  With  this  respectable  increase 
in  the  day  load  (the  lighting  load  fell  off  at  the  same  time),  the 
load  factor  improved  to  29'6  per  cent.,  and  the  woi'king  conditions 
were  further  improved  by  the  use  of  a  Ljungstrdin  turbine  plant. 
so  that  the  total  operating  costs  fell  from  ro75d.  to  ■995d.  per  unit 
(coal  cost  falling  from  'GOtd.  to  '589d.).  Had  not  technical  dillicultieg 
with  a  converter  plant  interfered  with  the  continuous  use  of  this 
turbine,  the  savings  would  have  been  much  greater.  The  con- 
nected load  was  117,780  equivalent  30- watt  lamps  and  the 
maximum  load  1,246  KW.  The  gross  profit  amounted  to  13'6  per 
cent,  on  the  outstanding  capital. 

Mexico. — Taxes  on   Electric  Light  aSd    Power. — 

H.M.  Charge  des  Archives  at  Mexico  City  reports  that  as  regards 
certain  special  stamp  taxes  imposed  on,  intfr  alia,  electric  light- 
ing, a  new  arrangement  has  come  into  force,  whereby  the  company 
supplying  the  service  is  responsible  to  the  Government  for  a  tax  at 
the  rate  of  1(J  per  cent,  on  the  actual  consumption,  as  shown  on 
the  bill  of  the  consumer.  This  tax  is  to  be  collected  by  the  com- 
pany. Persons  using  not  more  than  three  lamps  are  exempt  from 
the  tax.  No  tax  will  be  levied  on  signs  and  advertisements,  special 
illuminations,  charitable  institutions  and  schools,  public  lighting, 
and  federal  and  mimicipal  buildings. 

A  tax  on  electric  power  has  been  fixed  at  3  ])er  cent,  on  the 
amount  of  the  bill  of  the  consumer.  Exemptions  from  this  tax  are 
Government  installations,  power  sold  to  other  companies  which  are 
not  consumers  but  who  resell  and  distribute,  and  |)Ower  supplied 
for  irrigation  and  agricultural  purposes. — Board  nf  Trade  Journal. 

Newcastle-under-Lyme. — Year's   Workinc — For   the 

year  ended  March  31st  the  (-'i)rporation  electricity  department  had 
a  revenue  amounting  to  £3,435  ;  the  working  expenditure  was 
£1,972.  and,  after  providing  for  financial  charges  amounting  to 
£1,71 5,  a  deficit  of  £253  resulted.  The  totjil  units  sold  were  225.880, 
as  against  257.216  in  the  previous  year  ;  the  maximum  load  was 
17  7  KW. 

New  Zealand. — ^Thu  ( 'hristchurch  City  Council  ha.s 
decided,  in  view  of  tlie  Public  Works  Department  being  unable  to 
meet  the  Council's  increased  demands  for  electricity  during  the 
next  two  years,  on  accimnt  of  its  inability  to  obtain  the  necessary 
plant  to  extend  the  Lake  Coleridge  generating  station,  to  install  a 
producer-gas  stand-by  plant,  at  a  cost  of  several  thousand  pounds. 
The  Department  has  l)een  asked  to  i)ay  U  share  of  the  cost,  seeing 
that  the  outlay  is  necessitated  by  its  inability  to  fulfil  its  contract 
to  supply  power, —  Otagu  Weekti/. 
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Shipley. — The    U.D.C.    has    approved    the   ailvances   in 

wau'es  reooiiimended  by  the  Association  of  Engineprs  to  the 
enjjiueers  in  the  electricity  Uepartmeut.  After  consideration  of  a 
letter  from  the  General  Labourers'  Union  with  rejrard  to  the  wajrcs 
of  lirers  and  switohboardnien,  tlie  Council  agreed  to  alter  the  war- 
time payment  of  men  employed  60  hours  per  week. 

Stratford-on-Avon. — Proposed  Pkkk  Inckkase. — Thi' 

Electricity  Co.  has  asked  theT.C.  for  consent  to  a  further  increase  in 
the  price  of  current  from  till,  to  ti{.d.  per  unit  for  the  period  of  the 
war  and  12  nionth.s  after.  The  matter  ha^^  been  referred  to  a  SiH-eial 
t'innmittee  for  i!onsi<U'ration. 

Venezuela. — An  American  Cunsui  slates  tliat  tlie  Mara- 
cailio  Electric  LiKht  l!o.,  which  started  o])eration  in  l.s,S8,  is  now 
furnishing-  eU^clric  power  during-  the  daytime.  The  capacity  of  tin- 
plant  has  been  increa.sed  fourfold  durinjr  the  last  two  years. 
Duriny-  the  same  time  the  eomjiany  introduce<l  the  United  States 
staniiard  three-phase,  tJH-cycle  system,  with  standaril  voltas;-i'S.  An 
American  is  the  chief  enjrineer  for  the  |)lant.  In  view  of  the  fact 
that  electric  power  is  now-  bein;;-  furnished  ilurin;;-  the  day,  it 
appears  there  will  be  frood  opportunity  for  the  sale  of  electric 
motors  for  industrial  pui-poses.  Xo  lari;-e  motors  will,  however,  be 
r«iuired.  Cradually.  no  doubt,  there  will  be  developed  a  ilemand 
for  electric  fans.  Opportunities  for  the  sale  of  electric  Iw^atint;- 
and  clean  in^r  appliances  do  not  appear  favourable  at  present. 

Wrexham. — Prick  Increase. — The  T.C.  has  increased 

the  cliart;-es  for  current  for  lifrhtint;-  and  heatiny-  by  another  15  per 
cent.,  nnikin^"-  a  total  increase  durinff  the  war  of  2."i  per  cent.,  and 
for  power  by  U|  per  cent.,  making-  a  total  advance  of   l(i'  per  cent. 


TRAMWAY  AND  RAILWAY  NOTES. 


Birkenhead. — Year's  WoRKiNd. — The  workiiii;-  of  tlie 

Cor|Kiration  tramways  for  the  year  ended  March  Hist  last  resulted 
in  a  total  revenue  of  .-tSU.TlS,  an  increase  of  £T,!»2G  over  the 
previous  year  ;  the  working  expenses  amounted  to  £42,lU(J.  leavintf 
a  fross  profit  £SS.641.  and,  after  making  provision  for  interest, 
sinking  fund,  and  incomu-tax,  I'cc  ,  of  a;2-1.9S9.  the  net  balance 
remaining  is  .fil3.l).')2,  an  increase  of  *!:l.0.S2  on  lillti.  The  balance 
has  been  allocated  as  follows  : — In  aid  of  rates,  -C  2,820  ;  to  reserve 
fund.  i;."),000  ;  and  to  renewals  fund,  £."i,.S32.  The  credit  tg  reserve 
fund  now  stands  at  £8,192,  and  to  renewals  at  £:14,338.  The  car- 
mileage  was  1,18(1,186,  as  against  1,176,9.')1  in  the  previous  year, 
■  and  the  passengers  numbered  17,9.50,433,  as  again.st  10,676,022  in 
1916. 

Lancashire. — Tramway   Wages. — The   api>licatioii    of 

the  Lancashire  and  Cheshire  Tramway  Workers  for  an  advance  in 
wages  was  considered  at  aconf  erence  in  Manchester  on  Friday,  August 
31st.  of  the  Lancashire  and  Cheshire  Tramway  Federation.  It  was 
decided  to  refer  the  question  to  the  Committee  on  Production. 

The  Manchester  Corporation  and  its  employes  have  already 
agreed  to  a  similar  reference,  and  it  is  understood  that  a  joint 
arbitration  will  be  held  for  the  whole  of  Lancashire  and  Cheshire. 

Peru. — The  Lima  electric  railway  system  is  operated  by 

the  Erapresas  Electricas  Asociadas,  a  company  combining  the  three 
previous  railway  companies,  which  operated  cars  in  Lima,  between 
Lima  and  Chorillos  (,8  miles),  and  between  Lima  and  Callao 
(9  miles)  ;  the  old  English  line  between  Chorillos  and  Callao,  via 
Lima,  is  worked  for  goods  traffic.  Altogether  some  75  miles  of 
single  track,  135  passenger  cars,  and  six  electric  locomotives  are 
operated. — Electric  Raihcay  Journal. 

Kingston-on-Thames. — Accident. — On  Stiturday  morn- 
ing, last  week,  a  car  belonging  to  the  Loudon  United  Tramways  Co., 
while  descending  Kingston  Hill,  left  the  track  and  crossed  the 
road,  knocking  down  a  tree  and  the  iron  standard  supporting  the 
overhead  work.  The  collision  with  the  standard  caused  the  car 
to  swing  right  round,  the  top  being  torn  off  and  the  body  smashed  ; 
the  only  passenger,  a  lady,  was  injured  about  the  head,  and  the  driver 
was  also  hurt ;  the  conductress  was  so  seriously  injured  that  she 
was  detained  at  the  Kingston  Infimiary. 

Preston. —Year's  Working. — The  revenue  account  of 

the  Corporation  Tramways  for  the  past  year  shows  a  gross  working 
surplus  of  £21.746.  as  compared -n-ith  £20,131  and  £17,483  in  the 
two  preceding  years.  The  traffic  receipts  have  risen  from  £45,618  in 
1913-14  to  ,£57.683  last  year,  but  working  expenses,  including 
allowances  to  employes  on  war  service,  show  an  increase  of  £6.444 
over  the  year  just  quo'ted,  whilst  the  increase  during  the  past  year 
has  been  .£4,827.  The  power  expen.ses  alone  ate  £  1 .9.50  greater 
than  in  the  previous  year. 

Newcastle. — The  City  Council  has  approved  of  air  raid 
warnings  at  night  being  given  by  interrupting  the  tram-way  supply 
for  a  minute,  and  after  resuming  supply,  finally  cutting  it  off. 
During  the  day,  current  will  be  cut  off  and  a  red  flag  displayed  on 
each  car. 

Year's  Working. — At  a  meeting  of  the  Corporation  Tramways 
Committee,  the  annual  financial  statement  of  the  undertaking  was 
submitted.  The  total  revenue  of  the  tramways  for  the  year  ended 
March  31st  last  was  £356.534.  an  increase  on  the  previous  year  of 
£31.840  ;  the  total  working  expenses  were  £208.299.  compared 
with  £192.648. 


Deducting  working  expenses,  there  was  a  sum  available  of 
£148,236.  compared  with  £132.040  for  the  previous  year  ;  interest 
on  investments,  \c..  brought  the  total  available  to  £154,619, 
which  was  equivalent  to  43  percent,  of  the  gross  receipts.  Out  of 
the  last-named  sum  the  following  charges  had  been  met  : — Allow- 
ances to  the  dependents  of  men  on  service.  £15.939  ;  special  rents, 
£1.541;  interest  on  capital.  £26,776;  redemi)tion  of  debt, 
£46,009;  interest  on  old  horse  tramway  loans.  £1,449;  making-  a 
total  ot  £11,716.  The  balance  has  been  appropriated  thus: — 
Income-tax,  £15,845  ;  contribution  in  aid  of  rates,  £7,000;  insur- 
ance (third  party)  riwerve,  £2,065  ;  renewals  fund,  £37,992. 
The  sum  transferri'd  to  the  r<^n<'wals  fund  wius  £14,132  larger  than 
in  the  previous  year.  Owing  U>  the  fiu;t  that  labour  and  materials 
had  been  difficult  to  obtain,  the  repairs  and  renewals  to  the 
liernuvnent  way  hail  not  bei'u  carried  on  as  in  former  years,  conse- 
quently only  the  sum  of  .£9,562  luul  bei'U  sjient  during  the  year, 
being  £11,490  less  than  was  sjient  in  1916. 

Mr.  R.  Mayne,  the  chairman,  in  moving  the  ;idoption  of  the 
report,  said  it  was  satisfactory  to  note,  in  view  of  tlie  heavy  expen- 
diture which  would  be  required  m  the  future,  that  there  was  now 
practically  £106.000  in  tlu' reserve  and  renewals  fund.  The  cost 
of  renewals  for  some  years  to  come  woidd  be  considerably  heavier 
than  in  jire-war  times,  and  it  would  be  advisalile  to  ai)propriate 
the  whole  of  the  present  year's  surplus  to  that  iiuriiose.  Every 
endeavour  would  ije  made  to  carry  on  the  undertaking  without 
having  recourse  to  increiusing  the  fares,  and  it  was  to  be  hoped 
that  the  traffic  returns  would  be  such  as  to  avoid  having  to  make 
any  alteration  to  the  existing  fares  and  stages. 

Rawtenstall. — Strike.— The  employes  of  the  Corporation 

tramways  cesused  work  on  Sunday  and  Monday  last,  owing  to  a  dis- 
pute in  regard  to  the  war  bonuses  paid  to  women  and  boys,  causing 
considerable  inconvenience  to  local  holiday  makers. 

Sydney. — City    Railway. — The   N.S.W.   Cabinet    has 

decided  to  discontinue  the  work  of  constructing  the  city  railway  ; 
all  work  is  to  be  immediately  closed  down,  except  such  as  is  neces- 
sary to  remove  the  oljstruction  in  Macquaree  Street.  In  making 
this  announcement,  Mr.  Fuller  stated  that  whatever  loan  money 
might  be  available  in  the  near  future  tor  the  Railway  Department 
would  be  devoted  to  the  construction  of  rolling  stock  necessary 
duplications,  and  to  carrying  to  completion  such  lines  of  a  revenue- 
producing  nature  as  had  already  been  started. — Sijdneii  Daily 
Telttjraph. 

According  to  the  Sydney  Morning  Herald,  in  the  first  year  of 
the  war  practically  seven  millions  was  expended  on  the  project,  in 
the  second  year  over  eight  millions,  and  in  the  third,  which  ended 
on  June  30th  last,  about  seven  millions. 

Wolverhampton. — The  temporary  suspeusioii  from  time 

to  time  of  the  Corporation  tramways  was  explained  ,  by  Mr.  S.  T. 
Allen,  the  borough  electrical  engineer,  as  due  to  increased  demand 
for  electricity  on  the  part  of  the  factories  in  the  town  and  delay  in 
obtaining  the  use  of  new  plant  which  has  been  ordered  and  has  not 
yet  been  completed.  It  is  hoped,  with  economy  on  the  part  of  the 
consumers,  to  keep  the  supply  going  until  the  first  of  the  new 
generating  sets  now  being  completed  is  running. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Italy. — A  powerful  wireless  station  is  being  erected  with 
all  speed  at  the  instance  of  the  Ministry  of  Marine  in  a  spot  in 
central  Italy  unnamed.  The  station,  says  I'Elettrotecnica.  will  be 
built  and  equipped  on  a  new  system,  radically  difl'erent  from  those 
constructed  hitherto  by  the  larger  European  wireless  installation 
companies.  The  latest  ty^ies  of  American  transmitting  and 
receiving  apparatus  will  be  installed,  under  the  special  super- 
vision of  the  Minister  of  Marine.  The  opening  of  the  station 
is  expected  to  take  place  shortly,  thus  constituting  a  record  for 
speed  of  construction. 

Damage  to  Insulators.— At   Blackburn   County  Police 

Court,  on  August  30th,  three  youths  were  summoned  for  unlaw- 
fully and  maliciously  breaking  an  insulator  on  a  telegraph  pole  at 
Mellor.  Cornelius  Coward,  of  Preston.  Inspector  of  Telegraphs, 
stated  that  in  his  area,  -which  covered  a  riulius  of  18  miles  from 
Preston,  there  had  been  considerable  damage  this  year.  No  fewer 
than  3,000  insulators  had  been  broken,  representing  about  £520. 
On  the  road  in  question,  which  carried  nothing  but  trunk  wires, 
which  were  used  for  imjmrtant  war  work,  178  insulators  had  been 
broken,  representing  over  £31.  Defendants,  who  denied  the 
offence,  were  each  fined  10s.,  and  ordered  to  pay  4s.  6d.  each 
expenses. 

Denmark. — U.S.  Consul-Genenil   Winslow  reports    that 

the  total  earnings  of  the  State  telegraph  and  telephone  systems  in 
1916  were  about  81,800,000,  the  telegraphs  accounting  for$l, 175,000. 
Maintenance,  salaries,  &c.,  totalled  $1,170,000.  leaving  a  net  profit 
to  the  State  of  alxmt  18  per  cent,  on  the  capital  invested. 

Norwegian  Wireless  Station.— A  wireless  station  is  in 

course  of  erection,  with  a  view  to  opening  communication  with 
America.  The  station,  which  is  near  Stavanger,  will  have  its 
receiviftg  station  at  Na;rbo.  The  contraotoi-s  are  pledged  to  hand 
it  over  for  working  within  the  current  year.^Den  Teliniske 
Foreningn  Tida/trift. 
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Portugal. — The  postal  and  telegraph  services  have  been 

temporarily  deranged  by  a  strike  of  officials.  The  Government 
has  decreed  that  the  entire  staff  of  the  departments  is  incorporated 
in  the  army,  and  that  absentees  will  be  treated  as  deserters,  and 
the  situation  is  now  normal. 

Spain.  —  By  a  Royal  nccrec.  hearinf;;  date  .June  8th, 
all  private  existing  and  projected  wireless  stations  transmitting' 
and  receiving,  ov  receiving  only,  for  whatever  purpose  used, 
are  made  subject  to  Government  inspection.  The  inspection 
will  he  carried  out  by  officials  of  the  Telegraph  Department,  and 
its  objeots  are  to  watch  over  public  interests  and  order,  to  safe- 
guard the  State  wirele.ss  system,  and  the  fulfilment  of  the  .stipulations 
regarding  material  ami  the  terms  of  <:iineessic>ns.  Breaches  of  the 
regulations  will  be  followed,  in  minor  cases,  by  fines,  or,  in  the 
graver  cases,  by  the  confiscation  of  the  concession  and  plant  and  a 
heavy  fine. — La  Energin  Etectrica. 

Sweden. — A  Commission  has  been  appointed  to  avrangre 
for  the  erection  of  a  wireless  station  at  Karlsberg,  which  is  to 
communicate  with  other  international  systems. 

Telephone  Directory. — Owini;  to  the  scarcity  of  paper 

and  labour,  it  has  brcn  decided  to  defer  the  nest  issue  of  the 
Telephone  Directory  for  three  months,  until  January.  IHIW,  and  to 
publish  two  subsequent  issues  at  nine-month  intervals,  in  October. 
l'.il!S.  and  July.  Ullfl. 

\ 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Australia. — Melboi'RNE. — October    10th.      Department 

of  the  Navy.  Pumping  plant  and  equipment  for  the  Commonwealth 
Na,val  Dockyard,  Cockatoo  Island,  Sydney.  Specifications  from 
the  Director  of  Navy  Contracts,  Melbourne. 

Dublin. — September  1 1  th.    Electricity  Supply  Committee. 

Twelve  months'  supply  of  cables,  troughing,  bends,  section  pillars, 
service  boxes,  Sscc.     See  "  Official  Notices  "  August  Hist. 

London.  —  Bermoxdsey.  —  Sept.  7th.  B.C.  5()0-k\v. 
rotary  converter.     See  "  Official  Notices  "  August  3rd. 

Manchester. — September  17th.  B.  of  (4.  Installation 
of  a  telephone  system  at  the  offices,  All  Saints.*  Particulars  from 
Mr.  J.  Macdonald.  Clerk. 

Spain.  —  The    municipal    authorities    of    Castrillo    de 

Villavego  CProvince  of  Palencia)  have  lately  invited  tenders  for  the 
concession  for  the  electric  lighting  of  the  town  during'  a  period  of 
six  years. 

Stockton-on-Tees.  —  September  Kith.  District  Fund 
Gas  and  Electricity  Committees.  Stores,  &c.,  for  six  months.  See 
"  Official  Notices"  August  31st. 


CLOSED. 

Cootehill  (Co.  Cavan).^Ci'ban  Council.     Generator  (35 

lights),  £411:  Mr.  Robert  Coyle. 

Manchester. — Electricity  Committee.    Accepted  tenders  : 

Supt-rheater  tubes,  Ac. — Babcock  &  Wilcox,  Ltd. 
Lea  recorders.— Lea  Recorder  Co.,  Ltd. 

Salford.— T.C.      Accepted  tenders  :— 

i-idison's  Electric  Aconimilators,  Ltd. — Two-ton  electric  vebicle  with  auto- 
matic tipping  body,  XI, 12^). 
\V.  T.  Glover  A  Co. — Low-tension,  paper-insnlated,   lead-covered   cable, 

tm. 

British    Westinghouse    Co. — One    S(10-Kw.    rotai^  converter   set,    £1,585  ; 

switchgear,  £551. 
Ferranti,  Ltd.— One  250-k.v.a.,  three-phase,  oil-eooled  power  transformer, 

£274. 


FORTHCOMING     EVENTS. 


BIrmiogbam  and  District  Electric  Club. -Saturday,  September  8th.  At 
7  p. III.  At  the  Swan  Hotel,  .S'ew  Street.  Paper  on  "The  Manufacture  of 
C'lmiiiiitators  for  tileclrical  .Machinery,"  by  Mr.  A.  F.  Green. 

Salford  Tecbnical  and  Engineering  Assoclatlon.-Saturday,  September 
8th.  At  7  p.m.  At  the  Royal  Technical  Institute,  Peel  Park.  Paper  on 
"  TransmisHiou  of  Power  by  Cluiin^."  by  Mr.  H.  T.  Hildage. 


Theft. — Ou  a  charge  of  stealing  a  quantity  of  electrical 

appliances,  fittings,  and  tools,  valued  at  £l(lu.  .(esse  Taylqr  (17), 
electrical  teat  assistant,  eiiiplnyed  by  the  Chloride  Electrical 
Storage  Co..  Clifton  Junction,  wis."  bound  over  at  the  Manchester 
Police  Court  on  Friday  last. 


NOTES. 
Legal. — Price  v.  Hook. — In  the  City  of  London  Court. 

on  Tuesday,  before  his  Honour  .ludge  Atherley-Jones.  K.C.,  a  claim 
was  made  by  Mr.  Charles  E.  Price,  accountant's  clerk,  against  Mr. 
Charles  Hook,  tr.ading  as  the  Times  Electric  Co.,  Ltd.,  electrical 
manufacturers.  Godliman  Street.  E.G.,  to  recover  the  sura  of  £32 
for  balance  of  salary  and  for  services  as  a  book-keeper  and  secretary 
of  the  company,  as  well  as  a  claim  for  a  bonus.  Mr.  Griffiths 
appeared  for  the  plaintiff,  and  Mr.  Valetta  for  the  defendants. 
Mr.  Griffiths  said  that  the  defendant  was  the  owner  of  a  one-man 
ciimpany,  There  was  nobody  in  it  except  the  defendant  and  his 
wife.  Mr.  Valetta  said  that  "the  jilaintiff  hail  no  business  to  have 
sued  the  defendant.  It  was  the  Times  Electric  Co..  Ltd.,  which 
employed  the  plaintiff,  and  not  Mr.  Hook. 

The  ]>laintiff,  in  his  evidence,  stated  that  he  had  been  in  t)ie 
employment  of  the  defendant  for  five  or  six  years  as  book-keeper. 
Then  Mr.  Hook  turned  his  business  into  a  limited  company. 
He  %vas  paid  a'A  monthly  its  book-keeper,  having  other  employment  • 
else-ft'here,  and  retainetl  the  position  of  book-keeper  until  August, 
lillC),  when  one  of  the  two  directors  was  called  up  for  military 
service.  The  other  director  had  been  secretary,  and  witness  took 
the  post  of  secretary  at  £  1  a  week,  in  addition  to  his  remuneration 
as  l)o()k-keB|Hn'.  There  was  now  iL'.VZ  due  to  him  as  the  balance  for 
the  service  which  he  had  rendered.  It  was  distinctly  agreed  that 
he  was  to  be  paid  a  bonus  at  the  end  of  each  financial  year  as 
might  be  decided  by  the  directors,  but  the  figure  was  not  to  be 
fixed  until  it  hail  been  seen  what  the  profits  were.  The  company 
made  a  very  large  profit  this  year,  but  last  year  there  was  a  loss. 
He  was  not  claiming  for  a  floating  bonus,  but  only  for  the  mini- 
mum bonus  which  was  agreed  between  them.  In  cross-examination, 
witness  said  Mr.  Hook  held  '.i'.lS  shares  out  of  1,000  which  had 
been  issued.  He  certainly  had  no  intention  of  making  Mr.  Hook 
personally  liable,  except  that  Mr.  Hook  was  the  company. 

Mr.  Valetta  urged  that  the  action  could  not  succeed  against  the 
defendant  personally,  and  the  company  was  not  before  the  Court. 
The  company  had  sued  the  plaintiff  in  another  action  to  lie  heard 
in  a  fortnight's  time  for  the  return  of  books  belonging  to  the  com- 
pany and  £."i  lent  to  the  plaintiff.  Judge  Atherley-Jones  suggested 
that  the  proper  thing  to  do  %vas  to  amend  the  summons  by  adding 
the  company.  Mr.  Valetta  objected  to  that,  and  said  there  was  no 
justification  whatever  for  the  present  action.  Judge  Atherley- 
Jones,  K.C.,  was  afraid  ])laintiff  qonXA  not  proceed,  but  he  thought 
the  defendants  hai.1  misled  the  jilaintiff  in  applying  for  particularf, 
and  .so  treating  the  action  as  properly  brought  against  Mr.  Hook. 
There  must  be  judgment  for  the  defendant,  but  without  costs, 
which  he  thought  he  was  justified  in  doing,  having  regarti  to  the 
course  pursued  by  the  defendants. 

Gas  Topics. — The  Times  recently  drew  attention  to  the 

drastic  German  restrictions  on  gas  consumption.  All  over  Germany 
this  reduction  was  to  equal  lU  per  cent,  of  the  monthly  consump- 
tion a  year  ago,  but  in  Berlin  new  orders  have  been  issued  which,  it 
is  estimated,  will  reduce  ordinary  domestic  gas  consumption  by 
a  half.  In  view  of  the  coming  winter,  this  restriction,  together 
with  the  reduction  in  coal  heating,  has  raiseil  a  strong  public  pro- 
test. 

The  Taunton  (ias  Co.  attributes  to  the  lighting  restrictions  and 
the  Summer  Time  Act  a  decrease  in  consumption  of  five  million 
cubic  feet  during  the  year. 

At  one  of  the  Sheffield  gas  works  an  explosion  recently  occurred, 
in  which- 20  persons  were  injured.  The  explosion  originated  in  a 
meter  house  -where  repairs  were  being  made  and  set  fire  to  a  gas- 
holder, which  was  burnt  out,  while  a  second  holder  was  wrecked 
by  rtying  friigments. 

Educational   Notes.— Hacknev   Institute   (i;.C.C.).— 

The  new  .se-ssion  opens  on  September  1 7th.  with  evening  lecture  and 
laboratory  courses  in  electrical  engineering  subjects,  including 
electrical  measurements,  dynamos  and  motors.  An  announcement 
appears  in  our  advertisement  pages  to-day. 

Univkksitv  Collegk,  London. — The  programme  for  the  new 
session  in  the  Faculty  of  Engineering  has  l)een  issued,  giving 
particulars  of  the  courses  of  study,  scholarships,  fees,  ^c.  Prof. 
J.  A.  Fleming  is  head  of  the  Department  of  Electrical  Ehgineering. 

Appointments   Vacant.  —  Overhead   lineman   (40s.   +), 

for  the  Colne  t)orpi>ration  Light  Railways  ;  electrical  fitter,  forthe 
South  Lancashire  Tramways  Co.  ;  junior  assistant  to  shift  engi- 
neer (it 91),  for  the  Worcester  Corporation  electricity  works  ;  elec- 
trical staff  for  the  ordnance  depots,  aerodromes,  and  military  camps 
in  the  Southern  Command  :  draughtsman,  for  the  Borough  of 
Hornsey  electricity  works  ;  two  engineers  to  take  charge  of  shifts 
(r>.")S.).  for  the  City  of  Hereford  electricity  works.  See  our  adver- 
tisement jiages  to-day. 

Profit-Sharing. — in    the    Septeinlier     ininilier    of     the 

Fiiiiiiiciiil  lleriiir  of  Jti-rii-irx.  Mr.  .1.  B.  0.  Kershaw  has  an  article 
on  'The  Promoti(m  of  Industrial  Efficiency,'  in  which  he  dis- 
cusses the  question  of  profit-sharing  as  a  means  of  bettering  the 
liosition  of  the  workers  and  increasing  productivity.  He  expresses 
the  opinion,  which  has  freiiuently  Ix-en  stated  by  ourselves,  that  the 
amount  of  the  bonus  requires  to  be  substantial  in  order  to  be  of 
any  practical  helj)  in  satisfying  demands.  A  bonus  of  l't''t  per  cent, 
on  wages  can  have  little  effect  in  raising  the  worker's  efficiency  or 
increasing  his  devotion  to  his  employer's  interests.  A  German 
firm  found  nothing  under  1(1  per  cent,  to  !«  of  any  value:  the 
Lever  maximum  is  20  per  cent.,  but  the  author  is  of  opinion  that 
30  Iter  cent,  or  -lU  per  cent,  on  standard  wagee  would,  in  many 
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ca-ses,  t)C  justiticil  liy  tlif  results.  Ho  discusses  t lie  invest mont.  of 
the  Vmuius,  auil,  brieHy,  the  sulijeet  of  wiilfare  work.  Prolit-slmiiutr 
is  more  easily  applicable  and  more  readily  aca'|«ted  a.s  part  of  a 
scheme  of  indu.strial  partnership  in  which  the  ■jeneral  welfare  ol 
the  workers  is  also  reasonaVily  and  fairly  |ircivided  for. 

Institution     and     Lecture    Notes.-^Tiie     Institute    of 

Metals.  The  annual  autumn  meeting-  will  he  hi'ld  on  Wednesday. 
!5epleuilier  Hit h.  at  Burlington  H<in,se,  Pii-<aililly.  At  the  openini; 
session  (.4  p.m.  to  fi.;tO  p.m.)  the  following  conimiinications  will  he 
presented  :  — 

"  Experiments  on  the  Fatigue  of  Brasses."     By  B.  Parker  Haigh,  D.So. 

"HardTwss  and  Hardening."     By  Prof.  T.  Tnrner,  M.Se. 

"  Ttio  KITei-ts  of  Hent  at  Various  Tcmiieratures  on  the  Rate  of  Softenmc 
of  Cold-rolled  Aluminium  Sheet."  By  Prof.  H.  C.  H.  Carpenter, 
M.A.,  Ph.D.,  and  L.  Taverner. 

Note  on  "A  Comparison  Screen  for  Brass."     By  O.  W.  Ellis,  M.Sr. 

At  the  eveninsr  session  (from  8  p.m.  10  p.m.)  the  prooeedinsrs  will 
include  : — 

"  Further  Notes  on  a  High-temiierature  Thermostat."    By  J.  L.  Haughton, 

M.Sc,  and  D.  Hanson,  M.Sc. 
"  Primrplcs  and  Methods  of  a  New  System   of  Gas  Firing."      By  A.  C. 

loiiides. 
"  Fuel    Economy  Possibilities    in   Brassnielting  Furnaces."      By   Ij.  C. 

Harvev. 
"  The  EITe'ct  of  Great  Hydrostatic  Pressure  on  the  Physical  Properties  of 

Metals."    By  Professor  Zay  JetTeries,  B.Sc. 
Note  on  "The  Use  of  Chromic  Acid  and  Hydrogen  Peroxide  as  an  Etching 

Agent."     By  S.  W.  Miller. 

In  connection  with  Mr.  lonides's  pilper,  a  demonstration  of  a  new- 
system  of  furnace  heating  wUl  be  jjiven,  and  it  is  expected  that 
this  paper  will  jrive  rise  to  an  animated  discussion  on  metal 
meltint;. 

Invitations  to  be  present  at  the  meetinfr  can  he  obtained  by  non- 
members  of  the  Institute  of  Metals  on  application  being  made  to 
Mr.  G.  Shaw  Scott,  M.Sc.  secretary  and  editor,  3H.  Victoria  Street. 
S.W.  1.  from  whom  also  particulars  of  the  forthcomiu'r  ballot  for 
the  election  of  new  members  can  be  obtained.  So  great  is  the 
present  interest  in  metallurgical  matters,  that  the  membership  of 
the  Institute  has  increased,  we  are  informed,  since  January  1st  last 
by  over  3H  per  cent. 

Junior  Institution  of  Engineers. — This  Institution  has  insti- 
tuted a  ;■  Cadet  Associate  Membership."  whereby  engineering 
pupils  in  works  or  college  (day  or  evening  students)  may  be  regis- 
tered for  a  nominal  yearly  fee  of  ."is.  It  is  open  to  youths  of  l."i  years 
and  over  who  are  still  undergoing  training,  and  who,  as  certified 
by  a  principal  of  a  technical  college  or  head  of  department  of  an  engi- 
neering works,  are  making  satisfactory  progress  in  the  development 
of  their  abilities  as  engineer  pupils.  The  registration  as  a  Cadet 
Associate  Member  of  the  J. I.E.  is  for  one  year  only,  and  renewals 
can  only  be  accepted  when  satisfactory  progress  and  develoi>ment 
is  vouched  for  by  a  responsible  authority  under  whom  the  appli- 
cant is  serving.  The  Institution  undertakes  certain  duties  in 
i-egard  to  these.Cadets.  which  are  set  forth  in  a  pamphlet  which 
may  Iw  obtained  upon  application  to  the  Secretary,  Junior  Insti- 
tution of  Engineers.  'MK  Victoria  Street,  Westminster.  S.W.  1 .  The 
project  is  commendable,  and  will,  doubtless,  meet  with  the  success 
it  deserves.  There  is  little  doubt  that  much  valuable /)c/-.>i<i«H('/  is 
now  wasted  for  the  lack  of  a  wider  organisation  such  as  the  Juniors 
can  furnish,  and  the  constitution  of  the  Council  is  such  that  the 
new  scheme  will  be  pushed  with  vigour  and  enthusiasm  in  the 
interests  of  the  profession  and  of  patriotism.  Many  youths  feel 
that  they  wish  to  l>ecome  engineers,  but  drift  into  other  professions 
where  they  are  round  pegs  in  square  holes,  simply  because  there  i.s 
no  one  from  whom  they  can  claim  assistance  and  advice  in  the 
furtherance  of  their  desires.  Many  apprentices,  too,  remain 
unacquainted  till  too  late  with  openings  which  might  lead  to 
their  Etdvancement  in  public  or  private  services  either  at  home  or 
abroad.  Managers  of  engineering  shops  throughout  the  country 
are  frequently  in  need  of  youths  possessing  certain  elementary 
qualifications  which  local  conditions  cannot  provide.  Technical 
instructors,  too,  desire  to  become  acquainted  with  openings  in 
works,  so  that  their  pupils  may  gain  a  good  start  in  life,  and  not 
be  entirely  dependent  upon  the  blind  god  ''  chance,''  which  has 
detrimentally  affected  the  careers  of  numerous  promising  youths. 

For  Government  Purposes. — A  Scottish  coirespondent 

writes  :-'■  Recently  ti\^  houses  in  Buckingham  Terrace,  Edin- 
burgh, were  leased  for  a  department  of  the  Natfonal  Insurance 
Commission,  and  alterations,  including  gubstitution  of  electric 
light  fittings  for  gas,  were  carried  out.  Then  in  a  short  time  the 
premises  were  vacated,  and  had  to  be  put  back  to  their  original 
condition  and  the  electric  light  fittings  removed,  at  a  cost  of 
.*;)!. I  lOO.  Xow,  it  is  .stated,  the  premises  have  been  once  more 
requisitioned  for  Government  purposes,  but  it  is  explained  that  a 
stricter  economy  will  now  be  observed." 

Royal  Mint  Report. — The  production  of  Imperial  coins, 

vix.,  2lW  millions,  for  the  year  191 5,  exceeded  by  16  millions  that  of 
any  previous  year,  and  precluded  any  but  a  comparatively  small 
coinajfe  Ci  million  pieces)  being  undertaken  for  Colonial  use.  Of 
the  Imperial  coinage  ?2  million  pieces  were  gold,  lO.i  million  silver. 
and  76  million  bronze.  The  Deputy  Master,  Sir  Thomas  Elliott. 
states  that  the  silver  issues  were  more  than  double  that  of  any 
previous  year,  and  were  due  to  large  demands  consequent  on  the 
withdrawal  of  gold  coin  from  active  circulation.  The  profit  on  the 
year's  working  was  £i,  710,000.  During  the  year.  Sir  Edward  Rigg, 
Superintendent  of  the  Operative  Department,  reports  that  2,130 
tons  of  metal  were  converted  into  coinage  bars,  this  figure  being 
approximately  double  the  average  of  the  previous  10  years.  In  the 
machinery  branch  the  staff  was  considerably  augmented  and 
engaged  on  special  work  undertaken  by  the  Mint.  To  meet  the 
generally  increased  demands  a  200-kw.  Siemens-Relliss  generating 


set  was  installeil,  and  the  main  switchb.iard  extemled  and 
rearranged.  The  monthly  outputof  the  Mint  generators  averaged 
12,261»  units,  an  increase' of  2,000  on  the  figure  for  1014.  The 
number  of  motors  in  use  rose  from  106  to  I2.">,  their  gross  H.P. 
being  now  074.  The  extended  use  of  high-power  incandescent 
lamps  has  raised  tlie  total  of  such  from  M  to  22,  and  the  number  of 
arc  and  tlami^  lamps  has  been  correspondingly  r(«Uiced.  Incandescent 
lamps  in  the  otlieial  ]iremisi'S  show  an  increase  of  1(2,  their  total 
being  1,:*:hi,  and  thosi'  in  the  prival*' residences  number  13.").  In  the 
Inland  Revenue  Department,  1  copper,  SH  nickel,  and  '>:>  steel- 
faced  electros  were  grown  in  connection  with  the  preparation  of 
ailhesive,  postcard  and  embossed  plates  and  ilies  for  postage  and 
other  stamps. 

The  Assayer  of  the  Ottawa  Branch  Mint,  .Mr.  R.  Pearson,  refers 
to  I'xperiments  luiulc  with  a  view  to  the  increase  of  the  amount  of 
gold  electrolytically  refined  in  a  given  time.  Sufficient  data  were 
obtained  to  show  that  a  current  density  of  7,2.">0  amperes  per  sq. 
metre  could  be  used,  and  a  combination,  at  Ottawa,  of  the  Miller's 
chlorination  process  and  the  electrolytic  deimsition  of  gold'  has 
been  adopted  with  satisfactory  results.  Rough  gold  deposits 
which  are  reasonably  "  clean  "  (approximately  7.'>  per  cent,  gold, 
20  per  cent,  silver,  and  .i  per  cent,  base)  may  be  raised  to 
i)80'0 — 0901)  fineness,  cast  into  anodes,  and  the  refining  finished  by 
the  electrolytic  process  in  4H  hours,  all  platinum  and  such  metals 
being  recovered  from  the  electrolyte.  The  slimes  are  practically 
eliminated,  the  electrolyte  does  not  become  "  foul,"  and  need  not 
be  renewed  for  very  long  periods. 

Volunteer    Notes.— County    of    London   Voiainteer 

Engineers  (Fiki,I)  Companies). — Heatlquartcrs,  Balderton  Street. 
Oxford  Street,  W.  1 . 

Orders  for  the  week,  by  Lieut.Colonel  C.  B.  Clay,  V.D.,  commanding  :— 

Offi<-erfor  the  nVpA.— Second  Lieut.  P.  Bowden. 

Monday,  Septfmhcr  I()()i.— Technical  instruction  (searchlight)  for  No.  3  Com- 
pany, Ri'ght  Half  Company,  at  Regency  Street.  Drill,  No.  3  Company,  Left 
Hal'f  Company.    Signalling  Class,  6.30.    Recruits'  Drill,  6.3U. 

Tuesday,  Sf;itemhfr  lUh.— Physical  drill  and  bayonet  tlghtmg, 

Wednesday,  SeplemhtT  Vlth. — Drill  and  elementary  bridge  construction  for 
No.  1  Company,  Right  Half  Company. 

Thursday,  Heitlemlier  li!(/i.--Dril)  and  elementary  bridge  construction  for  No.  2 
Company,  Right  Half  Company.   Signalling  Class,  6.30.   Ambulance  Class,  6.;jO. 

Fnday,  September  H(/;. —Technical  instruction  (searchlight)  for  No.  3  Com- 
pany, Left  Half  Company,  at  Regency  Street.  Drill,  No.  3  Company,  Right 
Half  Company.    Recruits'  Drill,  6.30. 

Saturday,  September  15()i. -Commandant's  Parade  for  route  march  and  drill. 
Parade,  Golder's  Green  Station,  2.45  p.m.  Uniform.  A  and  B  men  are 
reminded  that  one  route  march  per  month  is  compulsory.  Recruits' 
drill,  2.». 

Vniform.—A  and  B  men  are  warned  to  attend  Headquarters  on  Tuesday, 
September  11th,  to  be  measured  by  the  regimental   tailor  for  the    Service 

Uniform.  ,  „        ,       .,  „ 

(By  order)  Macleod  Yearsley. 

Power    Sources    of   American    Electric    Railways.— A 

recent  issue  of  the  EU'i-fric  fiailwni/  Juiinnil  contained  a  table 
showing  that  of  I.IOS  electric  street  railways  and  interurban  lines, 
,i4'3  per  cent,  generated  their  own  power  and  the  remainder 
purchased  it,  also  that  TO'6  per  cent,  of  the  cars  are  operated  on 
generated  power  and  294  per  cent,  on  purchased  power.  Many  of 
the  companies  have  power  and  lighting  businesses  in  addition. 

A  further  table  giving  a  similar  classification  of  railroads 
operating  electrical  divisions  is  as  follows  : — 

Pur-    Gener- 

chase       ate      Motor        Loco- 
Name  and  division.  /  Power,  power,     cars.      motiTes.      Miles. 

Balto.  and  Ohio  Belt  Division  P  -  —  0  84 
Boston    and    Maine,    in     New 

Hampshire     —  G  37  —  30-72 

Boston  and  Maine,  in  Mass.  ...  P  —  —  5  22 

Bush  Terminal  R.R P  —  2  3  6 

Chicago,  Milwaukee,  &  St.  Paul  p  _  —  44  440'6 
Erie  R.R.,  Rochester  Division  P  —  8  —  40 
Grand  Trunk.  St.  Clair  Tunnel  _  G  —  6  12 
Great  Northern   Railway,  Cas- 
cade Tunnel P  —  —  4  10 

Long  I.  R.R.  Electric   Division  P  —  .501  —  217-2 
N.Y..   X.H..   and    H.,    all  elec- 
trified divisions         P 

N,Y.C.   and  H.R.  Elec.  Div....      — 
Norfolk     Southern    R.R.   Va. 
Beach  Division         ...         ...      — 

Norfolk  and  Western  Railway      —        G 
Penn.  R.R..  Paoli  Division    ...       P 
Penn.  Tunnel  and  Terminal  Co. 
West  Jersey  and  Seashore  R.R.       — 

*  Trailers. 

A  Tramway  Conundrum.— A  driver  writes  to  us  that 

he  recent! V  had  occasion  to  use  the  electric  brake  (on  a  car  fitted 
with  a  B.f.H.  controller),  and  when  on  the  third  brake  notch,  the 
circuit-breaker  tripped  out  and  at  the  same  time  the  car  started 
again,  as  if  working  on  the  power  notch,  though  the  handle  was 
still  on. the  third  brake  notch.  This  was  repeated  several  times, 
and  our  correspondent  (who  does  not  say  what  type  of  brake  he 
was  using)  is  anxious  to  obtain  some  explanation  of  the  matter. 

Prohibited  Exports.— The  Supplement  to  the  Board  of 

Trade  Journal  of  September  Gtli  contains  complete  lists  of  articles 
which,  according  to  the  latest  information  received  by  the  Board 
of  Trade,  are  prohibited  to  be  exported  from  Norway,  Portugal, 
Russia,  Spain,  Sweden  and  Switzerland.  The  Supplement  also 
contains  a  reprint  of  the  United  Kingdom  Contraband  List  in  it.^ 
present  form. 
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Improved  Motor  Ambulances. — Two  new  types  of  motor 

ambulance  specially  designed  to  carry  serious  cases  have  been 
desiy-ned  by  the  Motor  Ambulance  Department  of  the  Joint  War 
Committee  of  the  British  Red  Cross  Society. 

One  of  the  new  vehicles  is  a  single-bed  ambulance.  The  body  is 
light  and  airy  with  folding  rear  doors,  and  an  electric  radiant 
heater  is  used  to  maintain  the  necessary  temperature. 

The  other  vehicle  is  a  special  two-bed  amlnilalice,  liuilt  with 
duplex  panels,  between  which  iS  an  insulating  material.  Heating 
is  provided  by  electric  footwarmers.  the  current  for  which  is  sup- 
plied by  the  regular  lighting  system  on  the  car,  and  by  pipes 
through  which  the  whole  of  the  exhaust  of  the  engine  can  be 
taken.  The  car  is  scientifically  ventilated  and  is  lit  by  electricity. 
—  Timeg. 


OUR    PERSONAL    COLUMN. 

7'fie  Editof^i  invite  electrical  etirjineers^  ichethec  connected  loith  the 
tecltnical  or  the  conimerrial  i-ide  of  f/ie  /Jro/ession  nnd  indt/xfri/, 
iiho  electric  tramicay  ami  rallivay  o'Hcl-il-^^  to  keep  readers  of  the 
Electricvl  Review  iwu'ed  as  tv  their  moreiyeittx. 


Central    Station  and  Tramway  Officials.— Mr.  Thos. 

Cdpp,  permanent  way  foreman  for  the  Peterborough  Electric 
Traction  C )..  has  bten  appointed  permanent  way  inspector  of  the 
C'.ipe  Town  Electric  Tramways. 

General. — Mr.    R.  Collins,  who  is  at  present  on  the 

Belfast  staff  of  the  Edison  Swan  Electric  Co.,  Ltd.,  has  been 
appointed  engineer  and  manager  of  the  Galway  Electric  Supply 
Co.,  in  succession  to  Mr.  I.  E.  Rayner,  who  is  taking  up  an  appoint- 
ment in  England. 

Lord  Rhoxdd.\  has  appointed  Mr.  John  W.\rdle.  commercial 
manager  of  the  Metropolitan  Railway,  to  control  the  cold  air 
storage  and  inland  transport  of  food. 

Lieut.  Jos.  Martin,  Northumberland  Fusiliers,  has  been  pro- 
moted to  a  Captaincy.  When  the  war  broke  out  "he  was  an 
electrician  at  Xewburn  Steel  Works,  and  enlisted  as  a  private  in 
the  Fighting  Fifth. 

The  Time.i  states  that  the  President  of  the  Board  of  Trade  has 
granted  to  Sir  E.  Wvldbore  Smith.  Director  of  the  Commission 
Internationale  de  Ravitaillement,  the  rank  of  an  Assistant  Secre- 
tary to  the  Board  of  Trade  so  long  as  he  holds  his  present 
appointment. 

Councillor  Peter  Higson  has  been  elected  chairman  of  the 
Bolton  Tramways  Committee,  in  succession  to  the  late  Alderman 
Miles.  Councillor  J.  R.  Horrocks  has  been  appointed  vice- 
chairman. 

Roll  of  Honour. — Captain  William  (iREGORy  Terry, 

Lancashire  Fusiliers,  died  of  wounds  in  France  on  August  27th. 
He  was  eqiucated  at  Shrewsbury  School,  and  afterwards  served  his 
apprenticeship  with  Messrs.  Browett,  Lindley  &  Co.,  Ltd.,  Patri- 
croft,  going  through  the  whole  of  the  departments  and  completing 
his  course  in  the  drawing  office.  ,He  afterwards  joined  the  staff 
of  the  Salford  Corporation  electricity  works,  but  after  a  few  years 
he  re-joined  Messrs.  Browett.  Lindley  &  Co.,  Ltd..  being  appointed 
to  their  staff  as  outside  representative  of  their  Northern  Section. 
Captain  Terry  was  well  known  in  engineering  and  colliery  circles, 
and  his  genial  manner  won  him  many  friends  and  respect  every- 
where. 

Private  C.  Pollitt,  Manchester  Regiment,  who  has  died  in 
hospital,  aged  4  7.  was  formerly  employed  by  Messrs.  Charles 
Macintosh  &  Co..  Ltd..  Manchester. 

Private  J.  Kinsev,  of  the  K.O.  Royal  Lancaster  Regiment, 
who  has  been  killed  in  action,  was  employed  at  the  Blackpool 
Corporation  electricity  works. 

Corporal  W.  Savage,  Lancashire  Fusiliers,  killed  in  action, 
was  employed  by  Messrs.  Chas.  Macintosh  A:  Co..  Ltd..  of  Man- 
chester. 

Srco.sd  Lieut.  Frederick  Victor  Clarkmont,  R.G.A.,  late 
shift  engineer  at  Islington  electricity  works,  was  killed  in  Franc<> 
on  14th  ult.  :  Gunner  G.  Parker.  R.F..\..  who  was  previously 
employed  at  the  same  works  as  a  boiler-hoOse  hand,  was  killed  in 
action  on  July  1  Ith. 

Private  F.  Wavwell.  Lancashire  Fusiliers,  killed  in  action, 
was  employed  by  Messrs.  Cliarles  MacintORh  A;  Co.,  Ltd..  electric 
wire  and  cable  manufacturers.  Manchester. 

Corporal  (i.  Luck,  Manchester  Regiment,  killed  in  acliim, 
was  employed  by  the  British  We-stinghouse  Co.,  LUl.,  Traffonl 
Park. 

Gunner  R.  W.  Aer.stall,  R.F.A..  who  is  in  hospital  at 
Boulogne,  after  gassing,  was  employed  by  Messrs.  Bottomley  and 
Frampton.  electrical  engineers.  Black]>ool. 

Lance-Corpora L  R.  Ruttv,  N.  Staffs.  Regiment,  whose  death  in 
action  is  rej)orte<l,  was  b<!fnre  the  war  engaged  at  Siemens  Bros. 
Dynamo  AVorks  at  Stafford. 

Private  H.  Thorp.  23rd  French  Mortar  Battery,  who  has  died 
of  wounds,  enlisted  whilst  second  in  charge  of  the  dispatch  depart- 
ment of  the  Ediswan  Works,  Pender's  End,  where  he  was  engaged 
for  2'>  years. 

Staff-Seki;eant  A.  Harocastle,  I{,F,.\.,  who  was  ,an  elec- 
trician with  Mr.  T.  Durrant,  of  Sheffield,  has  died  in  India  from 
sunstroke. 

Private  S.  Walton.  Royal  Scots  Fusiliers,  who  has  died  of 
wounds,  was  an  employe  of  Taylor,  Tunnicliffe  k  Co..  Hanley. 


Private  Wm.  Toodgood,  Gloucestershire  Regiment,  who  has 
died  in  hospital  at  Bristol,  was  for  three  years  on  the  staff  at  the 
Bath  E.L.  Works.  In  October,  1914,  he  was  taken  prisoner  of  war 
by  the  Germans,  and  some  time  ago  he  was  repatriated,  after 
enduring  great  hardship. 

Rifleman  F.  Caswell,  Rifle  Brigade,  who  has  fallen  in  action, 
was  engaged  at  the  Southwark  Electricity  Works. 

Private  B.  Wallis,  Queen's  Royal  West  Surrey  Regiment,  who 
was  with  Crompton  &  Co.,  Ltd.,  Chelmsford,  has  been  killed  in 
action. 

Rifleman  A.  Fricker,  London  Irish  Rifles,  who  has  fallen  in 
action,  was  with  the  Telegraph  Construction  and  Maintenance  Co. 

Lieut.  L.  A.  W.\lker,  Army  Service  Corps,  whose  death  at  the 
Front  is  announced,  was  resident  engineer  at  Southgate  for  the 
Metropolitan  Electric  Power  Co.,  Ltd.  He  had  been  recommended 
for  the  Military  Cross. 

Private  W.  L.  Buckley,  Royal  Welsh  Fusiliers,  who  has  been 
killed  in  action,  was  on  the  staff  at  the  generating  station  of 
the  Leeds  Tramways  Department. 

Sapper  T.  Grantham,  of  Blackpool,  who  is  in  hospital  wounded 
for  the  fifth  time,  was  an  electrician  at  Blackpool  Tower. 

Second  Lieut.  E.  B.  Greenhouse,  of  Bishops  Castle,  who  has 
been  killed  in  action,  was  an  engineer  and  electrician. 

Private  J.  H.  Oliver,  R,E.,  who  has  been  wounded,  was 
apprenticed  with  Messrs.  Lockart  i.  McNab,  electrical  engineers, 
I/l>per  Craigs. 

Private  R.  C.  E.  Kerr,  an  employe  of  the  Glasgow  Corporation 
Electricity  Department,  has  died  from  wounds,  aged  35. 

Corporal  H.  B.  F.  Gouoh,  R.G.A.,  employed  at  the  electricity 
works.  Chester  Street.  Birmingham,  has  been  killed  in  action. 

Private  T.  Moody,  an  electrical  engineer,  of  Knaresborough, 
was  killed  in  action  on  August   10th. 

Corporal  William  Dudley,  Manchester  Regiment,  formerly 
reported  wounded  and  missing,  and  now  presumed  to  have  been 
killed,  was  employed  by  the  Record  Electrical  Co.,  of  Manchester. 

Obituary.— Mr.    Walter    Davenport. — We   regret  to 

note  that  there  pa-ssed  away  at  Egham.  on  August  28th,  at  the  age 
of  73  years,  Mr.  Walter  Davenport,  who  will  be  remembered  by 
many  in  the  electrical  trade  as  the  first  secretary  of  the  National 
Electrical  Manufacturers'  Association.  Mr.  Davenport,  whom  we 
always  found  a  most  genial  and  approachable  man,  was  experienced 
in  trade  association  matters  by  reason  of  his  secretaryship  of  the 
Mineral  Water  and  Vinegar  Breweries'  Association,  and  his  experi- 
ence proved  very  useful  to  the  electrical  industry  when  it  was  at 
the  beginning  of  its  organising  efforts  which  preceded  the  larger 
operations  of  the  B.E.A.M.A.  Later  he  was,  by  virtue  of  his  office 
in  the  N.E.M..\..  prominently  identified  with  electrical  exhiliitions 
held  at  Olympia  and  Manchester,  and  with  the  Electrical  Trades 
Benevolent  Institution.  In  recent  years  he  had  not  been  associated 
with  electrical  affairs. 

Mr.  J.  G.  Lorrain. — The  77 me«  "Deaths"  column  contains  a 
notice  of  the  death  of  Mr.  .lames  Grieve  Lorrain,  patent  agent,  of 
9,  John  Street,  Adeiphi,  W.C,  which  occurred  at  East  Wittering 
suddenly  on  August  23rd.  In  the  earlier  years  of  his  career  he 
was  closely  connected  with  telephone  developments  in  different 
parts  of  the  British  Isles.  For  considerably  more  than  30  years  he 
had  practised  in  London  as  a  consulting  engineer  for  electric 
lighting  and  telephone  work,  but  more  particularly  as  a  patent 
agent.  Mr.  Lorrain  was  a  member  of  the  Institution  of  Electrical 
Engineers,  a  member  of  the  Institution  of  Mechanical  Engineers, 
and  a  Fellow  of  the  Chartered  Institute  of  Patent  Agents.  He 
was  also  a  member  of  the  Council  of  the  Dynamioables.  The 
deceased  gentleman  was  well  known  in  the  electrical  world,  and 
his  unassuming  and  kindly  presence  will  be  much  missed  in  elec- 
trical and  certain  other  Masonic  circles  in  London,  in  which  he  was 
a  prominent  figure. 

.Vlderman  George  Salter. — On  August  3l8t  there  passed 
away  suddenly,  at  the  age  of  61,  at  Stourbridge,  Mr.  George 
Salter,  chairman  of  George  Salter  Jt  Co.,  Ltd,,  steam  gauge  and 
spring  makers.  West  Bromwich. 

The  death  has  taken  place,  at  the  age  of  63  years,  at  Wa!ton-on- 
t he-Naze,  of  Mr.  Archibald  White,  for  many  years  chief  engi- 
neer of  the  Bncraneer,  owned  by  the  India-Rubber,  Gutta-Percha. 
and  Telegraph  Works  Co.,  Ltd,,  Silvertown.  He  joined  the  com- 
pany in  18!IS.  Mr,  White  had  never  recovered  frfim  privations 
caused  through  being  shipwrecked  off  the  coast  of  Mailagascar, 
aliout  three  years  ago. 


NEW    COMPANIES     REGISTERED. 


Clements.  .leakes   &    Co.,    Ltd.    ( 14S,;512).— Private  com- 

piny.  K.i;i!.lrr.cl  Aii(;iisl  iSlh.  C';ipit,il,  £A'i,000  in  .'I.OOO  ii  pir  cent.  cum. 
pii'I.  sluires  of  £">  f.-icti  and  ]0,(M)n  onl.  shares  o(  £1  t-.icli.  To  take  over 
Ihi-  business  rarrifii  on  at  .'il.  (m-at  KiisscI)  Slrrrl,  W,C.,  ami  at  Mncklin 
Sirf't,  Prun,"  l.an.',  W.C,  as  Cli-im-nls,  Ji-aliis  &  <"o.,  and  Id  carry  on  iJif 
liiisinc'ss  of  iltnm-slir,  rlrt'lrical,  and  jicnrral  rngin.'nrs.  ."Icrlririans,  iron  .ind 
Im.iss  fotinrlcrs.  At.  Tlif*  stiK&crihcrs  nr<» :  J.  H,  T'lpmrnts.  The  roftag*", 
Rr.s.,!yn  Road.  W'attord,  .»ngincfr;  G.  B-  Clementb.  26,  Regent  Square, 
W.C.  1,  engineer.  The  first  directors  arc  :  J.  H.  plements  and  G.  B, 
Clements.     Registered  office :   51,    Great    Russell    Street,  W.C. 

Watercraft      Detachable      Power      Installations,       Ltd. 

tI4H,;iIJ).--l'fiv.it<,  tompany.  R.-gistcr'-d  ,'\u^ust  2t>th.  Capital,  £-20,000  in 
£1  stiarf-s  (12,,'»00  pri-f,),  Huild.-rs  of  and  dealers  in  cnjjinf.-s  and  power 
plant  for  tfie  propulsion  of  w.itercra[t  of  all  kinds,  electrical  and  general 
engineers.  &c.  The  subscribers  (each  with  one  share)  are  :  T.  F.  dc  Saulles, 
2.1.  Houghton  Road,  Birchfield.  Birmineham,  coal  factor's  manager;  F,  W. 
Heafield,  18,  Frances  Road.  Handswortn,  Biriningham.  coal  factor's  cashier. 
The  first  directors  are  .  E,  \V,  Reid,  T,  H.  CoKKins,  ami  A.  K  Hooke.  Soli- 
rilfws      sh.ikesppare   ^    Vcrnons,    83.  Colmore    Row,   Birminghan^. 
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OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Lancashire    lilectrical    EnjSineerin;;  Co.,   Ltd.— Momor.ui- 

dvini  o(  s.nis(.irtion  iti  full  on  July  2rth,  1917.  of  cfi.ir^f  tlatrtl  Af.trth  20lh. 
1917.  securinjj  l[u-  sums  ouinj;  on  lornp.my's  .ii-vounl  uilh  '-"iiion  H.ink  uf 
Manchester. 

A.  J.  Wakelin,  Ltd. — Mfiiiorainkim  of  s.ilisf.-iction  iji  full 

en  .Vii;;usl  '.illlh.  1IP17.  ol  iL-h.riluns  il.ili-.l  M.iy  llinj,  lilU,  and  Jul\  ;)lsi, 
Mill,    vourint;    iT.lllI,    lias    been    tjlifil. 

British   Thomson. Houston   Co.,    Ltd.    (47,i),'^2).— Capiial, 

tSOll.OUll  in  110  >liar.-s  |4(I,IKIII  or,!,  anil  ID.dllll  pr.-t.).  K.-turn  ilalej  AujJuM 
1Mb.  Mir,  .Ml  sh.M.-i  t.,|;rn  up.  I7:!.'i,;illl  p.ii.l;  £74,lilKI  .i.nsiileivd  ,is  piiiil 
lMi>r,t;ai;.>,   ,in.l    char;;.*  :    £ir3.4;l."i. 

Burt,  Escare  &   Denelle,   Ltd.— (".ipital,  .£4(),0IK)  in  2."),()(K) 

onl.  and  1,"..UUU  pri-l.  shares  of  £1  e.idi.  Rc-lurn  d.ited  Mav  8th,  1917.  l:),:«2 
ord.  and  10,400  prcf.  shares  taken  up.  £29,732  paid.'  Morl(!a(;es  and 
ch  ir-es  :    £7,500. 

Bri'.y,     Markham     &      Reiss,      Ltd.      (74,871).— Capil.il, 

i'il.l'd.l  in  £1  shares.  K.-lurn  .lale.l  Julv  2;!r.l,  III17.  9.(i.-.0  shares  taken  up. 
£S.t  .0    p.iid;    £S00    eonsidc-riil    as  paid.      Mortjjayes   and    charges;    Nil. 

Anchor  Cable   Co.,    Ltd.    (69,073).— Capital,  .f2.50,()a)   in 

£10  sn.ires.  Return  dated  June  14th,  1917.  lifiOO  shares  taken  up.  £(11,0110 
paid;    £4.000   considered    as   paiil.     Mortgages   and    charges:    f.iiO.OOO. 

United  Electric  Tramways  of  Monte  Video,  Ltd.  (80,4.56). 

— ('..lil-d,  £1.000.000  in  100.000  pr.f.  and  100,0110  ord.  sh.ir.  s  ol  £.1  each. 
R.-.un  d..l.sl  Jul\  0th.  lilir.  .Ml  sh.ires  taken  up.  £2!l.'i.lll.S  pai.l  on  2t).221 
prel.  and  32.800  ord.;  £704,8a,'>  considered  as  p.iid  on  73,779  prcf.  and  (17,200 
ord.     .Mortgages  and   charges  :    £971,547. 

United     River    Plate    Telephone    Co.,     Ltd.     (23,654).— 

t'.nil  il.  £2,000,000  in  £.')  shares  (324,000  ord.,  40.1100,  prel,,  and  36,000  un- 
is.u  II,  K.-lurn  d.ited  June  2(ilh.  324,000  ord.  and  40.000  pr,[.  sh.ues  t.iken 
up.  £1.74O.(H10  paid  on  308.000  , ord.  and  40,000  prel,;  £80,000  considered  as 
p.ii-l    on    10.000  ord.      Mortg.iges   and   charges:    £300,000. 

Western     Electric    Co.,     Ltd.— Capital,    .£.500,000    in    ^o 

sh,ires.  Keiurn  d:ited  .\l.iy  29th,  1917.  HS,805  shares  t.ik.n  up.  £25  p.iid; 
£ki.000   considered    .is   p.iid.      .Morlg.iges    and    charges:    Nil. 

Walter's   Electrical  Manufacturing   Co..   Ltd.   (94,300).— 

l.ipii.d.  £13.(100  in  £1  shares,  Keluin  dated  July  18th,  1917,  11,250  .shares 
(-■k'  )  up.  £1.250  paid;  £10,000  considered  as  paid.  Mortgages  and  charges: 
Nil. 

Westinghouse  Metal  Filament  Lamp  Co.,  Ltd.   (89,948). 

— C.ipital.  £10,000  in  £1  shares.  R.-turn  dated  iVIay  10th  (filed  July  4lh), 
1917.  .Mi  sll;ires  taken  up.  £7  paid;  £9,993  considered  as  paid.  Mortg;iges 
and    charges  :    Nil. 


CITY  NOTES. 


Tyneside 
Tramways  and 
Tramroads  Co. 


-\t  the  half-yearly  meeting,  held  at  New- 
castle-on-Tyne  on  August  '28th,  Mr.  G.  E. 
Henderson  pre,sided  in  the  absence  of  Dr. 
.J.  T.  Merz,  the  ehaiiman,  through  ill- 
health.  He  said  that  the  traffic  receipts 
had  increased  by  i'.5.o3.S,  compared  with  the  corresponding 
period  of  last  year,  and,  as  might  be  expected,  the  costs  also 
had  increased.  The  amount  available  for  allocation,  after 
paying  interest  on  mortgages,  etc.,  showed  an  increase  of 
i'3,400.  The  directors  piopo.sed  to  pay  a  dividend  at  the 
rate  of  4  per  cent.,  c(jinpared  with  1|  per  cent,  for  the 
corresponding  half  of  1916.  They  were  al.so  increa.sing  the 
.iraount  placed  to  reserve  and  special  reserve  by  fl,061,  and 
the  carry  forward  they  had  increased  by  f774.  The  direc- 
tors considered  the  present  times  abnormal,  and  any  increased 
leceipts  Avhich  might  be  due  to  increa.sed  railway  fares  and 
reduced  railway  facilities  should  be  also  regarded  as  abntirmal. 
and  nut  a.s  part  of  the  ordinary  progress  of  the  company. 
They,  therefore,  thought  it  better  to  place  a  larger  sum  to 
the  reserve  fund.  Th^it  latter  acctuint.  with  the  additions 
made  in  the  repo't,  would  now  stand  at  ,£27,412,  and  their 
investments  and  loans  at  i'2(l,134.  The  traffic  receipts  were 
continuing  to  increa.se,  and  for  the  seven  wtH^ks  ending  August 
loth  there  was  an  increase  of  £1,532. 

Tlir    Elrktra   A.G.,   of  Drrstlcn.    reports 

German  for  1916-17  a  lo.ss  of  £6.000,   as   compared 

Companies.        with  a  deficiency  of  £5,000  in  the  previous 

year.     An  in  1915-16,  the  lo.s.s  for  la.st  year 

ib  to  Ite  met  out  of  the  special  reserve  fund. 

The  directors  of  the  Wolfram  Laiiiprii  A.G..  uf  Aiijixhiirii. 
leport  net  protits  of  £7.400  in  1916-17.  as  (■ompared  with 
£7.100  in  the  preceding  year,  and  including  the  balance  for- 
ward a  total  of  £14.100  and  £14.(t(KI  in  the  two  years  respec- 
tively. It  is  not  proposed,  however,  to  make  any  distribution, 
but  to  enter  into  voluntary  liquidation  on  account  of  the 
de.struction  of  the  work,s  by  fire  last  May,  the  impossibility 
of  erecting  and  equipping  a  new  building,  and  the  with- 
drawal of  customers  as,  a  consequence  of  the  recent  j'udgment 
of  the  Imperial  Court  on  the  matter  of  the  patents  relating 
to  wire-filament  lamps. 

The  report  of  Hinirn,  .Bnreri  tf-  Co.,  of  Manvhrini,  charnc- 
tens(\s  the  year  1916-17  as  a  jieriod  of  continued  great  activity 
and  a  maximum  utilisation  of  the  plant  and  machinery.  The 
cost  of  labour  and  raw  materials,  however,  incr(>ased  so 
largely  that  it  was  impossible  to  take  them  fully  into  con- 
sideration on  the  acceptance  of  contracts.  .After  setting  aside 
£44.000  for  depreciation,  as  aaainst  £46.000  in  1915-16.  the 
accounts    show   net    profits    of    £73,000,    as    contra.st.ed    with 


t'.Ji's.llUll,  It  i.s  pcopo.-sed  to  pay  a  dividend  of  12  |h.i  tent., 
this  rate  comparing  with  10  per  cent.,  5  per  cent.,  and  5  per 
cent,  in  the  three  !>receding  years  resix'ctively. 

TIte  Conlinentalc  Ges.  fur  Hloktrincho  IJntcrnehmungen,  of 
Xitrrmhrry,  which  is  a  financial  organisation  of  tho  Schurkert 
group,  reports  that  the  many  years  of  the  company's  activity 
in  the  construction  and  working  of  electricity  supply  works 
and  tramways  in  Italy  was  brought  to  a  standstill  in  the 
year  ended  with  March  31.st,  1917.  It  was  possible,  to  re.aliBe 
these  investments  on  suitable  ttMuis,  and  the  money  thereby 
reahsed  was  ajiplied  partly  to  the  repayment  of  credits 
granted  by  the  Schuckert  Co.  and  partly  to  tho  purchase  of 
German  loans.  The  entrance  of  Rouiuairia  into  the  war  had 
cut  oft'  connections  with  the  .lassy  electricity  works,  and  no 
information  was  available  as  to  the  situation  of  that  under- 
taking. Tiie  traffic  on  the  secondary  railways  and  tramways 
in  which  the  company  is  interested  was  more  active  than  in 
the  preceding  year,  but  the  working  expenses  experienced  a 
birge  increas<\  and  the  financial  results  were  again  unfavour- 
able. Including  the  balance  brought  forward,  the  net  profits 
in  191(i-17  are  returned  at  £44,0(XI,  as  in  the  previous  year, 
iind  the  dividend  is  at  the  rate  of  2}  per  cent,  on  capital  'of 
£l,55(i,(KlO,  being   the  .same  as  in  1915-16. 

77ie  Drulxrli  HitihinirrikaniKchc  Telr(iraplien  GcscUschafi,  df 
CiilodHC,  states  that  since  the  issue  of  the  report  for  1915  no 
alterations  in  the  condition  of  the  company's  cables,  so  far 
as  could  be  seen  from  the  results  of  tests  available  to  the 
^company,  had  taken  place,  and  working  was  at  a  standstill. 
It  coiilii  not  be  foreseen  what  the  eon.sequences  would  be  of 
the  rupture  of  fUplomatic  relations  betwt^en  Brazil  and 
Liberia  in  regard  to  the  stations  at  Pernambuco  and  Monrovia 
and  the  other  property  there.  The  receipts  in  1916  amounted 
to  .£2(l.').(ttl,  as  compared  with  £182,(XK)  in  the  preceding  year, 
and  the  net  profits  are  ul't'rned  at  £.54,0(;K),  as  against  £41,000. 
.V  dividend  has  been  declared  at  the  rate  of  5  per  cent,  as 
com.pared  with  6  per  cent,  in  1915,  on  ordinary  share  capital 
of  £625,0(10.  The  report  al.so  mentions  that  the  accounts  for 
1916  of  the  Coiiipania  Telegrafico-Telefonica  del  Plata  had  not 
reached  the  company,  but  as  the  financial  position  of  this 
Argentine  company  led  to  the  a.s.sumption  that  it  would  not 
be  able  to  pay  any  dividend  for  last  year,  the  Cologne  com- 
^pany  had  set  asicle  £19,000  as  reserve  for  its  investment  in 
that  company. 

The   Peiro^irad  Electric   Lighting  Co.   nf 

Russian  1886  records  net  profits  of  £.S09,000  for  1916, 

Companies.        as  contrasted  with  £680,000  in  the  previous 

year.     Apart   from   the  dividend  of  10  per 

cent,    on  the    preference  capital,   the  ordinary   shares   are  to 

receive  7  per  cent..   Itut  the  distribution  of  the  profits,  as  a 

year  ago,  is  deferred  to  a  future  occasion. 

TIic  Husf:iaii  A. E.G.  is  reported  to  have  earned  gross  profits 
amounting  to  £625.000  in  1910.  and  net  profits  of  £280,000, 
as  compared  with  £223,000  in  the  previous  year.  It  is  pro- 
posed to  pav  a  dividend  of  10  per  cent,  on  ordinarv  share 
capital  of  £1.200,000,  as  in  1915,  the  new  .shares  for  £1.200.000 
not  participating  in  the  distribution  for  1916.  The  under- 
taking is  being  continued  as  a  Russian  concern  by  a  new 
companv  under  the  title  of  the  General  Electricity  Co.,  with 
a   capita!  of  £2,4(Xl,000. 

Tlic  lUtxxian  Siemens  dc  Halake  Co.  reports  gross  profits  of 
£33(.!.0IK)  for  1916.  of  which  £145.000  has  been  devoted  to 
depreciation.  £16,000  placed  to  the  reserve  fund,  and  £91.000 
applied  to  the  payment  of  taxes  on  war  profits.  The  balance 
permits  of  the  payment  of  a  dividend  of  12i  per  cent,  on  the 
old  shares  and  7J  per  cent,  on  the  new  shares,  the  total 
share  capit;il  being  £700.000.  The  company's  undertaking 
and  that  of  the  Russian  Siemens-Schuckert  Works  are  now 
being  taken  over  bv  a  Russian  companv  with  a  share  capital 
(if  £2,500,000. 

City   of  London   Electric    Lighting   Co.,    Ltd. — Divitlends 

announced  on  account  of  the  distribution  for  the  year  ending 
December  31st,  1917  : — On  the  preference  shares  6s.  per  share, 
on  the  ordinary  shares  6s.  per  share,  both  subject  to  the 
deduction  of  income-tax. 

Brazilian  Traction,   Light  &  Power  Co.,   Ltd.^Ouarlerly 

dividend  of  IJ  per  cent,  on  the  fully-paid  cumulative  prefer- 
ence shares. 

Clyde  Valley  Electrical  Power,  Ltd, — Inlerini  dividend, 
H  Ijer  cent,  actual  on  the  ordinary  shares,  free  of  tax. 

Newcastle=upon=Tyne  Electric  Supply  Co. — .An  interiin 
dividend  of  2^  per  cent,  on  the  ordinary  shares,  less  tax,  is 
announced. 

London  Electric  Supply  Corporation,  Ltd. — Tho  directors, 
for  reasons  entirely  attributable  to  the  war,  have  deemed  it 
advisable  not  to  distribute  a  dividend  on  the  preference 
shares,  liut  to  carry  forward  the  profit  earned  in  the  half- 
year,  endet)  .lune  30th  last. — Financial  Times. 

Davis  &  Timmins,  Ltd. — Interim  dividend,  6  per  cent, 
ner  annum,  free  of  income-tax,  on  ordinary  shares  for  the 
half-year. 

Madras  Electric  Tramways.  Ltd. — Interim  dividend  on 
ordinary  shares  for  the  half-year  ended  -lune  30th.  S  per 
cent,  per  annum. 
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Canadian  General  Ulectric  Co.,  I.td. — Ou.irl*  rlv  dividcinl 
of  '1  [KT  ii'tit.  lor  tile  thnv  iiinntlis  to  St'ptemlici'  -iOth  on 
the  i-oriinion  .stock,  and  a.  half-voaily  flivirlem)  of  '^\  prr  cmL 
for  six  inonth.s  (at  the  rat^e  of  7  ]wr  cont.  per  anniini)  on  tlio 
pioferencp  .stock. 

Reduction  of  Capital. — Pollock  a-  Macnuh. — A  petition  lor 
confirming  a  resolution  reducinf:  the  capital  from  A'(i(l,(K1(l  to 
±'.50.00()  has  been  pfesented  to  the  Coui't. 

Marconi   International   Marine  Communication  Co.,   Ltd. 

— Thf  directors   have  been   ollerin;.'  to  the  >hareholders  S.'id.OOn 
now  shares  of  i'i  each  at  the  |)iice  of  £1  l.'iis,  per  share. 


STOCK5  AND    SHARES. 


Tuesday  Eveninij. 
There  is  little  diminution  of  the  strength  of  markets  as  a 
whole,  and  the  news  'from  Rijra  failed  to  depress  materially  any 
Stock  Exchange  prices,  with  the  exception  of  those  immediately 
concerned.  A  considerable  amount  of  buying-  has  taken  place 
amongst  the  industrial  groups  :  and.  as  an  instance  of  the  way  in 
which  prices  resjx)nd  to  any  little  attention  which  may  be  drawn 
to  them,  the  case  of  Edison  Swan  shares  is  ajipropriate.  The  con- 
sideration .advanced  that,  having  regard  to  the  splitting  of  the 
shares  which  will  take  place  before  the  end  of  the  year.  la.st  week's 
quotation  of  l!ts.  was  tempting  to  the  buyer,  evidently  attracted  a 
good  deal  of  notice,  because  the  price  ran  up  to  2;is.  in  a  couple  of 
days,  reacting  as  the  profit-takers  came  in  to  21s.  Gd.  Other 
members  of  the  manufacturing  group  are  also  being  inquired  for, 
and  the  £.5  sh.ares  in  the  Edison  Company  have  themselves  risen 
from  30s.  a  fortnight  ago  to  li.'is.  now.  .is  a  speculation,  they  are 
probably  worth  buying  to-day,  tliough  the  qualification  requires 
emphasis. 

Substantial  recoveries  have  occurred  amongst  the  stocks  in  the 
Underground  Railway  group.  Revision  of  the  fares  came  into 
force  on  the  tube  and  'bus  systems  last  Saturday,  and  this  is 
held  to  constitute  a  strong  bull  point  in  favour  of  Metropolitans, 
Districts,  and,  of  course,  the  issues  of  the  Underground  Electric 
Railways  Company  itself.  The  Income  Bonds  of  the  last-named  have 
risen  to  .si  J,  fj-  the  £2  net  dividend  deducted  on  Monday.  The 
£10  shares  are  better  at  35s.,  and  the  shilling  shares  have  come  in 
for  a  little  notice  on  a  slightly  improved  basis.  Metropolitans  have 
risen  li  to  24i,  Districts  the  same  amount  to  !«}.  They  have  the 
market  to  themselves,  these  Undergrounds,  because  the  rest  of  the 
Home  Railway  market  is  iluU.  heavy,  and  listless,  thanks  to  the 
incessant  demands  made  by  this  or  the  other  section  of  railway 
men. 

Further  progi'ess  has  been  made  in  the  upward  direction  by 
electric  lighting  shares.  Interim  dividends  arc  now  being  declared, 
and  two  or  three  prices  have  advanced  quotably.  though  the  rest 
are  left  unchanged.  Buyers,  however,  find  that  their  orders  are 
extremely  dilficult  to  fill,  and  that  their  stockbrokers  repiu't  short- 
age of  shares  in  nearly  all  the  group.  It  is  being  assmned  that 
the  electric  lighting  companies  have  now  got  down  to  a  level  of 
dividend  which  is  likely  to  jirove  bedrock,  so  far  as  the  war-time 
is  concerned  :  while,  afterwards,  there  is  more  than  a  fair  prospect 
of  the  pre-war  standard  being  attained.    ■ 

There  is  a  faeling — it  can  scarcely  he  described  as  a  rumour — 
in  the  air  that  closer  unity  will  yet  be  .established  between  the 
various  electric  sui)i)ly  undertakers,  and  that  any  move  in  this 
direction  is^'  bound  to  have  the  eflfect  of  benefiting  the  companies 
through  the  saving  of  expenditure  which  would  inevitably  follow. 
This  idea  does  not  confine  itself  entirely  to  London  companies. 
Those  in  the  provinces  are  also  expected  to  be  affected.  As  we 
have  just  remarked,  however,  it  is  no  more  than  an  impression  at 
present,  although  it  julds  to  the  strength  of  the  market  as  a  whole. 
The  cable  market  is  good,  with  improvements  in  Eastern 
Telegraph  ordinary  stock  and  two  or  three  of  the  others.  A  very 
fair  volume  of  business  is  being  transacteil  here,  but.  as  before, 
shares  are  in  short  supply.  Something  of  a  feature  is  the  firmness 
of  International  Marconi  Marine  shares,  which  have  risen  sharply 
on  the  company's  announcement  of  a  new  i.ssue  of  shares  at  a 
price  which  will  give  exi.sting  holders  a  profit  of  about  17s.  «d.  per 
new  share. 

Proprietors  are  invited  to  ajiply  at  3.-.s.  for  as  nuiiiy  shares  as 
they  like:  and  as  it  is  uTicertain  what  i)roiic>rtion  thev  will  be 
allottcil.  the  Stock  Exchange  has  been  unable  to  fix  any  definite 
price  as  the  value  of  the  rights,  although  Marines  are  quoted  this 
week  ej-  rights.  .  After  touching  2J.  the  price  reacted  to  2,'^.  The 
shares  in  the  parent  company  arc  practically  unchange<l  at  3,i,, 
most  of  the  interest  centring  upon  .Marines  for  the  time  being. 
Canadians  and  Americans  remain  at'.ts.  fid.  and  His.  3d.  respectively. 
Mexicans  move  in  somewhat  bewildering  fashion.  After  a  bout 
of  most  nnnsual  strength,  the  markets  concerned  in  Mexico  have 
halted ;  and  in  several  cases  holders  of  the  stocks  and  bonds  have 
taken  adviintage  of  the  big  rise  in  prices  in  order  to  reali.se  their 
securities.  Mexico  Trams  got  up  to  40,  but  react.td  to  3."),  and 
Mexican  Light  and  Power  Common  from  30  came  back  to  24.  Yet 
the  Preferred  shares  in  the  latter  company  have  moved  up  another 
3  points,  and  the  tmnds  are  8te»tly.  Brazilian  Tractions  further 
eased  off  to  47,  another  drop  of  a  point,  though  the  Preferred 
improved  to  93. 


The  Anglo-Argentine  Tramway  group  is  very  firm.  Proposals 
are  now  before  the  .\rgentine  Government  with  a  view  to  enabling 
the  railway  companies  to  raise  their  fares  ;  and  it  is  more  than 
half  expected  that,  if  these  are  allowed,  the  Tramway  Company 
will  also  follow  suit.  Rio  Tramway  and  San  Paulo  Tramway 
Bonds  are  both  better. 

Amongst  miscellaneous  shares,  British  Aluminium  Ordinary 
and  Edison  Swan's  have  divided  most  of  the  attention.  The 
former  jumped  to  33s.  3d.,  while  Edisons,  as  mentioned  before,  rose 
from  19s.  to  238.  before  reacting  to  21s.  fid.  The  £'>  fully-paid 
'shares  at  3.5s.  are  .5s.  higher,  following  upon  their  rise  of  2s.  fid.  last 
week.  No  change  has  occurred  in  the  Debenture  stocks.  British 
Insulated  at  14  have  another  10s.  to  their  credit.  India-Rubbers 
and  Telegraph  Constructions  are  both  strong.  Babcock  &  Wilcox 
have  been  wanted  in  the  North  of  England  up  to  fi3s.  fid.,  and  the 
price  in  London  reflects  this  demand. 

There  is  no  particular  change  in  Callenders,  Henleys  have 
recovered  the  dividend  of  r>s.  It  is  thought  that  British  Westing- 
house  Preference  at  2,  possess  more  than  a  sporting  chance  of 
improvement.  They  are  1,5  per  cent,  shares,  and  received  dividends 
in  the  last  two  years  of  74  per  cent,  jier  annum,  so  that  the  yneld 
at  the  present  price  ie  about  5i  per  cent,  on  the  money.  It  may  be 
only  the  optimism  permeating  the  industrial  market  as  a  whole 
which  points  the  anticipation  of  a  rise  in  Westinghouse  Preference, 
but  the  shares  will  be  interesting  to  watch,  at  all  events,  for  the 
next  few  weeks. 

The  Rubber  Market  is  good,  thanks  to  a  rise  in  the  raw  stuff  to 
2s.  9]d.  per  lb.  An  explosive  rise  in  most  of  the  powder  companies' 
shares  is  another  of  the  features  in  the  Industrial  Market ;  and 
just  lately  .some  of  the  Mining  .sections  have  lie.gun  to  wake  up. 
the  improvements  including  a  good  many  of  the  shares  in  the 
comiianies  of  the  base  metal  group. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES 
Home  ELEOTBiorrY  CoHFANisa, 

Dividend  Prioe 

^      *      s  Sept,  4,  'ftise  or  fftll 

I9I6.    1916,  1917.  'this  week. 

Brompton  Ordinary       ..        ..10         9  6; 
Charing  CroBS  Ordinary           ..        6         5 
do.       do.         do.     4iPref..        4)        4) 

Chelsea       4         3  22 

City  of  London 8         8  13^  +  i 

do.       do.   6  per  cent,  Pref,       6         6  10  — 

County  of  London          . .        . ,       1         7  llg  — 

do.         6  per  cent.  PreJ,       8         6  lOJ  — 

Kensington  Ordinary     ,,,,76  6J  — 

London  Electric 8         b  1  — 

do.         do.  6  per  cent,  Pref,       6         4  .8]  — 

Metropolitan        8         B  8  — 

do.           4i  per  cent,  Pref,       4}       4i  8}  — 

St.  James' and  Pall  Mall         ..8         8  7  — 

South  London       6         6  3|  — 

South  Metropolitan  Pref.        , .        7         7  21/6  — 

Westminster  Ordinary  ,,        ,.7         7  6^      '  +  | 

Tkleoraphs  and  Tbliphoneb, 

Anglo- Am,  Tel.  Pref 6         6  98  — 

do.             De! 83/6       1)  22;  — 

Chile  Telephone 8         8  lA  — 

Cuba  Sub.  Ord 6         B  8i  +1 

Eastern  Extension         .,        ,,       8         8  14|  — 

Eastern  Tel.  Ord.            .,        ,.        8         8  147)  -HJ 

Globe  Tel.  and  T.  Ord 7         7  12|  — 

do.               Pref,           ,.8         6  loi  — 

Great  Northern  Tel 22       21  86  — 

Indo-European 18        13  64)  — 

Marconi        10        16  3^  — 

Oriental  Telephone  Ord.         , ,      10        10  8J  -I-  ^ 

United  R.  Plate  Tel 8         8 

West  India  and  Pan 6d.    6d.  1 

Western  Telegraph       . .        . .       8         8  14; 

Home  Rails, 

Oentral  London,  Ord,  Assented        4         4  fili  +1 

Metropolitan         1         1  244  -HJ 

do.         District      ..         ..      Nil      Nil  16?  -HIJ 

Underground  Electric  Ordinary     Nil      Nil  Ij  -1-1 

do,               do,     "A"     ,,      Nil      Nil  6/6  — 

do,              do.     Income         6         4  84i\d  -1-3} 

FoBBioN  Traus,  Aa, 
Dividend 

1916.     1916, 

Adelaide  Sup.  6  per  cent.  Pref,        6         6  4ixd  — 

Anglo-Arg.  Trams,  First  Pref,          6i        6i  8  +  f, 

do,               2nd  Pref,  ,.       i\     —  il  — 

do.               6  Deb,      ,.       B         «  67  — 

Brazil  Tractions 4         4  47  —1 

Bombay  Electric  Pref 6         8  98  - 

British  Columbia  Elec.  Rly.  Pfce.    6         G  45)  —i 

do,             do.           Preferred  Nil    Nil  Bl  — 

do.             do.           Deterred  Nil    Nil  29  — 

do.             do.           Dob.          4i        4i  05  — 

Mexico  Trams  6  per  cent.  Bonds     Nil    Nil  60)  +1 

do.           6  per  cent.  Bonds     Nil    Nil  87)  -t-4 

Mexican  Light  Common         ,.        Nil    Nil  90  —6 

do,             Pref Nil    Nil  35)  -l-S 

do,            1st  Bonds       ,,       Nil    Nil  60  — 

MAMUPAOTUaiNa  OOMPAIIIBS, 

Pabcook  4  Wilooi         .,        ,,       16        16  8i  — 

b''riti8h  Aluminium  Ord.          ,,         7        10  iJfi  — 

British  Insulated  Ord 17)      20  14  +  ) 

British  Westinghouse  Pref,    ,,        7)       7)  2]  — 

Callenders..         ..   '     .,        ,,       20        90  144  — 

do.        6  Pref 6         6  <)  - 

Oastner-Kellner 22        29  B,'„  — 

Edison  Swan,  fully  paid          .,        —       —  1^  +  l 

do.       do.  4  percent.  Deb,        4         4  71a  — 

Electric  Construction   . ,        . .        7)        7)  ti  — 

Qen.  Eleo.  Prof 6         6  10^  — 

do.        Ord 10       10  16  — 

Henley 26       26  loid  ■)-  A 

do.     4)  Pref 4)       4)  4  — 

India-Bubber      10       10  189  — 

TvlegnpbOon 20       90  88)  — 

<  DlTldendi  paid  tm  of  Inooraa-tax, 
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V.B.     CABLE     BREAKDOWNS     IN     THE 
TROPICS. 


By  C.  J.  BEAVER,  M.I.E.E. 


The  iiiticlu  on  this  subject  in  tlie  Ei.kctiucal  Rkview  of 
August  24th,  1917,  by  Mr.  1).  M.  W.  Hutchison,  Cliief  Elec- 
trical Inspector  of  Mines  in  the  F.M.S.,  does  not  constitute 
so  serious  an  inilictnient  on  V.J{.  cables  under  tropical  con- 
ditions as  uiight  at  first  sight  appear.  From  the  opening 
paragraph  it  might  be  inferred  that  the  cause  of  failure 
under  tropical  conditions  had  not  been  investigated  by  the 
cable  makers,  and  that  the  latter  are  content  to  accoinit  for 
it  by  assuming  that  the  conductors  have  been  overloaded, 
and  that  the  resultant  overheating  has  allowed  decentral- 
isation to  occur. 

This  entirely  ignores  a  recent  detailed  acconnt  of  an 
investigation  of  the  subject  in  the  Tropics  given  in  an  I.E.E. 
paper  on  "Cables"  by  the  present  writer  (see  Elkotricai, 
Review,  December  4tli  and  11th.  1!I14,  pages  770  and  so-j. 
and  .Journal  I.E.E.,  Vol.  LIII,  ID  14,  page  74  (>/ .w/.).  It 
will  be  presumed  in  the  following  notes  that  readers 
sufficiently  interested  will  be  more  or  less  cognisant  of 
these  references,  in  which  it  was  conclusively  shown 
that  such  trouble  as  has  occurred  in  V.B.  insulated  cables 
in  the  Tropics  has  not  been  due — as  might  appear 
from  Mr.  Hutchison's  references  to  overload,  sun  tenipera- 
ture,  &C.- — solely  to  tropical  temperature  conditions. 
Heat  was  found  by  the  present  writer  to  be  only  one  of  the 
factors  in  the  case,  and  one  which  would  not  alone  produce 
the  trouble.  In  the  investigation  above  referred  to,  the 
factors  determined  by  very  comprehensive  survey  and 
diagnosis  of  the  results  of  minute  examination  of  cables  and 
their  surroundings,  confirmed  by  further  investigation  on 
the  spot  (comprising  both  positive  and  negative  evidence), 
and  subsequently  corroborated  by  experimental  reproduction 
of  the  effects,  were  heat,  moisture,  leakage  current  and  time. 

The  first  stage  leading  to  failure  is  usually  a  physical 
change  whereby  the  V.B.  is  softened.  It  was  previously 
known  to  the  writer  that  such  softening  might  be  of  a 
character  distinct  from  that  which  occurs  quite  locally  in 
the  vicinity  of  a  fault  on  a  negative  V.B.  cable,  commonly 
known  to  be  due  to  a  saponification  effect  on  the  V.B. 
following  on  the  local  production  of  alkaline  substances  by 
the  electrolytic  action  of  the  fault  current.  Its  occurrence 
was  also  known  to  be  distinct,  not  being  confined  to 
negative  cables,  but  arising  on  positive,  negative,  and 
neutral  cables  indiscriminately.  It  also  occurred  on  cables 
carrying  alternating  current. 

Softening  due  to  heat  and  moisture  under  exaggerated 
temperature  conditions  was  known  by  the  manufacturer  to 
occur  in  the  process  of  vulcanisation  of  the  bitumen,  but 
being  accountable  for  by  local  retardation  of  vulcanisation 
due  to  the  presence  of  moisture,  its  real  significance  was 
not  appreciated  until  these  factors  were  determined  by  the 
investigation  referred  to.  This  type  of  softening  (in  the 
absence  of  alkaline  material)  was  shown  to  be  considerably 
facilitated  by  the  action  of  current  from  a  source  exterfial 
to  the  part  acted  upon,  moisture  being  an  essential  factor  in 
forming  paths  for  such  current. 

When  the  V.B.  becomes  sufficiently  softened  to  become 
displaced  and  to  allow  leakage  from  the  affected  part,  the 
effect  of  current  tends  to  predominate,  and  softening 
proceeds  rapidly,  although  the  defect  may  not,  and  usually 
does  not,  for  reasons  which  will  be  considered  later, 
constitute  a  fault  which  will  definitely  declare  itself. 

Another  feature,  to  which  due  significance  had  not  pre- 
viously been  attached,  was  that  the  softening  and  consequent 
breakdown  effects  were  local  and  not  general. 

The  writer  had,  prior  to  his  investigation  in  the  Tropics, 
frequently  asked  for  information  on  this  point,  and 
invariably  received  the  answer  that  it  was  general. 

The  misleading  character  of  this  reply  is  doubtless  due  to 
the  fact  that  little  is  seen  of  the  cables  in  the  ordinary 
course  by  those  in  charge  of  them,  except  at  parts  where 
trouble  occurs  ;  and  in  such  cases  the  urgency  of  affairs 
connected  with  supply  is  such  that  other  questions  are  con- 
siderably subordinated  thereto.  Even  if  a  sample  and  a 
fairly  lucid  description  is  sent  home,  it  is  not  only  difficult 


to  corre(!tly  diagnose  the  original  cause  of  breakdown,  owing 
to  the  ini[)ossibility  of  distingnishiug  symptoms  of  effect 
from  those  relating  to  cause,  but  the  i|Ucstion  of  the  condi- 
tion of  surroundings  and  adjacent  parts  has  practically 
no  light,  shed  iqion  it.  Not  only  the  microscope,  but  the 
field  gliuss  is  necessary  when  fundauicntal  ([uestions  aie 
involved. 

Mr.  Hutchison  says,  wiien  describing  the  character  of 
certain  faults  in  a  V.B.  distribution  network,  "the  bitumen 
sheathing  for  several  feet  on  eiu'h  side  of  the  fault  was  soft 
and  sticky,"  but  he  does  not  mention  the  important  point 
as  to  whether  this  state  continued  or  ceased.  It  is  clear 
that  if  it  did  cease,  as  in  the  writer's  experience  it  frequently 
would,  Mr.  lintchisou's  opinion  that  "V.B.  c-ibles  arc 
(juite  unsnitalile  for  tropii'al  countries"  oidy  applies  to  part 
of  the  cable.  This  variation  leads  to  the  obvious  suggestion 
that  extraneous  and  not  inherent  causes  are  responsible 
for  the  effects. 

The  writei'  has  frequently  seen  normal  and  considerably 
deteriorated  cables  side  by  side  in  the  sauie  bitumen-filled 
trough,  as  well  as  transitions  from  one  stage  to  another 
within  a  few  inches  in  the  same  cal)le. 

Some  remarkable  cases  of  the  latter  are  described  in  tlie 
paper  above  referred  to,  where  in  the  case  of  ai'uioui'ed  ser- 
\ice  cables  laid  direct  in  the  ground,  a  sharp  line  of  demarca- 
tion existed  between  parts  above  and  parts  under  the  ground, 
the  former  being  quite  normal  and  the  latter  appreciably 
affected.  Again,  in  feeder  pillar  cal)les,  variations  in  the 
physical  state  of  the  V.B.  coincided  with  local  leakage 
circuits,  due  to  damage  of  the  insulation  where  the  cables 
entered  the  pillars,  and  defective  trims  at  terminal  lugs. 
These  coincidental  variations  were  not  accidental  occur- 
rences, the  nuinl>er  of  instances  checked  for  confirmation, 
and  the  consistent  character  of  the  results  of  examination 
putting  this  beyond  doubt. 

As  temperatures  above  ground  were  in  these  cases  con- 
siderably in  excess  of  the  temperatures  below  ground,  and 
as  cables  which  had  been  stored  for  years  showed  no  evi- 
dence of  deterioration,  it  was  quite  clear  that  tropical  con- 
ditions, per  se,  were  not  the  cause  of  tronlile. 

To  summarise  the  matter,  the  conclusions  above  refei'red 
to  were  drawn  from  such  a  mass  of  evidence  as  to  render 
them  practically  incontrovertible. 

Apart  from  the  experimental  reproduction  of  the  effects 
which  was  subsequently  successfully  carried  out,  a  number 
of  opportunities  have  been  taken  of  checking  the  conclu- 
sions in  various  cases  which  have  since  been  submitted  for 
the  writer's  examination. 

Such  additional  evidence  as  has  been  gained  has  been 
almost  invariably  confirmatory  in  character.  For  instance, 
with  regard  to  the  factor  of  current,  confirmation  of  its 
passage  through  apparently  solid  masses  of  trough  filling 
iDitumen  has  been  afforded  by  examination  of  globules  of 
water  enclosed  in  such  masses.  They  have  been  found  in 
some  cases  strongly  alkaline  and  in  others  distinctly  acid, 
according  to  the  polarity  of  the  cable  to  which  they  were  in 
close  proximity,  though  not  in  contact.  It  may  be  added 
that  in  these  cases  the  cause  of  the  leakage  was  damage  due 
to  subsidence  of  ground. 

In  most  Ciises  the  value  of  the  leakage  current  concerned 
is  probably  of  a  minute  order,  and,  from  this  point  of  view, 
non-metallic  sheathed  cables  are  certainly  at  a  disadvantage, 
because,  in  the  first  place,  insulation  resistance  tests  give 
very  indefinite  results,  which  do  not  indicate  the  intrinsic 
soundness  of  the  dielectric  proper  (this  being  usually  in 
series  with  other  insulating  materials,  such  as  trough-filling 
bitumen,  &c.),  and,  secondly,  for  the  same  reason,  faults  do 
not  readily  breakdown  on  account  of  the  high  resistance  of 
their  path  to  earth.  This  maintenance  difficulty  is,  in  the 
■writer's  opinion,  the  key  of  the  whole  trouble  so  far  as 
distribution  networks  of  V.B.  cables  are  concerned.  The 
effects  of  the  factor  of  current  are  cumulative — local 
leakage  circuits  producing  softening  and,  in  turn,  other 
leakage  circuits,  which  go  on  reiicting  with  each  other — so 
that  a  considerable  amount  of  deterioration  occurs  before 
any  electrical  indication  of  it  is  available.  It  must  be 
remembered,  although  it  is  frequently  overlooked,  that  in 
such  systems  it  is  only  the  balance  of  fault  current  which 
returns  via  earth  to  the  station,  and  therefore  ideas  as  to 
the  total  amount  of    leakage    in  a   network  may  be  very 
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erroneous.  It  will  therefore  bo  seen  that,  so  far  as  distri- 
bution networks  are  concei'ned,  tlie  whole  matter  turns  on 
cffieient  installation  and  riijid  and  niinutely-organised 
maintenance. 

With  regard  to  the  three-core  solid  V.B.  double-wire 
jirmoured  cables  supplying  the  pumps  in  a  tin  mine  in  the 
F.M.S.  referred  to  by  Mr.  Hutchison,  the  wi-iter  has  seen 
samples  which  probably  came  from  this  installation. 

The  general  description  of  the  installation  bears  a  remark- 
able similarity,  although  the  description  of  the  mechanism 
of  failure  does  not  corrcsjiond  to  the  description  which  Mr. 
Hutchison  gives  of  "  the  cores  coming  together  and  short- 
I'ircuiting."  This,  however,  may  have  been  assumption 
on  bis  part.  > 

In  the  shaft  and  adit  samples  examined  by  the  writer 
neither  of  the  faults  were  between  phases.  In  the  former, 
the  cores  had  locally — at  a  bend  whei'e  the  cable  turned 
from  the  \ertical  to  the  horizontal  at  the  shaft  bottom — 
approached  the  armour  at  the  imier  radius  of  the  bend. 
The  original  thickness  of  dielectric  between  the  cores  was, 
however,  fully  maintained  throughout  the  faulty  part,  and, 
moreo\-er,  they  returned  i>n  masse  to  their  central  position 
within  2  ft.  to  3  ft.  of  the  fault.  The  atmospheric  condi- 
tions were  said  to  be  steamy,  or  foggy  with  moisture,  at  a 
temperature  of  11U°  F.  These  conditions  presumably 
allowed,  or  produced,  sufficient  weakening  of  the  exterior 
part  of  the  V.B.  to  allow  the  internal, mechanical  stress  due 
to  the  bend  to  overcome  its  resistance,  but  it  is  significant 
that  the  inner  part  between  cores,  which  was  presumably 
hotter  because  of  the  current  carried  by  the  conductors,  did 
not  yield.  There  was  some  softening  of  the  outer  part  of 
the  V.B. — probably  commenced  by  the  two  factors  of  heat 
and  moisture,  and  subsequently  accentuated  by  leakage 
current — but  the  inner  parts  were  quite  normal.  Generally, 
therefore,  there  was  nothing  mysterious  about  the  failure, 
nor  anything  at  variance  with  previous  knowledge. 

In  the  case  of  the  adit  cable,  the  fault  appeared  to  be 
primarily  due  to  a  mechanical  trouble.  So  far  from  the 
cores  coming  together,  they  had  uniformly  splayed  out  until 
they  locally  approached  the  armour.  This  being  quite 
■opposed  to  the  normal  tendency,  it  seemed  clear  that  a 
mechanical  stress  had  been  set  up  during  installation  which 
tended  to  untwist  the  cores,  and  the  writer's  conclusion  was 
that  a  certain  amount  of  bending  or  kinking  had  occurred 
when  the  cable  was  being  carried  into  the  adit  by  the 
Chinese  coolies,  and  that  the  mechanical  stress  referred  to 
was  the  result  of  efforts  to  straighten  the  cable. 

It  may  be  added  that  instances  similar  to  this  are  hot 
unknown  at  home  when  cables  are  carried  in-bye  in  coal 
mines  on  the  shoulders  of  labourers. 

With  regard  to  a  remedy  for  the  non-mechanical  causes 
of  breakdown,  the  investigation  described  in  the  ]:)aper 
above  referred  to,  the  subsequent  reproduction  of  the  effects, 
and  tlie  study  of  the  chemical  and  physical  aspects  of  the 
subject  led  to  the  conclusion  that  the  primary  stage — the 
softening  process— might  be  averted  liy  the  jAysico- 
cheniical  expedient  of  incorporating  with  the  V.B.  some 
colloidal  substance,  incapable  of  decomposition  by  hydro- 
lyti(;  action,  and  exerting  a  maximum  protective  effect 
when  present  in  small  proportion. 

Kx[)criments  in  this  direction  ultimately  showed  that 
high-grade  vulcanised  rubber  could  be  so  treated  that  it 
■would  fulfil  these  refiuirements,*  and  that  a  very  small 
proportion  of  the  admixture  afforded  a  surprising  degree  of 
protection.  In  fact,  the  combination  had  properties  not 
possessed  by  its  components. 

It  has  Ijcen  shown  abo\-e  that  what  appears  to  the  casual 
observer  to  l)c  a  combination  of  mechanical  weakness  (per- 
Hiitting  decentralisation)  and  chemical  change  (softening) 
is  jirimary  and  not  ultimate  in  character,  and  having  pro- 
vided against  this  jirimary  or  fundamental  source  of  tlie 
trouble,  the  iiie<'hanical  aspect  of  the  matter  may  fairly 
sjifely  be  left  to  take  care  of  itself  under  normal  conditions 
of  laying  or  fixing. 

It  may  be,  as  Mr.  Hutchison  suggests,  that  paper  lead- 
covered  cables  would  give  good  results  in  the  hands  of 
trained  Oriental  jointers,  but  consulting  engineers  at  home 
do  not  yet  appear  to  be  convinced  that  the  instruction  ini- 
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parted  by  Eurojican  jointers  in  the  East  has  sufficiently 
leavened  the  lump. 

The  relative  carrying  capacities  of  paper  lead-covered 
and  V.B.  insulated  cables  are  not  so  widely  different  as  is 
often  supposed  ;  in  fact,  under  some  conditions  of  installation 
there  is  no  difference  in  this  respect.  The  non-hygroscopic 
character  of  V.B.  which  prevents  a  local  damage  causing 
the  ruin  of  a  long  length  of  cable,  will  always  constitute  a 
strong  argument  in  its  favour  as  compared  with  hygro- 
scopic insulating  material — such  as  paper  and  varnished 
cambric.  The  fai't  that  these  latter  materials  are  dependent 
for  the  [ircservation  of  their  insulating  properties  on  the 
provision  of  a  lead  covering  and  on  its  maintenance  intact, 
is  a  particular  disadvantage  in  mining  installations,  where 
the  fixing  conditions  are  in\ariably  awkward  and  the  risks 
of  damage  considerable. 

It  is  on  account  of  these  considerations  that  the  solid 
type  of  wire-armoured  V.B.  cable  has  had  such  a  vogue  in 
mining  work  at  home. 


THE      MANUFACTURE     OF     NITRATE     OF 

AMMONIA     BY     ELECTRIC     POWER 

AT     COKE     OVEN     PLANTS. 


By   E.    KILBURN   SCOTT,    A.M.I.C.E.,    M.I.E.E. 


(Abslracl  of  paper  read  before  the  CoKE  Oven  Managers' 
Association.) 

Whenever  reference  is  made  in  papers  or  articles  to  by-pro- 
ducts of  coal,  the  utilisation  of  the  ammonia  is  always 
assumed  to  be  as  sulphate  of  amiiionia. 

lu  order  to  make  this,  compound  sulphuric  acid  has  to 
be  purchased  at  prices  which  are  fixed  by  the  acid  associa- 
tions, and,  further,  it  has  often  to  be  carried  to  considerable 
distances,  which  adds  to  the  expense.  In  peace  time  there 
is  usually  plenty  of  acid,  but  since  the  war  it  has  been  very 
scarce. 

This  paper  proposes  to  show  that  manufacturers  of  coke 
can  easily  turn  their  ammonia  by-product  into  nitrate  by 
means  of  acid  of  their  ow^n  manufacture ;  also  that  by  making 
their  own  acid  they  become  entirely  independent  of  the  acid 
associations,  which  have  for  so  long  controlled  the  supplies 
in  this  country. 

The  nitric  acid  required  for  nitrate  of  ammonia  may  be 
very  dilute — of,  say,  '25  per  cent,  to  33  per  cent,  strength — 
and  it  is  easily  and  cheaply  made  -from  the  air  by  electric 
power. 

When  ammonia  is  obtained  as  a  by-product  of  the  distilla- 
tion  of  coal,   the   cost  may  be,  as  in  the  case   of  most   by- 
products,  only  a  little  above  the  interest  charge  on  the  re-   ' 
covery  plant  plus  the  cost  of  operating  the  same. 

A  battery  of  50  regenerative  ovens  of,  say,  medium  size 
Copp'Je  tyije,  will  coke  360  tons  of  coal  per  day.  Taking  coal 
of  average  quality,  containing  10,000  cu.  ft.  of  gas  i^er  ton, 
and  assuming  .50  per  cent,  as  being  surplus  gas.  there  would 
be  1,80(),<X)0  cu.  ft.  of  surplus  gas  per  day.  Large  gas  engines 
working  on  such  gas  have  been  found  to  use  about  21  cu.  ft. 
per  brake-hor.se-power  per  hour,  so  this  quantity  of  surplus 
gas  should  develop  about  3,500  h.p.,  which,  with  modern 
electric  generators,    is   equivalent  to   about   2,500    kw. 

Power  may  also  be  obtained  from  waste-heat  ovens  by 
using  the  steam  in   high-pressure   steam   turbines. 

A  battery  of  .30  waste-heat  ovens  of,  .say,  medium  size 
Ooppi'e  type,  will  furnish  enough  waste  heat  to  raise  about 
3.50  tons  of  steam  per  day  in  high-pre.s.sure  boilers.  If  the 
steam  is  superheated,  and  used  in  modem  steam  turbines,  a 
con.sumption  of  about  11  lb.  of  steam  per  horse-power  per 
hour  is  attainable,  and  the  power  should  therefore  be  about 
3.000  H.P..  whieh.  with  modern  electric  generators,  is  equiva- 
lent to  about  2.000  KW. 

I  understand  that  beehive  ovens  are  kept  in  use,  partly  be- 
cause the  coke  is  supposed  to  be  nion-  suitable  for  making 
crucible  steel  than  any  other  kind.  This  appears  to  be  a 
fallacy,  but  in  any  case  electric  steel  furniices  which  do  not 
require  any  coke  are  rapidly  coming  into  u.ie. 

I  prop(>.s<>  to  give  figures  for  a  power  plant  capable  of 
generating  1,000  KW.  i-ontinuou,sly,  and  an  electrcKhemical 
factory  to  utili.se  that  amount  of  energy.  Headers  must 
remember,  however,  that  the  larger  the  plant  the  lower  the 
first  <'o.st  per  KW.  installed. 

The  following  is  the  approximate  cost  of  power-house  plant 
for  utilising  coke-oven  gas  in  direct  coupled  gas  engines  :  — 

Tlirce  .500-Kw.  vertical  type  gas  engiiu's  direct  couplet]  to 
three-phn.'i<>  alternators,  complete  with  two  motor-driven  cir- 
culating watiT  pumps  for  the  engine  jackets,  compressed 
air  starting  eciuipnicnt,  also  piping  and  valves.  Gas  mains 
from  ovens  to  purifiers  and  thence  to  gas  engines,  also  the 
purifiers  to   rid   gas  of  sulphur  before  passing  it   to  the  ga.s 
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enginos,  i;'28,0O0.  Under  noniial  couditions  this  should  JH' 
sutlicioiit  to  covor  buildings,  t'ouudations,  and  all  incidental 
expenditure. 

The  tollowing  is  the  approximate  cost  of  power-house  plant 
for  utilising  \va,ste  heat  to  raise  steam  lor  turbines:  — 

Three  oULI-KW.  steam  turbo-alternators  of  Westinghou.s*-  or 
other  good  type,  each  complete  with  conden.s<'r.  motor-driven 
extrjiction  pump,  valves  and  littings,  i''i(l.(KK.I ;  also  steam- 
raising  eciuiimient  for  above,  consisting  of  lioilers  and  su|)er- 
heaters,  eeonomiser,  steel  chimney,  feed  pump,  st«am  and 
wat^'r  |iiping,  and  gas  uuiins  fi'om  ovens  to  boilers,  ±'y,tiOU; 
total,  i;'Jy,t)OU. 

It  will  be  .--een  that  for  the  size  of  po\ver-hou.se,  the  price 
is  about  the  same  for  each  kind  of  plant.  For  larger  sizes 
the  cost  of  a  steam  plant  is  lower  than  a  gas-engine  plant, 
also  the  limiting  .size  of  a  gas-engine  «nit  is  about  l.&M  K\v. 
Steam  turbim'  units  can  be  built  for  [iractically  any  output, 
and  the  largi-r  they  are  the  better  they  work,  and  the  lower 
the  steam  consumption. 

Gas  engines  give  high  thermal  efficiency,  but  unless  pre- 
cautions are  taken  they  do  not  work  well  with  coke-oven  gas, 
because  of  the  snappy  action  due  to  high  i>ercentage  hydrogen. 

leaving  a  fair  nuirgin  of  profit,  electrical  energy  ought  to 
lie  .supjilied  from  such  a  power-house  at  Jd.  per  unit.  At 
this  figure.  l.OlKl  kw.  for  H.OlK)  hours  a  year  would  bring  a 
•  return  of  £4,166. 

From  this  mu.st  be  deducted  the  standing  charges,  labour, 
and  stores,  and  also  any  figure  tliat  the  coke-oven  proprietor 
feels  justified  in  charging  for  the  gas  or  wast<^  heat.  As  he 
is  selling  to  him.^elf,  it  is  merely  a  matter  of  book-keeping, 
and  profit  can  be  shown  in  steps  or  on  the  finished  product 
only. 

The    plant  required  to   fix   atmospheric   nitrogen    as  nitric 

hi  partly  consists  of  electrical  apparatus  and  partly  of 
inical,  the  latter  being  by  far  the  largest  and  most  expen- 
sive part,  and  taking  up  most  space. 

The  plant  consists  of: — Electric  furnaces  and  boilers; 
switchgear  and  instruments;  fans  for  air  supply  and  circula- 
tion of  ga.ses;  apparatus  for  cooling  and  oxidation  of  the  gases; 
Ac.  Also  the  acid  and  alkali  absorption  towers  or  chambers, 
complete  with  acid  elevators  or  montejus  and  distributors, 
&c. ;  reservoirs  and  mixing  tanks;  cry-stallising  and  drying 
plant,  &c. 

The  furnace  is  that  which  I  have  specially  developed  for 
the  purpose.  It  differs  from  those  in  use  abroad  in  that  it 
is  a  self-contained  tliree-phase  unit,  and  as  such  it  has 
various  advantages.      \ 

The  recognised  method  of  measuring  the  yield  of  the  fur- 
nace is  to  find  the  output  of  dilute  nitric  acid  which  it  gives 
in  a  given  time  for  a  given  amount  of  electric  energy.  The 
acid  is  resolved  into  the  equivalent  amount  of  pure  nitric 
acid  of  100  per  cent,  strength. 

Usual  yields  for  single-phase  furnaces  are  about  50  grammes 
per  Kw.-hour  with  60  as  a  maximum.  Careful  tests  carried 
out  over  a  considerable  period  with  my  three-phase  furnace 
have   shown   considerably   higher  yields. 

To  make  nitrogen  peroxide  gas  into  acid,  it  has  to  be 
brought  into  contact  with  water,  and  a  convenient  way  of 
doing  this  is  to  have  several  absorption  towers  filled  with 
acid-proof  tiles  arranged  so  that  the  liquor  and  the  gases 
pa.ss  in  contraflow  direction.  Tlie  acid  is  drawn  off  at  2-5  to 
33  per  c*nt.  strength,  which  is  strong  enough  for  making 
ammonium  and  calcium  nitrates. 

At  the  end  of  the  acid-absorption  towers  there  is  a  further 
tower  also  filled  with  tiles,  down  which  caustic  soda  trickles. 
This  has  a  stronger  affinity  for  the  gas  than  has  water,  and 
the  small  amount  which  passes  over  from  the  acid  towers  is 
thus  quickly  absorbed,  and  forms  a  mixture  of  sodium  nitrate- 
r.itrite,  which  is  used  in  the  aniline  dye  manufacture. 

Another  form  of  absorption  tower  than,  can  be  employed 
gives  acid  up  to  -50  per  cent,  stiength. 

The  manufacture  of  nitrate  of  ammonia  is  carried  out  by 
running  the  dilute  nitric  acid  from  the  absorption  plant  into 
a  closed  iron  tank  containing  ammonia  solution,  in  %yhich 
the  ammonia  is  at  about  '2-5  per  cent,  strength.  Acid  is 
slowly  added  to  a  large  volume  of  liquor,  and  an  agitator 
mixes  them  together,  the  heat  of  combination  being  carried 
off  tjv  cooling  coils  as  well  as  by  circulation  of  air. 

The  addition  of  acid  continues  until  nearly  all  the  annnonia 
is  taken    up.    leaving  a   slightly   alkaline    reaction. 

The  ammonium  nitrate  solution  is  then  run  through  a 
filter  into  vacuum  pans,  where  evaporation  is  effected  by 
-     :im  coils  at  a  pressure  of  '20  nnn.  of  mercury. 

-Vhen  nearlv  all  the  water  has  been  evaporated  the  solu- 
tion passes  into  long  troughs  .slightlv  inclined,  and  subjected 
to  a  rocking  motion.  The  nitrate  forms  into  small  crystals 
•with  no  enclosure  of  hquor,  and  after  the  ciwstals  have  been 
dried  in  a  hydro-extractor  they  are  placed  in  bags  or  barrels 
readv.for   market.     The  nitrate    is  absolutely  pure. 

We  will  as.sume  that  the  electrochemical  plant  is  of  such 
size  as  to  utilise  1,000  kw.,  the  round  figure  above  mentioned. 
which  the  power  house  will  supply  continuously. 

For  the  electrochemical  plant  £8  per  kw.  is  a  fair  price, 
flo  the  total  is  £8,000. 

The  price  of  electrical  energy  is  as.sumed  at  Jd.  per  unit, 
which  is  fair,  because  electrochemical  factories  in  this  country 
have  been  supplied  with  electrical  energy  at  under  that  figure 
for  many  years. 

The  number  of  working  hours  in  a  year — namely.  8.000 — 


is  convenient  becau.se  it  leaves  a  balance  of  TtiO  hours  ior 
overhaul  time,  &c.,  and  thus  less  spare  plant  is  required.  It 
also  allows  for  intermittent  running  off  the  peak  in  winter, 
if  found  necessary. 

Depreciation  on  the  electro-chemical  plant  may  be  taken 
at  1(1  |>er  cent.,  this  being  sulVicient  to  pay  for  a  new  plant 
in  about  seven  years.  .\  large  proporliim  of  the  capital  cost 
is  required  for  absorption  plant,  which  is  (jf  robust  construc- 
tion, like  a  chimney,  the  depreciation  for  which  is  usually 
taken  at  "ij  |)er  cent. 

The  yield  of  acid  is  reckoned  at  li  tons  of  33  per  cent. 
nitric  acid  ixn-  KW. -year— that  is  to  say,  1,500  tons  from  a 
lilant  utilising  1  .OtK)  KW.  TTiis  is  based  on  s,  yield  of  06 
grammes  of  concentrated  acid,  or  '2(X)  grammes  of  33  per 
lent.  acid  per  KW.-hour.  .\s  a  matter  of  fact,  greater  yields 
are  obtainable,  but  the  above  figure  is  sufficient  for  the 
purpose. 

.\ssuming  the  electrochemical  plant  to  cost.  £8,000,  and  to 
iitili.se  l.UKJ  KW.  for  8,000  hours  per  annum  at  id.  per  unit, 
the   exiwnses   are  :  — 

Electi-ical  energy      £4,166 

Depreciation,  10  per  cent,  on  £8,000 800 

Salaries,  wages,   stores,  royalty,  &c 1,790 

£6,756 

This,  for  an  output  of  1,500  tons,  gives  £4i  per  ton  of  33 
per  cent,  nitric  acid,  or  the  equivalent  rate  for  pure  acid  is 
£13  10s. 

For  a  plant  to  utili.se  10  times  the  amount  of  energy,  oi- 
]0,(X)0  KW..  the  cost  should  be  well  under  £4,  even  taking 
the  above  figures  for  the  yield. 

The  amount  of  ammonium  nitrate  that  can  be  made  by 
such  a  plant  is  135  tons  of  pure  ammonia  plus  1,500  tons  of 
33  per  certt.  nitric  acid,  giting  635  tons  of  pure  ammonium 
nitrate. 

As  to  the  value  of  ammonia  from  the  coke-oven  gas,  I 
intend  to  take  the  figure  of  £30  a  ton,  or  3id.  a  lb.  The  cost 
per  ton  may  now  be  set  out  at  follows  :  — 

1.-500  tons  of  33  per  cent,  nitric  acid  at  £4 J  ...    £6,7.50 
125  tons  of  pure  ammonia  at  £30       3,750 

£10,500 

As  this  produces  635  tons  of  ammonium  nitrate,  the  cost  is 
£16 J  per  ton. 

In  addition, to  ammonium  nitrate,  there  is  also  the  sodium 
nitrate-nitrite'.  This  may  be  assumed  at  one-tenth  of  a  ton 
per  Kw.-vear,  and  it  is  readilv  saleable.  It  should  be  worth 
fl..500  a  "year. 

Tliere  is  a  margin  between  the  above  calculated  cost  and 
the  normal  selling  price  of  100  per  cent.  I  leave  it  to  readers 
to  whittle  this  down  as  they  think  fit  to  allow  for  ineffici- 
ency of  reaction  and  other  contingencies.  When  that  is  done 
there  will  .still  be  a  large  margin. 

Before  the  war.  nitrate  of  ammonia  made  by  the  electrical 
process  in  Norway  was  sold  in  large  quantities  at  £1S  to  £30 
a  ton.  Properly  speaking,  there  is  no  quotation  now,  be- 
cause all  the  make  is  taken  by  the  Government  for  explo- 
sives. Its  minimum  price  may,  however,  be  fairly  taken  at 
double  the  above  figure. 

What  will  happen  after  the  war  we  cannot  tell,  but  one 
thing  is  certain — namely,  that  the  price  per  unit  of  con- 
tained nitrogen  will  be  higher  for  nitrate  of  ammonia  than 
any  other  nitrogen  compound.  Tliis  has  always  been  so,  be- 
cause the  combined   nitrogen  is  35  per  cent. 

U.sual  percentages  of  combined  nitrogen  are  given. in  the 
following  table  :  — 

LTsual  per  cent. 
Name.  How  obtained.  of  nitrogen' 

Sodium  nitrate  From  Chile  15J 

Sulphate  of  ammonia  ...        By-product  of  coal  18 

Calcium  nitrate  ]                                            \     ^^ 

Calcium  cyanamide    |.  Made  by  electric  power   <     13 

Nitrate  of  ammonia  J                                             L     35 

As  a  means  of  transporting  coml'-ned  nitrogen  from  one 
part  of  the  world  to  another,  nitrate  of  ammonia  is  better 
than  any  other  medium,  so  it  is  likely  always  to  hold  the 
field  in  the  export  market. 

Nitrate  of  ammonia  is  the  principal  ingredient  of  most 
safety  mining  explosives,  the  word  "  .safety  "  being  a  relative 
term  expressing  the  fact  that  they  are  safer  than  dynamite,  &c. 

The  Briti.sh  and  certain  other  Governments  have  passed 
regulations  insisting  on  only  safety  or  permitted  explosives 
being  used  in  mines.  The  more  this  idea  extends  the  more 
nitrate  of  ammonia  will  be  required. 

The  present  demand  for  nitrate  of  ammonia  for  making 
up  burster  charges  for  shells  is  tremendous,  and  it  is  no 
exaggeration  to  say  that  we  are  now  using  more  in  a  week 
than  before  the  war  we  used  in  two  years. 

Under  the  trade  name  of  "ammonal  "  (a  mining  explosive 
used  before  the  war),  nitrate  of  ammonia  mixed  with  pow- 
dered aluminium  and  certain  other  ingredients  is  used  as 
the  burster  charge  for  hand  and  rifle  grenades. 

Explosives  are  likely  to  be  used  to  a  much  greater  extent 
after  the  war  than  w-as  the  case  before,  because  soldiers  who 
have  been  accustomed  to  handling  them  will  have  no  hesita- 
tion in  using  explosives  for  agriculture  when  they  go  back 
to  the  land. 
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For  breaking  up  soil  and  making  holes  for  fruit  trees 
explosives  are  already  much  used,  because  the  soil  is 
thoroughly  loosened,  and  this  enables  the  roots  to  grow  easily, 
and  moisture  to  get  to  them.  For  breaking  up  the  under- 
lying "hard-pan"  of  soils  of  hot  countries,  explosives  are 
also  very    useful. 

As  the  safest  form  of  explosives  nitrate  of  ammonia  should 
be  much  used  for  this  work ;  indeed,  it  is  likely  that  Govern- 
ment regulations  similar  to  those  for  mines  may  be  drafted 
for  agriculture. 

I  believe  that  after  the  war  nitrate  of  ammonia  will  come 
into  use  as  a  fertiliser.  The  expert  gardeners  of  France  and 
Belgium  have  used  it  for  intensive  cultivation  for  some  years. 
Nitrate  of  ammonia,  is  an  all-round  fertiliser.  Also,  it  has  the 
advantage  that  when  it  gives  up  its  nitrogen  to  plants  only 
the  constituents  of  water  are  left  behind. 

The  principal  objection  to  nitrate  of  ammonia  is  that  it 
ia  deliquescent,  but  this  is  likely  to  be  overcome,  and  careful 
experiments  to  this  end  are.  now  being  conducted. 

Before  the  war  practically  all  the  nitrate  of  ammonia  used 
in  this  country  for  making  safety  explosives  for  mining,  &c., 
was  imported  from  Norway,  which,  con.sidering  the  necessity 
for  nitrate  of  ammonia,  is  another  instance  of  the  ab,surdity 
of  allowing  foreigners  to  control  businesses  important  to  the 
nation. 

Before  the  war  Germany  was  the  largest  purchaser  of  Chile 
nitrate,  taking  twice  as  mucJi  as  the  next  consumer,  the 
United  States,  and  over  six  times  as  much  as  this  country. 
Now  Germany  does  not  require  any  Chilean  product,  because 
immense  plants  to  make  nitrates  from  the  air  have  been 
established. 

It  will  easily  be  seen  that  by  making  nitrates  from  air  the 
Germans  are  at  a  great  economic  advantage,  for  our  com- 
plete dependence  on  Chile  nitrate  means  we  have  to  pay 
large  sums  for  the  nitrate  ^nd  for  transport,  insurance,  &c. 
Also,  there  is  part  of  the  immense  national  charge  for  pro- 
tecting the  sea  routes  by  which  we  get  it  here.  Large  .sums 
are  also  required  for  the  pyrites,  sulphur,  and  for  the  plants 
to  manufacture  sulphuric  acid  with  which  to  treat  the 
nitrate. 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


a  duty  uf  10  per  cent,  ad  val.  on  goods  which  are  free  of 
duty  under  that  Act.  The  measure  has  yet  to  be  passed  by 
the  Senate,  who,  it  is  understood,  are  proposing  various 
ameridments. 

NETHERLANDS.— Under  a  recent  Customs  decision, 
sheets  of  mica,  even  if  cut  in  special  sizes,  will  be  admitted 
free  of  duty. 

GRENADA. — The  importation  by  steamer  of  electrical 
apparatus,  among  other  goods,  is  prohibited  by  Proclamation, 
as  from  May  25th. 


SWITZERLAND.— A  Federal  Decree,  dated  June  30th, 
consolidates  and  extends  the  prohibitions  of  export  formerly 
in  force.  The  effect  of  the  measure  is  to  prohibit  the  ex- 
portation as  from  July  7th  of  goods  of  all  kinds  ivith  the 
exception  of  those  specified;  export  licences  may,  however,  be 
granted  by  the  Department  of  Public  Economy  in  so  far  as 
national  interests  permit.  Among  the  goods  excepted  are 
china  insulators,  dynamo-electric  machines,  and  electrical 
transformers,  induction  coils,  high-tension  coils  for  dynamos, 
and  electric  arc  lamps. 

Another  Decree  contains  provisions  respecting  the  parti- 
culars which  are  required  to  be  entered  in  import  and  export 
declarations,  the  collection  of  the  statistical  tax — vide  the 
Electrical  Review  of  May  18th — and  the  exemption  from 
this  tax  accorded  to  certain  classes  of  traffic,  &c.,  &c.  The 
text  of  the  Decree  may  be  consulted  at  the  Department  of 
Commercial    Intelligence,    73,    Ba.singhall    Street,    E;C.  2. 

TUNIS.— By  a  Beylical  Decree,  dated  May  16th,  lead  and 
lead  ores  exported  to  foreign  countries  are  subject  to  an 
export  duty  of  2  per  cent,  of  the  value  f.o.b.  port  of  shipment. 

FRENCH  WEST  AFRICA.— For  the  purpose  of  assessing 
export  duty,  the  valuation  of  rubber  exported  from  April  1st 
to  October  1st  has  been  fixed  at  500  francs  per  100  kilogs.  for 
shipments  from  Senegal,  French  Guinea,  Ivory  Coast,  and 
Dahomey.  Export  duty  is  leviable  at  the  rate  of  7  per  cent. 
on  the  valuation. 

BRITISH  INDIA.— An  official  announcement  has  been 
is.sued  by  the  Department  of  Commerce  and  Industry  that 
all  qualities  and  sizes  of  ruby  block  mica,  both  of  Govern- 
naent  and  trade  descriptions,  may  be  shipped  freely  to  Lon- 
don without  any  restriction  whatever.  The  British  Govern- 
ment, however,  reserve  the  right  to  requisition  any  consign- 
ments on   arrival   if  required  for  military  munitions. 

EAST  AFRICA  AND  UGANDA  PROTECTORATES.— The 
Customs  Departments  of  East  Africa  and  Uganda  have  been 
amalgamated,  and  are  now  under  the  control  of  the  Chief 
of  Customs  of  East  Africa.  The  East  Africa  Customs  Regula- 
tions will  apply  generally  to  the  amalgamated  Department. 
Road  and  wharfage  dues  have  been  abolished  by  the  Govern- 
ment of  LTganda. 

JAMAICA.— The  increased  import  duties  imposed  last  year 
on  certain  grjods — see  Ei.fctricai,  Review  of  August  18th, 
1916 — have  been  re-imposed  for  the  year  ending  March  Slet, 
1918. 

UNITED  STATES  OP  AMERICA.— The  War  Revenue  Bill, 
a.i  passed  by  the  House  of  Representatives,  provides  for  an 
additional  Customs  duty  of  10  per  cent,  ad  val.  on  goods 
which  are  dutiable  under  the  United  States  Tariff  Act,  and 


NEW    PATENTS   APPLIED    FOR,    1917. 

{.NOT    YET   PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W,  P.  Thompson  i  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  af 
Liverpool    and    Bradford.  '' 


Automatic    Telephonk 
(U.S.i\.,    .May  ' 


11,909.     "  Electric    signalling     systems     for     mines.' 
Manufacturing  Co.  Si  H.  Green.     August  20th. 

11,927.     "  Electric    switches."      J.     M.     Naul.      August    20th. 
10th,   1910.) 

11,983.  "'Electric  transforming  and  converting  apparatus."  British  Tho-m- 
^riN'HousTON   Co.  (General  Electric  Co.,   U.S.A.).     August  21st. 

11,990.  "  Means  for  uniform  distribution  of  current  to  direct-currrnt  unit» 
connected  parallel."  Akt.  Ges.  Brown.  Boveri  et  Cie.  August  21st.  (Ger- 
many,  August  21st,    1916.) 

11,993.  "  Ignition  dynamos."  E.  C.  R.  Marks  &  Splitdorf  Electrical  Co. 
.Vugust  21st. 

11,996.  "  Electric  ignition  apparatus  for  internal-combustion  engines."  F. 
HiRD  &•  H.  \V.   F.  Ireland.     August  21st. 

12.016.  "  Telephone  systems."  Automatic  Electric  Co.  &  Automatic  , 
Telephone   Manufacturing    Co.     August    21st. 

12,035.  "  Switchgear  for  starting  and  controlling  electric  motors."  J.  A. 
Hirst.     .August    22nd. 

12,054.  "  Machine  switching  telephone  systems."  Westei^n  Electric  Co. 
.August  22nd. 

12,074.  "  Contact  devices."  Igranic  Electric  Co.  (Cutler-Hammer  Manu- 
facturing   Co.,    U.S.A.).     August    22nd. 

12,077.  "  Direct-current  electric  motors."  F.I..A.T.  Fabrica  Italiana  .Auto- 
MOBiLi  Torino  Soc.  Anon.  &  J.  Y.  Johnson.     August  22nd. 

12.104.  "  Electrical  point  detectors  for  railways."  A.  E.  HuDD  &  G.  H_ 
WioN.     .August  23rd. 

12.105.  "  Supports  for  electric  fans.  Sic."  F.  C.  \V.  Thompson.  August 
23rd. 

12,114.  "  Cooling  appliances  or  sparking  plugs  and  other  details  of 
internal-combustion    engine  cylinders."      J.    Pomeroy.      August  23rd. 

12,125.  "  Ignition  apparatus  for  intcrnal.'combuslion  engines."  RbmV 
Electric   Co,  &   A.  E.    White.     August   23rd. 

12,127.  *'  Incandescent  electric  lampholders."  P.  M.  R.  Sallks.  .August 
23rd. 

12,129.     "  Magneto-electric   generator."      F.    L.     Hollister.      August    23rd. 

12,132.    "  Magnetic  compasses."     M.  B.   Field.     August   23rd. 

12,149.  "Electric  heating,  &c.,  apparatus."  H.  Burgess  &  A.  H.  Tavlor- 
August  24th. 

12,158.  "Cord  grip  for  electric  lampholders."  J.  P.  Kavanagh  &  F.  H.  R. 
Neville.     August  24th.      (New   Zealand,    November    11th,    1916.) 

12,165.  "  Electrically-operated  mechanism  for  driving  clockwork  trains^ 
&c."     F.    HoLDEN.      August   24th. 

12,191.  "  System  for  protection  of  three-phase  alternating-current  systems." 
R.  J.  Jensen.     August  24th. 

12,199.  "  Electric  signalling  systems  for  mines,  &c."  Automatic  Telepiionb 
Manufacturing    Co.   &   C.    Remington.     August   25th. 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in   parentheses  are   those  under   which   the  specifications  will   bt 
printed    and    abridged,  and    all  subsequent  proceedings    will   be   taken. 

6.517.     Systems  of  T/legraphy.     C.    E.    Hay.     May    5th,    1916.     (108,330.) 

10,950.     Electric   Switches.     G.    O.   Donovan  &  \V.    Donovan.     August  3rd, 
1916.      (108,357.) 

10,999.     Detectors   for    Wireless  Telegraphy.      \V.   Cross    (Svcnska    Aklie- 
bolag.t    Gasaccumulator).      August    3rd,    1916.       (108,361.) 

11348      Startkrs  for  Elf-Ctric   Motors.     Switchgear  &  Cowans  and    G.    H 
Ne.-p.     August    Uth.   1916.      (108,366.) 

11972      Mine    Signalling   Keys.      Sterling    Telephone  &■   Electric  Co.,   F.    G. 
Bell  &   VV.   C.    D.ivey.      August  23rd,    1916.      (108,.173.) 

12,020.     Method    of    Preparing    Radio-active    Mineral^   Waters    containing 
RADiUM-rREClplTATING    AciDS.      August   24th,    1915.      (101,2'95.) 

12,091.     WiRE-DRAWINC     MACHINES.       R.    D.     Conner.       October     22nd,    191  ■ 
(101,963.) 

1"  441      I-'lecthic    Measuring    Instruments.      British    Thomson-Houston    t. 
(General    Electric   Co.,    U.S.A.).     September   2nd,    1916.      (108,379.) 

12  758      "Shoes    or   sockets    for   electric   cable   terminals."     W.   T.    Henlh  ■- 
Telegraph   Works  Co.  &  W.  S.   Wakefield.     September  8th,  1918.     (108,381  > 

13  798     Therapeutic   Arc    Lamps.     F.  Forbes  &   F.  W.  Colletl.     Septemt"  t 
28ih,'   1916.     (108,392.) 

13  9.54      Signalling    Appliances    for   Collieries   and   thb   like.     J.   .Samson. 
October' 2nd,    1916.     (108,397.) 

14  930      Method    and  Apparatus    for    Controlling    Elbctric    .^rcs.      D.    F, 
Com'stock.      October  20th.   1915.     (101,885.) 

15  007      Electric   Motor  Controllers  and  like  apparatus.     G.  Ellison  &  J. 
Anderson.     October   21st,  1916.     (106,403.) 

15,053.     Electric  Candle  Fittings.     H.  Garde.     October  33rd,  1916.  (108,40«.> 

18503.    Electric  Signalling  Lamps.    H,   Lucas  &   C.  L.   Breeden.     Decem- 
ber 27lh,  1916.      (108,424.) 

ISIV. 

i  347      Automatic  Telephone  Systems.     Aulomalic   Telephone  Manufacturing 
Co.'     February   14lh,   1916.     (104,171.) 

1  754      Electric  Motor  Control  and  apparatus  tiurrfor.  British  Thomson^ 
Houston   Co.    a,    H.   C.    Hastings.      February   3rd,   1917.      (108,430.) 

4  588       El.ECtRODES    for     ElECTRIC     ARCS     AND     FOR     MeDICAL     AND     OTHER     PUR- 

POSBS.     J.  C.   Round.     M.->rch  29lh,  1917.     1108,437.) 
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It  is  of  great  interest  to  learn  from  a  Russian  ( lov- 
ernment  origan  that  while  our  Ally  is  s^ropiny  its 
way  along-  the  dangerous  pathway  that  leads  to 
I'reedoni.  trying  to  bring  organisation  out  of  revolu- 
tionary chaos,  there  is  proceeding  in  the  back- 
ground a  development  which  in  i)rinciple  is  of  the 
utmost  importance  industrially. 

It  has  been  resolved  that  the  Russian  Govern- 
ment shall  itself  participate  in  a  number  of  large 
electrical  share  companies.  In  April  last  there  were 
approved  the  statutes  of  the  General  Electrical  Co. 
with  a  capital  of  24,000,000  roubles;  and  in  the  fol- 
lowing month  the  statutes  of  the  Russian  Siemens 
Co.  (capital  25,000,000  roubles)  were  also  approved. 
The  founder  of  both  companies  was  the  Treasury 
itself,  in  the  person  of  the  Ministry  of  Trade  and 
Industry,  which  toOk  35  per  cent,  of  the  shares  of 
each  company.  In  the  former  of  these  is  included 
the  General  Electrical  Co.;  which  was  closed  by 
order  in  June,  1915,  and  in  the  latter  the  Siemens 
and  Halske.  and  Siemens  &  Schuckert  concerns, 
which   were   closed  down  under  the  same   order. 

The  idea  of  the  direct  participation  of  the  Gov- 
ernment in  the  electrical  industry  took  form  in  May 
last  year  in  connection  with  the  effort  to  save  the 
Russian  electrical  industry  from  the  dominating  in- 
fluence of  German  capital  and  of  German  electro- 
technical  control.  The  investigations  carried  out 
by  the  Ministry  of  Trade  and  Industiy  disclosed  the 
very  close  dependence  of  the  most  important  Rus- 
sian electrotechnical  concerns  on  Germany.  The 
German  A. E.G.  was  the  founder  of  the  Russian 
General  Electrical  Co.,  and  continued  to  be  its  tech- 
nical controller  till  war  broke  out.  About  three- 
fourths  of  all  the  shares  in  the  Russian  company 
were  in  German  hands.  Similarly,  in  the  Siemens 
and  Halske  and  the  Siemens-Schuckert  concerns  the 
technical  control  was  held  in  the  hands  of  German 
firms  of  similar  name.  It  is  true  that  in  the  first 
of  these  the  block  of  real  German  shares  hardly 
exceeded  10  per  cent,  of  the  total,  but  in  the 
Siemens-Schuckert  concerns  about  three-fourths  of 
the  shares  were  in  German  hands. 

The  manner  in  which  German  electrical  authori- 
ties and  organisers  secured  the  virtual  subjection 
of  the  electrical  industry  of  other  countries  to 
their  influence  is  well  known,  and  it  is  not  new  to 
learn  that  in  Russia,  too.  the  most  important 
electrical  concerns  proved  to  be  members  of 
these  (German  electrical  trusts,  at  the  head  of 
which  stand  the  firms  named.  But  it  was  the 
technical  and  financial  completeness  of  the  Ger- 
man electrical  measures  that  brought  the  Russian 
governing  power  face  to  face  with  the  necessity  for 
inquiring  what  was  the  best  method  for  suppressing 
the  connections  between  the  Russian  and  the  Ger- 
man electrical  industries.  The  usual  sale  of  the 
concerns  in  Russian  hands,  or  the  purchase  of  the 
German  shares  for  their  further  distribution  on  the 
private  market,  appeared  to  be  impracticable,  for  it 
would  have  been  impossible  to  guarantee  against 
the  purchase  of  such  shares  by  the  same  German 
firms  after  the  war.  Their  schemes  for  the  domina- 
tion of  electrical  affairs  in  other  countries  left  no 
doubt   at  all  that  after  the  war   thev  would   imme- 
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diately  endeavour  to  resume  their  lost  position  in 
Russia. 

Meantime,  the  electrical  industry  acquired  quite 
exceptional  importance,  not  only  for  national  de- 
fence, but  for  all  other  industries,  because  of  the 
rapidly  growing  electrification  of  such  industries. 
It  is  recognised  that  they  who  hold  in  their  hands 
the  keys  of  the  electrical  and  electrotechnical  con- 
cerns have  the  ability  to  compel  other  branches  of 
industry  to  listen  to  them,  and  the  more  the  elec- 
trical industry  is  organised,  and  the  more  it  is  syndi- 
cated the  greater  becomes  its  power  over  the  con- 
sumer. From  this  point  of  view,  the  dependence  of 
the  large  Russian  electrotechnical  concerns  on  the 
German  trusts  appeared  to  the  Russian  authorities 
to  be  particularly  dangerous,  and  to  merit  complete 
and  final  suppression. 

It  was  under  the  influence  of  such  considerations 
that  the  idea  originated  of  securing  the'  direct 
participation  of  the  Government  in  the  electro- 
technical industry.  The  struggle  with  German  in- 
fluence was  only  the  starting  point  in  the  develop- 
ment of  this  idea.  The  deciding  factor,  at  least 
after  the  revolution,  was  an  effoi't  to  subject  the 
electrical  industry  to  the  real  and  essential,  and  not 
only  to  the  apparent  and  formal,  control  of  the 
Government.  The  Government  as  shareholder  in 
the  business,  and  as  joint-owner  of  the  concern,  felt 
more  capable  of  achieving  its  ends  in  the  world  of 
the  electrical  industry  than  would  a  Government  in 
the  person  of  its   superintendino-  agencies. 

But  the  Ministry  of  Trade  and  Industry  never 
sought  to  obtain  a  predominating  position  in  these 
concerns,  and  to  subject  them  entirely  to  its  will. 
The  Alinistry  preferred  to  retain  for  itself  in  both 
concerns  only  35  per  cent,  of  the  shares;  for  the 
control  of  a  third  of  the  total  capital,  which  involves 
due  influence  in  the  whole  business,  at  the  same  time, 
does  not  deprive  the  concern  of  its  private  commer- 
cial character,  or  make  it  a  Treasury  concern.  In 
the  General  Electrical  Co.  the  Ministry  found  it 
convenient  for  a  time  to  reserve,  besides  the  35  per 
cent.,  a  further  15  per  cent,  to  20  per  cent,  of  the 
shares  which,  for  sundry  reasons,  were  left  un- 
allotted, partly  in  view  of  the  changeable  situation 
and  the  desire  of  the  Ministry  not  to  set  free  blocks 
of  shares  without  the  guarantee  of  the  standing  of 
those  who  might  acquire  them.  But  this  temporarv 
retention  in  the  portefcmUe  of  the  Treasury  of 
a  supplementary  packet  of  shares  by  no  means  'indi- 
cates a  variation  of  its  original  decision  to  limit  its 
participation  to  one-third  of  the  capital,  as  on  the 
first  suitable  occasion  such  shares  will  be  handed 
over  to  private  control. 

On  June  30th,  1917,  the  constituent  meeting  of 
the  General  Electrical  Co.  w^as  held,  and  the  "first 
test  of  this  particular  form  of  private-cum- 
Treasury  enterprise  may  be  considered  accomplished. 
The  complete  formation  of  the  Siemens  Co.  has 
been  somewhat  delayed,  but  this  delay  can  hardly 
extend  beyond  the  autumn. 

The  situation  is  a  very  interesting  one.  Of  course, 
there  is  little  in  common  between  Russian  electrical 
affairs  and  such  affairs  nearer  liome.  The  question 
has  been  asked  in  regard  to  our  own  country,  and 
in  regard  to  the  Colonies,  what  safeguards  we  shall 
adopt  to  prevent  a  return  to  German  ownership  now 
eliminated,  after  the  war.  Russia  seeks  to  secure 
that  end  by  a  measure  of  financial  control.  Strong- 
hands  and  strong  measures  are  both  necessary  in 
order  that  success  may  be  assured.  It  is  to  be  hoped 
that  the  participation  of  the  Government  may  attain 
the  ends  in  view,  and  that  those  who  become  the 
representatives  of  the  Treasury  in  these  concerns 
will  prove  to  be  firm  and  reliable  protectors,  not 
only  of  purely  Treasuty  interests,  but  also  of  the 
interests  of  Russian  industry  as  a  whole.  At  this 
moment  of  exceptional  crisis  through  which  Rus- 
sian industry  is  passing,  the  latter  consideration  is 
incumbent  on  them  no  less  than  the  former. 


The  report  of  the  Traffic  Conges- 
Traffic  tion  Special  Committee  of  the  Man- 
Congestion  in     Chester   City   Council,    of   which   an 
Manchester.       abstract    appears     in    our    columns 
this   week,    will  be    of    considerable 
interest  to  the  ruling   authorities  of  many   of   our 
large  cities,  who  will  sooner  or  later  have  to  face 
problems  of  their  own,  which,   if  not  identical,  will 
involve  very  similar  principles. 

The  report  is  comprehensive  in  that  it  discusses 
the  combined  effects  of  all  classes  of  vehicular  traffic 
on  street  congestion,  and  further  explores  the  pos- 
sible steps  to  be  taken  in  the  future,  with  a  view  to 
securing  a  continuous  and  well-defined  policy  in 
regard  to  these  matters. 

The  more  immediate  propo:als  relate  to  the  con- 
struction of  several  tramway  termini  round  a  por- 
tion of  the  inner  city  area,  thus  short-circuiting  the 
cars  at  selected  points  and  eliminating  the  bulk  of 
them  from  the  streets  of  the  inner  area.  We  note, 
however,  that  the  Watch  Committee  made  a  more 
drastic  suggestion,  namely,  that  the  cars  should  be 
considerably  reduced  in  number  or  entirely  excluded 
from  the  central  area  between  the  hours  of  10  a.m. 
and  5  p.m.,  and  that,  in  the  latter  case,  motor 
'buses  should  be  employed  to  deal  with  cross  pas- 
senger traffic.  There  is  nothing  the  passenger  dis- 
likes so  much  as  changing  from  one  vehicle  to  an- 
other unnecessarily,  and  we  imagine  these  passen- 
gers would  be  very  cross  indeed.  It  should,  more- 
over, be  noted  that  the  street  congestion  in  the 
vicinity  of  the  terminals  will  be  seriously  increased 
at  certain  hours  due  to  foot  passenger  traffic. 

One  suggestion  of  the  Watch  Committee,  which 
deserves  commendation,  is  that  improved  and  effi- 
cient methods  of  handling  goods  from  vehicles 
standing  in  the  street  should  be  made  compulsory. 
There  is  no  comparison  between  the  private  indivi- 
dual or  firm,  which  conducts  its  business  in  such  a 
way  as  to  interfere  with  the  public  use  of  the  street, 
and  the  possible  obstructions  caused  by  a  tramway, 
which  is  a  public  undertaking,  operating  for  the 
benefit  of  the  people  as  a  whole. 

The  Tramway  Committee's  arguments  against 
the  employment  of  motor  'buses  on  already  con- 
gested routes  are.  of  course,  unanswerable,  but  the 
suggestion  that  the  financial  benefits  to  the  city  in 
respect  of  rates  on  track  and  maintenance  of  roads 
would  in  such  a  case  disappear,  is  somewhat  beside 
the  point.  In  any  case,  the  'buses  would,  no  doubt, 
contribute  on  a  mileage  basis  to  the  maintenance  of 
the  roads  which  they  regularly  used.  The  report, 
as  a  whole,  leads  one  to  the  conclusion  that  the 
time  is  rapidly  drawing  near  when  any  form  of  street 
passenger  transportation  will  be  inadequate  to  deal 
with  the  traffic  on  certain  routes,  and  that  the  prob- 
lem of  underground  transport  will  have  to  be  faced 
at  any  early  date. 


With    re,gard  to    the  question  of 
Publicity         the    organisation    of    our    publicity 
and  Trade        services,    concerning  which    Mr.   D. 
Development.     Ross    Kennedy    writes    on    another 
page   of    this   issue,  we  would  sug- 
.gest    that    British    manufacturers    and    traders  look 
into   this    department    of    their    operations    without 
delay.     We  make  the  sug.gestion  with  a  full  know- 
ledge of  what  has  happened  in  the  past,  when  some 
of  our  manufacturers  have  failed  to  appreciate  the 
importance  of  efficient  publicity  service  in  the  tech- 
nical   Press,    and    with    a    varied  experience  of  the 
high  place  which  such  activity  holds  in  the  esteem 
of  Continental   manufacturers.     The   British  manu- 
facturer   who    is    doing    important    work    which    it 
would  profit  hinrs^elf  and  the  electrical  world  gener- 


Vol.  81.     No.  -'.iiTT.  SKi'iKMUKU  I  I,  IIM 


]  THE    ELECTRICAI^    REVIEW 


243 


ally  to  know  about,  makes  a  lamentable  mistake 
when  he  adopts  the  policy  of  hiding;  his  light  mider 
a  bushel.  Suspicion  of  his  competitors  and  the 
desire  to  suppress  information  concerning  the  con- 
tracts that  he  is  securing,  and  the  machinery,  appa- 
ratus, and  installation  work  that  he  is  supplying,  or 
has  supplied,  may  do  him  a  certain  immediate  ser- 
vice by  dejiriving  his  rivals  of  information  for  a 
short  time,  but  it  may  prevent  the  great  purchasing 
world  from  putting  business  his  way.  Safeguards 
of  a  reasonable  kind  can  always  be  employed  with- 
out depriving  the  public  of  valuable  information. 
But  it  is  not  only  suspicion  that  has  prevented  this 
uiatter  from  receiving  the  attention  that  it  deserves. 
There  have  been  cases  without  number  where  firms 
liave  been  too  busy  to  attend  to  such  things,  or  have 
not  thought  it  worth  while  to  furnisli  interesting 
luaterial  when  the  Press  has  asked  for  it.  Our 
exjierience  proves  that  one  of  the  things  required 
liy  the  reader  who  counts  from  the  purchasing 
power  point  of  view,  is  such  information  as  we  have 
mentioned,  and  if  its  preparation  is  only  done  in  a 
haphazard  sort  of  way,  or  is  nobody's  business  in 
particular,  the  Press  is  deprived  of  an  opportunity 
for  service  that  it  desires  to  render.  Of  course, 
much  depends  upon  the  kind  of  information  that  is 
imparted  and  the  manner  in  which  it  is  served  up. 
There  are  right  and  wrong  methods  in  publicity — 
we  have  had  experience  of  both.  There  is  super- 
ficial publicity  matter  which  tells  nothing";  there  is 
a  publicitv  zeal  (sometimes  childlike  and  bland,  at 
others  bold  as  a  lion)  that  an  editor  finds  it  neces- 
sarv  to  humour  or  to  moderate;  and  there  is  that 
unnameable  monstrosity  which  brazenly  exposes 
itself  as  a  conditional  appendage  of  an  advertise- 
ment. These  are  objectionable  features  which  ex- 
perience removes — in  some  cases.  There  is  no  ques- 
tion that  after  the  war  the  electrical  and  engineering 
manufacturer  will  need  as  part  of  his  trade-develop- 
ment department  a  reasonably  and  efficiently  con- 
ducted publicity  service,  and  it  will  be  well  if  the 
matter  be  fully  considered  now. 


ENQINEERINQ     PUBLICITY. 


L  In  his  recently-issued  report.  His 

W  Prospects  in  Majesty's  Trade  Commissioner  in 
K  l^ew  Zealand.  New  Zealand,  Mr.  R.  W.  Dalton, 
dwells  upon  the  bright  prospects  in 
store  for  British  trade  after  the  war.  Some  points 
an  this  report  worthy  of  special  consideration  on  the 
part  of  engineering  firms  are  summarised  on  an- 
other page.  Mr.  Dalton's  remarks  are,  however, 
all  well  worth  study  by  anyone  interested  in  export 
trade,  and  it  is  safe  to  say  that  had  the  report  been 
made  by  a  German  Consular  representative,  it 
would  have  been  held  up  as  a  pattern  of  what  our 
Trade  Commissioners  ought  to  endeavour  to  com- 
pile. Mr.  Dalton  puts  forward  the  plea,  which  has 
been  heard  before  from  Dominion  markets,  that 
British  manufacturers  should  take  their  customers 
more  into  their  confidence  on  the  subject  of  present 
difficulties  of  delivery.  Were  tliey  to  do  so  they 
would  find  New  Zealand  purchasers  sympathetic, 
and  ready  toabstain  from  trade  with  foreign  coun- 
tries as  much  as  they  possibly  could,  and  to  revert 
to  British  sources  of  supply  after  the  war.  This 
attitude  of  patriotic  support  is  not,  however,  un- 
conditional. Our  manufacturers,  again,  are  ex- 
"horted  to  give  more  study  to  the  market's  require- 
ments, to  advertise  more  widely,  to  treat  their 
agents  with  greater  liberality,  and  to  realise  that, 
although  intrinsic  merit  is  a  great  factor  in  captur- 
ing business,  a  greater  factor  still  is  price.  If  they 
will  do  all  this,  splendid  opportunities  await  them 
lor  participating  in  the  development  of  trade  and 
industry  in  New  Zealand,  which  is  sure  to  come 
sooner  or  later  after  the  conclusion  of  Peace. 


By  D.  R0S8  KENNEDY. 


The  conti'inplated  |)ul)licit.y  ciuiipiiif;!!  l)y  uk'ctricity  siip])ly 
uiKlcrtrtkiiifjs  has  raisud  muiit'i'nns  sutrgcstioris  iiiid  tlii'ories  on 
the  jiuhlirit.y  uiuUicids  wiiicli  nmld  lie  einpliiycd  witii  some 
jirospeets  of  success. 

Tile  jirojio.sals  have  been  more  or  less  re])etitioiis  of  old- 
established  methods  of  advertising,  from  whieh  it  would 
seem  that  pultlieity  and  advertising  are  synonymous, 
whereas  advertising  is  but  a  comparatively  small  branch 
of  publicity. 

The  interest  shown,  however,  aui^urs  well  for  the  future  of 
publicity  and,  let  us  hope,  coniniereial  affairs  jreiierally 
amonjjst  engineers,  whose  lialiilual  attitude  in  the  ]iast  has 
lieen  one  of  indifference,  if  not  of  antagonism,  to  anything 
related  to  the  commercial  side  of  their  profession.  With 
a  deeper  interest  in  these  matters,  the  fact  will  be  revealed 
to  engineers  that  a  properly-organised  publicity  depart- 
ment can  render  thoni  valuable  service,  whether  their  work 
be  in  the  design  office  or  the  factory. 

Under  war  coiKhtions  the  organisation  of  British  engin- 
eering establislnnents  has  been  greatly  improved.  The 
increased  outputs  obtained,  although  not  altogether  due  to 
the  reorganisation,  are  nevertheless  proofs  of  the  necessity 
whieh  e.xisted  for  it. 

These  impro\'ements  have  been  confined  principally  to 
Droduction,  as  under  the  circumstances  there  was  no 
inducement  to  interfere  with  the  commercial  organisation, 
but  the  improvements  which  were  found  to  be  so  necessary 
in  the  methods  of  manufacture,  may  be  taken  as  an  indica- 
tion of  the  urgent  need  for  reorganising  engineering 
commercial  methods  as  well  when  normal  business  condi- 
tions are  restored. 

This  applies  more  especially  to  the  publicity  and  sales 
organisations.  The  neglect  of  organised  and  systematic 
methods  for  the  sale  of  engineering  products  has  been  often 
conunented  upon,  without  much  beneficial  effect,  but  if  the 
results  of  war  organisation  have  been  appreciated,  the  status 
quo  ante  helUim  will  not  be  resumed. 

The  awakening  interest  of  engineers  has  brought  into 
prominence  tlie  advantages  associated  with  the  employment 
of  the  "selling  engineer"  in  place  of  the  "commercial 
traveller."  The  adoption  of  this  system  would  be  a  material 
aid  to  the  commercial  progress  of  the  engineering  industry. 

The  average  commercial  traveller  invariably  has  to 
"  refer  to  head  office  "  for  information  on  technical  points, 
which  could  be  satisfactorily  dealt  with  on  the  spot  by  the 
sales  engineer,  who  also  is  more  competent  to  use,  and  with 
much  greater  effect  to  apjily,  the  technical  information  and 
data  conveyed  to  him  from  the  designers  and  producers, 
through  the  publicity  department.  He  is  also  in  a  position, 
by  reason  of  his  technical  training,  to  appreciate  the  value 
of  acquiring  data  for  the  use  of  the  factory  technical  staffs, 
the  imjxirtance  of  which  would  not  appeal  to  the  commer- 
cial mind. 

The  systematic  collection,  analysis,  compilation,  and  dis- 
tribution of  technical  data  form  part  of  the  duties  of  a 
publicity  department.  There  is  also  the  preparation  and 
distribution  of  publications,  in  which  technical  and 
scientific  data  are  reduced  to  a  form  of  commercial  value. 
An  efficient  publicity  department  is,  therefore,  an  absolute 
necessity  in  modern  fiictory  organisations,  and  particularly 
so  if  theemploymentof  selling  engineers  is  to  be  a  success,  and 
the  accompanying  advantages  are  to  be  profitably  utilised. 

The  publicity  department  is  indispensable  to  the  selling 
department,  whilst  to  the  technical  staff  it  is  a  valuable 
aid  to  efficiency.  Through  the  medium  of  the  publicity 
department  harmonious  relations  are  estaldished  and  main- 
tained between  the  commercial  and  technical  staffs,  so  that 
commercial  and  technical  data  and  information  are  freely 
contributed  with  beneficial  results  to  the  whole  factory 
organisation. 

The  modern  publicity  department  embraces  five  sections  : 

1.  Publication. 

2.  Records  and  data. 
S.  Advertising. 

4.  Photographic. 
f).  Distribution. 
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These  five  sections  are  centralised  under  the  supreme 
control  of  a  publicity  superintendent,  so  that  they  can  be 
worked  together  systematically,  and,  as  a  consequence,  con- 
centration of  effort  can  be  more  readily  obtained,  a  result 
of  no  little  imjxjrtance  in  publicity  operations.  Each 
section  is  organised  on  lines  to  suit  its  particular  work, 
under  the  head  of  a  specialist  with  competent  assistants. 
The  more  important  members  of  each  section  must  have  a 
good  general  technical  experience  in  addition  to  their 
specialised  training. 

1.  The  publication  section  prepares  technical  and  cora- 
merciarl  literary  matter  in  several  forms  of  publications 
treating  of  the  products  of  the  factory,  the  publications 
being  compiled,  arranged,  illustrated,  and  printed  according 
to  their  use  and  destination,  which  may  be  broadly  classified 
as  for  (1)  public  distribution  (home),  (2)  public  distribu- 
tion (abroad),  (8)  ])rivate  circulation. 

2.  The  records  and  data  section  receives  all  the  informa- 
tion and  data  relating  to  the  products  of  the  factory,  which 
other  departments,  commercial  and  technical,  inside  and 
outside  the  factory,  contribute  to  the  publicity  department, 
including  prints  of  all  photos,  taken  by  the  photographic 
section.  All  this  material  is  analysed,  indexed,  and  filed  in 
the  record  section  in  a  condition  easily  available  for  use  by 
the  publication  and  advertising  sections.  Applications  by 
other  departments  of  the  factory  for  unpublished  data,  tests, 
reports,  &c.,  are  therefore  made  to  the  publicity  department, 
thus  obviating  a  certain  amount  of  duplication  which  would 
otherwise  occur. 

3.  The  advertising  section  prepares  and  issues  advertise- 
ments for  insertion  in  periodicals,  trade  journals,  directories, 
and  other  advertising  media.  This  section-  is  also  respon- 
sible for  the  design  and  composition  of  supplementary 
advertisements,  consisting  of  posters,  wall  cards,  calendars, 
blotters,  diaries,  and  other  devices  forming  more  or  less 
permanent  advertisements.  This  class  of  advertising  yields 
most  efficient  results,  when  the  device  is  presented  in  an 
attractive,  educational,  or  useful  form  of  personal  value  to 
the  recipient,  and  is  one  which  could  be  cultivated  to  a 
greater  extent,  with  much  advantage,  by  engineering 
advertisers. 

-f.  The  photographic  section  sec'ures  photographic  records 
of  the  factory  products  in  course  of  manufacture,  when 
completed  and  in  actual  use,  and  also  the  methods  and 
processes  used  during  manufacture  and  construction. 
Photographs  selected  by  the  publication  section  for  illus- 
trations in  publications  are  prepared  for  blockmaking  by  the 
photographic  section,  which  is  also  responsible  for  obtaining 
satisfactory  blocks  from  the  approved  retouched  prints. 

5.  The  distribution  section  receives  and  stores  all  com- 
pleted pulilications,  andis  responsible  for  correctly  addressing 
and  dispatching  them.  The  work  of  this  section  is 
important,  and  invites  the  use  of  ingenious  systems  of 
classification  and  indexing,  so  as  to  modify  the  work  of 
circularising,  which  is  apt  to  become  involved.  * 

The  atiove  only  briefly  outlines  the  work  of  a  modern 
publicity  department,  but  will  serve  to  indicate  to  some 
extent  its  sphere  of  operations.  The  class  of  work  dealt 
with  in  the  factory  dominates,  more  or  less,  the  eiteiit  of 
the  activities  of  the  publicity  department,  but  there  is  no 
organisation  embracing  either  tlie  maiuifacture  or  Siile  of 
electrical  or  mechanical  engineering  products  which  would 
not  benefit  from  a  publicity  department  organised  on  sound 
lines  to  suit  the  surrounding  conditions. 

For  the  purpose  of  electricity  supply  undertakings 
the  work  of  the  publicity  and  selling  deiy.irtrnciits  will 
differ  in  some  ways  from  that  of  these  departments  in  a 
manufacturing  concern,  but  their  organi.sition  will  be 
substantially  the  same.  It  ha.s  lieen  suggested  that  the 
methods  employed  in  the  American  "  Do  It  Electrically  " 
campaign  should  be  adopted  in  this  country. 

This  campaign  was  organised  by  a  coalition  of  electricity 
supply  companies,  manufai.-tnrers  of,  and  dealers  in,  elec- 
trical apparatus,  who  formed  a  "  Society  for  Electrical 
Development,"  which  had  for  its  object  the  "  electrical  " 
education  of  the  people,  whereby  they  would  become 
familiar  with  the  uses  to  which  electricity  could  be  put, 
and  with  the  attendant  advantages  and  costs  of  electrical 
appliances.  All  publicity  efforts  are  more  or  less  educa- 
tional in  effect,  but  an  appeal   with  "  electricity  "  in  the 


foreground  as  the  subject  of  study  would  not  produce 
results  commensurate  with  the  work  and  expense  entailed. 
This  applies  more  so  to  this  country,  the  people  of  which, 
on  the  whole,  are  not  inclined  to  devote  time  and  mental 
exertion  to  the  study  of  a  subject  which  will  ultimately 
become  an  outlay  of  money.  But  as  the  most  fertile  field 
for  increasing  the  demand  for  electricity  supply  will  be 
found  in  the  homes  of  the  people,  indirect  and  more  sulitle 
methods  than  the  American  scheme  could  be  adopted, 
with  much  greater  prospects  of  rousing  the  interest  of  the 
average  man  and  woman,  to  whom  the  word  "  electricity  " 
conveys  an  impression  of  something  beyond  their  ken, 
involving  vague  risks  in  its  control  when  that  demands  a 
closer  intimacy  than  the  operation  of  a  tumbler  switch. 

The  commercial  value  of  co-operation  is  now  recognised  ; 
and,  in  the  first  place,  co-opei'ation  will  be  required  between 
supply  authorities  and  the  dealers  in  and  manufacturers 
of  apparatus,  and  also  with  wiring  contractors.  The 
cost  of  appliances  and  apparatus  must  be  spread  over  a 
period  of  time,  so  that  electrical  heating,  cooking,  and 
cleaning  appliances  may  be  installed  in  houses  on  terms  of 
hire  or  purchase  by  instalments. 

The  introductory  publicity  operations  should  consist  of 
the  preparation  and  distribution  of  pamphlets  or  booklets 
of  an  attractive  form,  treating,  in  a  concise  and  interesting 
manner,  of  the  work  and  operations  on  which  the  apparatus 
would  be  employed,  giving  hints  and  instructions,  not  in 
conjunction  with  any  particular  apjiaratus  but  on  the  best 
methods  of  carrying  out  the  work  irrespectively  of  the  type  of 
appliance  or  apparatus  employed.  The  electrical  apparatus- 
would  be  eventually  brought  forward  and  effectively  shown 
to  be  the  cheapest,  most  efficient,  and  most  suitable  for  the 
purpose,  and  to  provide,  at  the  same  time,  the  ideal  condi- 
tions *  under  which  the  work  was  described  as  being  carried 
out.  Practical  demonstrations  of  the  working  and  opera- 
tion of  the  apparatus  would  be  given  under  conditions 
familiar  to  the  probable  customer.  These  deraonstration& 
would  be  organised  by  the  selling  department,  assisted  by 
the  advertising  section  of  the  publicity  department. 

In  such  manner  as  outlined  above,  householders  could  be 
drawn  into  a  familiar  and  appreciative  attitude  towards- 
electrical  appliances,  not  because  of  the  electrical  attributes-^ 
of  these  appliances,  but  for  reason  of  their  utility  and 
inherent  advantages,  and,  no  doubt,  in  due  course,  with  tlie 
use  of  amplified  publii-ity  methods,  the  electrical  factor  would 
come  to  be  regarded  just  as  indispensable  to  home  life  as  it 
now  is  to  industry. 

Another  fruitful  field  for  central  supply  authorities  to 
cultivate  is  the  use  of  electric  vehicles  in  cities  and  larger 
towns.  This,  the  most  economical  and  relialjle  means  tVir 
short  transport  service  with  frequent  stops,  has  made  little 
progress,  due  in  great  measure  to  lack  of  facilities  fm- 
charging  and  repairing  batteries  at  reasonable  cost.  Supjily 
undertakings  could  develop  the  neglected  commercial 
possibilities  of  this  field  by  organising  traction  battery 
charging,  repairing  and  testing  departments  at  the  centi'al 
stations. 

Again,  by  co-operation  manufacturers  and  dealers  would 
place  on  the  market  vehicles  without  batteries.  Charged 
batteries  would  be  hired  and  exchanged  at  the  electricity 
supply  station  just  as  simply  a.s  the  motor-vehicle  owner 
obtains  petrol  supplies  from  a  garage  or  ])etrol  store.  Tlv 
low  prices  of  the  vehi('les  and  the  small  operating  costs  pro- 
vided by  this  system  would  guarantee  its  success,  and  iu 
piipularity  could  inunediately  be  achieved  by  the  modein 
]iulilLcity  department.  Apart  from  its  coimnercial  vahic. 
this  system  would  also  provide  a  variable  load  under  tlw 
control  of  the  central  station,  and  afford  a  means  fni- 
filling,  to  some  extent,  the  valleys  in  the  load  line. 


Export  Facilities  to  the    Continent.— Manxifacturers  or 

merchants  wishinj.'  to  ili/livtr  (.'(icids  safely  unci  expeditiously  in 
Italy,  France,  or  Sp.iin,  may  l)e  interested  to  know  that  the  Lt  |i 
Transport  and  Depository,  Ltd.,  of  Castle  Street,  Lontr  Acre.  W.C  J 
ha.'t  a  well-oriranised  system  of  transport  to  these  countries  by  way  ol 
the  Channel  ports  of  Northern  France.  Durinj;  the  l.T«t  few 
weeks  they  have  carried  thousands  of  tons  to  Italy  hy  way  nC 
France. 
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ELECTRODES      FOR      ELECTRIC      FURNACES: 

THEIR     MANUFACTURE,     PROPERTIES, 

AND     UTILISATION. 


The  physical  and  chemical  nature  of  furnace  electrodes,  their 
position  in  the  furnace,  :ind  their  electrical  and  mechanical 
properties  all  exercise  great  influence  on  the  quality  of  the  product 
and  the  efficiency  of  the  furnace.  The  electrodes  must  be  refrac- 
tory, in  order  to  withstand  a  working'  temperature  of  about 
:i,000*  C.  They  must  be  gooci  conductors  of  electricity  at  all 
temperatures,  poor  conductors  of  heat,  and  exert  no  injui-ious 
chemical  effect  on  the  desired  reaction  in  the  furnace.  Metals, 
alloys,  and  fertain  mixtures  are  used  for  electrodes  in  some 
furnaces,  hut  carbon  (either  amorphous  or  graphitic)  is  by  far  the 
most  generally  useful  material  fulfilling  the  above  desiderata. 

The  raw  materials  used  in  making  iimor/i/ioux  carbon  electrodes 
are  gas-retort  coke,  anthracite,  and  tar  coke  or  petroleum  coke.  The 
ba.se  of  manufacture  i«  material  rich  in  carbon  ami  with  a  minimum 
of  ash  and  volatile  matter.  The  agglomeraut  is  dry  tar.  The 
permissible  limits  of  impurities  are  silica  05  per  cent,  and  iron 
oxide  0'2  i>er  cent.  Silica  is  particularly  objectionable  where  the 
electrodes  are  to  be  used  in  making  aluminium.  Various  chemical  and 
physical  processes  are  employed  in  order  to  reduce  the  percentage 
of  ash  and  of  volatile  matter  in  the  raw  ipaterial.'  Petroleum  coke 
is  the  raw  material  most  used  :  .according  to  its  origin,  it  yields 
from  -1  to  2  per  cent,  of  ash,  U  to  U  per  cent,  of  sulphur,  and  12  to 
1.5  per  cent,  of  volatile  matter.  After  ti-eatment  the  coke  contairjs 
about  0'5  per  cent,  of  silica,  O'l")  per  cent,  of  iron  oxide  and 
alumina,  and  0'05  per  cent,  of  soluble  soda  salts.  As  for  graphite, 
artificial  material  (produced  by  "  graphitising  "  the  electrodes)  is 
generally  employed  in  preference  to  natural  graphite. 

Whatever  the  variety  of  carbon,  it  is  ground  until  40  per  cent. 
passes  a  No.  100  screen  ;  15  per  cent,  passes  No.  60  ;  20  per  cent.. 
No.  ;!0  ;  15  per  cent..  No.  Iti  ;  and  10  per  cent..  No.  8.  A  minimum 
proportion  of  tar  should  be  used  as  agglomerant,  and  Hi  to  12  per 
cent,  is  sufficient  when  electrodes  are  squirted  mechanically  under 
very  high  pressure.  Tar  for  fixed  electrodes  (soles.  A:c.)  may  con- 
tain iiO  per  cent,  of  volatile  matter  ;  but  .ior  rod  electrodes  it 
should  contain  no  moi-e  than  40  to  45  per  cent.  After  being  mixed 
thoroughly  the  compound  is  squirted  through  dies,  or  pressed  in 
moulds,  at  about  2  tons  per  sq.  in.  The  baking  process,  which 
eliminates  volatile  material,  converts  the  tar  to  carbon,  renders  the 
electrodes  hard  and  compact,  and  increases  their  electrical  con- 
.  ductivity.  is  effected  in  continuous  furnaces  with  a  maximum  tem- 
perature of  about  1.300°  C.  Other  types  of  furnaces  are  used  in 
special  cases.  The  heating,  baking  proper,  and  vei\v  slow  cooling 
occupy  altogether  eight  to  ten  days.  The  finished  amorphous 
carbon  electrode  has  a  density  of  I'ti  to  r(J5  and  a  porosity  of  18  to 
20  per  cent. 

Graphitic  Electrodes. — The  manufacture  of  these,  based  on  the 
conversion  of  amorphous  carbon  to  graphite  at  high  temperature, 
may  he  effected  hv  the  Girard  and  Street  (Lp  Carbone)  process  or 
by  the  Acheson  process.  In  the  Carbone  process  the  rod  of  raw 
paste  is  passed  continuously  through  a  small  chamber  in  a  carbon 
block,  where  it  is  exposed  to  the  intense  heat  of  an  arc  between 
carbon  electrodes  set  at  right  angles  to  the  rod  under  treatment. 

The  Acheson  process  consists  simply  in  heating,  by  the  electrical 
resistance  of  the  charge  itself,  a  mixture  of  coke  and  oxide  (alumina, 
iron  or  manganese  oxide  or  silica),  or  simply  an  anthracite  with  a 
high  percentage  of  ash.  The  first  product  is  carbide,  which  then 
dissociates  into  graphite  and  the  original  oxide.  The  impurity 
plays  simply  a  catalytic  part  until  gi'aphitising  is  completed,  and  is 
then  volatilised.  From  anthracite  yielding  li  per  cent,  of  ash. 
Acheson  obtains  graphitic  electrodes  yielding  only  0'033  per  cent. 
of  ash.  According  to  Jean  Escard  (/»<•.  xit.)  the  price  of  these 
electrodes  (about  £80  per  ton  in  France)  is  the  chief  reason  against 
their  use  in  French  works,  especially  in  aluminium  manufacture. 
where  (owing  to  liberation  of  oxygen  at  the  anode)  the  life  of 
graphite  electrodes  is  not  much  longer  than  that  of  amorphous 
electrodes.  In  electrotnetallurgy,  on  the  other  hand,  the  surfaces 
in  contact  are  smaller,  and  the  resistance  to  oxidation  of  graphitic 
electrodes  is  so  much  greater  that  their  consumption  does  not 
exceed  40  per  cent,  that  of  amorphous  electrodes.  It  is  probable 
that  a  number  of  French  electrometallurgists  will  make  their  own 
graphitic  electrodes  in  future.  Where  water  power  is  available,  a 
stock  of  electrodes  can  be  made  economically  during  periods  of 
high  water,  to  utilise  power  only  temporarily  available,  and  hence 
not  ca]>able  of  economical  use  in  the  main  furnace  equipment. 

Propertie.i  anil  I'tilistitUm. — The  physical  properties  on  which 
depend  the  performance  of  electrodes  in  service  are : — Their 
specific  gravity,  mechanical  strength,  sonorousness,  hardness, 
density,  and  conductivity  to  electricity  and  heat.  Their  industrial 
value  depends,  above  all,  on  the  purity  of  the  raw  materials, 
the  fineness  to  which  the  latter  are  ground,  the  proportion  of 
agglomerant.  the  pressure  of  moulding  or  squirting,  the  baking 
process,  and  the  composition  and  percentage  of  ash  and  volatile 
matter. 

Density,  Hardness,  State  of  Surface. — The  density  of  electrodes 
ranges  from  r4n  to'l'lj.  and  its  «^,)y>arp«f  value  (without  allowing 
for  interstices)  is  obtained  very  easily  by  dividing  the  weight  by 
the  volume  of  the  electrode,  as  calculated  from  its  dimensions.  The 
apparent  density  gives  a  good  measure  of  the  degree  of  disintegra- 
tion in  service.  The  true  density  (requiring  a  vacuum  pump  for 
its  determination)  is  a  useful  guide  to  the  purity  of  the  electrode, 
and  varies  inversely  with  the  hydrogen  content. 


Ohms  per  metre  x  sq.  mm. 
Acheson  graphite 


*  Details  of  these  processes  are  to  be  found  in  Le  Ghiie  (.'iril, 
Vol.  LXXI,  pp.  65  et  seq.,  whence  the  present  notes  are  derived. 


Good  electrodes  are  generally  very  lianl.  so  much  so  that  they 
should  be  moulded  to  the  desired  details  of  form  before  baking. 
Their  surface  should  be  as  smooth  as  possible,  in  order  to  secure 
good  contact  with  the  terminals.  Improvements  in  manufacture 
have  reduced  the  risk  of  breakage  with  sudden  variations  in 
temperature.  Formerly  such  breakages  were  common  (especially 
at  screwed  joints),  and  caused  serious  delays.  The  best  way  to 
detect  and  locate  breakages  is  to  thrust  a  bar  into  the  furnace  and 
on  to  the  electrode  ;  if  a  sonorous  sound  is  emitted  when  the  end 
of  the  bar  is  struck  by  a  hammer,  the  electrode  is  still  sound. 
Graphite  electrodes,  though  weaker  in  tension  than  amorphous 
ones,  are  less  brittle.  This  is  due  largely  to  the  high  temperature 
at  which  they  are  made  and  to  the  species  of  annealing  which 
they  receive  in  cooling.  The  annealing  renders  the  structure  more 
homogeneous  and  improves  the  thermal  conductivity  of  the 
graphite. 

Chemiciil  Properties  and  Effects. — Carbon  being  a  powerful 
reducing  agent,  one  has  sometimes  to  use  metal  electrodes  of  the 
same  metal  as  is  being  treated,  in  refining  furnaces.  Generally,  how- 
evei*  the  oxidising  effect  of  a  slag  can  be  adjusted  to  overcome  the 
carburising  effect  of  the  electrodes  to  any  ilesired  extent.  Of  the 
impurities  in  electrodes,  sul])hur  is  particularly  injurious  in  steel 
manufacture.  There  may  be  1  per  cent,  or  more  of  sulphur  in 
electrodes  sold  as  "first  quality."  and  this  may  introduce  (r(iil5  to 
0'006  per  cent,  of  sulphur  in  the  molten  nietal.  Even  after  pro- 
longed baking,  electrodes  contain  0'25  to  0-4  percent,  of  hydrogen 
over  and  above  the  amoimt  corresponding  to  moisture  absorbed 
after  cooling  ;  the  proportion  of  such  water  is  generally  between 
0'25  and  0'35  per  cent. 

Coiultictiritji. — Carbon  electrodes  conduct  heat  less  readily  than 
metals,  so  that  a  temperature  difference  of,  say,  1,500°  C.  may  be 
maintained  between  the  ends  of  an  IS-in.  electrode.  Several 
writers,  including  Herring,  state  that  the  thermal  conductivity  of 
graphite  diminishes  rapidly  with  rising  temperature,  whereas 
that  of  amorphous  carbon  increases.  For  electrodes  working  at 
1,400°  C.  in  the  furnace  and  with  one  end  water  cooled,  the  relative 
conductivities  (copper  =  1)  are  :— Acheson  graphite  electrodes,  0^34  ; 
amorphous  carbon,  0"17. 

Carbon  is  a  worse  conductor  than  metals,  but  improves  with 
rising  temperature,  so  that  the  current  density  can  be  increased 
without  causing  excessive  heating.  The  resistance  increases  with 
the  proportion  of  agglomerant  or  binder,  but  decreases  with  highei- 
pressure  of  moulding  and  temperature  of  baking.  The  resistance 
in  ohms  per  metre  X  sq.  mm.  of  various  electrode  carbons  is  as 
follows  : — 

•         r^U..^r,   r.r,v  ,», «f  fQ     ^^     ati      mm  Cold.  Hot. 

37'45  14-06 

2190  15-56 

Retort  coke" 54-73  56-88 

Ceylon  graphite  56-84  6-09  (.') 

The  high  conductivity  of  graphite  electrodes  permits  smaller 
sizes  to  be  used  for  a  given  current.  This  means  initial  saving  in 
material,  and  also  smaller  electrode  surface  exposed  to  the  oxidising 
action  of  the  furnace  products. 

The  electrical  resistance  of  electrodes  may  be  measured  simply  by 
the  fall  of  potential  in  a  measured  length  of  electrode  through 
which  a  measured  current  is  passed.  A  double  Thomson  bridge 
gives  more  accurate  results.  In  either  case,  the  test  current  must 
not  heat  the  specimen  appreciably.  Contact  resistance  may  be 
eliminated  by  drilling  small  cups  in  the  ends  of  the  test  pieces  and 
filling  these  with  mercury.  Axial  strips  or  bars  of  metal  are  some- 
times included  in  the  construction  of  electrodes  to  reduce  the 
electrical  resistance,  and  increase  the  mechanical  strength  (see 
-'Compound  Elecfrodes  "  later). 

The  mechanical  pressure  used  in  forming  electrodes  varies  the 
electrical  resistance  within  wide  limits  by  pressing  the  particles  of 
carbon  more  or  less  tightly  together  ;  consequently,  it  affects  also 
the  permissible  current  density.  A  usual  allowance  for  mean 
current  density  is  3  to  4  amperes  per  sq.  cm.  of  section 
(19  to  26  amperes  per  sq.  in.).  If  special  cooling  facilities 
be  provided  the  cm-rent  may  be  increased  to  10  amperes  per 
sq.  cm.  (64i  amperes  per  sij.  in.)  as  an  absolute  maximum  in 
amorphous  electrodes.  Graphite  electrodes  may  carry  20  amperes 
per  sq.  cm.  (130  amperes  per  sq.  in.),  which  is  a  great  help  where 
the  highest  temiieratures  have  to  be  attained  by  expending  great 
power  in  small  space. 

Form.  Dimen.iioits.  unil  Arriinijement  in  Fin-mir-e. — The  shape 
and  length  of  electrodes  vary  according  to  the  application.  At 
the  Ugine  works  (Savoy),  romid  electrodes  aie  2S  to  3.5-  c:ui. 
diameter  and  square  electrodes  25  to  33  cm.  side,  th^  length  l>eing 
r6  to  rS  metres  for  both  patterns.  Large  section  simplifies 
working  and  reduces  the  number  of  electrodes  required  ■,  the 
strength  of  the  electrodes  is,  however,  reduced,  and  their  individual 
weight  becomes  serious.  Also,  in  the  event  of  breakage,  it  may  be 
difficult  to  remove  the  large  fragments  before  the  charge  is  lost  by 
cooling  or  by  carbonisation.  The  simultaneous  use  of  several 
small  electrodes  offers  the  advantage  of  being  able  to  increase  the 
current  density,  but  ^nce  a  certain  space  must  !»  maintained 
between  electrodes,  the  total  section  of  the  latter  must  be  reduced, 
and  with  it  the  daily  output.  The  electrodes  may  be  ai-ranged  in 
several  rows  ;  for  instance,  four  rows  of  eight  or  nine  electrodes 
(each  8  to  10  cm.  diameter)  may  be  used  in  aluminium  manufacture, 
the  total  current  carrying  section  of  the  32  or  36  electrodes  being 
0-256  to  0-28S  sq.  metres.  The  square  carbons  (25  cm.  side)  arc 
arranged  in  two  rows  of  five. 

In  the  two-phase  iron  smelting  furnaces  at  TroUhattan.  four 
square  electrodes  are  used,  each  66  cm.  square  and  built  up  from  torn- 
33  X  33  cm.  electrodes.  The  complete  electrode  is  2  metres  long, 
weighs  1.300  kg.,  and  is  set  at  65°  to  the  horizontal.     About  25  cm. 
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lensrth  is  wasted  by  the  arraiipement  used  to  secure  perfect 
connection  with  the  supply  leads.  In  the  Staasano  three-phase 
furnace,  three  or  six  8-cm.  round  electrodes  are  used  in  the  500  and 
1.000  H.P.  sizes  respectively.  These  are  set  radially  through  the 
furnace  walls  at  about  l.i°  with  the  horizontal.  The  advantaffe  of 
round  electrodes  is  that  they  can  be  utilised  completely  by  screwinjr 
new  lengths  into  the  back  of  stumps. 

It  is  now  usual  to  employ  four,  eight,  or  twelve  2.5-cm.  sq.  elec- 
trodes (r7.T  to  I'll  m.  long,  and  workin<r  at  4  amperes  per  sq.  cm.) 
in  furnaces  for  ferro-alloys.  This  gives  a  high  conductivity 
arrangement,  and  if  one  of  the  electrodes  breaks  its  renewal  in- 
volves less  loss  of  time  and  material  than  the  replacement  of  a 
largre  electrode  equivalent  to  all  or  some  of  the  smaller  ones. 

Sole-electrodes  Ji  (fig-.  1)  may  he  built  up  of  a  number  of 
prismatic  electrodes  clamped  closely  together  and  generally  placed 
on  a  strong  iron  plate  /'connected  to  the  supply  leads.     The  crown 


Fig.  1. 


Fig.  2. 


of  the  electrodes  forms  the  bottom  of  the  furnace,  and  all  around 
tliem  is  packed  carbon  pise  r  to  ensure  tight  joints.  This  arrange- 
ment is  used  in  several  aluminium  works.  Sometimes  the  sole- 
electrode  is  formed  in  a  single  Ijlock  A.  fig.  2  (sliowing  a  furnace 
for  electrometallurgy),  which  is  moulded  in  place,  the  whole  basin 
being  then  placed  in  a  baking  furnace  Ijefore  use.  Leading-in 
conductors,  I.  are  generally  emViedded  in  the  base  block  in  such 
a  case. 

Horizontal  electrodes  in  one  or  several  units  are  used  in  furnaces 
foi-  making  carborundum  or  grajihitic  carljon.  Circular  electrodes 
arc  used  in  certain  melting  furnaces  and  for  the  manufacture  of 
alloys.  In  the  Girod  furnace,  which  utilises  peripheral  resistance, 
the  electrodes  are  blocks  of  carbon  A  a',  b  b'  (fig.  3),  grouped  two 


Fig.  3. — Gibod  P£kipheral  Electrodes  :  Veiitical  and 
Horizontal  Section.    ' 

by  two  in  parallel,  and  leading  current  to  a  semi-conducting  mass 
III  surrounding  the  melting  pot  r.  This  furnace  is  particularly 
useful  in  the  manufacture  of  ferro-vanadium  by  direct  union  ol 
the  elements. 

In  the  Conley  furnace  (fig.  4)  electrodes  E  b'  are  embedded  in  the 
masonry,  and  consist  of  four  sectors  r.  connecte<l  V\v  refractoi'y,  cain- 


FlG.  4. 


riG.6    V  <,  r 

Figs.  5  and  ti. 


ducting  masses  /  of  graphite  jiis^  (rammed).  A  circular  eleclrotle 
.M  (fig.  .")).  protectefl  externally  by  refractory  brickwork,  is  used  in 
conjnnction  witli  a  movable  vertical  electrode  E.  in  one  of  the 
Hcroult  furnaces   tor   reducing   iron  ort;.     The  electroile   M    forms 


also  a  crucible,  but  is  kept  so  low  that  current  is  forced  to  travel 
through  the  charge.  Hollow  electrodes  built  up  from  a  number  of 
interlocking  blocks  A  (fig.  6)  serve  to  carry  current,  and  admit 
materials  into  the  furnace  ;  they  have  been  used  for  some  time  in 
the  manufacture  of  calcium  carbide.  So-called  "  fluid  "  electrode.s 
are  used  in  certain  furnaces,  where  the  fuel  forms  one  electrode 
which  flows  as  the  reaction  proceeds  ;  as  a  matter  of  fact,  there 
are  two  fixed  electrodes,  but  it  is  the  reducing  carbon  which 
transmits  current  to  the  mineral  under  treatment. 

Leyigtii  irf  Electrodes. — Longer  electrodes  mean  less  loss  of 
material  in  the  shape  of  stumps,  but  greater  loss  of  energy  by  .Tou'e 
effect.  For  each  individual  case  there  is  a  certain  ''  most  econoniii'al  ' 
length  of  electrodes,  which  may  be  calculated  from  Lou'sV 
formula  ;— Economic  length  =  I  +  -J  (2,000  s- I  d  k  h\  i  r  l')  ; 
where  /  =  mean  length  of  stump  when  replacing  electrode  Icm.) ; 
.V  =  section  of  electrode  (sq.  cm.)  ;  li  =  density  ;  /.■  =  aveiage  con- 
sumption (cm.  length  per  hour)  ;  h  =  difference  between  piice  of 
electrodes  and  value  of  stumps  (fr.  per  kg.)  ;  «  =  cost  of  energy 
( f r.  per  KW-hour)  ;  /■  =  resistivity  of  electrode  ;  and  I  =  current . 
For  example,  the  most  economical  length  of  a  400  sq.  cm.  electrode, 
carrying  2(000  amperes,  and  used  to  a  stump  length  of  .'iO  cm.,  is 
found  to  be  nil  metres  (t;i  ft.),  if  a  =  O'Ol  fr.  (O'ld.)  :  /•  =  O'Uilli 
ohm  :  /,■  =  0'.5  cm  ./hour  ;  il  =  r.5  :  and  *  =  0^004  fr. 

(7(1  he  continueil.) 


METROPOLITAN     POWER-STATION 
ENGINEERS. 


We  are  informed  by  Mr.  \V.  J.  Webb,  of  the  London  District 
Committee  of  the  Electrical  Trades  Union,  that  a  Conference, 
at  which  Sir  George  Askwith  presided,  was  held,  on  Septem- 
ber .5th,  at  Montague  House,  Whitehall,  between  representa- 
tives of  the  Associated  Municipal  Electrical  Engineers  and  the 
Electrical  Trades  Union,  concerning  rates  of  wages,  war  awards, 
and  conditions  of  employment  -  of  power-station  and  sub-station 
engineers.  The  Conference  lasted  nearly  three  hours,  and  was  of  a 
perfectly  amicable  character  throughout,  and  Mr.  Webl)  suggests 
that  it  will  not  be  long  ere  the  green  card  issued  by  the  Electrical 
Trades  Union  as  working  I'ules  and  conditions  for  station 
engineers  is  a  settled  thing.  The  following  are  the  short  notes  of 
the  Conference  issued  by  Sir  George  Askwith  : — 

At  a  Conference  held  on  September  5th.  1917,  under  the  chair- 
manship of  Sir  George  Askwith,  in  regard  to  claims  reported  by 
the  National  Electrical  Trades  Union  (with  the  National  Union  of 
General  Workers),  it  was  agreed  that  the  secretary  of  the  Associated 
Mraiicipal  Electrical  Engineers  should  ascertain  from  the  Borougli 
Councils  in  the  list  given  below  of  the  boroughs  included  in  their 
.\ssociation  whether  the  Associated  Municipal  Electrical  Engineers, 
with  such  members  of  the  Councils  as  may  be  desired  by  ea«;li 
(Jouncil,  can  lie  authorised  :  — 

(«)  To  treat  with  :   1.  The  Electrical  Trades  Union   in   respect  I'l 
uniform  payment  and  conditions  for  electricians  at  power  stations 
on  the   basis  of  the  Union  trade  card  and  in  respect  of  the  settl' 
ment  of  the   war  wages  to  be  added  to  the  wages  which  may  b:_ 
agreed. 

2.  The  National  Union  of  General  Workers  (and  pWsibly  th 
Bricklayers' Union  and  the  Workers'  Union)  for  consideration  of  th^ 
wages  of  the  .scini-.skilled  and  unskilled  men  employed  at  powi  i 
stations  controlled  by  Borough  Councils  in  the  Greater  Metr^ 
))olitan  Area,  having  special  regard  to  the  possible  piineiple  nl 
uniform  payment ;  and  (A)  to  have  power  to  refer  points,  tailing 
agreement,  to  conciliation  or  arbitration. 


St.  Pancras. 

Hammersmith. 

Battersea. 

Hackney. 

Croydon. 

Hermondsey. 

Islington. 

Stoke  Ni'wingtoM. 

Woolwich. 

Gravescnd. 


List  of  Boroughs. 
St.  Marylebone. 
Walthamstow. 
Bexley. 
Stepney. 
Hampstea<l. 
West  Ham, 
Willesden. 
Poplar. 
Finchley. 
Barnes. 


Fulham,  , 

Epsom. 

Barking. 

Southwark. 

Heston  and  Islcworth. 

II  ford. 

Hornsey. 

Beckenham. 

East  Ham. 

Watford. 


^Signed)        G.  11.  Askwith. 


A  Conference  of  memliers  of  the  engineering  staffs  of  electrioitj 
supply  stations  of  London  was  held  at  St.  Bride's  Institute.  Fie 
Street.  E.G..  on  September  .'ith.  with  the  object  of  discussing  th. 
question  of  the  organisation  of  central-station  engineers  in  tli' 
London  area.  Mr.  Chalmers  Kearney  was  the  chairman,  and  tl.. 
,\.E.S.E.  was  represented  by  Mr.  W.  Arthur  Jones.  A.M.I.E.Iv. 
(•resident  ot  the  A.E.S.E. 

.\tter  a  few   introductory  remarks  by  the  chairman,  .Mr.   II.   \\ 
Healey  proposed  that  an  Association   be  formed  for  the  shift  engi 
neers   of     London   electricity   supply    stations.     Another    speaker 
suggested  the  advisability  of  joining  the  Chief  Technical  Assistants' 
Association. 

An  amendment  wai*  moved  by  Mr.  W.  A.  Jones  in  the  following 
terms;  'That  this  meeting  of  engineering  representative.s  of 
electricity  supply  stations  in  the  nielro|X)litan  area,  considering  the 
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neeil  for  their  collective  orsranisation  to  bo  iiu}M'rativt',  do  hereby 
resolve  to  ally  thcmsolves  with  the  London  Branch  of  the 
Association  of  Ei,KCTRic.\r,  Station  Enoixeeks," 

The  speaker,  in  inovinfj  the  amendment,  reviewed  briefly  tin; 
history  of  the  A,E.S.E..  the  objects  of  its  existence,  its  accomplish- 
ments in  the  past,  and  its  work  for  the  fnture. 

After  a  brisk  discussion,  the  matter  was  put  to  the  vote,  and  the 
amendment  declared  carried. 

Similar  conferences  are  about  to  be  held  in  most  of  the  important 
electrical  centres  in  the  provinces.  Next  week  the  station  engi- 
neers of  the  Birniinf.'ham  district  will'raeet  to  discuss  the  question 
of  their  organisation.  The  lead  given  by  their  London  roiif'ri'ivx 
w-ill.  no  doubt,  influence  their  decision.  All  ])iirticulars  of  the 
A.E.S.E.  can  be  obtained  from  the  Hon.  Secret.iry,  Mr.  W..T.  Ebbcn, 
2lv,  Little  Park  Gardens.  EnfloUl. 


The  power  tor  driving   the   motor  is  supplied  liy  the  We»t  Brom- 
wi<;h  Corporation  electricity  department. 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

lirtiders   tm'     iiirifril   fo  fuhmit    jtur/irifiiirs   of   nctv    tir    iiii//nn-cd 

ilrrirex  tiiid  ii/j//iinitiis,  whick   will  he  puhllilii'il   if  conniih'i-eil  nf 
sHlKcieict  interest. 

/  

Electrically-Driven  20-in.  Bar  Mill. 

In  a  new  extension  of  Messrs.  Johnson's  Iron  and  Steel  Works, 
■  West  Bromwich,  there  has  recently  lieen  laid  down  a  20-in. 
^  t\vo-hif;h  bar  mill,  whicli  embodies  the  latest  improvements  in  tlie 


KiG.  1. — ;jOo-H.p.  ■'  WiTTON  "  Motor  Driving  the  Mill. 


electric  driving  of  rolling  mills.  The  mill  consists  at  present  of  one 
stand  of  rolls  tor  dealing  with  ball  fiu'nace  iron  and  steel  blooms, 
and  is  driven  direct  by  a  continuous-current  "  Witton  "  motor 
(fig.  I)  ;  a  fly-wheel  is  interposed  between  the  motor  and  the  mill. 
This  motor  has  an  output  of  300  b.h.p.  on  continuous  rating  at 
.52  R.P.M..  and  has  an  overload  capacity  of  100  per  cent,  for  short 
periods.  It  is  designed  for  speed  a»ljustment  by  shunt  regulation 
from  normal  speed  up  to  100  R.P.Ji.  on  light  load,  and  is  com])ouud- 
wound  in  order  to  give  a  drop  in  speed  of  about  20  per  cent, 
between  light  load  and  full  load,  thereby  enabling  the  fly-wheel  to 
take  a  share  of  the  load  during  heavy  passes.  In  order  to  accom- 
modate the  motor  to  the  particular  requirements  of  various  classes 
of  work,  a  diverter  is  provided  on  the  switch  panel,  enabling  the 
■  amount  of  compormding  to  be  easily  varied.  In  this  way  the 
drop  in  speed  of  the  motor  can  be  adjusted,  and  the  fly-wheel  can 
be  called  upon  for  a  heavier  or  lighter  amount  of  work. 

The  flywheel  is  18  ft,  in  dia.,  and  weighs  about  20  tons  :  it  is 
equipped  mth  a  band-brake  operating  on  the  lower  half,  by  means 
of  which  the  mill  can  be  brought  rapidly  to  rest.  The  mill  is 
driven  from  the  flywheel  shaft  by  means  of  a  wobbler  and  discon- 
necting coupling. 

A  motor  house  encloses  the  motor,  .switchgeai-,  flywheel  with  its 
bearings,  and  overhead  travelling  crane,  the  crane  rails  being 
continued  so  that  the  crane  can  also  travel  outside  over  the  mill 
housings,  for  which  purpose  the  portion  of  the  steel  partition  at  the 
crane  level  is  arranged  to  swing  open.  Two  doors  completely 
enclose  the  electrical  plant  from  the  dust  of  the  mill. 

The  motor  is  controlled  by  a  switch  panel  fitted  with  expanded 
metal  sides  and  door  (fig.  2).  This  panel  comprises  a  double- 
pole  main  switch.  eircuit-bre;iker.  ammeter,  voltmeter,  watt-hour 
meter,  speed  regulator,  diverter  for  carrying  the  compounding, 
and  multiple-switch  starter  with  grid  resistances.  The  apparatus 
is  interlocked  b.v  means  of  the  special  G.E.C.  arrangement  for 
rolling  mills,  which  ensui'es  the  motor  being  started  with  full 
field  and  the  switches  operated  in  the  correct  sequence.  By  the 
same  device  the  circuit-breaker  is  prevented  from  being  closed 
should  the  starter  have  been  left  in  the  running  position. 


li 


■Witton"  Switchgear  Controlling 
Installation. 


The  electrical  plant  and  flywheel  were  supplied  by  the  GENERAL 
Electric  Co.,  London,  to  the  specification  of  Messrs.  Walter 
Dixon  &  Co.,  the  consulting  engineers. 

Benjamin  Industrial  Signals. 

The  Ben.)AMIN  Electric,  Ltd.,  of  Rosebery  Avenue,  London, 
B.C.  1,  have  introduced  a  range  of 'industrial  signals  primarily 
designed  for  use  in  connection  with  interior  calliug  or  fire-alarm 
systems,  to  supersede  the  use  of  bells,  buzzers  and  gongs.  Modern 
business  and  manufacturing  requirements  have  demonstrated  the 
absolute  necessity  of  instant  and  unrestricted  communication 
lietweeu  departments  and  responsible  officers  of  the  organisation. 
The  intercommunication  telephone  system  fails  to  meet  these 
requirements,  inasmuch  as  it  is  only  effective  when  the  individual 
required  is  in  his  own  office  to  receive  the  call.  But  there  is  fre- 
ciuent  necessity  for  communicating  with  those  officials  whose  duties 
require  their  moving  about  the  plant  or  premises.  The  time  wasted 
in  locating  them  is  liable  to  become  a  considerable  item  of  expense, 
whereas  by  a  prearranged  signal  sounded  simultaneously  in  all 
departments,  the  individual  is  located  in  a  few  seconds,  and  the 
message  delivered. 

The  ordinary  bell  or  gong  signals  are  inefficient  in  many  cases 
owing  to  the  lack  of  sound  volume  and  tone  quality  necessary  to 
enable  them  to  be  instantly  heard  above  the  roar  of  machinery. 
Under  these  conditions,  the  Benjamin  industrial  signals  meet  the 


Fig.  8. — Ben.ia.min  o.c.  Signal. 


ca.sc.  their  volume  of  sound  bciug  equal  to  that  of  lour  or  five  gongs, 
and  the  tone  quality  such  that  there  is  no  possibility  of  their 
harmonising  with  the  usual  noises  of  industry. 

The  signals  involve  no  up-keep  expense,  operate  on  an  exceedingly 
low  electric  current  consumption,  and  are  instantly  responsive  to 
either  button  or  switch. 

The  design  of  the  signals  is  such  that  the  atljustment  mechanisms 
are  proof  against  careless  attempts  at  adjustment.  In  the  D.C. 
signals  this  point  has  had  careful  attention,  while  in  the  A.C. 
signals  adjustments  are  not  necessary.  In  the  D.c.  signals  pure 
silver  contacts  are  employeil  of  sufficient  area  to  take  care  of  60  to 
70  per  cent,  overload.  The  %viudings  in  both  types  are  of  highest- 
grade  black  enamelled  copper  wire,  the  whole  being  treated  with 
plastic  insulating  vai-uish  and  baked,  rendering  them  waterproof. 

The  D.c.  signals  operate  in  parallel,  and  a  spark-killing  device  is 
connected  across  the  magnet  winding  to  eliminate  erosion  of  the 
vibrator  contacts  ;    the  A.C.  signals  work  either  in   series   or  in 
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parallel,  and  need  no  contacts.     Both  types  are  made  for  various 
voltages. 

A  master  relay  panel,  illustrated  in  fig.  4,  is  made  for  use  in 
conjunction  with  Benjamin  industrial  signals  to  allow  of  their 
operation  on  high-voltage  circuits.  By  the  use  of  the  master  relay, 
the  signals  may  be.  operated  by  current  from  the  lighting  circuit 
and  the  signal  given  by  switch-button  as  on  ordinary  hell  circuits, 
this;  being  especially   useful   where   ^ode   signalling   is   required. 


Fi<;.  i  —  Master  Relay  Panel. 


An  ordinary  telegraph  key  is  recommended.  The  primary  or 
push-button  circuit  is  operated  by  three  to  six  dry  cells  in  series. 
By  depressing  one  of  the  push-buttons,  or  Iseys.  the  low-voltage 
battery  circuit  is  closed  through  the  master  relay  coil,  which  in 
turn  closes  the  relay  contacts  governing  the  high-voltage  current 
.■supply  to  the  signals. 

The  relay  parts  are  mounted  on  a  slate  panel.  The  contacts  are 
adjustable,  so  as  to  take  care  of  any  possible  deterioration  due  to 
arcing.  The  primary  or  button  circuit  is  iiBleries  with  a  knife 
switch,  which  allows  the  circuit  to  be  temporarily  opened  if 
difBculty  occurs  in  the  push-button  or  its  wiring.  A  test  button 
is  also  furnished,  in  order  that  the  entire  system  may  be  tested 
from  the  master  relay  panel.  The  entire  panel  is  encased  in  a 
heavy  sheet-steel  box  with  hinged  cover  and  lock.  The  relays 
ha^e.a  capacity  of  12  A.r.  or  10  D.c.  signals. 

B.T.H.   Truck-type  Switchgear. 

The  British  Thomson-Houston  Co.,  Ltd..  of  Rugby,  has  recently 
issiied  a  new  descriptive  list  relating  to  its  truck-type  ironclad 
swttchgear  for  polyphase  systems'  up  to  11,000  volts.     Such  gear 


Fio.  .■>.— B.T.H.  6,600-voLT  8.wiTCHnEAr{. 


has  been  developed  for  use  where  satety'in  handling  by  imskilled 
labour  .and  ea.'^e  of  carrying  out  extensions  and  alt»Tation».  with  a 
minimum  of  interruption  to  supply,  are  essential  re<iuirement8  :  it 


constitutes  a  logical  development  on  "  safety  first  "  lines,  and  the 
truck  iU'rangement  facilitates  and  simplifies  labour  operations. 

Fig.  5  is  a  view  of  some  6.600-volt  panels,  with  one  truck 
removed  ;  fig.  6  shows  the  general  arrangement  of  a  three-phase 
panel  of  this  type.  All  the  H.T.  bus-bars  and  cable  connections  are 
carried  on  insulators  mounted  in  frame  castings  which  are  built  up 
to  form  the  cell  structure.  The  bus-bars  are  entirely  enclosed  in  a 
continuous  chamber  at  the  back,  and  when  the  structure  is  against 
a  wall  access  ia  obtained  through  handholes.  Protecting  covers 
for  padlocking  on  to  live  cable  and  bus-bar  terminals  can  be 
supplied,  also  portable  cell-doors  for  closing  a  cell  from  which  the 
truck  has  been  removed. 

The  whole  of  the  apparatus  for  each  circuit  equipment,  including 
the  oil  switch,  instruments,  transformers,  &c.,   is   mounted   on   the 


PtuC CONTACT 


Fig.  6. — General  Arrangement  of  B.T.H.  Three 
Panel. 


truck,  which  has  contact  jaws  at  the  back  which  engage  with  fixed 
contact  blades  mounted  in  the  back  of  the  cell.  The  coiitact  blades 
are  sunk  into  porcelain  insulators  so  as  to  obviate  accidental 
shocks,  4:c..  when  the  truck  is  drawn  out. 

Safety  interlocks  prevent  the  withdrawal  or  insertion  of  a  truck  ■ 
with  a  closed  switch.  Non-automatic  switches  can  be  supplied  on  . 
trucks  required  for  bus-bar  sectional ising  or  similar  purposes. 
Switches  can  be  fitted  with  two-coil  or  three-coil  overload  trips, 
low-voltage  release  or  other  automatic  features.  A  special  winch 
attachment  can  be  supplied  for  lifting  or  lowering  the  switch 
tank.  Potential -transformers  are  air-cooled  tor  circuits  up  to 
H.600  volts,  and  oil-cooled  fur  higher  pressures. 

Indicating  and  integrating  instruments  are  mounted  on  the 
front  panel  of  the  truck,  together  with  the  switch-handle  and 
automatic  devices  ;  synchronising  e()uipment  can  be  supplied, 
mounted  on  a  swinging  bracket  or  panel  according  to  type. 
Standard  trucks  can  be  fitted  with  the  B.T.H.  split  conductor  or 
other  special  protective  apparatus,  and,  when  required,  arrange- 
ments are  provided  for  charging  resistances  to  he  added.  Standard 
equipments  are  supplied  for  two-phaae  circuits  of  4,1100  and  7,00o 
max.  voltage  and  .510  and  2.5.">  max.  amperes  respectively,  and  for 
.iHOO,  <).600,  and  1 1 ,000  max.  voltage  and  .">U),  510,  and  255  max. 
amperes  respectively. 


THE     MANCHESTER     TRAFFIC      CONGESTION 
REPORT. 


The  Manchester  City  Council  in  .Mauli,  1",UJ.  ilciidcd  (o 
rclVr  to  a  s|ii'i-i;il  coimnittci'  on  tratlic  coiigestioii  the  reports 
111  M'vcial  c-oiiiiiiitti'cs  dealing  with  triitiic  eoiigt'.stjoii  and 
pii.sseiigei'  traiisportatinri,  with  instrmtiuii.s  to  exauiiiic  tlu' 
N.irious  proposals,  ami  luake  ri'coiiiiiienilations  on  the  suli- 
ject. 

This  coininittce  (which  was  representatise  of  the  Finance, 
l'iiiililiiiH>.  Iligliways,  TraiMway.s,  Watili.  an<l  Iiifiniuiry  Rile 
(  iiMiiiiittees)  (iliserve.s,  a.s  regarils  the  Traiiiwav  Coinmittee  s 
report  oir  the  I'asseiiger'  'Praiisjiort  FroliliTrr,  that  it  puinfs 
lint  that  in  order  tluit  tlie  iiiimial  growth  of  passenger  tialiic 
in  ihirichester  and  the  suriounclinu  (li.striet.s  may  be  gatist'au- 
tiirily  ileall  with,  new  mid  iriiproveil  transit  facilities  will  1)C 
nipriieil.  In  planning  tlie.M^-.  facilities  a  wide  outlojk  is  all- 
iiuportanl  .\uy  schemes  carried  out  on  narrow  or  eonfiued 
lines  ultunatelv  result  iu  serious  losses-lo  the  community  in 
evei'v   way 

The  ultimate  volume  of  passenger  traffic  which  a  tramway 
sy.steni  can  deal  with  is  limited  by  the  capacity  of  the 
arterial  lines  near  the  central  parts  of  the  city.  When  the 
traffic  on  these  lines  approaches  the  "  saturation  "  point, 
then  it  is  obvious  that  additional  main  arteries  must  be 
opened  out  or   other  transit   facilities   provided. 
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LVi'taiu  luaiu  aateriul  linos  near  the  c-oritral  area  of  Hie 
lity — particularly  London  Road  and  Oxford  Road — have 
praotieally  reached  the  limit  of  their  eapai-ity,  and  they  will 
he  quite  incapable  of  dealing!  with  the  iiu-r<'ased  passenjjer 
traffic  which  will  have  to  be  liandled  in  the  future  from  the 
.southerly  and  easterly  sides  of  the  city. 

The  report  deals  in  detail  with  the  following  questions  :  (11 
Ls  it  the  wisest  course  to  open  out  now  arteries  for  the  in- 
creasing traffic?  ('2)  Should  new  transit  facilities  be  pro- 
vided? 

The  Committee  reviewed  all  the  possible  alternatives  to 
the  existing  mode  of  transit,  namely  : — (1)  Rapid  transit  lines; 
(ill  in  shallow  subways;  {h)  in  deep  level  "tubes";  and  (c) 
HU  elevated  structures;  ('J)  shallow  traiiiuay  subways  in  the 
1  (ingested  areas  into  which  the  surface  I'ars  could  be  run;  {'A) 
motor  onmilnises;  and  came  to  thw  coiiclusi<in  that  the  best 
method  of  meeting  the  requirements  <if  the  pasM'iiger  traliic 
(if  the  city  was:  —  (1)  The  provision  of  additional  arterial 
routes,  and  (2)  the  provision  of  suitable  tramway  torminals 
in   the  centre  of  the  city. 

The  additional  arterial  routes  and  tlie  tramway  terminals 
suggested  were  con.sidered  by  the  Traffic  Congestion  Special 
('(inmiitt-oe  in  conjunction  with  the  reports  and  recommenda- 
tions of  the  Watch  and  Imjirovement  and  Buildings  Com- 
mittees. 

The  report  of  the  Watch  Connnittoe  deals  w.itli  the  general 
(|Uestion  of  traffic  congestion  in  the  public  thoroughfares  of 
the  city,  and  states  that  there  is  an  inner  area  where  the 
congestion  is  rapidly  creating  a  crisis  which  can  only  be 
met  by  the  exercise  of  a  firm  control  supported  by  adequate 
statutory  powers.  This  area  is  that  inner  poi-tion  within  a 
radius  circumscribed  by  Deansgate,  Market  Street,  Portland 
Street,   and  Peter  Street. 

Some  modifications  of  the  suggestions  of  the  Tramways  Com- 
mittee were  proposed  by  the  Improvement  and  Buildings 
Coiamittee.  but,  in  the  main,  it  approved  the  suggestions, 
particularly  those  relating  to  the  propo.sed  tramway  terminals. 

-\lthough  the  three  Committees  concerned  have  approached 
the  subject  from  divergent  standpoints,  thei-e  appears  to  be 
a  general  agreement  (1)  that  there  should  be  a  limitation  of 
tramway  traffic  within  a  certain  prescribed  area  in  the  centre 
(if  the  city,  ('2)  that  additional  arterial  routes  should  be  opened 
out,  (.3)  that  certain  tramway  terminals  should  be  established. 

The  Traffic  Congestion  Sjiecial  Committee,  having  carefully 
considered  the  matter,  endorses  these  points  of  principle,  au(l. 
with  certain  modifications,  approves  the  proposals  for  six 
arterial  routes,  which  w-ould  necessitate  the  carrying  out  of 
extensive  and  costly  street  works. 

The  terminals  proposed  by  the  Tramways  Committee  are 
as  follows : — (1)  The  old  infirmary  site.  ('2)  Albert  Square. 
(3)  St.  Peter's  Square,  (4)  Marsden  Square,  (5)  Cannon  Street 
(Corporation  Street),  (G)  Stevenson  Square — a  rean-angement 
of  the  existing  terminal. 

The  Traffic  Congestion  Special  Committee,  whilst  not  com- 
mitting itself  to  (Jetails  of  such  proposals,  is  of  opinion  that 
they  are  absolutely  necessary,  not  only  as  a  means  of  meeting 
the  constantly  growing  demands  of  the  tramway  traffic,  but 
also  as  a  means  of  lessening  the  general  traffic  congestion  in 
,       the  central  area  of  the  city. 

By  means  of  the  proposed  terminals  the  number  of  tram- 
cars  which  now  travel  along  the  principal  streets  in  the  city 
centre  will  be  reduced  by  at  least  50  per  cent. 

The  Traffic  Congestion  Special  Committee  is  of  opinion  that 
it  is  necessary  that  some  part  of  the  old  infirmary  site  should 
be  utilised  as  a  tramway  terminal,  but  recognises  that  a  com- 
plete scheme  for  dealing  with  such  site  should  be  prepared. 

The   tramway   terminals   which  are  suggested  will   greatly 

assist  in  dealing  with  the  growth  of  passenger  traffic  on  the 

north,  the  east,  and   the   south  sides  of  the  city,   but   there 

still  remains  the  question  of  the  traffic  from   the   west — the 

i       Salford   traffic. 

The  Tramways  Committee  points  out  that,  in  view  of  the 
fact  that  the  agreement  with  the  Salford  Corporation  termi- 
nates on  May  4th,  1924,  it  is  not  expedient  to  make  any 
definite  proposals  at  the  present  time  as  regards  Deansgate 
and  the  provision  of  a  tramway  terminal  at  that  side  of  the 
city ;  but  the  Committee  suggested  that  negotiations  should 
be  opened  up  with  the  Salford  Corporation  with  a  view  of 
coming  to  some  new  arrangements  as  .to  the  future  working 
of  the  two  tramway  systems  so  as  to  effect  improvements  in 
the  general  intercst-s — a  suggestion  which  the  Traffic  Conges- 
tion Special   Committee  fully  agrees  with. 

The  Watch  Committee  also  calls  attention  to  the  obstruc- 
tion cau.sed  by  lorries  and  other  vehicles  having  to  stand  in 
the  streets  waiting  their  turn  to  load  or  unload  at  the  ware- 
houses, and  it  suggests  that  regulations  should  be  made  with 
a  view  to  the  compulsory  provision  of  adequate  and  modern 
appliances  to  deal  with  the  loading  and  unloading  of  mer- 
chandise, and  with  proper  accommodation  for  waiting  vehicles 
other  than  in  the  street. 

The  Traffic  Congestion  Special  Committee  agrees  with  the 
Watch  Committee  that  the  congestioii  could  be  minimised 
by  more  complete  control  by  the  police,  and  it  is  of  opinion 
that  with  this  object  in  view  wider  powers  should  be  sought 
from  Parliament. 

In  submitting  this  report  to  the  City  Council,  the  Traffic 
Congestion  Special  Committee  desires  to  emphasise  that  steps 
should  be  taken  for  providing  additional  arterial  routes,  giving 
quick  and  convenient  access  to  the  heart  of  the  city. 


Ill  con.sidcring  the  requirements  fur  passenger  transport, 
the  Committee  has  had  in  mind  not  simply  the  present  form  of 
surface  transit — tramways — but  it  has  been  alive  to  the  possi- 
bility of  other  forms  of  passenger  transport  being  developed 
in  the  future.  It  should,  however,  be  clearly  understood  that, 
whatever  form  of  surface  transit  may  come  along,  more  street 
accommodation  in  th(^  shape  of  new  art<-rial  routes  is  urgently 
required.  .\s  has  already  been  pointed  out,  London  Roail 
and  Oxford  Road  have  practically  reached  the  "  saturation  " 
point  for  surface  transit  of  any  kind,  and  some  relief  rout<!S 
must  therefore  be  opened  out. 

The  congestion  caused  by  the  ordinary  vehicular  traffic  in 
the  central  parts  of  the  city  has  been  considerabl>  reduced 
since  the  outbreak  of  war,  ami  it  is  probable  that  after  the 
uar  a  large  proportion  of  the  merchanrtise  transport  will  lie 
dealt   with  by  motor  traction. 

The  scheme  is  presented  as  a  whole,  but  the  Tiallic  Con- 
gestion Sjwcial  Committee  i)oints  out  that  it  is  not  suggested 
that  all  the  propo.sals  should  be  carried  out  at  the  p(resent 
time,  nor  in  the  immediate  future.  I'^inancial  considerations 
arising  in  consequence  of  the  war  would  obviously  prechide 
lliis  from  being  done. 

A  number  of  appendices  arc  :ittach(>d  to  the  report  which 
elaborate?  the  various  points  dealt  with  in  the  latter. 

One  of  these  points  out  that,  judging  by  past  expevieflce. 
the  population  20  years  hence  will  be  one  and  a  half  millions: 
the  number  of  journeys  per  head  of  popuhftion  will,  it  is 
estimated,  have  reached  300,  and  cousequeutly  the  total 
liassengers  carried  will  be  at  least  4u0  millions  a  year.  The 
traffic  density  on  seven  of  the  principal  routes  varied  (at  (he 
time  of  the  report,  1914)  from  four  and  a  half  million  to' about 
three  million  passengers  per  route  mile  per  annum,  which 
compared  roughly  with  the  London  tube  traffic  in  density ; 
the  average  revenue  per  passenger  was,  however,  of  the 
order  of  l.ld.,  as  against  1..5d.-1.7d.   for  the  tubes.  ■ 

The  Committee  adds  that  it  is  quite  clear  that  the  con- 
stant growth  of  passenger  traffic  on  the  surface  lines  riiust 
at  UQ  di.stant  date  reach  a  point  when  the  constructioii  of 
underground  facilities  will  become  an  absolute  necessity,  and 
further  recommends  that  a  scheme  be  prepared,  so  that  a 
rapid  transit  system  can  be  dovetailed  into  the  tramway 
sy.stem  and  the  two  worked  as  a   combined  .system. 

Touching  on  the  use  of  motor  'buses,  it  is  pointed  out  that 
if  they  were  substituted  for  tramway  cars  on  the  Rochdale 
Road  route,  where  observation  .showed  a  car  every  40  seconds 
between  8  a.m.  and  9  a.m..  a  20-,seconds'  service  would  be 
required  if  full  inside  and  outside,  while  in  wet  weather  the 
service  would  require  to  be  a  10  seconds  one,  practically 
necessitating  a  long  string  of  'bu.ses  nearly  the  whole  length 
of  Rochdale  Road  from  Queen's  Park    to   town. 

The  enormous  increase  in  vehicles  would  add  to  the  present 
difficulty  in  finding  men  to  w-ork  the  rush  traffic.  The  tram- 
ways, in  addition  to  giving  iElOO.OOO  in  relief  of  rates,  pays 
over  f  30,(KX)  rates  on  track  and  repairs,  and  maintains  practi- 
cally half  the  width  of  the  principal  highways  of  the  city 
at  a  cost  of  about  £,30,000.  and  the.se  two  latter  items  would 
disappear  if  'buses  were  employed.  _  . 

The  Watch  Committee's  report  refers  to  the  narrow  width 
of  the  streets  of  the  central  area,  the  volume  of  traffic 
thereon,  and  the  obstruction  to  free  movement  of  traffic  by 
the  tramway  cars  monopolising  the  central  portion  of  the 
streets,  and  goes  on  to  suggest  that  next  to  widening  the 
streets,  the  reduction  or  exclusion  of  tramway  traffic  would 
do  more  to  relieve  congestion  that  any  othei-  course.  The 
time  suggested  for  reduction  or  exclu.sion  from  the  central 
area  is  between  10  a.m.  and  5  p.m.  It  is  suggested  that  this 
would  interfere  with  public  convenience ,  very  little,  and  that 
the  cross  passenger  traffic  could,  be  fully  met  by  the  provision 
of  motor  'buses. 


ELECTRIC 


DRIVE     FOR     THE 
"  TENNESSEE." 


BATTLESHIP 


CoNSlDER.iBLE  interest  is  being  taken  in  the  superdreadtioiight 
U.S.S.  Tennessee — one  of  the  largest  and  most  povverful 
battleships  at  present  under  construction — because  it  will'  be 
electrically  driven.  The  displacement  of  the  ship  will  be 
approximately  32,6(X)  tons,  and  it  will  have  a  speed  of  21 
knots. 

The  propelling  machinery  will  consist  of  four  motors  sup- 
plied by  two  turbo-generators,  each  motor  driving  one  .pro- 
peller shaft  and  developing  6.700  h.p.  at  17-5  r.p.m.  The  cur- 
rent for  the  motors  will  be  furnished  by  two  standard  West- 
inghouse  steam  turbo-driven  alternators  similar  to  those  used 
in  large  power  houses  throughout  the  country.  These  will  be 
of  sufficient  capacity  to  furnish  power  to  the  four  motors,  each 
of  which  is  c;ipable  of  developing  a  maximum  of  13, -500  H.p. 

The  steam  turbines  are  of  the  impulse-reaction  semi-double 
flow  type,  the  high-pressure  steam  being  expanded  in  suit- 
able nozzles,  and  passing  through  a  two-impulse  wheel,  ^fter 
which  it  passes  through  the  first  reaction  expansion,  w-hich  is 
single-flow.  It  will  then  pass  through  a  .second  expansion, 
which  is   double-flow.     The   dummy  piston  will   be  located 
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between  the  impulse  wheel  and  the  low-pressure  reaction 
stage. 

The  turbine  speeds  will  be  controlled  both  from  the  engine 
room  and  from  the  operating  room  as  follows:  — 

From  engine  room:  Throttle  valve,  mechanically  operated; 
quick-operating  safety-stop  valve,  hand-operatod :  quick- 
iiperating  .safety-htop  valve,  automatically  operated  by  safety 
i,'nTeruor. 

From  operating  room  :  .\utomatic  governor  control,  regu- 
lated by  adjustable  speed-control  valve;  an  emergency  trip 
operated  by  pull  wires  for  stopping  the  turbines. 

The  guaranteed  steam  consumption  for  the  main  generators 
and  auxiliaries  is  as  follows  :  — 


peed  in 

K.r.M. 

S.H.P., 

Steam 

consumption 

knots. 

Propellers. 

total. 

lb. 

per  s.H.p. 

21 

175.0 

■i6,8U0 

11.9 

19 

154.4 

18,850 

11.65 

15 

IlB.3 

8,500 

12.1 

U) 

.Sl.O 

'2,600 

15.45 

Tin^  motors  for  driving  the  propellers  are  of  tiie  alteiiiating- 
c'lirrent  wouud-iotor  type,  wound  for  approxiiuately  Li,40n 
volts,  the  stator  having  two  independent  windings,  one  for 
24  and  one  for  :!()  jioles,  enabling  different  specd.s  to-be  ol)- 
tained.  The  rotor  winding  will  have  one  threc-pha.se  connec- 
tion to  throe  .''lip  rings,  and  will  be  arranged  .'■n  that  with  the 
24-pole  connection,  the  motor  will  act  as  an  ordinary  wound- 
lotor  machine,  and  by  means  of  suitable  cross-connections  it 
will  act  a,s  a  .squirrel-cage  machine  on  the  36-pole  connection. 
Each  motor  will  be  separately  ventilated  by  means  of  dupli- 
cate fans  mounted  on  the  top. 

The  motors  will  have  a  normal  capacity  of  6,7(10  h.p.  at  175 
R.p.M.  on  the  24-pole  connection,  and  2,125  h.p.  at  118. u 
II. P.M.  on  the  36-pole  connection,  and  an  overload  capacity 
of  25  per  cent,  for  four  hours,  or  8,375  h.p.  at  the  maximum 
speed  of  185  r.p.m. 

Power  from  one  of  the  turbo-generators  will  be  supplied 
to  the  motors  at  any  speed  up  to  138  r.p.m..  corresponding 
to  13,500  shaft  h.p.  Speeds  up  to  118.3  r.p.m.  will  be  obtained 
bv  running  the  motors  on  the  36-pole  connection  and  varying 
the  spe«d  of  the  turbine,  .\bove  this  speed  the  motors  will 
be  run  on   the  24-pole  connection. 

The  motors  will  be  operated  as  wound-rotor  machines  for 
starting  and  reversing,  the  24-pole  connection  being  used  for 
this  purpose.  On  the  36-pole  connection,  the  motor  operates 
as  a  squirrel-cage  machine.  In  starting  the  motors  for  run- 
ning on  the  36-pole  connection,  they  will  be  brought  up  to 
about  the  normal  36-pole  speed,  and  then  thrown  from  the 
24-pole  to  the  36-pole  connection.  In  this  way  the  advan- 
tages of  the  wound-rotor  motor  for  starting  and  reversing  are 
obtained  without  the  complication  of  the  change-over  switches 
for  the  rotor,  and  the  six  slip  rings  that  would  be  required 
if  an  ordinary  two-speed  machine  were  used. 

The  direction  of  rotation  for  cither  pair  of  motors  will  be 
changed  by  the  reversing  switches.  The  switching  apparatus 
will  be  arranged  .so  that  only  the  proper  levers  need  be 
thrown  to  enable  any  pair  or  all  the  motors  to  bo  rnn  from 
either  generator. 

One  of  the  most  important  features  of  these  machines  is 
the  method  of  insulation.  Owing  to  the  conditions  under 
which  they  may  have  to  operate,  it  was  considered  essential 
that  the  insulation  used  should  contain  a  minimum  of  fibrous 
material.  The  windings,  therefore,  have  been  so  designed 
that  only  mica  is  used  for  insulation  in  the  slots,  and  any 
fibrous  material  used  is  required  only  to  hold  the  insulation 
in  position.  All  the  coils  will  be  given  (i  large  number  of 
treatments  of  suitable  varnish  to  seal  up  all  possible  inlets 
for  moisture,  so  that  the  insulation  will  be  moisture  as  well 
as  heat-resisting.  The  construction  adopted  permits  the  tem- 
perature to  be  raised  to  300  deg.  F.  without  injury  to  the 
machine. 

For  starting  the  propelling  motors,  liquid  rheostats  are 
used.  These  are  designed  to  give  a  fixed  rate  of  acceleration. 
'I'his  type  of  rheostat  gives  an  infinite  number  of  starting 
points,  and  will  be  arranged  to  limit  the  rate  of  acceleration, 
and  the  current  drawn  from  the  generators,  to  any  desired 
amount.  ... 

The  control  gear,  beyond  the  point  of  space  limitation  and 
the  necessity  of  interlocks  for  making  it  "foolproof,"  does 
not  differ  materially  from  an  installation  on  land.  The 
control  and  switching  equipment  in  a  land  power  plant  has 
developed  into  a  large  and  expensive  part  of  the  installation, 
in  many  cases  occupying  more  space  than  the  generating 
equipment,  but  on  shipboard  special  care  has  to  be  taken 
to  design  it  to  conform  to  the  restricted  space  available.  In 
this  instance  the  control  is  so  designed  that  the  motors  can 
be  started  singly  or  in  group,  also  reversed  qnickly. 

The  turbo-geiierating  equipment  in  the  two  engine  rooms 
and  the  four  propeller  motors  will  all  be  controlled  from  a 
central  control  riwin  communicating  with  the  bridge.  All 
operations  for  the  control  of  the  ship  will  be  performed  from 
this  room  except  starting  the  turbines  and  the  auxiliary 
machines.  In  this  control  room  will  be  placed  all  the  switches 
for  connecting  the  generators  to  the  motors  and  control 
mechanism  for  the  governors.  The  only  connection  from  the 
control  room  to  the  engine  room  will  be  the  cables  and  pipes 
to  the  turbine  governor,  gauge  piping,  and  the  shafts  of  the 
revolution   counters.  ■,   ,        .  ■  t 

All  switches  and    rheostats  required   for   the   operation    of 


the  main  propelling  machinery  will  be  operated  by  levers 
mounted  in  front  of  the  instrument  boards.  The  switching 
apparatus  will  give  all  the  combinations  that  will  be  re- 
quired, and  will  all  be  manually  operated.  The  various  levers 
will  be  mechanically  interlocked,  so  as  to  prevent  any  im- 
proper combination.s  being  made.  All  the  circuits  will  be 
controlled  by  oil  switches,  which  are  arranged  in  a  novel 
manner  so  that  when  open  for  in.spection  they  are  entirely 
disconnected  from  any  live  parts.  This  eliminates  the  possi- 
bility of  any  danger  due  to  the  failure  to  open  disconnecting 
switches. 

In  addition  to  the  main  generating  and  propelling  equip- 
ment, there  will  be  furnished  auxiliary  direct-current  turbo- 
generator 'sets  for  supplying  current  for  excitation  of  the 
alternators,  light,  power,  signals,  and  the  several  Imndred 
mutuis  used  ou  a  battleship  for  practically  all  nieihaniinl 
operations. 

Electricity  on  board  ship  finds  many  uses,  such  as  steering, 
searchlights,  raising  anchor,  baking  bread,  operating  laundry 
and  refrigerating  plants,  raising  big  shells  from  the  magazine 
til  the   guns,   and   many  others. 

I'lie  auxiliaries  for  the  engine  room  will  be  electricaljy 
driven,  and  for  supplying  power  for  the  us<'s  mentioned,  six 
3(I0-KW.  geared  turbo-generator  units  will  be  supplied,  four 
of  whicli  are  for  non-condensing  operation,  their  exhaust 
steam  entering  the  main   turbines  at  a   suitable  point. 

For  varying  the  excitation  of  the  main  tuibo-generatms. 
two  motor-generator  boo.ster  sets  will  be  furnished.  These 
booster  sets  will  be  capable  of  "bucking"  the  excitation  to 
zero  or  "  boo.sting  "  the  normal  240  volts  bus-bar  voltage  to 
about  315  volts. 

.\11  the  propelling  machinery  for  the  .ship  is  being  built  by 
the  Westinghouse  Electric  it  Manufacturing  Go.  at  East 
Pittsburgh,  Penn.  Similar  equipment  is  being  furnished  for 
the  new  battleships  Colorachi  and  Wciahington,  now  under 
const  ruction.^PojDPr. 


ELECTRIC     CANOES. 


The  Motor  Sliip  and  A/o/or  Botif  for  September  6th  contains 
an  illustrated  article  on  the  electric  canoes  which  have  become 
popular  on  certain  sections  of  the  River  Thames.  We  are 
indebted  to  this  source  for  the  following  particulars. 

This  form  of  propulsion  has  the  great  advantage  of  running 
practically  without  noise  or  vibration,  while  it  is  perfectly 
clean  to  handle,  starts  with  certainty,  and  requires  no 
mechanical  knowledge  on  the  part  of  the  person  in  charge — 
important  considerations  under  existing  conditions,  wdien 
crews  often  consist  of  girls  in  summer  frocks. 

Electric  launches  have  been  u.sed  on  the  Thames  for  many 
years,  and  at  one  time  they  became  very  popular,  but  were 
more  or  less  ousted  by  the  motor  launch,  which,  before  the 
war,  offered  higher  speeds  at  a  lower  cost.  The  increased 
price  of  petrol  has  altered  conditions,  with  the  result  that 
electricity  has  obtained  a  new  lease,  of  life. 

Our  contemporary  remarks  that  it  is  by  no  means  improb- 
able that  electric  propulsion  for  plea.snire  purposes  on  inland 
waterways   has  come   to  stay,    until  the   .small  marine  motor 


M,   motor;   H,   battery;  o,   .seat;   W,  steering   wheel. 
Fii;.    I.— Sfction  oi'  Ki.wtric  C^nok. 


has    been    improved   so   as    closely   to   appioacli    the   electric 
outfit  in  smoothness  of  running  and  flexibility. 

Those  accustomed  to  taking  their  pleasure  ujion  the  water 
in  boats  propelled  by  oars  or  sails  have  always  complained 
of  the  noise  and  vibration  inseparalile  from  the  small  motor 
boat,  and  many  such  arc  willing  to  sacrifice  speed  to  peace 
and  quietness.  Another  advantage  of  the  electric  boat  is 
that  it  does  not  appreciably  interfere  with  the  enjoyment  of 
those  taking  their  pleasure  in  skiffs  or  punts,  whereas  the 
ordinary  motor  launch  causes  a  considerable  amount  of  dis 
comfort  to  other  craft  in  the  way  of  noise,  wash,  and  smells. 

There  are  few  motor  engines  that  can  even  approach  the 
steady   torque  and  quiet   movement  of   an  electric   niotor. 

On  some  reaches,  electric  laupches  are  to,  be  found  in  con- 
siderable number,  but  there  is  perhaps  a  rather  general  im- 
pression to  the  effect  that  the  motor  itself  and  the  accom- 
panying storage  battery  must  necessarily  introduce  so  much 
weight  as  to  be  applicable  only  to  the  larger  craft.  For  some 
years  past  there  has,  however,  been  growing  in  populanty  on 
certain  reaches  a  tvpe  of  boat  that  is  not  as  yet  generally 
known.  This  is  the  electric  canoe,  the  hull  of  which  is  to 
all   intents    and   purposes  that    of   an    ordinary   clinker-built 
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Canadian  canoe,  somewhat  enlarfied  iu  all  directions  without 
departing  materially  from  the  proportions  of  the  model. 
Additional  strength  is  provided  to  carry  the  extra  weight, 
and  a  deck  is  formed  which  extends  unbroken  throughout 
the  length  of  the  vessel,  except  for  a  .<ihort  spac«  amidships. 
In  this  central  space  is  acconmiodated  the  electric  motor,  and 
.sometimes  also  the  battery.  There  is,  of  course,  very  little 
head  room  below  the  deck  itself,  so  that  the  space  there 
available  cannot  be  used  for  tlio  accommodation  of  adequate 
batteries  unless  they  aro  siH-ciiilly  constructed  with  short 
wide  plate?. 

The  first  electric  cauni'.  whic-h  wa.s  liuiiiched  in  .lune,  1908, 
was  built  by  Mes.srs.  Wilder,  at  Maidenhead,  to  the  require- 
ments of  a  custouier.  The  boiit  was  known  as  the  Vixen, 
and  since  that  date  it  has  been  superseded  by  other  T'l'.rflns, 
each  one  showing  .111  advance  over  its  predecessor.  The 
pre.sent  I'/.rcn  is  well  dver  .M)  ft.  in  length,  and  carries  an 
unusually  large  battciy.  This  is  of  the  K.l'.K.  type,  and 
consists  of  ;")()  cells  rated  at  'M)  amiHTc-hours.  The  motor  is 
of  the  Blenheim  type,  and  is  rated  at  IdO  volts,  45  amperes. 
It  is  an  ordinary  two-pole  series-wound  machine  with  the 
field  windings  on  either  side,  and  the  poles  above  and  below 
the  armature.  The  end  thrust  is  taken  by  a  single  thrust 
ball  race  on  the  after-end  of  the  armature  shaft.  The  motor 
can  run  at  '25  ]vr  cent,  overload  without  undue  heating. 
Current  is  supplied  to  the  motor  through  a  .simple  controller, 
which  jirovides  two  speeds  forward  and  reverse.  When  run- 
ning at  full  speed  the  current  consumption  is  about  :i8  amperes 
at  approximately  1(X)  volts,  and  the  average  speed  attaineil 
up  and  down  stream  is  11  miles  per  hour.  A  lower  speed  is 
provided  by  puttmg  the  two  halves  of  the  battery  into 
parallel,  so  that  in  elTect  it  becomes  a  50-volt  battery  with  a 
capacity  of  400  ampere-hours.  Under  the.se  conditions,  the 
speed  of  the  boat  is  about  six  miles  an  hour,  and  current  is 
di.scharged  at  the  rate,  of  25  amperes.  On  a  day's  run,  the 
current  consumption  may  work  out  approximately  to  be  such 
as  to  discharge  the  battery  iu  about  eiglit  hours'  running 
time.  The  present  Vij-eii  is,  we  believe,  the  fastest  craft  of 
her  type  on  the  river,  but  she  certainly  runs  very  silently,  and 
with  very  little  wash  up  to  something  approaching  her  full 
speed. 

For  a  canoe  of  30  ft.  or  over,  there  does  not  appear  to  lie 
any  special  object  in  saving  space  amidships  by  putting  the 
batteries  under  the  floorboards.  If  they  are  carried  in  a 
central  position  with  the  motor,  the  accommodation  for 
passengers  forward  and  aft  of  the  installation  is  quite  ade- 
quate. Some  people,  however,  prefer  electric  canoes  which 
approximate  as  nearly  as  possible  in  size  to  the  ordinary 
Canadian.  In  that  case,  the  saving  of  space  becomes  im- 
portant, and  the  u.se  of  short  cells  under  the  floorboards  is  a 
marked  advance.  There  would  be  no  object,  however,  in 
endeavouring  to  design  a  motor  which  can  be  similarly  accom- 
modated, because  the  central  seat  backs  must  be  kept  far 
enough  apart  to  ensure  that  ladies'  hats,  however  gener- 
ously dimensioned,  shall  not  come  info  collision  across  the 
intervening  space.  The  seating  accommodation  is  peculiarly 
comfortable,  and  in  this  respect  is  only  equalled  by  the  ordi- 
nary punt.  It  consists  of  large-shaped  cu.shions  on  the  floor- 
boards', and  also  resting  against  the  sloped  seat  backs,  the 
angle  of  which  can  be  varied.  Some  canoes  provide  comfort- 
able accommodation  for  eight  passengers,  but  the  lines  of 
others  are  such  that  only  the  central  seats  are  sufficiently 
roomy  to  accommodate  two  each  in  comfort. 

The  whole  of  the  control  comes  directly  to  the  hands  of 
the  driver,  w'hile  leaving  him  in  every  respect  just  as  com- 
fortable as  his  passengers.  At  one  side  of  him  is  the  con- 
troller, providing  full  and  half-speed  ahead  and  full  and  half- 
speed  astern,  as  well  as  a  neutral  position.  On  the  other 
side  is  the  steering  wheel,  mounted  vertically  near  the  gun- 
wale, and  working  through  the  medium  of  a  small  pinion 
and  ratchet,  in  conjunction  with  a  bent  rod  connecting  to 
the  tiller,  as  shown  in  fig.  1. 

The  majority  of  the  canoes  in  service  in  the  Maidenhead 
district  have  batteries  of  30  cells,  which  are  generally  adequate 
for  a  day's  run,  unless  exceptionally  high  speeds  are  desired. 
In  some  the  motors  are  of  the  submersible  four-pole  type, 
with  separate  thrust  bearings  and  special  flexible  couplings. 
It  is  generally  found  thai  the  positive  plates  of  a  canoe  battery 
will  last  for  four  years,  and  the  negatives  for  eight  years. 

Several  of  the  local  boatbuilders  have  their  riverside  pre- 
mises equipped  with  excellent  charging  plants.  The  regular 
price  charged  by  boatbuilders  to  boat  owners  is  fs.  per  unit. 

In  the  opinion  of  the  writer  of  the  article,  the  electric 
canoe  is  bound  to  increase  very  largely  in  popularity.  In 
time  charging  facilities  will  be  thoroughly  well  distributed. 
Thus,  the  only  limitation  of  the  electric  boat  on  the  upper 
river  will  be  removed,  since  the  batteries  can  always  be 
charged  up  every  night,  and  have  sufficient  capacity  for  the 
whole  day's  run.  At  present,  of  course,  one  cannot  depend 
with  certainty  on  finding  suitable  recharging  facilities  else- 
where than  in  a  district  where  craft  of  this  type  are  already 
in  use. 

The  draught  of  an  electric  canoe  is  very  small.  The  sys- 
tem gives  the  maximum  of  comfort,  is  quite  free  from  vibra- 
tion, and  is  absolutely  silent.  It  combines,  in  fact,  all  the 
merits  that  one  can  want  short  of  a  capability  for  developing 
enormous  speeds.  One  imagines  that  the  type  will  not  be 
limited  to  the  Thames,  but  will  presently  be  found  in  many 
other  places,  its  distribution  depending  partially  on  the  provi- 


sion for  recharging  facilities.  Beyond  this,  it  has  few  limita- 
tions. So  far  as  the  upper  Thames  is  concerned,  the  electric 
canoe  bids  fair  to  bring  about  a  revolution  in  meehanically- 
piopplled  craft. 


WAR  ITEMS. 


Big  American  Electric  Signs  may  be  Cut  OH. — In  order 

to  save  coal  Mr.  Ciarfield,  the  .\merican  Kucl  .\dniinistrator, 
contemplates  the  abolition  of  the  famous  electric  signs  in 
Broadway  and  other  big  Ameiican  thoroughfares. — Tim  en. 

Abusing  the  Trade  Protection  Certificates. — .\t   Berniond- 

.scy.  the  Military  i;cpre,s<ntative  drew  attention  to  anothci- 
abu.se  of  the  issue  of  the  trade  protection  certificates,  which 
he  characterised  as  the  mo.st  flagrant  case  which  had  conic 
under  his  notice.  It  referred  to  a  man  who  describfd 
hiinst^lf  iis  a  maniitacturing  chi'iuist.  The  Tribunal  made  the 
most  iiiiiiutc  iii(|uiii(>s  into  bis  cliiim,  visiting  the  works,  anil 
took  up  a  very  strong  attituili'.  granting  him  a  final  period 
of  exemption.  The  man  t(Kik  the  case  to  the  Appeal  Tii- 
biinal,  where  his  claim  was  disallowed,  but  he  had  since 
obtained  a  trade  protection  card.  At  the  Appeal  Tribunal  he 
uiaiutaiued  that  he  was  making  Glauber  salts,  but,  in  answer 
to  questions,  he  was  unable  to  describe  the  minute  details  of 
their  manufacture.  He  was  nothing  more  or  less  than  a 
glorified  commercial  traveller  surrounded  by  a  halo  of  verbi- 
age not  uncommon  to  the  sect.  The  Tribunal  should  protest 
strongly  against  abuses  like  this,  especially  when  engineers 
and  men  working  in  munition  factories  could  not  get  prot<'c- 
tion  cards.  The  Military  Representative  added  that  some  men, 
if  they  had  the  gift  of  the  "  gab."  could  obtain  the  certifi- 
cates after  they  had  been  turned  down  by  the  local  and 
appeal  tribunals.  The  Tiibunal  decided  to  communicate  with 
the  Government  Department  and  the  local  officer  responsible 
for  issuing  the  cards,  stating  that  unless  there  was  some 
alteration  in  the  mode  in  which  the  cards  were  being  indis- 
ciiniinately  issued  they  would  consider  whether  they  should 
iKjt  suspend  hearing  any  further  appeals. 

Exemption  Applications. — At  the  Hampshire  Appeal  Tri- 
bunal. J.  .7.  Vertue  (37,  married,  Class  A)  apphed  for  further 
exeiiiption.  In  June,  when  two  months  was  granted,  he  was 
told  to  bring  a  clear  statement  of  his  position  at  the  next 
hearing.  A  letter  was  now  produced  from  Captain  Mayne, 
Chief  Electrical  Engineer,  Aldershot  Command,  stating  that 
applicant's  partner,  F.  Burch,  was  solely  and  fully  employed 
by  the  War  Department  on  electrical  services  in  that  com- 
mand. Vertue  said  he  was  now  the  sole  managing  director 
of  the  business.  Captain  Morley  put  in  a  letter  from  Major- 
General  G.  P.  Ellison,  in  charge  of  administration,  stating 
that  certain  work  was  now  drawing  to  a  conclusion.  It  could 
not  conveniently  be  put  out  to  conti-act,  and  for  some  time 
it  had  been  carried  out  by  labour  supplied  by  Burch  and 
Vertue  at  military  contract  rates,  but  it  was  necessary  for 
the  firm  to  constantly  apply  to  the  Tribunal  for  exemption, 
and  to  avoid  this  Mr.  Burch  and  his  men  were  taken  on 
directly  by  the  War  Department.  Captain  Morley  said  that 
there  were  two  partners,  and  he  was  asking  that  one  should 
serve.  A  further  two  months  was  granted,  no  further  appeal 
to  be  made  without  the  leave  of  the  Tribunal. 

At  the  Perth  Tribunal,  the  Warden  of  Trinity  College, 
Glenalmond,  appeared  on  behalf  of  the  electrician  at  the  Col- 
lege, who  had  previously  been  temporarily  exempted.  It  was 
pointed  out  that  the  man  was  a  discharged  soldier,  who  had 
full  charge  of  the  electrical  installation,  and  it  had  been  im- 
possible to  get  a  substitute.  Conditional  exemption  was 
granted. 

.A.t  Camberwell  Tribunal,  Mr.  J.  L.  Simon,  consulting  elec- 
trical engineer,  of  Heme  Hill,  appeared  at  the  request  of  the 
MUitarv  Representative  to  show  cause  why  his  certificate  of 
conditional  exemption  should  not  be  withdrawn.  He  was 
36  vears  of  age,  and  passed  for  labour  at  home  (C  3).  He 
stated  that  he  was  responsible  for  the  running  of  the  elec- 
trical plant  of  seven  large  water  and  gas  undertakings.  His 
certificate  of  conditional  exemption  was  confirmed. 

At  Hastings,  exemption  held  by  W.  A.  Berryman  (39.  Bl), 
controller  examiner  to  the  Hastings  Tramway  Co.,  was 
opposed  bv  the  Military  Representative.  It  was  stated  that 
the  man  was  now  engaged  entirely  on  night  work,  and  that 
he  was  not  fit  for  military  service.  The  case  was  referred  to 
the  Special  Medical  Board.  .  . 

At  Watford,  M.  J.  Connari  (Class  A),  electrician,  sought 
exemption  on  the  ground  that  he  was  engaged  m  a  certified 
occupation,  and  was  the  owner  of  a  one-man  business.  He 
claimed  to  be  the  oldest-established  electrician  in  the  town, 
and  put  in  letters  from  local  firms  showmg  that  he  was  attend- 
ing to  their  electric  plant.  As  he  was  dissatisfied  witb  .niB 
classification,  the  case  was   referred   to  the  Tjondon    Medical 

At  Hove  a  Militarv  review  was  made  of  the  case  of  the 
accountant' and  chief  clerk  (37.  Bl)  at  the  Hove_  electricity 
works.     He  is  the  only   male  left   in    the  office,   but  it  was 


252 


THE     ELECTRICAL     REVIEW.  [Vol,  si.    No.  2.077,  September  U,  1917 


urged  by   the  Military   that,  having  regard    to   his  age  and 

classification,  he  would  be  of  more  use  in  the  Amiy.  For 
the  respondent  it  was  asserted  that  on  account  of  his  health 
he  was  not  fit  for  military  duties.  A  fresh  medical  examina- 
tion was  ordered. 

Wigan  Tribunal  had  before  them  the  case  of  30  men  engaged 
on  the  Corporation  tramways.  Lieutenant  Pool  stated  that 
he  had  gone  through  the  list  with  the  manager,  Mr.  Buckley, 
and  it  was  decided  that  three  of  the  youngest  men  should 
join  up,  and  that  the  others  should  be  temporarily  exempted 
until  February  1st,     This  was  acquiesced  in  by  the  Tribunal. 

At  Sevenoaks,  the  Electricity  Co.  appealed  for  ,f.  H.  M'ick- 
endeu  {'M.  B'2),  cable  jointer,  and  .T.  A.  Shaw  (30.  A  2),  engine 
titter,  who  was  invalided  home  with  malarial  fever  in  ]91H. 
The  manager  stated  that  they  were  now  running  eight-hour 
shifts  with  three  men.  Wickenden  was  given  conditional 
exemption,  and  the  appeal  for  Shaw  was  lefused. 

Tn  an  apiieal  at  Stratford-on-.\ven  by  O.  T.  Kemp  (33), 
electrii'ian.  it  was  reiX)rted  that'  he  was  working  four  days 
per  week  at  the  electricity  works,  and  that  he  had  been  given 
a '  protection  card  by  the  Ministry  of  Munitions.  The  appeal 
was  respited  sine  die. 

.At  Romsey,  Colonel  Ashley  appealed  for  the  i-etention  of 
his  electrician  {'28,  0  2),  and  stated  that  he  himself  was  en- 
gaged on  War  Office  work.     Exemption  luitil  October  1st. 

At  Eeigate,  the  Surrey  Asylums  Visiting  Committee  ap- 
pealed for  .1.  T).  .Cochrane  (34,  R1).  electrical  engineer  at 
Netherine  Asylum.  A.s  he  is  indispensable,  the  Military 
Representative  assented  to  exemption   until  Pebniary  2.'?th. 

At  Gillingham  (Kent),  the  Corporation  electric  light  depart- 
ment appealed  for  W.  A.  M.  Paton  (19),  electrical  engineer. 
^Fr.  A.  D.  Chalmers,  borough  electrical  engineer,  stated  that 
it  had  been  left  to  the  Military  to  supply  a  substitute,  and 
the  one  sent  had  had  to  return  to  hospital.  The  Military 
Representative  observed  that  a  number  of  women  were  now 
euiployed  on  switchboards,  and  Mr.  Chalmers  said  :  "  Can 
you  name  one?  If  the  Military  authorities  suppl>  a  siibsti- 
tuU',  T  am  quite  prepared  to  let  tliis  man  go,  but  if  not,  and 
tliey  take  liim,  T  c^annot  guarantee  a  continuity  of  supply. 
This  man  is  not  only  a  switchboard  attendant,  he  is  a  charge 
engineer."  The  Military  Representative  :  T  am  sorry  for  tlie 
concern  if  they  employ  so  young  a  man  as  charge  engineer. 
Exemption,  subject  to  substitution,  was  granted. 

At  Reading,  an  appeal  was  made  by  A.  S.  Sayers  (32,  B  3), 
electrical  engineer,  trading  as  the  Felgatt^  Electrical  Co.  He 
claimed  to  be  in  a  certified  occupation,  and  that  he  was  more 
succes.sfully  occupied  in  his  present  capacity  than  he  would  be 
if  he  went  into  the  .Anny.  The  Military  Representative 
replied  that  applicant's  age  took  him  out  of  the  certified  list, 
and  added  that  electrical  engineers  were  bftdly  needed  in 
the  Army.    Three  months  were  conceded.     • 


BUSINESS  NOTES. 


Prohibited  Swedisii  Exports. — The  .Swe(,lish  (iovern- 
ment  has  now  prohibited  the  exportation  from  the  country  of  all 
electrical  machines  .such  as  generators,  motors,  converters,  and 
transformers,  and  also  parts  of  such  machines,  incandescent  and 
arc  lamps,  carbon  and  metal  filaments,  current  regulators,  tele- 
phone and  telegraph  apparatus,  and  electro-technical  apparatus. 
such  as  X-rav  machines,  wireless  telcjfraiihy  plant,  &c. 

Schaffer  and  Budenberg  Shares. — Tlie  Public  Trustee 

is  iiiviliufr  offers,  under  the  Trading  with  the  Enemy  Acts,  for  the 
purchase  in  one  lot  of  :i,0OU  ordinary  .t  10  shares  in  Schaffer  and 
Bndenl)er^'.  Ltd..  Broadheath.  near  Jlanchestpr. 

Japanese  Development. — An  article,  contributed  to  the 

Japanese  Press  by  a  University  Professor,  states  that,  as  niifrht  be 
expected,  the  unusually  large  excess  of  exports  over  imi«irts,  and 
the  consequent  increase  of  specie  in  the  possession  of  the  nation, 
tended  to  stimulate  Japanese  enterprise  to  a  remarkable  extent. 
The  total  capital  stock  of  various  partnership  and  joint  stock  com- 
panies projected  during  the  first  six  months  of  the  present  year, 
includinjr  capital  increases  of  existing  concerns,  is  estimated  at 
nearly  5(iO,(X)iJ.OO(J  yen,  which  exceeds  by  more  than  100  per  cent, 
similar  projected  investments  dnrinjr  the  corresponding  i)eriod  of 
any  previous  year.  Of  the  .■')BO.OOO,(jOO  yen  of  new  capital,  nearly 
190,000,000  yen  are  devoted  to  manufacturing  industries,  1 12,000,000 
yen  to  bankinfr.  u(;,000.000  yen  to  mining.  41,000,000  yen  to  elec- 
trical undertakin«-s.  while  the  remainder  is  distributed  among  various 
enterprises  engaged  in  cotton  spinninsr,  transport  by  rail  and  sea, 
insurance,  business,  commerce,  &c. — Board  of  Trade  Journal. 

Trade  Inquiries. — ff.M.  Minister  at  Bo<rota.  Columbia, 

reports  (hat  a  British  coiumission  agent  and  manufactiuers'  repre- 
sentative at  Cali  wishes  to  represent  u  British  commission  house 
whicli  could  obtain  auy  articles  that  liig  olieuts  may  rex^uire, 
includini;  small  electric  motors,  lamps,  and  supplies,  to  comiwte 
with  German  and  .\merican  ■roods.  The  inquirer  states  that  the 
trade  in  electrical  goods,  thou^rh  small  at  poaent.owinir  to  the  fact 
that  electricity  hiis  not  Ioiil'  been  installed  in  the  Caii  district,  is 
bound  to  increase  with  the  development  of  the  country.  Applica- 
tions for  his  name  and  address  shonid  be  made  to  the  De)>artqient 


of  ..Commercial  Intelligence,  73,  B^inghall  Street;  London,  B.C.  2. 

[Reference  H22.]  ■  .  ':■;■■ 

Catalogues  and   Lists.— Centuey  Eleptsic  Go.y'-^i. 

Louis,  U.S.A. — Sixty-four-page  illustrated  catalogue  describing  the 
design,  construction,  kc,  of  their  single-phase,  self-stajting  motjors, 
■iV  to  40  H.p,,  repidsion  start  induction  type,  and  .illustrating  . their 
application  to  the  driving  of  machines,  &'c..  of  many  kinds. 

National  X-Rav  Reflector  Co.,  Chicago. — Circulars  illus- 
trating and  discussing:  their  reflectors  for  industrial  electric 
lighting  fittings,  also  the  Curtis  lamp  adapter. 

Intee.vatiosai.  Time  Recording  Co.,  Ltd.,  57,  City  Road. 
London,  E.C.  1. — Fort y-ei^ht -page  publication  illustrating  examples 
of  Dey.  Bundy,  International  and  Rochester  Automatic  Time 
Hecorders,  and  ((Hotiim  testimonials  of  users. 

Bankruptcy     Proceedings.  —  William    Pausoxs,    O'S. 

Parade.  Leaniinsiton,  late  lili.  Regent  Street,  Leamington,  Warwick, 
engineer.- -The  Receiving-  Order  in  this  matter  was  made  on  the 
debtor's  own  petition.  an<l,  according  to  the  accounts  prepared,  tlie 
lialulities  amount  to  £4."i2.  to  meet  which  there  are  assets  of  X.'il. 
leaving  a  deficiency  of  C41.->.  The  debtor  commenced  to  trade  as 
an  electrical  engineer  about  !(>  years  ago,  without  capital,  in  part- 
nership with  F.  E.  Brown,  at  lli,  Regent  Street,  Leamington,  under 
the  style  of  Brown  A:  Parsons.  The  only  capital  was  about  .t.")U 
]mt  in  by  Mr.  Brown.  The  bn,siuess  was  removed  to  liH,  Parade, 
Leamington,  after  two  years'  trading,  and,  after  a  further  three,: 
years,  a  dissolution  of  partnership  took  place.  The  whole  of  Wie  i 
liabilities  and  assets  were  taken  over  by  Mr.  Brown,  with  the  \ 
exception  of  about  £.H0  cash,  and  stock  to  the  value  of  £100, .which  " 
the  debtor  took.  With  this  he  immediately  started  a  new  business  f 
of  his  own  at  (!(»,  Regent  Street.  Leamington,  under  the  style  of 
W,  Parsons  &  Co.  Mr,  Brown  continued  to  traile  under  the  styleof 
Brown  4:  Parscms,  at  li:,.  Parade.  Leauiiugt(ui,  and  in  Sei>temhpi', 
HUH,  the  business  having'  been  in  the  meantime  converted  into  a 
limited  liability  company,  under  the  name  of  Brown  vV  Parsons, 
litd.,  he  .asked  the  debtor  to  assist  in  the>econstriiction  of  the 
l)nsiuess  by  subscribing  his  name,  with  others,  as  joint  and  several 
guarantors  of  debentures  of  a  new  company  to  be  forrrted  for  thS 
purpose  of  taking  over  the  business  of  Brown  &  Parsons,  Ltd., 
which  thereupon  went  into  liquidati(Ui.  This  the  debtor  agreed  to 
do  without  receiving  any  monetary  consideration,  and  delientiu'es - 
to  the  extent  of  £(100  were  accordingly  issued  by  the  newl.y-formed 
company  tBrown  &  Parsons  (1913),  Ltd."),  with  the  debtor  as  one  of 
four  guarantors.  At  the  same  time  the  debtor's  business  was  con- 
verted into  a  limited  liability  company,  under  the  style  of 
W.  Parsons  &  Co..  Ltd..  the  capital  at  that  time  being'  about  £7.')0, 
and  debtor  was  allotted  7.50  £1  ordinary  shares  in  the  new  edtti^  , 
pany.  For  the  purposes  of  obtaining  additional  working  capital, 
debentures  were  i.ssued  for  £  300,  and  were  guaranteed  Ij.y  the  debtor 
and  Mr,  Brown.  In  consequence  of  the  liquidation  of  Brown  and 
Parsons,  Ltd..  the  workmen  attached  to  that  business  left,  and  were 
immediately  t.aken  into  the  employ  of  W.  Parsons  i:C6.,  Ltd.,  and 
thereafter  the  whole  of  the  orders  received  by  Brown  .!>:  Parsons 
(1913),  Ltd.,  were  executed  for  them  by  W.  Parsons  A:  Co.,  Ltd., 
with  the  result  that  the  formercompany  became  indebted  to  the  latter 
company  in  a  continually  increasing  amount.  The  indebtedness 
amounted  to  £397  in  April,  191.1,  and,  owing  to  the  inability  of 
Brown  it  Parsons  (1913).  Ltd.,  to  discharge  such  indebtedness,  and 
the  consequent  effect  on  the  business  of  W.  Parsons  &.  Co..  Ltd..  the 
position  of  affairs  was  placed  before  the  debenture-holder,  who 
commenced  proceedings  in  the  Chancery  Division  of  the  High 
Court,  these  proceedings  resulting  in  the  appointmiTit  of  Mr.  A.  E. 
Mason,  C.A.,  Dudley,  as  Receiver.  Within  a  few  days  of  the  com- 
mencement of  these  proceedings,  the  debenture-holder  of  Brown 
and  Parsons  (1913),  Ltd.,  appointed  Mr,  Mason  Receiver  in  the 
matter.  A  new  business  was  commenced  in  July.  1914,  under 
the  manag'ement  of  the  debtor  at  84.  TiltOn  Road.  Birmingham, 
under  the  st.yle  of  the  Birmingham  Central  Supply  Co.,-  for  the 
piupose  of  carrying  on  a  wholesale  tnade  in  electrical  fittings.  &c. 
Mr.  BroWn  put  in  £200.  the  debtor  £120;  and  the  debtor's  wife  < 
£80.  The  business  was  shortly  afterwarils  converted  into,  a  limited  ' 
liability  company,  under  the  name  of  the  Birmiughanr  Central 
Supply  Co.,  Ltd.  120  £1  shares  were  allotted  to  the  debtor,  an 
iis  consideration  for  the  money  provided  by  Mr,  Brown  and  the 
debtor's  wife  del)entures  to  the  value  of  £300  were  issued  to  the 
debtor's  wife,  who  held  them  in  part  as  trustee  for  Mr.  Browu.J 
The  business  was  discontinued  in  liUti,  the  whole  of  the  trade 
creditors  being  paid  in  full  with  moneys  collected  from  the  booB 
debts.  A  new  company  was  formed  early  in  191G,  to  take  over  the! 
stock  in  trade  of  Parsons  4:  Co..  Ltd.,  Brown  i  Parsons' (1 913).  Ltd,,J 
and  the  Birmingham  Central  Supply  Co.,  Ltd..  the  style  of  this  ne 
company  l>eing  Parsons  &  Hodges,  Ltd.  Detenturefi  were  imme 
diately  issued  by  the  new  company  to  the  extent  of:  £C00.  ijTith  th^ 
debtor  as  sole  g-uarantor.  In  addition,  the  debtor  l>ecame  guarantor 
jointly  with  Mr.  Brown  in  or  about  .luly.  1913.  in  respect  of  deben- 
tures to  the  extent  of  £800  issued  by  a  company  known  as  the 
Shipston  Electrical  Co..  Ltd..  which  had  been  created  and  wai  then 
managed  by  Mr.  Brown.  Thi«  concern  has  since  lieeii  wound  up 
by  Mr.  -Mason  as  Receiver  for  the  dcbeiiture-holdors.  but  tlie 
debtor  states  that  it  is  not  probable  tliat  any  liability  will  fall  on 
him  in  respect  of  this  transaction.  The  debtor  attributes  his  posi- 
tion to  guaranteeing  ])aynii'ut  of  drlH'ntures  issued  by  Brown  and 
ParsiJUs  (1913).  Ltd.,  null  W.  Par.son.s  4:  Co.,  LtiL  Ue"  first  l«;oamc 
aware  of  his  (losition  about  six  weeks  ago,  when  he  received  notifi- 
cation'that  bhe  assets  of  W.  Persons  k  Co.(  Ltd.,  were' insufficient 
to  pay  the  amount  due  to  the  delwut lire-holder.  ■ , 

Parfitt.  (j.  tf.  T.  J.,  consulting  electrical  engineer,  Keynsham. 
near  Bristol. — .Sui)plemental  drridend.  Is.  6td..  payable  Sept- 
ember 12th,  by  the  O'fUcial  Rfoeiyer,  at  2«i,  Baldwiu  Street,  Bristol. 
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U.S.  Electrical  Exports  to  Canada.— Kit;ui us  uie  now 

available  showinj;  the  fon'iyn  tnuli'  <il'  tluimiiii  for  the  fiscal  year 
ended  March  itlst,  lit] 7.  The  total  imixirts  ol'  electrical  mer- 
chandise during  that  period  were  Sii.34i4i)0,  as  compared  with 
S-1.S!IH,I06  for  the  correspondin?  period  a  year  iirevions.  Of  the 
1916-17  total,  817(5,7011  came  from  the  United  Kinpdom  and 
S6,H9,342,  or  07  per  cent,,  from  the  United  States.  While  these 
fipfures  show  that  virtiiall.v  the  entire  amount  of  Canadian  elec- 
trical imports  originated  in  the  United  States,  they  do  not  show 
the  extent  to  which  Canada  depends  on  electrical  proods  manu- 
factured under  supervision  of  interests  in  the  United  States,  Many 
of  the  larger  miuuifacturers  in  the  States  have  Canadian  branch 
factories  where  electrical  goods  for  Canadian  consumption  are 
produced.  The  gooils  are  identical  with  those  manufactured  in  the 
States,  They  aiv  nuule  in  Canada  so  as  to  avoid  import  duty. 
A'lfcfririi/  Uiiiliritij  JniirnitL 

Trade    Announcement.  —  The    Consoi-idated    Pxeu- 

.MAi'ic  Tool.  Co.,  [.TO.,  have  taken  premises  at  Kg'yiitian  House. 
170.  Piccaililly.  W.  1.  as  the  Uovernmeut  has  commandeered  their 
Palace  Chamliers  othces.  Telegraphic  address:  "  Caulkinff-Piccy. 
London."     Telephone:  921.")  Cierrar<l  (,three  lines'). 

Book  Notices.— AZ/Hs  inn]  Ac/u'eremcii/ti.  The  at-tivities 
of  the  Society  for  Electrical  Develoinnent.  U.S.A..  are  described  in 
this  review  of  the  Society's  work  which  has  just  been  issued.  The 
booklet  is  a  concise  digest  of  what  the  Society  is  doinsr  ;  it  de.s- 
cribes  its  endeavours  to  combine  enjfineering',  publicity,  merchan- 
dising', advertisintr  and  field  co-operation  for  the  benefit  of  its 
membership  and  the  entire  iniiustry.  A  tfraphic  chart,  which  is  a 
feature  of  the  book,  separates  this  work  into  three  divisions — 
educational  work  with  the  public,  investigation  and  educational 
work  with  other  trades  and  industries,  and  trade  development  and 
sales  [uomotion  work  with  the  electrical  indu-stry  itself.  In  each 
iif  these  fields  the  Society  is  doing-  important  work,  along'  lines  not 
iluplicated  by  any  other  organisation.  Upon  request,  a  copv  of  the 
iKioklet  will  lie  sent  free  to  anyone  interested.  The  address  of  the 
Society  is  United  Engini'ering  Societies"  Building.  New  York. 

"The  .liiiiriiiil  of  the  Junior  Institution  of  Enjrineers  "  for 
S^-ptember  contains  a  list  of  'Z'>'.\  names  of  members  serving  with 
the  Forces,  of  whom  17  have  lost  their  lives.  A  useful  jiaper 
on  "Engineers'  Nou-Ferrous  Alloys."  by  W.  Rawlinson,  summarises 
the  properties,  uses,  and  comjrositions  of  a  large  number  of  alloys. 

"  Electricity  and  its  Applications "  (the  '  Hawkins  Electrical 
Guide")  Nos.  1  and  li.  New  Brig:htou  (Cheshire)  :  Edwin  A. 
Mansfield  \  Co.  Second  edition.  Price  .">s.  per  volume  (10 
volumes). 


LIGHTING  AND  POWER  NOTES. 


Accrington. — Tlie  T.C.  has  appointed   a  Sub-Committee 

to  inquire  into  proposed  alterations  at  the  electricity  and  destructor 
works,  the  object  being  to  secure  the  more  economical  working'  of 
the  two  departments,  and  to  be  prepared  with  a  complete  scheme 
to  anticipate  the  demands  of  the  future.  Councillor  Welch  asked,  in 
view  of  the  great  losses  in  the  electricity  and  tramway  departments 
during'  the  past  year,  approaching  .*;  12.000.  if  it  would  not  be  ex- 
pedient to  prepare  an  interim  report  as  to  profit  and  loss  covering: 
the  six  months  from  March  last  :  but  Alderman  Higham.  chairman 
of  the  Committee,  said  that  a  report  for  six  months'  working 
would  show  a  greater  loss  in  propo-tion  thau  one  at  the  end  of  the 
year,  as  .all  electricit.y  works  lost  more  or  less  mone.v  in  the 
summer,  which  had  to  be  recovered  on  the  winter  load. 

Argentina. — The  (Termau  Electric  Li.irht  Co.'s  operatives 
in  Buenos  Ayres  struck  on  Tuesday  night,  last  week.  The  Govern- 
ment promptly  supplied  naval  stokers  and  adequate  police  pro- 
tection.—  TImrx. 

Australia. — The  Electric  Light  Opmtmttee  of  the  Sydney 
City  Council  has  decided,  by  n  votes  to  3,  to  recommend  that  the 
city  electrical  engineer.  Mr.  Forbes  Mackay,  be  authorised  to  visit 
America  and  Canaila  within  the  next  few  months,  for  the  purpose 
of  inspecting  large  electiicity  supply  systems  in  these  countries.  It 
was  pointed  out  that  as  soon  as  the  necessary  plant  was  obtained 
extensive  additions  would  be  carried  out  at  the  power  house.  The 
resolution  included  an  item  of  ii.500  for  travelling  and  other 
expenses. 

The  Sydney  Electric  Light  Committee  recently  decided  to 
acquire  3  acres  of  land  offered  by  the  Government  on  which  to 
stock  an  emergency  supply  of  coal,  the  present  stock  in  hand  being 
only  e.OOt)  tons,  or  about  two  weeks'  supply  :  it  was  also  decided  to 
hold  in  reserve  20.000  tons  of  coal,  and  a  siding  is  to  be  con- 
structed to  enable  the  railway  authorities  to  convey  the  coal 
direct  to  the  new  depot. ^~Si/dney  Daily  Teleijrajih. 

The  Queanbeyan  (N.S.W.)  Municipal  CouncU  is  considering  the 
question  of  installing  an  electricity  supply  system  in  the  town, 
and  a  poll  of  ratepayers  is  to  be  taken  on  the  proposal.  It  is 
intended  to  secure  a  bulk  supply  of  electricity  from  the  Feileral 
Capital  power  house  at  Canterra.  and  the  Home  and  Territories 
Department  has  offered  to  supply  for  a  term  of  20  j-ears  at  fid.  per 
unit  for  lighting  and  2d.  per  unit  for  power,  with  a  minimum 
charge  to;  the  Cpuneil  of  £250. 


The  South  I'erth  (W.A.)  municipal  electric  lighting  schejup  is 
ex|)ected  this  year  to  show  a  margin  of  profit  after  jirovlding  tor 
interest,  depreciation,  and  other  charges.  The  town  clerk  reported 
that  the  Council  could  save  2d.  per  unit  on  the  cost  of  generation  by 
purchasing  in  bulk  from  the  Perth  electricity  department  at2id.  per 
unit ;  this  would  enable  the  Council  to  supply  local  consumers  at 
tid.  per  unit  and  .still  show  a  margin  of  profit.  The  electric  light- 
ing account  had  a  credit  balance  at  its  bankers  of  .t  1,000,.  and  J>y 
utilising  a  portion  of  this  and  selling  the  present  meters  and 
unnecessary  plant  it  would  be  possible  to  effect  the  change-over 
without  raising  any  loan  :  he  urged  the  Council  to  make  an 
agreement  without  delay. — Cumiiioiiwealih  Enfiineer. 

An  Order  in  Council  has  been  issued  authorisiiig  the  City 
Electric  Light  Co..  Ltd.,  to  supply  electricity  within  the  extended 
area  of  the  city  of  Brisbane. 

The  Buninyong  (Vic.)  Shire  (Joimcil  has  aske<l  the  Elect rin 
Supply  Co.  of  Victoria  to  erect  a  transuiiasion  line  in  couucctiou 
with  the  Ballarat  m\dertaking^  to  Buninyoug,  souie  10  miles 
distant,  to  supply  the  town  with  electricity.  The  comj)any  has 
informed  the  Council  th.at  it  is  intinded  to  increase  the  capacitj  u$ 
the  works  at  the  close  of  the  war.  but  until  theT\  it  cannot  e^t^ 
tain  the  aiiplication. — Temh-rs.  /-r''l  O; 

Bolton. — Sale    of    Fittinns, — T)ie  Corporation   Elet'- 

tricity  Committee  passed  a  resolution  in  favour  of  the  establish- 
uient  of  a  .separate  staff  for  dealing  with  electricity  fittings,  and  a 
deputation  was  appointed  to  confer  with  the  tias  Committee  .as  to 
carrying  out  the  proposal.  At  the  Town  Council  meeting  it  was 
denied  that  the  Gas  Committee  had  intimated  to  the  Electricity 
Committee  that  it  should  leave  the  gas  offices.  Councillor 
Crowther,  however,  said  that  when  the  Electricity  Committee 
made  a  similar  proposal  two  years  ago.  the  Gas  Committee  insulted 
the  former  by  laying  it  on  the  table.  It  was  absolutely  necessary 
that  the  two  departments  shmdd  be  divided;  there  was  consider- 
able feeling-  between  them,  and  the  further  apart  they  wei-e.  the 
better.  The  minutes  were  ai>proved.  A  letter  was  reail  from  the 
Bolton.  Farnworth.  and  Horwich  Building  Trade  Employers' 
Association  stating  that  the  Electrical  Trade  Section  of'  the 
Association  had  been  iuf<u'med  that  the  Electricity  ('ommittee 
proposed  opening  premises  for  the  display  of  electrical  fitt.ings,, 
and  submitting  that  if  such  a  course  were  ailopted  it  would  have'u 
serious  effect  upon  the  private  trader.  No  action  was  taken  op  th'e 
letter.  ''     ' 

Bootle. — Provisional  Estimates. — At  the  last  meetinfir 

of  the  T.C,  the  Electric  Power  and  Lighting  Committee  recom- 
mended the  approval  of  provisional  estimates  amounting  to 
£71,000  to  be  incurred  after  the  termination  of  the  war  on  the 
execution  of  works  and  the  supply  of  plant  in  connection  with  ihe 
electricity  mulertaking',  and  that  application  be  made  to  the  L.G'.B. 
for  sanction  to  borrow  this  amount.  An  amendment  was  carried, 
however,  that  expert  opinion  and  advice  should  be  obtained  befoi'e 
the  scheme  was  entered  into. 

Bradford. — Mains  Extension. — The  Electricity  Com- 
mittee has  authorised  the  extension  of  mains  across  Harewood 
Street  and  along  Browning  Street,  including  transformer  equipr, 
ment,  at  a  cost  of  £(>00. 

Doncaster. — Strike  Notice. — Nearly  800  Corporation 
employes  at  Doncaster — members  of  the  National  Amalgamated 
Union  of  Labour — tendered  a  week's  notice  on  Thursday,  last 
week,  owing  to  their  demand  for  an  extra  shilling-  a  day.  in  addi- 
tion to  the  8s.  per  week  advance  already  given,  not  being  met.  The 
men  concerned  include  gas  workers,  electricity  and  tramway  menv 
as  well  as  other  departments,  but  not  the  drivers  and  conductors 
of  the  tramcars.  To  grant  the  demand  would  cost  the  towm 
£.j.000  per  year,  and  if  the  grant  were  made  to  all  the  Corporation 
employes  it  would  cost  .£S,iio0.  equal  to  an  eight-jienuy  rate.  As 
the  notices  were  handed  in  despite  the  fact  that  the  matter  had 
been  referred  to  the  Committee  on  Production,  the  Corporation 
decided  to  take  no  action.  "  .  ,  .;.    .,■'.:■ 

Dover. — Bulk  Supply. — At  a  special    meeting  of- the 

Electricity  Committee,  a  communication  from  the  town  clerk  of 
Sutton  Coldfield.  stating  that  he  was  to  give  evidence  before  the 
B.  of  T.  oil  September  3rd.  and|  asking  for  the  views  of .  the  -CtHU^- 
mittee  on  the  subject  of  electricity  supply,  was  considered.  It  was 
decided  that  he  should  be  requested  to  state  that  the  Corporation 
had  under  consideration  the  advisability  of  extending  its  uHderr. 
taking  by  the  erection  of  another  station  outside  the  borough,. with 
a  view  not  only  of  meeting  the  needs  of  the  existing  area  at  thft 
present  time  and  in  the  near  future,  but  of  supplying  ajarger  area  : 
and  to  point  out  the  position  of  the  CoiTK)ration  with  regard  to  the 
capital  already  expended,  and  the  detrimental  financial  result  that 
might  accrue  in  the  event  of  the  Corporation  not  being  able  ta 
adqpt  a  scheme  of  this  nature. 

Eastbourne. — Year's    Workin(;.— The   report  of    ilr. 

Brydges,  the  borough  electrical  engineer,  on  the  last  year's  opera- 
tion of  the  electricity  department,  shows  that  the  output  .sold 
increa^eil  from  1,773.737  units  in  19I.5-1(>  to  1.944, .528  units  in' 
1916-17,  approximately  10  per  cent.  The  total  income  for  the  year 
amounted  to  £31.212  :  working  exjienses  absorbed  .£16.7fiS.  lejiving; 
agross  profit  of  £11.144.  After  meeting  capital  charges  of  £13,tJUl, 
there  j^mains  a  net  profit  of  £843,  as  .against  a  deficit  of  £911  in 
the  previous  year.  This  satisfactory  result  has  been  achieve<l 
despite  the  increase  in  the  price  of  coal  for  four  montlis  of  the  vfeai- 
of  20  .per  cent,  for  an  interior  grade  of  coal,  owing  to  the  great 
econopiy  effected  hy.the.new  Ljimgatrom  turbine. 
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Foleshill.— Electric  Pumping. — The  Bedwortli  Water- 
works Committee  has  under  consideration  a  scheme  for  installing: 
electric  plant  at  the  waterworks  for  pumping  purposes. 

Gillingham. — ^Tar  (Iil. — Tlu'  Electricity  Committee  has 
riecided  to  adapt  the  two  engines  at  the  electricity  works  for  use 
with  tar  oil,  at  a  coat  of  about  iL'oO.  The  cost  of  tar  oil  being 
1 15s.  per  ton  against  the  present  price  of  fuel  oil  of  2 Us.  M.,  the 
.saTlng  to  the  end  of  March  next  would  be  i;7iiO  to  IJSOO,  after 
paying  for  the  cost  of  the  apiwratus  and  installation. 

Ireland. — AVatkk    I'owkus. — Some   of   the    Irish    local 

bodies  are  supporting  the  request  of  the  Dublin  Section  of  the 
Institution  of  Civil  Engineers  to  the  Board  of  Trade  Electrical 
Committee  to  take  steps  to  ascertain  the  places  in  Ireland  where 
water  power  is  obtainalile.  and  the  amount  of  power  at  each  place, 
together  witli  data  giving  the  volume  of  water  at  ilitferent  times 
of  the  year. 

At  the  annual  Conference  in  Linuu-ick  of  the  Irish  Municijial 
Authorities'  Association,  a  letter  was  read  from  Mr.  J.  F.  Crowley, 
suggesting  that  the  Dublin.  Belfast,  and  Cork  Municipalities  should 
nominate  each  a  witness  to  give  evidence  before  the  Board  of 
Trade  Committee  on  the  extension  of  electrical  power.  It  was 
pointed  out  that  the  matter  was  of  more  imiiortance  for  small 
urban  districts  than  for  large  cities. 

Wiring  Powers. — The  Association  of  Irisli  Municipal  Authorities 
passed  a  resolution  asking  that  power  should  be  given  to  municipal 
authorities  having  electrical  undertakings  to  wire  houses  and 
premises,  and  to  spread  the  cost  of  tlie  work  over  a  period. 

Launceston.  —  Price    Increase. — Consumers    of    the 

Launceston  Electric  Supply  Co.,  Ltd.,  recently  met  to  discuss  the 
company's  proposal  to  apply  to  the  B.  of  T.  for  leave  to  charge 
more  than  the  present  maidmum  price  for  electricity.  The  meeting 
was  adjourned  for  representatives  of  the  company  to  attend  and 
explain  matters. 

Leeds. — War  Bonus. — An  award  of  a  further  2s.  per 

week  war  bonus,  on  top  of  the  existing  7s.,  to  members  of  the 
General  Workers'  Union  in  the  electricity  and  gas  departments  of 
the  Corporation,  has  been  extended  by  the  City  Council,  on  the 
recommendation  of  the  General  Purposes  Committee,  to  all  Cor- 
poration oificials  and  workmen  whose  salaries  or  wages  do  not 
exceed  £2.50  per  annum.  It  is  retrospective  to  August  1st.  Alder- 
man Wilson  told  the  City  Council  that  the  Tramway  Men's  Union 
officials  had  agreed  to  his  suggestion  that,  unless  untoward  circum- 
stances should  arise,  the  award  should  be  considei-ed  final. 

London.  —  Conference     on     Electricity     Si'pply. 

—The  Hammersmith  Electricity  Committee  has  received  a 
letter  from  the  L.C.C.  referring  to  the  conference  lield  in 
May,  1915,  between  its  Special  Committee  on  London  Elec- 
tricity Supply  and  representatives  of  the  City  Corporation. 
Metropolitan  B.C.'s.  and  the  London  electric  supply  companies 
upon  the  question  of  the  supply  of  electricity  in  London,  and 
stating  that,  in  the  opinion  of  its  Special  Committee,  the  appoint- 
ment by  the  B.  of  T.  of  the  Electric  Power  Supply  Committee  and 
other  circumstances  had  rendered  it  desirable  that  a  further  con- 
ference should  be  held  at  an  early  date,  and  asking  if  the  Council 
had  any  suggestions  to  make  on  the  subject.  The  Committee 
pointed  out  that  for  some  time  past  the  conference  of  local  autho- 
rities owning  electricity  undertakings  in  Greater  London  had  been- 
in  consultation  with  the  Metropolitan  su])])ly  companies  with  the 
object  of  formulating  a  scheme  for  linking-up,  in  order  to  give 
effect  to  certain  suggestions  of  the  B.  of  T.  The  last-mentioned 
conference  was  representative  of  tlxe  majority,  if  not  all,  of 
the  electricity  undertakings  in  Gi-eater  London,  and  a  Joint 
Committee  of  the  Engineers  had  a  report  in  course  of 
preparation  which  it  was  proposed  to  present  to  the  con- 
ference at  an  early  date.  Meanwhile,  the  (Committee  ha<l  received 
a  letter  from  the  hon.  secretary  of  the  Conference  inviting 
the  CouncU  to  attend  a  further  Conference  on  September  5th,  to 
consider  the  following  resolution  adopted  by  the  Executive  Com- 
mittee of  the  Engineers'  Conference,  it  lieing  felt  that,  although 
the  Engineers'  Conference  wa.>i  called  for  the  purpose  of  reporting 
upon  ways  and  means  of  giving  effect  to  the  suggestiou  contained 
in  the  alxjve-mentioned  letter  from  the  Board  of  Trade,  as  the  Board 
of  Trade  had  extended  the  .scop«-  of  its  pro]X)sals,the  reference  to  the 
Engineei-s'  Conference  should  be  extended  .accordingly,  viz.:  — That 
as  the  Board  of  Trade  Electric  Power  Supply  Committee  now 
sitting  has  been  constituted  without  any  representative  of  the 
electrical  interests — municipalities,  purchaseable  companies,  or  rail- 
ways— in  Greater  London,  it  is  desirable,  in  the  opinion  of  tlie 
Executive  Committee  of  this  Conference,  that  steps  should  be 
taken  to  place  the  financial  and  statutory  position  of  all  these 
electrical  undertakings  before  that  Committee. 

War  Wages. — The  Hammersmith  Establishment  Committee 
recommends  the  B.C.  to  grant  the  latest  award  of  the  Committee 
on  Production  of  .38.  per  week  to  eight  titters  and  Is.  Cd.  jx-r  week 
to  three  youths  in  the  electricity  department,  as  from  August  1st. 

LiXKlNG-up  Scheme. —The  Hammersmith,  Battersea.andFulham 
Councils  have  decided  to  submit  the  matters  in  dispute  between  the 
three  Councils  with  regard  to  the  terms  for  the  proposed  intercon- 
nection scheme,  to  an  arbitrator  to  be  appointed  by  the  B.  of  T., 
whose  decision  is  to  lie  final. 

Maidstone.— The  T.C.  has  applied   to   the    L.(4.B.  for 

leave  to  borrow  £1.800   for  mechanical  coal-handling  plant  at  the 

electricity   works.     The  Ministry    of    Munitions    has    granted   a 

riority  certificate,  and  the  plant  is  estimated  to  save  £350  a  year. 


Oldham. — The  latest  return  of  the  Corporation  Elec- 
tricity Committee  shows  an  increased  output  on  the  corresponding 
period  of  last  year,  a  reduction  in  the  coal  consumption,  the 
amount  per  unit  being  giTSn  as  2';i5  as  against  'A"M<  lb.,  and  a  higher 
efficiency.  78'ii7  per  cent,  as  against  78'01. 

Portsmouth. — Price  Increase.— The  Electric  Lightiut; 

Committee  re<;ommends  increased  charges  of  20  per  cent.- -which 
will  make  a  total  increase  of  45  per  cent. — for  power  and  heating, 
and  a  10  per  cent,  increase — making  :<0  per  cent,  in  all-for  light- 
ing, from  the  end  of  December. 

The  Committo<'  has  secured  the  promise  of  a  P.  I  certificate  to 
enable  the  work  on  the  new  turbine  to  be  cai-ried  out  with  all 
possible  speed. 

Rochdale. — Satisfactory  progress  in  the  electricity  under- 
taking was  rei)orte<l  by  Sir  .lames  E.  .lones  at  the  T.C.  meeting. 
He  pointed  out  that  a  year  ago  only  four  of  the  eight  Lancashire 
boilers  and  two  of  the  six  wiiter-tube  boilers  were  in  running  con- 
dition, and  there  were  many  other  troubles  ;  from  August  to 
December,  lit  16,  they  were  only  able  to  give  consumers  about  half 
the  supply  they  required,  and  some  consumers  had  to  he  stopped 
three  and  four  times  a  week.  He  was  glad  to  say  this  was  past 
history.  There  were  only  six  stoppages  from  April  to  .luly,  and 
only  one  since  then.  During  the  last  seven  weeks  the  works  had 
turned  out  50,000  units  a  week  more  than  a  year  ago,  equal  to  an 
increase  of  15  per  cent.,  and  the  total  increase  since  April  1st  was 
half-a-niillion  units.  They  were  still  waiting  for  certain  iilant,  and 
for  months  they  had  been  working  without  any  spares,  lialile  to 
stoppages,  and  working  up  to  their  utmost  capacity.  It  would  be 
early  next  year  before  the  alterations  and  improvements  showed 
their  full  value  in  economical  working.  Mr.  F.  H.  Rudd  had  prac- 
tically overcome  the  difficulties,  and  the  Committee  unanimously 
recommended  his  appointment  as  chief  electrical  maiuiger  at  a 
salary  of  £100,  rising  to  £500  in  two  years.  The  appointment  was 
approved. 

Sheffield. — New  Plant. — Extensions  of  mains  are  to  be 

carried  out  at  anlestimated  cost  of  £7,100.  Of  the  total,  £5,202 
are  to  be  spent  in  extensions  to  Messrs.  Kayser,  Ellison  &  Co.'s 
works.  A  plot  of  land  adjoining  the  Neepsend  power  station  is  to 
be  purchased  at  £125.  The  Finance  Consultative  Committee  has 
approved  proposals  of  the  Electric  Supply  Committee  with  regard 
to  spending  .£560,000  on  the  Blackburn  Meadows  power  station, 
installing  machinery,  &c. 

Swansea. — The  Electric  Lighting  and  Tramways  Com- 
mittee has  received  a  communication  from  the  Amalgamated 
Society  of  Engineers,  asking  that  the  wages  of  the  engineering 
employes  at  the  generating  station  be  advanced  8s.  jier  week,  in 
accordance  with  the  latest  award.  It  was  decided  to  grant  .Ss.  per 
week  to  two  of  the  men.  and  to  refer  the  cases  of  the  other  three  to 
the  Council  to  decide.  The  new  water-tube  boiler  about  to  be  , 
erected  at  the  generating  station  is  to  be  installed  in  a  temporary 
position  pending  the  Government  permission  to  allow  the  Corpora- 
tion to  proceed  with  the  main  reconstruction  scheme,  which 
involves  a  complete  readjustment  of  the  boiler  house. 

Walsall. — The  engineer  is  to  prepare  a  schedule  of  the 
plant  at  the  Wolverhampton  Street  works  about  to  be  placed  out 
of  commission,  and  to  advertise  for  tenders  for  the  purchase  of 
such  plant.  An  appeal  is  to  be  made  against  the  assessment  of  the 
Wolverhampton  Street  works,  on  the  ground  that  since  the 
Birchills  generating  station  commenced  to  operate,  the  former 
station  has  been  over-assessed. 

\Vest  Hartlepool. — Price  Increase. — At  a  meeting  of 

the  T.C.  on  the  Ith  inst.,  a  recommendiition  of  the  Electricity  Com- 
mittee that  the  increiise  recently  made  in  the  charges  for  energy 
to  ordinary  consumers  should  be  15  per  cent.,  instead  of  10  percent., 
was  agreed  to. 

Wolverhampton. — Loans  Sanctioned.— The  L.G.B.  has 

sanctioned  the  b.>rrou-ing  of  £2,064,  £56.452,  £i),21S,  £8,387,  and 
£2,000  for  tile  purposes  of  the  electricity  undertaking  ;  the  Board 
has  also  sanctioned  loans  for  £178  land  £476  in  connection  with 
the  same  department. 

Year's  Working.--  The  report  of  the  years  working  of  the  elec- 
tricity department  to  March  31st  last  shows  gross  revenue  £  74, 732,  an 
increase  of  £8,77S  on  llie  previous  year  ;  of  this  amount,  power 
.supply  shows  an  increiuse  of  £10,315,  while  the  sujiply  for  lighting 
shows  a  decrease  of  approximately  £700.  After  deducting  working 
expenses,  there  remains  a  gross  profit  of  £27.7H6  ;  interest,  sinking 
fund,  and  income-tax  cliarges  absorb  £2o,66!l,  leaving  a  net  profit 
of  £2.127.  which  Una  been  carried  to  reserve,  which  stood  at 
£14.'.I44  at  the  end  of  the  financial  year.  The  units  sold  amount  to 
17,161.275,  08  compared  with  15,280.697  the  previous  year,  an 
increase  of  1,880.578  units,  or  10  per  cent,  during  the  year  ;  the 
equivalent  of  15,479  32- watt  lamps  were  connected  to  tlie  mains, 
including  572  H.P.  additional  motors. 


TRAMWAY  AND  RAILWAY  NOTES. 


Aberdeen. — Year's  Workino. — The  reixirt  of  the  year's 

working  of  tlie  Corporation  tramways  to  May  3l9l  last  shows  that 
the  total  revenue  was  £100,073,  an  increase  of   £5,745  on  the  pre-         _ 
vious  year.     Working  expenses  nmounte<l  to  £64,026,  an  increase       i 
of  £5.828,  ami  after  payment  of  £27.283  for  interest  and  sinking 
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luud  and  other  charjjcs.  there  wsu  a  net  profit  of  £8,7tj3,  aa  atfainsl 
ijy,697  iu  1916  and  £11,000  in  1915.  Of  this  £2,921  has  been 
allocated  to  the  relief  of  rates  and  £6,842  carried  to  the  reserve 
account.  During  the  year  £ii2S  was  espendeil  out  of  capital, 
making-  a  total  capital  expenditure  of  i:3G".l,31t2.  The  depreciation 
and  renewal  funds  stand  at  £177.61)6,  the  sinking  fund  at  £63.241. 
and  the  reserve  account  al  £49.11.1.  makinjr  a  total  of  £290,0L'0, 
.Mileajre  run  2.03;f.793,  an  increase  of  65,1 7S  miles  ;  electricity  used 
2,543,87,")  units,  an  increase  of  62.491  units,  at  an  average  cost  of 
■839d.,  as  against  '841d.  iu  the  previous  year.  During  the  year 
28,623,659  passengers  were  cai-ried,  as  compared  with  26,593,730  in 
the  previous  year. 

Australia.  —  According  to   the  Sifdneij   Evening  Xews' 

included  in  the  cargo  of  the  s.s.  .ifo/ujoliu,  which  was  sunk,  was  a 
large  quantity  of  material  intended  for  use  in  connection  with  the 
Victorian  railway  electrification  scheme.  Tlie  Victorian  (lnvi'iiinu'iit 
has  restricted  its  programme  for  the  electrification  of  the  lailways,' 
but  intends  to  proceed  with  certain  work  on  suburban  linos,  which 
A  ill  be  further  delaye<1  by  the  loss  of  necessary  material. 

Blackburn. — The   lianoiusliirc   ami    flu'shirc    Tramways 

ifanagei's'  Association  has  been  invittnl  In  the  Electricity  and 
Ti'aniways  ('(unmittee  of  the  Blacklmru  Corporation  to  liold  it.-; 
next  meeting  in  XovemVier  at  Bhickburn,  and  Councillor  Higham 
(.vice-chairman)  and  Mr,  Cowell  (.tramway  manager)  have  been 
authorisetl  to  make  the  necessary  arrangements. 

Bradford. — The  tramway  service  is  suffering  consideralilc 

dislocation,  owing  to  the  large  numl>er  of  cars  which  have  to  lie 
up  in  the  sheds  awaiting  repairs,  on  account  of  the  shortage  of  both 
labour  and  materials.  It  is  understood  that  one  car  has  Iieen 
practically  taken  to  pieces  to  proviilc  parts  for  the  repair  of  other 
cars. 

Brentford.— Katixg  Appeal.— The  AssessmentCommittee 

of  Brentfortl  Union  has  had  under  consideration  an  appeal  from  the 
London  United  Tramways  Co.  for  a  reiUiction  of  their  assess- 
ment which  was  fixed  some  years  ago,  and  confirmed  by  the 
Divisional  Clourt  and  the  Court  of  Appeal,  at  the  following  figures  : — 
Gross,  £40,537  ;  rateable,  £10,302,  The  grounds  of  the  company's 
appeal  were  depreciation  and  falling-oflt  in  the  patronage  of  the 
lines.  The  Guardians"  assessor  (.Mr.  R.  C.  Lowe)  reported  that  the 
company  asked  for  a  great  rediiction — practically  to  nil.  The 
Guardians  were  unable  to  agree  to  the  new  figure.  The  otficial 
statement  prepared  for  the  Receiver  for  the  debenture-holders 
showed  that  the  company  had  been  unable  to  set  aside  much  for 
i-epairs  of  rolling  stock.  The  consideration  of  the  matter  was  not 
concluded. 

Glasgow.  —  Tkafkic  Returns. — For  the  first  three 
months  of  the  current  financial  year  of  the  Glasgow  Corporation 
tramways,  commencing  on  June  1st.  the  receipts  were  £348.860.  as 
compared  with  £308,221  for  the  corresponding  period  of  last  year. 
The  number  of  passengers  carried  was  104,380,398,  as  against 
94,543,964  last  year, 

Manchester. — Traffic  Congestion  Report. — The  City 

Council,  without  committing  itself  to  the  details  of  the  schemes, 
has  approved  the  general  principle  of  the  report  of  the  Traffic  Con- 
gestion Committee,  Aid.  Wilson,  who  said  that  nothing  could  be 
done  at  present,  because  of  the  Government  ban  on  expenditure, 
thought  the  provision  of  the  tramway  terminals  would  be  the  first 
step  which  the  Council  would  be  asked  to  sanction,  as  it  would 
relieve  the  traffic  in  the  centre  of  the  city  by  50  per  cent.  Over 
13  million  more  people  were  carried  by  the  Manchester  tramways 
last  year  than  in  the  previous  year. 

Sheffield. — Estimates   of   proposed   schemes   are   to    be 

considered  for  the  lowering  of  the  road  imder  the  Midland  Railway 
Co.'s  bridge  at  Brightside,  so  as  to  enable  double-decked  instead  of 
single-decked  cars  to  be  run  along  this  route.  Xegotiations  have 
been  opened  with  the  Urban  Electric  Supply  Co.,  Ltd..  Glossop,  for 
the  sale  to  the  company  of  single-decked  cars. 

U.S.A. — Electrical  Vehicle  PR0C4RESS. — It  i.s  estimated 

that  there  are  now  over  250  industrial  electric  motor  vehicles  in  use 
in  Washington.  U.S.A..  a  city  which  has  always  been  regarde<l  as  an 
ideal  district  for  electrics  owing  to  its  level  and  gooil  roads. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Canada. — The  new  Canadian  National  Press  Service  will 
operate  12.000  miles  of  leased  wire,  connect  Sydney.  Cape  Breton, 
with  Victoria,  British  Columbia,  and  employ  90  telegraphists.  By 
the  new  organisation  Canadian  newspapers  in  the  Atlantic  and 
Western  Provinces  are  relieved  of  dependence  upon  American  news 
agencies.  The  enterprise  is  made  possible  by  the  active  sympathy 
of  Sir  Robert  Boirien  and  a  Federal  grant  of  S50,000  (£10,0ti0).— 
The  Times. 

German  News  Service. — According  to  the  Svmiska  Expoii, 

the  dependence  of  German  mercantile  interests  on  Lloyd's  for 
marine  information  in  peace  time,  and  the  absolute  cessation  of 
this  supply  since  the  outbreak  of  the  war,  have  led  to  the  forma- 
tion of  an  organisation  intended  to  provide  the  necessaiy  informa- 


tion independently  of  British  sources.  For  this  purpose,  and  to 
free  Germany  from  the  network  of  British  submarine  cable  systems, 
wireless  telegrajihy  will  be  employed  on  a  large  scale. 

Telephoning  from  a  Moving  Train.— !^ncce?sful  experi- 
ments with  a  teiephom'  apparatus  installed  on  .i  railroad  car  were 
carriefl  out  recently  on  the  Canadian  (!overnment  Railways,  writes 
the  United  States"  Consul  at  Moncton,  X.B..  Canada.  Reports  of 
the  tests  state  that  the  communication  established  was  in  every 
way  satisfactory,  although  the  train  was  in  motion.  There  was  no 
difficulty  iu  hearing  distinctly  every  word  of  the  messages 
exchanged.  The  esijeriment  was  tried  on  a  double-track  line 
where  the  rails  were  properly  bonded  for  the  block  signal  system, 
but  it  is  claimed  that  equally  good  results  can  be  obtained  on  any 
track  where  the  rails  are  similarly  bonded,  without  regard  to  the 
'  luesence  or  absence  of  a  l>lock  signal  installation.  —  7'.  uiid  T.  Aijt. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Australia. — Melbourne. — October  loth.  Uepartmeiit 
of  the  Xavy.  Pumping  plant  and  equipment  for  the  Commonwealth 
Naval  Dockyard,  Cockatoo  Island,  Sydney,  Specifications  from 
the  Director  of  Navy  Contracts,  Melbourne, 

Dublin. — September  1 3th.  Electricity  Supply  Committee. 
Supply  and  installation  of  one  Green's  eoonomiser.     See  ''Official 

Notices"  to-day, 

Kirkcaldy. — October  2nd.  Corporation.  Converting  plant 
and  switchgear.     See  ''  Official  Notices  "  to-day. 

London. — H.M.  Commissioners  of  Works. — September 

18th.     Twelve  months' supply  of  incandescent  electric  lamps.    .See 
"  Otficial  Notices"  to-day. 

Manchester. — September   ITtU.     H.  of  0.     Installation 

of  a  telephone  system  at  the  offices.  All  Saints.     Particulai-s  from 
Mr.  .1.  Macdonald.  Clerk. 

Warrington. — September  19th.  Supply,  etc..  of  electrical 
goods  at  the  Workhouse.  Warrington,  or  Cottage  Homes,  Padgate, 
Mr.  A.  Bottomley.  Clerk  to  the  Guardians,  Bewsey  Chambers. 
Warrington, 


CLOSED. 

Bradford.  —  Electricity    Committee.      One     SOO-k.v.a. 
tmnsformer  ;  Brush  Electrical  Engineering  Co.,  Ltd, 

Kettering.  —  TJ.D.C.     Tenders   received    for   -OG    feeder 

cable,  feeder  pillar.  &c.  ; — 

Siemens  Bros.  &  Co.,  Ltd ♦(accepted)  £1,737 

Johnson  i  Phillips.  Ltd l.'iW 

Henley's  Telegraph  Works  Co.,  Ltd 1,788 

B.I.  i'Helsby  Cables,  Ltd 1,790 

Callender's  Cable  &  Construction  Co,,  Ltd 1,827 

W.  T.  Glover  &  Co.,  Ltd 1,839 

Macintosh  Cable  Co.,  Ltd (Incomplete)  1,753 

Pirelli-General  Cable  Co.,  Ltd.          . .           (Incomplete)  1,103 

London. — Hammersmith. — Electricity  Committee  : — 

W,  H.  Bowater  &  Co..  Ltd.— 150  tons  per  week  for  12  mouths  of  Holly  Bank 
Welsh  slack  coal,  at  21s,  3d,  per  ton  at  Shepherd's  Bush  Station,  or 
23s.  6d.  per  ton  alongside  the  works  in  barges. 

Repairs  to  coal  conveyor  : — 
F.  Bird  &  Co.  •    lacceptt-dl    jE59 

Cadogan  Iron  \Vork.s  . .      63 

C.  Jenkins  &  Co. 

Repairs  to  boiler  insulating  valves  :— 

Dewrance  A  Co £101        A.  TurnbuU  &  Co.  . . 

J.  Hopklnson  &  Co.,  Ltd.  Qlenlield  &  Kennedy 

(recommended)    1-47 

Baths  and  Wash-houses  Committee.     Stand-by  motor  for  use  in 

the  event  of  a  breakdown  :   - 


Lucy  &  Co 479 

Wicks  4  Dale  sa 

i'89 


I'lOU 

198 


Man^at  i  Place       £71 

Marrvat  &  McNaught  .  .     73 

Langdon  Davies  Elec.  Motor 

Co (accepted)    71 

Ruberv,  Owen  &  Co. 


Marshall  *  Pluratree  . .  £84 

Victoria  Electric  Co.  . .    80 

T.  Barton  A:  Co 84 

Drake  4  Gorham 98 

£125 


Sheffield. — T.C.     Electricity  Department  :— 

Staveley  Coal  and  Iron  Co.,  Ltd.— 2,000  four-inch  c.i.  cable  pipes. 

British  Electric  Plant  Co.,  Ltd.— Two  6-stage  centrifugal  boiler  feed  pumps. 

Sunderland..  —  T.C.       Fairgrieve   <fe    Co.  —  Rewindins: 
armature  of  250  KW.  motor  generator  at  Dunning  Street  Works. 

Wolverhampton. — Corporation  Electricity  Committee  : — 

.\lley  &  McLellan.— Valve,s  for  pumping  plant,  £226. 

Rees  Roturbo  Manufacturing-Co.,  Ltd.— Two  motor-driven  pnmps,  £.384. 

Electric  Construction  Co.,  Ltd.— Motors  for  new  plant,  £1,272. 

Pilra  Cooling  Towers,  Ltd. — Cooling  towers,  £5,444. 

John  Spencer,  Ltd,— Steam  teed  water  pipes.  £280, 
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FORTHCOMING     EVENTS. 


Institute  of  Metals.— Wednesday,  September  19th.    At  4  p.m.    At  Burlington 
House,  Piccadilly.    Annual  autumn  meeting. 

Iron  and  Steel  Institute.— Thursday  and  Friday,  September  20th  and  21st. 

At  10.30  a.m.     At  the  Institution  of  Civil  Engineers,  Westminster,  S.W. 

.Annual  meeting. 
Municipal  Tramways  Association  (Inc.).— Thursday  and  Friday,  September 

2l)th  and  21st.     At   11  a.m.     At  the  Savoy  Hydro,   Blackpool.     Annual 

general  meeting. 


NOTES. 


The  Evening  Press  and  Industrial  Unrest— We  have 

heard  a  prreat  ileal  during-  the  past  six  mouths  concernin}!'  industrial 
unre.st.  The  Goveruuieut,  after  investig-atiuj;-  the  causes  hy  means 
of  District  Coiumittees.  decided  to  adopt  certain  measures  designed 
to  remove  them.  We  think  it  is  a  ffreat  pity,  therefore,  that 
irres))onsible  eveiiiuL:-  newspapers,  which  probably  would  have  far 
smaller  circulations  but  for  their  efforts  to  V)e  sensational,  are 
allowed  to  publish  disturbing'  -announcements  respectinj;'  new  and 
drastic  National  Service  schemes  which  will  "  rope  in "  every 
man  not  already  with  the  Forces.  Premature  and  unofficial 
.statements  of  this  kind,  which  are  officially  contradicted  in  the  next 
niorning's  papers,  should  be  deprecated  most  stronjily.  The  Censor 
is  very  particular  aliout  some  thinirs— Why  does  he  allow  this  .' 

National  Insurance  (Unemployment)  Acts,  191 1 -1916. 

—The  following  is  a  further  decision  of  the  Umpire.  Contribu- 
tions are  payable  in  respect  of  : — 

2,387  X.  Workmen  enffaged  in  attendinif  automatic  machines 
for  weldintr  wire  together  to  form  the  reinforcement  for  concrete. 

Educational. — Univeesitv    ok    London,    fToldsmitlis' 

Collejie,  New  Cross.  S.E. — Eng-ineeriniir  Department.  The  nevi'session 
commences  Monday.  September  24th.  Full  jiartii^ulars  are  given  in 
our  advertisement  pages  to-day. 

Batterse.a  Polytechnic. — This  new  session  opens  on  Sep- 
tember iMh.  Special  classes  are  provided  for  the  training'  of  men 
and  women  munition  workers,  courses  for  women  in  engineering 
tracing,  and  free  com-ses  for  disabled  soldiers  and  .sailors  in 
engineering,  electrical  testing  and  switchboard  work,  &o. 

Copper  for  Cables. — With    regard    to    tlie    regulations 

issued  by  the  Ministry  of  Munitions  Priority  Department,  dated 
.Tune  2nd.  lid  7,  governing  the  manufactirre  and  supply  of  insulated 
copper  wire  and  cables,  the  arrangement  made  by  which  for  a 
I)eriod  of  three  months  a  monthly  ration  of  copper  for  insulated 
wire  or  cable  for  repairs  and  maintenance  for  definite  classes  of 
work  was  placed  in  the  hands  of  the  Cable  Makers'  Association  for 
distribution,  came  to  an  end  on  August  81st.  Since  this  arrange- 
ment was  made,  the  Copper  Department  has  allowed  copper  to  be 
supplied  for  repairs  and  maintenance  to  industrial  machinery  under 
the  customer's  own  "  B  "  certificates. 

The  Cable  Makers'  Association  therefore  suggested  to  the 
Priority  Department  that  it  would  simplify  matters  to  discontinue 
the  rationing  arrangement,  and  we  are  informed^by  Mr.  Llewelyn 
B.  Atkinson,  secretary  to  the  Association,  that  this  procedure  has 
been  adopted. 

Lead:  Ministry  of  Munitions  Order.— Last  week,  says 

the  Time.i,  the  Minister  of  Munitions  gave  notice  of  his  intention 
to  take  possession  as  from  September  Ist  until  further  notice  of  all 
pig  lead,  whether  virgin  or  remelted,  old  and  scrap  lead,  and  lead 
residues,  situated  in  the  Tnited  Kingdom,  excejiting  .all  such  lead 
as  may  be  in  the  possession  of  or  due  under  an  existing  lawful  con- 
tract in  writing  for  future  delivery  to  a  manufacturer  tor  use  in 
such  manufacturer's  own  works,  and  all  such  lead  a.i  may  be 
specially  excepted  under  the  written  authority  of  the  Minister  of 
Munitions.  The  lead  of  which  pos.sessioii  is  taken  until  further 
notice  will  be  i)aid  for  liy  the  Minister  of  Munitions  on  delivery. 
A  full  coi)y  of  the  Order  will  be  found  in  the  l.ondou  (liizette  for 
September  7th. 

Factory  Operations    Delayed  by  Workers. — At  Smeth- 

wick.  on  September  iJth,  several  men,  by  occupation  ash-wheelers 
and  Vjunker  men.  were  summoned  at  the  instance  of  the  Shropshire. 
Worcestershire,  and  Staffordshire  Electric  Power  Co.  for  neglect  of 
work.  According  to  the  IS'ivmUnjhuin  Past.  Mr.  Chapman,  for  the 
prosecutors,  explained  that  the  men  absented  themselves  from  work 
on  various  days  in  August,  and  the  resultant  loss  was  no  less  than 
£.S00.  On  one  qcca.sion  the  conduct  of  the  defendants  resulted  in  six 
or  eight  large  works  being  comjjelled  to  stop,  and  l.OOO  hands  were 
unable  to  work.  Defendants  contended  that  on  occasions  seven 
men  had  to  do  the  work  of  nine,  and  they  were  not  physically 
capable  of  doing  it.  The  magistrates  ortlered  each  defendant  to 
pay  £.">  damages  and  12s.  costs,  remarking  that  discipline  must  be 
maintained.  It  wa.s  stated  that  if  the  men  returned  to  work  and 
worked  regularly  the  company  wotdd  sympathetically  dial  with 
the  question  of  damages. 

Belfast  Electrical  Strike  Ended.— At  a  recent  sitting  of 

the  (jeneral  .Munitions  Tribunal  lor  Belfast  and  North-East 
Ireland,  the  Belfast  CoqMjratiou  summoned  .12  employed  in  the 
electricity  department  for  alleged  contravention  of  the  iMunitions 
of  War  Act.  1915.  by  taking  jiart   in  a  strike  in  connection  with 


a  difference  as  to  terms  or  conditions  of  employment,  without 
such  differences  having  been  reported  to  the  Board  of  Trade  and 
21  days  liaving  elajised  from  the  date  of  siioh  report,  and  said 
differences  not  having  been  during  that  time  referred  to  the  Board 
of  Trade  for  settlement.  -    -     . 

Mr.  \.  J.  Lewis,  who  appeared  I'or  the  .Corporation,  exx»laincd 
that,  in  the  opinion  of  the  Corporation,  the  case  was,  perhaps,  the 
most  serious  that  had  come  before  the  Tribunal  since  it  was  called 
into  existence.  The  30  defendants  were  employed  in  the  electricity 
or  the  electric  power  department  of  the  Corporation.  That  was  a 
separate  and  distinct  department  of  municipal  enterjjrise,  with 
management  of  its  own.  and  with  internal  arrang'ements  of  its 
own.-  It  was  not  pretended  by  the  men  that  they  had  any  grievance 
or  any  cause  of  complaiiit  against  the  Cor])oration.  Their  ivages 
were  gfiod,  their  hours  of  iabcuxr  reasonable,  and  their  iieriods  o£ 
rest  abundant.  They  formed  the  idea,  liowcver— a  wholly  eiToneons 
idea  that  other  employes  in  the  Corporation,  employed  in  ai) 
entirely  different  department  —namely,  the  tramway  department-- 
had  a  grievance  ;  and  although  they  had  no  cause  of  complaint 
themselves  they  had.  in  sympathy  with  the  grievance  of  other  men; 
thrown  down  their  tools  at  a  moment's  notice  and  gojie  out,  on 
strike.  A  constant  supply  of  electricity  was  necessary  not  Inerelx 
for  the  lighting  of  the  immense  industrial  works  in  the  city,  but 
many  of  them  were  driven  hy  that  power,  and.  of  course,  if  it  was. 
withdrawn,  the  consequences  might  amoinit  to  almost  a  cata.s- 
troplie.  He  did  not  need  to  point  out  how  much  greater  the  catas-. 
trophe  would  have  lieen  in  France  and  Flanders  if  the  supply  of 
niuuitious  were  diminished  in  the  slig-htest  deg'ree.  The  only 
notice  the  men  gave  was  in  a  telegram  that  was  addressed  to  the 
Town  Clerk,  City  Hall,  and  sent  at  11.30  p.m.  on  August  23rtl. 
which  stated  : — "  All  members  of  Electrical  Trades  Union  are  on 
strike  as  and  from  t).30  a.m.,  August  24th,  owing  to  tramway^ 
manager's  action  in  reducing  wages. '  That  was  clearly  in  contra- 
vention of  the  Act,  which  provided  that  they  must  report  their 
differences  to  the  Board  of  Trade  and  allow  21  days  to  elSpSe-'f^m 
the  d.ate  of  such  report.  ,  ,,,,.,.,.    '  ,,'      , 

Mr.  T.  W.  Bloxam,  manager  of  tlie  electtioity  deparijuiejii;' j^Ve 
fornuil  evidence.  ''"        '        "    '         .  '    V*-".'.  ■"■''',■■ 

After  an  adjournment  and  consultation,  Mr.  'I^e^Vis  anivonilCe'(I 
that  the  Tribunal  wtudd  not  be  further  troubled  with  the  casfe;  its' 
the  defendants  had  agreed  to  go  back  to  work  unconditionally. 

The  order  of  the  Court  was  that  the  meu  should  go  b.ick  to  their 
work  that  morning,  and  continue  at  their  work  until  such  time  as 
their  cases  were  finally  disposed  of  by  the  Tribunal.  The  personal 
undertaking  of  the  men  to  this  effect  was  accejited. 

Electric  Signals  for  Constables.— In  the  crypt  at  Leeds" 

Town  Hall  on  Thursday,  last  week,  a  demonstration  took  place,  before 
the  superintendents,  inspectors,  and  sergeants  of  the  Leeds  Special 
Constabulary,  of  an  electrical  signalling  apparatus  for  constables 
on  point  duty  at  night.  The  inventor  is  Mr.  Whiteside,  electriciaii 
at  the  Gr?,nd  Theatre,  who  is  himself  a  special  constable.  It  is  a 
light  dry  battery,  strapped  to  the  lower  part  of  the  back  by  a  belt, 
with  cross-over  straps  in  front.  From  the  battery  three  flexil)le  . 
wires  rim.  one  to  a  red  electric  bulb  in  the  centre  of  the  shouUlers  ^ 
at  the  back,  to  safeguard  the  constable  at  the  rear,  and  the  two 
others  to  the  hands,  one  of  which  cjirries  a  red  light  and  the  other 
a  white  one,  so  that  the  constable  inay  hold  up  traffic  with  the  red 
and  wave  ta-affic  forward  with  the  white.  The  wires  to  the  hands 
are  attached  to  two  metal  rings  on  the  thumb  and  forefinger, 
which,  when  brought  into  contact,  light  a  metal  filament  bulb  in 
the  centre  of  the  hand.  Six  of  these  outfits  are  to  be  supplied  foi' 
special  constables  on  point  duty  during  the  first  of  the  dark 
evenings  now  approaching,  and,  if  the  trial  is  successful,  -the. 
system  is  to  be  applied  to  the  regular  police.  '  "     -'^ 

Volunteer    Notes. — County    of    London  Volunt^kr 

Enoxneeks  CField  Companies). — Headquarters,  Balderton  Street,. 
Oxford  Street,  W.  1. 
Orders  for  the  \veek,  by  Lieut.-Colonel  O.  B.  Clay,  V.D,,  commanding : — 
O^cer  for  the  nVcA:.— Second  Lieut.  E.  A.Ullnian.  .  , 

Mondavi,  Srpttmhfr  17^/t.— Technical  instruction  (searchlight)  for  No.  3  Com- 
pany, Right  Half  Company,  at  Regency  Street.  Drill,  No.  3  Companofj  JLett 
Half  Company.    Signalling  Class,  HM.    Recruits'  Drill,  8.80.  .-.  .'i,  vl 

J'u^jt(fn//,  Sf/W.'»)'if*r  isrh,— Physical  drill  and  bayonet  fighting,  j     ,.-,.^''J 

Wedntitday,  St-ptnnher  littft.— Drill  and  elementary  bridge  construction .'T5i' 
No.  1  Company,  Left  Half  Company.  ■*; 

Thumian, Sf;>(i«i'><T 20()i,— Drill  and  elementary  bridge  construction  (or  Ka.i. 
Company,  Left  Halt  Company.  Signalling  Class,  C.:)0.    Ambulance  Class,  6.30. 
Friday,  Sfvlrmber  ^lut.— Technical  instruction  (searchlight)  for  No.  3  Com- 
pany, Left  Half  Company,  at  Regency  Street.    Drill,  No.  3  Company,  Right 
Half  Company.    Recruits'  Drill,  6.80. 

Sunday,  AVpfemftfr '23rrf.— Commandant's  Parade  for  technical  instruction  at 
Ksher.  Parade  at  Waterloo  Station,  8.45  a.m.,  opposite  No.  10  Platform. 
Uniform,  haversacks,  and  water-bottles  to  be  worn.  Mid-day  rations  to  1>'' 
carried.    Compulsory  for  "  A  "  and  "  B  "  men. 


(By  orders  MacLeod  Yearalrt,  Capt.  and  Adfutant.  ■ 

Tramway    Allotment   Holders.— A  successful    show  of 

allotment  produce  was  made  by  the  employes  of  the  Bradford  city 
tramways.  There  were  two  sections,  one  for  tlie  produce  of 
experienced  gardeners  and  the  other  for  war-time  allotment  holder- 
only.  There  were  132  entries  in  the  one  and  Kil  in  the  othei 
Much  gooil  produce  was  displayed.  The  lady  sui>ervisnrs  of  the 
tramways  provided  n  s[)ecial  prise  in  the  ehap*;  of  a  ro.s«?  l)owl,  and 
other  prize  givers  were  Sir  .lames  Hill.  Bart.,  M.P.,  and  Mr.  <,'.  .1. 
Si>encer.  the  tramway  manager.  The  show  was  oixjnetl,  by  Mr. 
Enoch  Priestley, chairman  of  the  Tramways  Committee,  and  all  the 
produce  wob  subsequentlygent  to  thh  loco!  •war  hospital 

Exports  to  Chfna. — The  London  (tdzelli:  for  Se])ii'iiilKr 
nth  cimtnins  names  of  fuitht-r  liodies  and  persons  to  whom 
exports  to  China  may  be  oonsigned. 
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Lightning  Storm.— On  Wednesday  evening  last  week  an 
electric  storm  of  exceptional  violence  was  experienced  in  London 
and  the  surroundingr  districts.  The  li^'htning-  played  in  vivid 
flashes  for  t'ouj'  hours,  and  wa^i  accompanied  by  heavy  peals  of 
thunder  and  torrential  showers  of  rain.  Floods  resulted  in  the 
S.W.  ai-eii,  and  caused  much  daniaj<e  to  houses  and  pardens. 
Several  huildinirs  were  struck  by  lij^htnin;;'. 

Appointments    Vacant.— Station    i-iigineer    (f.Os.)    and 

enp-ine  driviT  (Ills.),  for  the  oil-driven  power  station  in  the  Northern 
Command  ;  a.*sistant  (temporary')  to  take  charge  of  the  medical 
cleotriciil  department,  includin^r  installation  work,  of  the  Royal 
Baths,  Harro^iite  ;  chief  assistant  en;;ineer  (  +!2iiO)  for  the  ('h<'ster- 
field  Corporation  Electricity  Department  :  assistant  lecturer  and 
demonstrator  in  electrical  ensiineerinfr  (C200)  for  the  ISattersca 
Polytechnic.     See  our  a<lvertisinjr  pajfes  to-day. 

Our    Commercial     Intelligence. — Tlio   Coimuil  of   tlic 

.\ssoci  tiim  of  t'hamU'rs  of  ('omnicrce  of  the  Tnitcd  Kingdom 
rej;ard  the  proposals  jnit  forward  by  the  Board  of  Trade  and  the 
Foreiu'H  Oftice  on  commercial  intellisrence  as  a  "  compromise," 
which,  while  open  to  objection,  is  a  step  in  the  ri^'ht  direction. 
They  hold  that  it  affords  a  foundation  upon  which  other  refonns 
niay  be  biLsed.  and  that  it  iloes  not  iireclude  development  in  the 
ilirection  of  a  Ministry  of  Commerce. 

Chambers   of   Commerce  and  Banking. — Accordint;  to 

the  'J'hiit'x.  the  Council  of  the  Association  of  Chambers  of  Commerce 
has  p;issed  a  resolution  uryinsr  that  ,is  the  revision  of  the  charter 
of  the  Bank  of  En-rlaud  is  likely  to  come  before  Parliament  in 
the  near  future,  the  ojierations  and  functions  of  the  Bank  of 
Ensjland  should  be  referred  for  investifj'ation  by  a  Government 
Committee  appointed  for  the  purpose  of  inquiring::  into  the  position 
of  the  Bank — («")  As  the  national  bank  of  the  Empire  ;  (A)  as  a 
possible  closer  co-operator  with  the  liankintr  institutions  of  the 
country  in  promotins'  trade  and  commerce  at  home  and  overseas.     . 

Coal  Prices. — An  Order  has  been  prepared  by  the  Con- 
troller of  Coal  Mines  for  the  purpose  of  resrulatinfr  the  charges 
made  by  coal  factors  and  merchants.  The  prices  chargeable  by 
the  owner  of  the  coal  at  the  pit's  mouth  are  already  controlled  by 
the  Price  of  Coal  (Limitation")  Act,  and  factors'  and  merchants' 
chai'iies  have  for  the  past  two  years  been  the  subject  of  voluntary 
arrangement  between  the  merchants  .and  the  Board  of  Trade  or 
local  authorities,  which  have,  on  the  whole,  been  successful  in 
maintaining'  prices  at  a  reasonable  level.  Li  certain  cases, 
however,  the  number  of  which  is  not  large,  relatively  speaking, 
complaints  have  been  made  from  which  it  is  clear  that  excessive 
charges  have  been  made,  and  the  Controller  of  Coal  Mines  has 
taken  the  opportunity  afforded  by  the  introduction  of  the  Coal 
Transport  Reorganisation  Scheme  on  Monday  last  to  cancel  all 
contracts  for  coal  for  inland  consumption  on  that  date,  so  that 
there  shall  be  a  general  review  of  colliery  companies'  and  whole- 
sale merchants'  prices. 

For  the  purpose  of  this  review  of  prices,  the  Controller  has 
addressed  to  the  collieries  a  series  of  instructions  dealing  with 
certain  points  which  have  from  time  to  time  been  the  subject  of 
disputes  between  sellers  and  purchasers,  and  the  Wholesale  Coal 
Prices  Order  issued  on  September  .ith  specified  the  maximum 
charges  which  factors  and  wholesale  merchants  shall  in  future  be 
entitled  to  make. 

Particular  attention  is  called  to  the  fact  that  in  order  to  avoid 
interruption  of  supplies  as  a  result  of  the  general  cancellation  of 
contracts,  it  is  laid  down  in  the  Order  that  deliveries  shall  in 
all, Cases  continue  precisely  as  if  the  contract  were  in  existence. 
It  is  also  provided  that  in  no  case  shall  there  b6  any  increase  in 
price  without  the  consent  of  the  Controller. 

The  Order  referred  to  above  contains  the  following-  provisions  : — 

1.  The  price  at  which   a   factor  or  merchant  may  sell  coal   in 
railway  wagon  or  barge  load,  or  cargo,  to  a  consumer  or  to  a  retail 
coal  merchant  for   resale   by   him  to  consumers   shall,  except  as 
hereunder  provided,  not  exceed   the  pit  price  chargeable  by  the 
owner  of  the  mine  at  which  the  coal  was   produced,  or  in  the  case 
of  washed  fuel,  the  price  chargeable  for  the   fuel  at  the  washery 
by  the  owner  of  the   fuel   by  whom,  or  on   whose  behalf  it  was 
washed,  in  addition  to  the  actual  cost  of  transport  (in  which  cost 
no  charge  shall  be  made  by  the  seller  of  the  coal  in  respect  of  the 
office   expenses,   salaries,   or  other  overhead   charges  or   loss   in 
han(tling)  by  more  than  the  following  amounts  ; — 
Coal  purcha.sed  by  railway  comjianics  in  (ireat 
•  ■    Britain  (not  for  consumption  on  locomotives)     6d.  per  ton 
"■    Tjoal  consumed  in  national  fact<jries     ...     _.   ...     GOt. 
Coal    consumed   in    gas    and  "erectrfc"  supply 

undertakings  in  Great  Britain  i(d.       ,, 

All  coal  sold  for  consumjjtion  in  Ireland,  Is.  3d.  per  ton.  Where  coal 
sold  direct  to  a  consumer  not  having  rail  or  wharf  accommodation, 
who  makes  his  own  cartage  arrangements,  is  delivered  in  railway 
wagon  by  the  factor  or  merchant  iiT  quantities  less  than  30  tons, 
the  amount  chargeable  in  addition  to  the  price  at  pit  or  washery. 
aiul  the  transport  charges  a.s  above  defined,  shall  be  2s.  per  ton, 
unless  the  consvuner  has  ordered  not  less  than  .iijn  tons  of  the  coal 
in  question  for  delivery  over  the  following  12  months. 

Whei;^  coal  is  dealt  with  by  more  than  one  factor  or  merchant 
before  reaching  the  consumer  or  retail  merchant,  the  above 
amounts  shall  be  divisible  between  the  different  factors  and  mer- 
chants :  and  each  seller  shall  at  the  time  of  the  sale  inform  the 
purchaser  how  much  of  the  above  amounts  is  included  in  the  price, 
in  order  that  the  maximum  price  may  not  be  exceeded. 

In  the  case  of  washed  fuel,  where  loss  of  weight  in  transit  is 
borne  by  the  factor  or  merchant,  a  charge  may  be  made  by  the 


factor  or  merchant  in  respect  of  such  loss  by  way  of  addition  to 
the  price  per  ton  at  which  the  fuel  is  sold  to  the  congumer.  not 
exceeding  in  any  case  2  per  cent,  of  such  price. 

Where  payment  is  not  ma<le  by  the  consumer  or  retail  merchant 
before  the  date  on  which  payment  is  due  to  the  original  owner  of 
the  coal,  or  within  3o  days  of  delivery  of  the  coal,  whichever  is  the 
later,  the  factor  or  wholesale  merchant  may  make  a  reasonable 
charge  in  respect  of  credit  to  the  consumer  or  retail  merchant. 

The  maximum  charges  specified  in  this  article,  including  the 
transport  charges,  may  be  inci-eased  or  reduced  by  the  Board  of 
Tra4e,  either  generally  or  as  re-spects  any  particular  class  of  busi- 
ness, or  any  individual  contract  or  sale. 

2.  All  contracts  for  the  purchase  or  sale  of  coal  in  the  I'nited 
Kingdom  under  which  deliveries  were  being  ma^le,  or  were  due 
prior  to  September  lOth,  1H17,  are  hereby  abrogated,  provided  that 
notwithstanding  such  alirogation,  the  seller  shall  continue  to 
deliver  to  the  purchaser,  and  the  purchiiser  shall  continue  to 
receive,  the  coal  during  the  period  of  the  currency  of  the  contract, 
and  under  the  conditions  and  at  the  rates  specifierl  thereunder. 
unless  otherwise  agreed  by  both  parties,  and  the  price  charged  as 
from  September  lUth.  shall  not  exceed  the  price  chargeable  under 
the  contract  in  accordances  with  the  provisions  of  the  Price  of  Coal 
(Limitatiim)  Act.  and  of  this  Order  ;  provided  also  that  in  no  case 
shall  the  price  be  increased  without  the  consent  of  tlu'  Controller 
of  Coal  Mines.  .\ny  party  to  such  contract  may  apply  to  the  (Con- 
troller for  the  variation  of  or  relief  against  iiny  term  or  condition 
of  such  contract,  and  such  a))pliciition  shall  iie  heard  and  deter- 
mined by  the  Controller. 

7.  If  any  person  acts  in  contravention  of  this  Order,  or  aids  or 
abets  any  other  T)erson  in  doing  anything  in  contravention  of  this 
Order,  that  person  is  guilty  of  a  summary  offence  against  the 
Defence  of  the  Realm  Regulations. 

"  Some    Engineer." — Tlie    following    conversation   was 

overheard  by  a  "  Rkview  peruser  "  : — 

Man  Porter  :  "So  you're  leaving  on  Monday,  are  yon  .'" 

Boy  Porter  (age    about    14):    "Yes.      I'm    going    to    " 

(mentioning  a  well-known  firm  of  engineers). 

M.P.  :  "  What  are  you  going  as  ? " 

B.P.  :  "  An  Electrical  Engineer  I  " 

To  this  incident  we  may  a*ld  a  quotation  from  the  Oaih/  \fail 
of  Tuesday  last — a  foot-line  to  a  portrait  of  a  boy  with  a  pair  of 
wire-cutters: — " Electkicai,  Engineer.  .4gkd  1.5.- -This  small 
South  Wales  lad,  who  is  only  15  years  of  age,  is  earning  full  man's 
wages  as  a  war-time  expert  electrical  engineer."  /-J-rjieit. 
forsooth  ! 

When  will  the  lay  Press  and  the  public  learn  the  difference 
between  an  engineer  and  a  mechanic  .'  The  popular  view  still 
appears  \o  be  that  an  engineer  is  a  manual  worker,  more  or  less 
skilled  in  the  use  of  tools  and  the  running  of  machines,  and  the 
public  readily  grants  the  title  to  anyone  who  claims  it :  one  might 
as  well  style  a  dispenser  a  physician,  or  a  lawyer's  clerk  a  barrister. 
•An  engineer  works  with  his  brains,  designing,  constructing,  or 
erecting  works  of  public  utility,  to  which  experience  and  special 
training  are  indispensable  preliminaries,  and,  apart  from  cases  of 
exceptional  genius,  we  hold  that  no  man  under  the  age  of  22,  at 
the  very  least,  can  possibly  substantiate  a  claim  to  the  title. 

Natural  Gas  in  Italy. — Pisa  is  now    lit  with   natural 

gas,  a  large  supply  of  good  quality  having  been  found  some  two 
miles  from  the  town.  The  shortage  of  coal  in  Italy  makes  the 
discovery  especially  welcoirie. — The  Time-i. 


OUR    PERSONAL    COLUMN. 

The  Kditurs  Invite  electrical  engineers,  whether  connected  imth  the 
technical  or  the  commercial  side  of  the  jirofesxion  and  induHtri/, 
aho  electric  tramiDuij  and  railway  ofHcials,  to  keep  readers  of  the 
Electrical  Review  iwstcd  as  to  their  muremcnis. 


Central  Station  and  Tramway  Oflicials. — In  cuuipliaun- 
with  ii  recjuest  from  the  Coal  Control  Departiueut,  the  Com- 
mittee have  authorised  the  Bradford  city  electrical  engineer, 
Mr.  C'  Roles,  to  render  part-time  service  to  the  Coal  Con- 
troller in  waiting  upon  loi-il  authorities  in  York.shiro,  with 
the  object  of  discussing  pos.silile  fuel  ocononri^s,  the  position 
being  honorary. 

The  Commonwealth  Engineer  states  that  ^Ir  Ashton 
Bremnbr,  electrical  engineer,  has  been  appointed  engineer-in- 
charge  of  the  New  South  Wales  Government  electric  power 
supply  scheme  at  Newcastle. 

The  South  Shields  T.C.  has  granted  the  following  increases 
of  salary  : — The  tramways  manager  (Mr.  J.  C.  Whitlev),  from 
±'300  to  ±'400 ;  assistant  engineer  of  the  tramways  department 
(Mr.  F.  R.  Batev)  from  £3  oa.  to  £i  per  week;  electrical 
stations  superintendent,  from  £-2'20  to  £245;  electrical  mains 
superintendent,  £'2'20  to  ±'245;  chief  clerk  in  electricity  depart- 
ment, from  £175  to  £'200. 

The  marriage  took  place,  at  Kett-ering  Parish  Church,  on 
September  5th,  of  Charles  Percy  Seckham,  mains  aissistant 
at  Wakefield,  to  Lucy  Neale  Mander,  of  Kettering. 

General.— Mr.  W.  A.  Chamen  presided  at  the  inaugural 
luncheon  of  the  Cardiff  Rotary  Club  recently.  Mr.  A.  Home- 
Morton,  president  of  the  London  Rotary  Club,  was  one  of  the 
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speakers.  Mr.  Chamen  announced  that  at  future  meetings 
the  addresses  would  include  one  by  himself  on  "  Electi'ical 
Power  Supply  as  a  National  Asset,"  and  one  by  Principal 
Coles  on  "Technical  Education." 

Aid.  G.  T.  Jackson,  who  has  intimated  his  intention  of 
retiring  from  the  Salford  Town  Council,  owing  to  ill-health 
IS  the  general  secretary  of  the  Tramway  and  Vehicle  Workers' 
Association,  which  he  was  instrumental  in  forming  in  1889 
At  that  time  tramway  men  were  working  80  and  100  hours 
a  ■n-eek  for  a  wage  of  21s.  to  'iSs..  He  was  elected  to  the 
Town  Council  in  1893,  and  was  one  of  the  pioneers  in  securing 
the  municipalisation  of  the  tramways  service  of  the  borough 

On  Monday  last,  at  a  meeting  of  the  employi^s  of  the 
bterling  Telephone  &  Electric  Co.,  Ltd.,  Mr.  Goi'  Bdrney 
tlie  managing  director,  founder  and  president  of  the  Sterling 
Athletic  and  Social  Club,  was  pre.senti'd  by  Mr.  Gordon  Lloyd 
the  chairman  of  the  Executive  Committee,  on  behalf  of  the 
members,  with  a  chaste  silver  and  ebony  tablet,  bearing  the 
toUowmg  inscription:— "Presented  to  Guy  Burney  Esq 
1  resident  of  the  Athletic  and  Social  Club,  in  grateful  recogni- 
tion and  appreciation  of  his  efforts  as  Pounder  of  the  Club."' 

Roll  of  Honour.— Second-Lieutenant  Marshall,  R.E  for- 
merly a  draughtsman  at  the  South  Shields  electricity  depart- 
ment, has  been  accidentally  killed  in  a  motor  accident  while 
on  duty. 

Private.  John  Kinsey,  K.O.  Royal  l^ancasters,  who  has  died 
Iroiii  wounds,  was  employed  at  Blackpool  Corporation  elec- 
tricity works. 

Signaller  IjEWIs  Postei!,  Warwickshire  Regiment,  who  has 
been  killed  in  action,  was  employed  at  the  tramway  offices, 
Bolton. 

Private  D.  Clark.  Loyal  North  T,ancashire  Regiment  who 
has  been  wounded,  was  employed  in  the  office  of  the  Darwen 
Corporation  tramways  manager. 

Private  J,  GiLLiBRAND,  L.N.L.  Regiment,  aged  31.  who  was 
employed  with  the  United  Electric  Car  Co.,  Preston,  has  been 
Killed  m  action. 

The  D.C  M,   for  exceptional    bravery  on   the   battlefield  in 
inlanders,    has    been    awarded    to   Coiporal    Francis    Hirst 
iv.l'.A.,  who  was  an  electrician  in  the  Blackpool  Corporation 
tramways  department. 

T-ieutenant  P.  Harris,  of  the  Tanks  Corps,  who  has  lost 
lii.<  left  ann  and  right  leg,  was  an  electrical  engineer 

Sapper  A.  Smart,  R.E..  who  has  died  of  wounds,  was  an 
clectncian,  employed  at  the  Victoria  Picture  Palace  Man- 
chester. 

Private  J.  Mitchell,  King's  Own  Roval  Lancaster  Regi- 
ment, who  has  been  killed,  aged  20,  was  employed  a.s  an 
electrician  by  Mr.  G.  L.  Adam.von.  electrical  engineer,  Roch- 
dale. 

Private  J.  Hornby,  R.E..  who  has  been  wounded,  was  em- 
ployed as  an  electrician  at  the  works  of  the  United  Alkali 
Co..   Thornton-le-Fylde. 

I'-itter-Sergeant  Smith,  R.P.A.,  who  has  Iieen  awarded  the 
.Military  Medal  for  devotion  to  duty,  was  in  the  employ  of 
tlie  Liverpool  Corporation  electric  light  department 

Lance-Corporal  Clifford  Garland,  S.M.R.E..  accidentallv 
killed  in  I'rance.  aged  22,  .served  his  time  with  Messrs.  Rouch 
and  Fenny,  electncal  engineers.  Bri.stol. 

Corporal  Farrington,  King's  Lancaster  Regiment,  formerlv 
on  the  S6uthport  Corporation  tramwav  .staif,  has  gained  the 
Military  Medal  for  gallantry  in  the  field. 

Gunner  E.  Roonce,  R.A..  an  electrician  on  the  staff  of 
Mr.   Newbald,  Epsom,  has-fallen  in  action. 

Second-Lieutenant  E.  B.  Greenhodse,  R.P.C  who  has 
fallen  in  action,  belonged  to  Bishop's  Castle  (Salop),  and  was 
an  electncian. 

Private  W.  Wh.apsholt.  Labour  Companv,  attached  to  the 

•}l:-.?"';J|^-^  Regiment,  who  has  b.'oii  killed  in  action,  was 
with  the  County  of  Lfmdon  Electric  Suppiv  Co.,  at  Citv  Road 

Lance-Corporal  J.  Radrone.  Oxford  and  Bucks  Light  In- 
fantry who  was  on  the  staff  of  the  Oxford  Electric  Light  Co., 
has  faljen  in  action. 

At  Norton  Barracks,  In.st  week.  C^nporal  C.  Ripr  R  E  was 
presented  with  the  Medaille  Militaire.  Whil.^  in  charge  of 
his  wireless  sub-section  with  a  Naval  Division.  Corporal  Rinp 
made  four  successful  trips  under  heavv  shell  file  from  the 
wireless  station  to  the  neighbouring  dump  to  obtain  further 
supplies  of  stores  required  for  immediate  use  at  the  wireless 
station.  By  this  means  the  station  was  kept  in  action,  and 
a  message  was  succe,s.sfully  tran.smitted  bv  wirele.ss  when  all 
other  action  had  failed.  This  message  was  promptly  acted 
upon  and  reserves  were  brought  up  in  time  to  render  valuable 
assistance  to  the  infantry  holding  the  trenches,  which  were 
heavily  counter-attacked  at   th(-  tuup.-Binninahnm    Post. 

Second-Lieutenant  F.  (i.  Mottershaw.  Sherwood  Foresterp. 
wounded  and  sufTering  from  shell  shock,  was  emploved  bv 
Me.ssrs.   Charles  Macintosh  &  Co.,  Tid.,   Manchester. 

Signaller  J.  Uprichard,  R.F.A.,  previously  reported  miss- 
ing, is  now  officially  reported  drowned  at  sea  whilst  <oming 
home  on  leave.  He  was  an  engineer  emplo.ved  by  the  Phreuix 
Dynamo   Manufacturing  Co.,   Bradford. 

Sergeant  D.  Bennett,  a  conductor  on  the  Gla.'igow  Corpora- 
tion tramways,  has  been  awarded  the  D.C.M.  for  conspicuous 
conduct  and  gallantry  on  the  field. 

Will.— The  late  Mr.  William  Musoravk.  Grange-over- 
Sands.   formerly  of  Bolton,  engineer,  left  .£119.771. 


NEW    COMPANIES     REGISTERED. 


Rotasphere  Co.,  Ltd.  (148,393).— Private  company.  Regis- 
tered Septcinbir  4th.  Capit.il.  £5,000  in  £1  shares.  To  tak»  over  the  Fusi- 
nesb  carried  on  at  83.  Belvedere  Road,  Lambeth.  S.E..  as  the  Rotasphere 
Co.,  and  to  carry  on  the  business  of  electrical,  hydraulic,  motor,  and  general 
engineers,  &c.  The  subscribers  (each  with  one  share)  are  :  Louis  B.  Cousans. 
83,  Belvedere  Road,  S.E.I,  engineer;  Robert  V.  Holliday,  The  Haven,  Kins- 
dale  Road,  Peckham  Rye,  S.E.  15,  engineer.  The  first  directors  are  Louis 
B.  Cousans  and  Robert  V.  Holliday,  Registered  oBice  :  82.  Belvedere  Road. 
.S.E.  1. 

Rapid  Electric  Arc  Welding  &  Engineering  (Ireland)  Co., 

Ltd.  (4.493). — Private  company.  Registered  in  Dublin  on  September  4(h. 
Capital,  .£5,000  in  £1  shares  (1,000  pref.).  Objects  as  title.  Agreement  with 
J.  L.  Gordon.  The  subsxribers  (each  with  one  share)  are:  J.  L.  Gordon, 
Castle  Street,  Liverpool,  electrical  welder  and  engineer:  Ed.  R.  Hoskinson, 
23,  W;iltcr  Street,  Liverpool,  solicitor.  The  first  directors  are  :  J.  L.  Gordon 
and    T  .    .McKinty.      Registered    office  ;    45,    Rosemary    Street,     Belfast. 

Automatic  &   Electric  Furnaces,   Ltd.  (148,419). — Private 

company.  Registered  September  7th.  Capital,  £3,000  in  £1  shares.  Manu- 
facturers of  and  dealers  in  furnaces,  plant,  and  m;iterials  for  the  hardening 
or  other  treatment  of  steel  and  other  metals,  &c.  Agreement  with  L.  \V. 
Wild  and  E.  P.  Barfietd.  The  subscribers  (each  with  one  share)  are:  E.  P. 
Barfield,  Pt)rlock,  .Athenaeum  Road.  Whetstone,  Middlesex,  electrical  engineer; 
G.  J,  .Anderson,  30,  Barnsdale  Road,  Maida  Ilil!,  W.,  solicitor's  clerk.  The 
first  directors  are  :  E.  P.  Barfield  (managing  director),  and  such  others  as 
the   shareholders  may  appoint.     Registered  office  :   ti.   Old  Queen  Street,  S.W. 

Wholesale    Battery    Co.,    Ltd.    (148,408).— Private    com'- 

pany.  Registered  .September  5th.  CapitjtI.  £100  in  £1  shares.  Electricians, 
engineers,  SiC.  The  subscribers  (each  with  one  share)  are  :  W.  A.  .S.  Hellvar, 
H,  Paternnster  Row,  E.C,  gentleman;  S.  Anderson,  58a,  Sydenham  Road, 
North  (Croydon,  electrical  engineer.  The  first  directors  are  to  be  appointed 
by   the  subscribers.      Registered  office:    14,    Derby    Road,   Croydon. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Electric  Holdings,   Ltd, — Trust   deod  clalod   Auj.*ust  22nd, 

1917,  to  setuie  £1,243.300  10-year  prior  lien  stock,  constiluling  a  first  charge 
(in  £675,000  4  per  ctnt.  debenture  stock,  313,997  preferf^ncp  shares  of  £2 
each,  54,121  ordinary  shares,  and  500.000  deferred  shares  of  Is.  each  of  the 
British  Westinghouse  Electric  &  Manufacturing  Co.,  Ltd.,  and  a  floating 
charge  on  the  company's  undertaking  .iiij  general  assi-ts.  Trustees;  City 
Safi;   Deposit  &   Agency    Co.,    Ltd. 

W.   F.    Smith    &    Co.    (1907),    Ltd.— Mort^aj^e   debenture 

dated  August  9lh,  191",  to  sfcun-  £'2."t0,  ch.irgfd  uii  Ihr  company'^-  undertaking 
and  properly,  presertt  and  future,  intluiling  uncallid  cnpilal.  Holder  :  Mrs. 
E.   Smith-CIeburn    Peel,   I.O.M". 

A.   ReyroUe  &  Co.,   Ltd. — Mcniorandum  of  satisfaction  to 

the  extent  of  i.'7,800  on  Jun.-  30th.  1917,  of  debentures  dated  June  6(h,  1907, 
to  July    12th,  1912,   securing  £15.300  has    been   filed. 

Seear,  Scott  &  Co.,  Ltd.— Particulars, of  d£l, 500  debentures 

created  August  28th,  1917,  filed  pursuant  to  Section  93  (3)  of  the  Companies 
(Consolidation)  Act,  1908,  the  amount  of  the  present  issue  being  £1,500.  Pro- 
perty charged  :  The  company's  undertaking  and  property,  present  and  future, 
including    capital.     No  trustees. 

British  Electric  Tanning  Syndicate,  Ltd.— Mort^af*e  dated 

.  August    28th,    1917.    to   secure   £1,500,    charged    on    tanyard.    house,    land,    &c., 
Swimbridge,    Devon.      Holders:   J.    C.    Smith    and   W'.    H.    Smith. 

White,  Jacoby  &  Co.,  Ltd.— Issue  on  August  30tli,   1917. 

of  £450  debentures,  part  of  a  series  of  which  particulars  have  already  been 
filed. 

Chile   TeUphone   Co.,    Ltd.    (29,252) .—('apital,   ,£360,000 

in  £5  sh;ires.  Return  dated  August  2n(I,  1917.  tiH.OOO  shares  taken  up; 
X'220,lj00  Jiaid;    £110,01)0    considered    ,15    p.iid.       Morlg:iges    :nKl    charges:     Nil. 

J»hn    Davis  &  Son    (Derby),    Ltd.— Capital,   .£35,000  in 

20,000  ord.  and  15,000  pref.  shares  of  £1  each.  Return  dated  July  5(h,  1917. 
15,000  ord.  and  11,000  pref.  shares  t;iken  up;  t2li,000  paid.  Mortgages  and 
charges  :   Nil. 

Consolidated     Electrical     Co.,     Ltd.     (77,054). — Capital. 

£125.000  in  15.000  pref.  ami  110.000  ord.  .shares  of  £1  enrh.  Return  dated 
July  10th,  1917.  .Ml  shares  taken  up.  5s.  per  sli:ire  called  up  on  109.243 
ord,,  £1  per  share  on  757  ord,,  and  £1  |jcr  share  on  15,000  pref,;  £43,067  15s. 
paid';  £81,932  6s.  considered  as  paid,  f>eing  15s.  p'-r  sh;ire  on  the  said  109,243 
ord  shares.     Mortgages  and  charges :  Nil. 


CITY  NOTES. 


The  report  to  Dec^ember,  1916,  gives  the 
Victoria  Falls      issued  share  capital  at  .£3,000,000,  and  the 
and  Transvaal     debenture  capital   at   i'4 ,237,840,  a  further 
Power  Co..        .f75,680  of  the  5}   per  cent,  second   mort- 
Ltd.  Hage  debentures  and  £152, UK)  of  the  5  per 

cent,  first  mortgage  debentures  having 
be<>n  purchased  or  drawn  for  redemption  during  1916.  The 
net  earninps  for  the  \ear  were  £800.026.  After  providing  for 
interest  and  premium  on  debentures  (£ffi9.706),  and  for  depre- 
ciation and  inciime-tax  (£.'Vt:'5.713),  £254,607  remains  as  net 
profit,  together  with  £161,568  brought  forward,  leaving  a  total 
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"f  i'llG,17o.  Of  this  iBlSO.OOO  has  been  transferred  to  reserve 
lund,  leavint!  £266,175.  In  respect  of  this  balance,  a  divideml 
lit'  H  per  cent.,  less  income-tax,  on  the  preference  shares  for 
the  year  1916  was  paid  on  Januarv  .Sth.  1917.  absorbing; 
':93,(J(X).  leaving  a  surphis  of  ±'173.17.5.  On  June  '21st.  1917.  ii 
dividend  of  5  per  cent.,  less  income  tax,  on  the  ordinai\ 
-hares  for  the  year  ended  December  81st.  1916,  was  declared, 
iind  as  the  preference  shares  are  entitled  to  share  pro  rain 
with  the  ordinary  shares  in  the  surplus  profits  distributed  until 
the  preference  shares  have  received  a  total  dividend  of  10  per 
c-ent.  for  the  year  in  resjwct  of  which  the  distribution  is  miide. 
the  directors  at  the  .same  time  declared  a  further  and  liiKil 
dividend  of  4  per  cent.,  less  income-tax,  on  the  preferen.-c 
shares  in  respect  nf  l;i|6.  The  above  dividends  (paid  on  .Iu!\ 
!lth)  absorbed  i,'l(KI.7.ili.  leavinj;  a'  balance  to  the  <'rcdit  of  tbr 
profit  and  loss  account  of  i'7'2.-l'i.T.  which  will  be  carried  Im 
ward.  Since  the  last  report  there  has  been  no  additiouMl 
^eneratiiii:  plant  installed  in  the  company's  stations.  .Mi  the 
plant  has  been  in  coniniHssion.  and  has  been  maintained  in 
an  entirely  .satisfactory  manner. 
Annual  meeting  :    September  'ilst.  r,ondon. 


Russia,. — The  Russian  General  Electric  Co.  closed  its 
!91fi  working  year  with  a  net  profit  of  '2,803,838  rouliles, 
.■it,'ainst  '2,'2;H8.371  roubles  in  the  preceding  year,  and  will  pay 
I. '200,1)00  roubles  in  dividend,  as  la.st  year,  making  H)  per 
1  ent.  The  boiird  consists  of  E.  Shaikevich  (president).  O. 
Hloch.  A.  Dreier.  .\.  Holstaub.  N.  Koksharoff,  V.  Morzhitsky, 
and  N.  Dmitrieff. 

Stock  Exchange  Notice. — .Application  has  been  made  to 
the  Committee  to  allow  the  following  to  be  quoted  in  the 
Official  List:  — 

Anglo-Portuguese  Telephone  Co.,  Ltd. — 150.(X(0  shares  of  i'l 
each,  fully  paid.  Nos.  1  to  1.50,0(X)  (special  application). 

Folkestone  Electricity  Supply  Co..  Ltd. — Interim  di\id<nd. 
I'l  i>er  cent,  per  annum,  less  income-tax,  on  ordinary  shares 
for  the  half-year. 

« 

Gandy  Belt  Manufacturing  Co,,  Ltd. — Interim  <lividend, 
■Jl  per  cent,  per  annum,  less  tax,  on  the  ordinary  shares  for 
the  half-year. 

Bromley  (Kent)  Electric  Light  &  Power  Co..  Ltd.— In- 
terim dividend,  4  per  cent,  per  annum,  less  tax,  on  ordinary 
shares   for  the   half-vear. 


Brotherton  Tubes  &  Conduits,  Ltd. — .\nnual  report  shows 

a  profit  of  £5.613.  The  credit  balance  of  £3,030  brought 
down  was  increased  to  £6.770,  but  the  directors  are  unable 
to  deal  with  it  owing  to  the  accounts  not  yet  having  been 
passed  by  the  Ministry  of  Munitions. 

Cape  Town  Consolidated  Tramways  &  Land  Co.,  Ltd. — 

The  report  for  1916  states  that  the  profit  and  loss  account 
shows  a  debit  lialance  of  £631.  as  against  £817  for  the  pre- 
vious year. 

Companies  to  be  Struck  Off  the  Register. —  The  followins 
iiiinpanies  are  to  be  struck  off  the  register  and  dissolved  un- 
less cause  to  the  contrary  is  shown  within  three  months  :  — 

Adjustable  Cover  &  Boiler  Block  Co. 
l^'orced  Lubrication  Co. 
South  .\frican  Engineer  Co. 

Dumbarton  Burgh  &  County  Tramways  Co. — Dividend  of 
•  ij   per  cent,   on   the  oidinary  shares  for   the  year. 


STOCKS  AND    SHARES. 


TuESD.^y  Evening. 

The  most  depressing  factors  in  Stock  Exchange  markets  for 
the  time  being  are  naturally  Russia  and  Sweden ;  but  from 
the  point  of  view  of  actual  influence  over  prices,  tlie  steady 
demand  from  the  public  for  industrials  is  considerably  more 
potent.  There  is  little  doubt,  however,  that  the  Rus,sian  and 
Swedish  developments  have  the  effect  of  stopping  business 
amongst  investment  stocks,  although,  even  here,  the  amount 
of  trade  which  is  being  done  is  .surprising  enough,  having 
rej^'ard  to  the  news  from  the  Riga  region.  J?ut  Stock  Ex- 
change markets   are  throwing   off  much   of   that    feeling    of 


sympathy  which  in  the  old  days  used  to  permeate  everything, 
and  which  made  Kaffirs  weak  if  Consols  happened  to  fall  J 
and  produced  dulness  in  Brazil  Tractions  if  there  were  a 
momentary  break  in  Yankees. 

.Mexican  stocks  and  shares  of  all  kinds  have  undergone 
something  of  a  shake-out  after  their  big  rises.  It  is  said  that 
the  loan  negotiations,  whereby  the  United  States  is  under- 
.stood  to  have  in  contemplation  the  advance  of  a  substantial 
sum  to  Mexico,  are  proceeding  satisfactorily.  But,  on  the 
other  hand,  the  fresh  outbreak  of  internal  disorder,  as 
evidenced  by  the  assassination  of  a  band  of  Carranza's  sol- 
diers at  the  end  of  last  week,  is  not  exactly  a  bull  point  for 
Mexican  securities  of  any  kind. 

It  Miust  be  remembered,  too,  that  Mexicans" had  gone  ahead 
Very  last  beforehand :  and  those  of  us  who  considered  the 
rise  was  berng  oveidone,  in  view  of  the  continueil  uncertaintv 
in  regard  to  Mexican  politics,  can  point  to  this  week's  fall 
as  testimony  to  the  correctness  of  the  attitude.  No  doubt 
Mexicans  will  "  come  again,"  in  Stock  Exchange  phrase;  and, 
m  point  of  fact,  the  falls  of  the  past  few  days  are  not  much, 
as  compared  with  the  previous  big  rises.  Mexican  Light  and 
Power  common  shares  are  2J  lower,  Mexican  Tramways  .'i 
points  down.  Oddly  enough,  the  6  per  cent,  bonds  of  this 
<onrpaiiy  are  a  point  to  the  good;  but  Mexican  Light  pre- 
ferred at  31  have  shed  4i.  Brisbane  Electric  Tramways  pre- 
ference have  risen  5s.  to  4J.  ' 

The  foreign  group  is  dullish  as  a  whole,  with  the  excep- 
tion of  Argentines.  Brazil  Tractions  dropped  to  46.  On  the 
other  hand,  .\nglo-Argentine  Tramwavs  again  rose  1/16,  and 
the  5  per  cent,  debenture  stock  at  67i  shows  a  gain  of  the 
fraction ;  would-be  buyers  find  that  the  stock  is  by  no  means 
easy  to  come  at.  In  the  Briti.sh  Columbia  group,  the  4i  per 
cent,  debenture  at  54  is  easier.  Victoria  Falls  ordinary  are 
maintained  at  19s.  6d..  and  the  preference  are  steady  at 
■i:jis.  9d.  There  is  a  little  disappointment  at  what  is  regarded 
by  certain  quarters  as  the  colourless  character  of  the  report. 
It  is  somewhat  resentfully  remarked  that  the  directors  could 
have  produced  a  much  more  optimistic  report  hiad  they 
chosen  to  do  so ;  but  those  who  prefer  the  cautious  line  can 
only  commend  the  board  for  their  refusal  of  the  temptation 
to  paint  the  present,  as  well  as  the  future,  is  glowing  colours. 
The  electric  lighting  market  is  firm,  though  without  any 
further  changes,  .save  for  a  rise  of  os.  in  Citv  of  London 
preference,  which  brings  the  shares  into  hue  with  the  Countv 
preference  at  .lOi.  Illumination  shares  of  all  kinds  are  firm 
at  present,  and  within  the  past  few  days  gas  stocks  have 
been  steadily  mounting,  following  no  doubt  the  example  set 
by  the  electric  lighting  list  two  or  three  weeks  ago.  With 
the  approach  of  the  darker  days,  and  reverting  to  winter 
time,  it  is  natural  enough  that  the  lighting  companies  should 
begin   to  attract  fresh  attention. 

The  manufacturing  group  is  also  very  firm,  and  once  again 
the  most  active  shares  in  the  li.st  are  those  of  the  Edison 
Swan  Co.,  £3  paid.  On  profit-taking,  the  price  relapsed  to 
'21s.  6d.,  from  which  it  was  quickly  taken  up  to  23s.  Active 
dealings  in  the  new  preference  are  taking  place  at  Is.  pre- 
mium. The  official  quotation  for  the  shares  £5  paid  is  lj-2, 
which,  if  we  may  be  allowed  to  say  so,  is  an  absurd  quotation, 
seeing  that  there  is  in  the  market  I  price,  which  itself  is 
modified  into  something  closer  when  buyers  or  sellers  come 
to  deal.  The  excuse  for  these  nominal  margins  between  prices 
is  that,  at  times,  a  market  becomes  less  active,  and  accord- 
ingly dealers  cannot  quote  such  close  prices  as  they  are  able 
to  do  when  there  is  a  fair  amount  of  bu.siness  going  on.  But 
why  the  margin  need  be  maintained  whether  the  market  is 
active  or  stagnant  is  not  clear.  The  proper  price  of  the  £5 
shares  is  il-ll.  so  that  the  official  1^-2  is  not  only  misleading, 
but  incorrect. 

The  rumours  to  which  we  have  made  reference  on  several 
occasions,  with  regard  to  a  possible  combination  in  the  elec- 
trical manufacturing  trade,  have  received  no  further  confirma- 
tion, so  far  as  we  are  aware.  At  the  .same  time,  it  has  been 
jxiinted  out  that  those  who  are  in  closer  touch  with  the  indus- 
try than  a  financial  scribe  can  hope  to  be,  are  probably  able 
to  obtain  a  better  judgment  on  the  point  than  he  can. 
(leneral  Electric  ordinary  at  16^  are  lOs.  up,  and  British 
Aluminiuui  have  risen  to  34s.  fid.,  with  a  noticeable  amount 
of  activity  to  help  the  price. 

Underground  Electric  income  bonds  relapsed  2  to  82i. 
although  the  "  A  "  shares  at  6s.  are  6d.  better.  Metropolitans 
fell  S  to  '2i\,  and  Central  London  assented  ordinary  stock  is 
weak  at  oS-J.  The  effect  of  the  fare  revision  upon  the  various 
Underground  and  omnibus  systems  has  worn  off;  and  some 
folks  who  recently  bought  with  the  idea  of  realising  a  quick 
profit  are  anxious  to  carry  out  their  intention.  Moreover,  the 
railway  market  is  dull  as  a  whole;  and  with  the  possibihty 
of  fresh  Labour  trouble  in  Scotland,  there  is  not  much  induce- 
ment to  buy  Home  Rails  at  present. 

Fresh  rises  have  occurred  amongst  the  good  cable  stocks ;  East- 
ern Extensions  at  llj  and  Eastern  Telegraph  ordinary  stock  at 
148^1  are  both  better  on  the  week.  A  rise  of  \  in  .Anglo  "  A  " 
took  the  price  to  23.  The  investor  continues  to  search  this 
market  diligently  for  sound  stock.  Marconis  at  3J  are  1/16 
harder  and  Marines  eased  off  a  .shade  to  2  9/32. 

In  the  activity  amongst  industrials  of  which  mention  has 
already  been  made  in  the  opening  paragraph,  rubber  shares 
have  affain  come  to  the  front,  in  consequence  nf  a  ri.se  in  the 
nrice  <.f  the  raw  material  to  2s.  lOJd.  per  lb.,  while  optimism 
looks  for  a  further  recovery  in  the  quotation  because  of  the 
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(IfUiluul  tli.-it  is  likely  to  be  stimulated  by  the  entry  of 
Atijeritta  into  the  theatre  -of  war.  Armament  shares  are 
■better,  and  there  has  been  a  good  deal  of  inquiry  during  the 
pa.st  few  day.s  for  the  .shares  of  .some  of  the  base-metal  com- 
.■pa\nies,  particulaily  those  which  arc  affected  by  the  rise  in 
the  price  of  silver,  the  white  metal  having  reached  a  level 
higher  than  has  been  marked  for  many  years  past. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

HOMX    BLBOTRIOITT  OOUPINIKB, 


Divi 

lend 

Price 

Sept.  11, 
1917. 

Rise  or  (all 
this  week. 

Yield 

P.O. 

1916, 

1916. 

Brompton  Ordinary 

.      10 

9 

6i 

— 

£7     4     0 

Charing  Cross  Ordinary 

6 

5 

», 

— 

6    9    0 

do,       do.         do.     4i  Prei 

„       4i 

H 

8| 

— 

6  IS    4 

CheUea       

i 

8 

a 

— 

6     4     4 

City  of  London 

8 

8 

13 

— 

6     0     9 

do.       do.   6  per  cent.  Pre 

6 

6 

10 

+  i 

8  17     I 

County  of  London 

7 

7 

u 

6     8     1 

do.         6  per  cent.  Pre 

,        6 

6 

10 



6  17     1 

Kensington  Ordinary     . . 

7 

6 

f 



5  14     8 

London  Electric  . . 

8 

b 

1 

— 

Nil 

do.         do.  6  per  cent.  Pre 

,        6 

4 

H 



6    6    8 

Metropolitan        

8 

8 

a 

— 

5    0    0 

do.            4*  per  cent.  Pre 
St.  James'  and  PaU  MaU 

*i 

H 

84 

— 

7    4    0 

8 

8 

7 

— 

6  14     6 

South  London 

6 

6 

81 



7    5    6 

South  Metropolitan  Pref, 

7 

7 

ai/6 



6  10    3 

Westminster  Ordinary  . . 

7 

7 

6i 

— 

6    7    8 

TsLEa 

aXPHS  AND  Tbliphohbb, 

Anglo. Am.  Tel.  Pref.     .. 

6 

6 

93 



6    3    6 

do.            Def.       ..        . 

.      83/6 

M 

as 

+     i 

6  10    5 

Chile  Telephone 

8 

8 

7ji 

6  11     4 

Cuba  Sub.  Ord 

e 

6 

8: 



6  14     3 

Eastern  Extension 

8 

8 

U 

+  i 

•6    8     4 

Eastern  Tel.  Ord. 

8 

8 

148: 

+  1 

•6    7    9 

Slobe  Tei.  and  T.  Ord.  . . 

7 

7 

125 

lOi 



•6    9  10 

do.               Pret, 

6 

6 



6  15    8 

Qieat  Northern  Tel, 

.      33 

34 

86 



6  13     4 

Indo-European 

.      13 

13 

64i 



5  19     3 

Marconi 

.       10 

16 

Sh 

+  t'fl 

4  16  10 

Oriental  Telephone  Ord, 

10 

10 

3    1    6 

United  K.  Plate  Tel.      . . 

8 

8 



•6  15     4 

West  India  and  Pan. 

6d. 

Hd. 

— 

1  12     0 

Western  Telegraph 

8 
Home 

8 
Rails 

141 

~" 

•6  10     4 

dentral  London,  Ord,  Assented 

4 

4 

68)xd 

33: 

161 

-3 

K  16    9 

Metropolitan         

.        1 

1 

-  i 

4     6     1 

do.         District 

.     Nil 

Nil 

Nil 

Underground  Electric  Ordinar 
do,              do,     "A"     . 

7     Nil 

Nil 

H 

_ 

Nil 

.     Nil 

Nil 

6/- 

+  6d 

Nil 

do,              do.     Income 

6 

4 

82i 

-2 

•i  17    0 

F 

OREIOH  TBJLMS, 

fto. 

Dividend 

1916. 

1916. 

Adelaide  Sap.  6  per  cent.  Pref. 

6- 

6 

*l 

— . 

6    3    1 

Anglo-Alg.  Trams,  First  Pref, 

tt 

6i 

It 

+  A 

8  19     6 

do.                and  Pref.  . 

— 

do.                6  Deb. 

6 

6 

67j 

+  i 

7    8    3 

Brazil  Tractions 

4 

4 

47 

-1 

— 

Bombay  Electric  Pref.   . . 

a 

6 

9i 

— 

6    4    8 

British  Columbia  Eleo.  Rly.  PI 

ce.    6 

6 

42, 

+  1 

11  15    4 

do.              do.            Prefe 

rred  NU 

Nil 

HI 

— 

Nil 

do.              do.           Defer 

red  Nil 

Nil 

29 



Nil 

do.             do.           Deb. 

41 

H 

54 

-1 

7  17    7 

Mexico  Trams  5  per  cent.  Bon 

ds     Nil 

Nil 

m 

-3 

Nil 

do.            6  per  cent.  Bon 

as     Nil 

Nil 

89§ 

■H 

Nil 

Mexican  Light  Common 

Nil 

Nil 

53i 

=4? 

Nil 

do.            Pref.     .. 

Nil 

Nil 

31 

Nil 

do,            1st  Bonds 

Nil 

Nil 

481 

-14 

MlMC 

riOTtlHINJ  COUPARIBS. 

Baboock  *  Wilcox 

16 

16 

3i 

_ 

4  15  10 

British  Aluminium  Ord, 

7 

10 

1|^ 

+   i'r 

5  16     3 

British  Insulated  Ord 

17J 

20 

U 

7    a  10 

British  Westinghouse  Prel,    .. 

7? 

7* 

33 



6     9     1 

Callenders 

ao 

30 

14i 

— 

7    0    6 

do.       6  Prel 

6 

6 

4 

— 

6     1     8 

Castner-Eellner  . . 

aa 

aa 

it 



6     8    0 

Edison  Swan,  fully  paid 

_ 





Nil 

do.       do.  4  per  cent.  Deb, 

4 

4 

12} 

+1 

6  10    4 

Electric  Construction   . . 

7i 

■lit 

^i 

— 

8     0    0 

Gen.  Eleo.  Pref 

6 

6 

lOJ 

_ 

5  17     1 

do.        Ord 

10 

10 

16J 

+  i 

6     1     3 

Henley 

36 

36 

16 

7  16    3 

do.      4i  Pref 

4i 

4* 

4 

_ 

5  12    6 

India-Robber       

10 

10 

IBS 

— 

•7    6  10 

Telegraph  Con 

30 

30 

m 

— 

•6    6    3 

*  Dividends  paid  free  of  iooome  tat 


ELECTRIC     TRAMWAY     AND     RAILWAY 
TRAFFIC     RETURNS. 


Month 

Reoeipts  tor 

o- 

Rente 

Locality, 

ended 

the 

nS 

Total  to  dale. 

miles 

' 

(4  wks.) 

month, 

£S 

open. 

*' 

* 

t 

t 

1 

Bristol  (Trama) 

Ang.  81 

25,469 

+  8,190 

36 

188,669 

•t  16,957 

80'6 

Cork 

„   flo 

a,471 

f    126 

86 

18,891 

■+   1,166 

9'H9 

Dtablin 

„    81 

29,688 

+    921 

85 

981,744 

+  28,030 

64'a6 

Bastings 

.,    33 

8,086 

+    6l6 

8i 

40,973 

+  6,19J 

19'8 

Lancashire  United 

,.    29 

11.215 

f  8.786 

K 

79,839 

+  17,309 

43 

Llandudno-Col.  Bay 

,.     81 

3,893 

-    171 

m 

13,361 

-     873 

6-6 

Anglo-Argentine   . . 

..    38 

103,191 

+  7,029 

31 

1,738.6.13 

+  14,596 

.  , 

Anckland 

July  27 

21,799 

f    283 

4 

21,7>» 

+       292 

3fi-69 

Calcutta 

Ang.  OH 

18,497 

+      67 

+   1,289 

Kalgoorlie,  W,A,  . . 
Mad  raa 

May 

2,693 

,, 

ai 

19,793 

20.5 

Aug.  81 

4,862 

+    440 

86 

86,998 

+  8,302 

MonteTideo 

August 

98,880 

+  a,816 

48 

800,168 

+  7,921 

MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  oases  the  prices  are  only  general, 
and  they  may  vary  aooording  to  quantities  and  other  circumstances . 


Wednesday,  September  12th, 


CHEMICALS,   Ac. 


et  Acid,  Oxalic per  lb, 

a  Ammoniac  Sal        per  ton 

a  Ammonia,  Muriate  (large  crystal)         ,, 
a  Bisulphide  of  Carbon      ..        ..  ,, 

a  Borax ,, 

a  Copper  Sulphate ,, 

a  Potash,  Chlorate per  lb. 

a       ,,       Perchlorate         . .        . .         ,, 

a  Shellac  per  cwt. 

a  Sulphate  of  Magnesia      . .         . .  per  ton 
a  Sulphur,  Sublimed  Flowers      . .  „ 

a         .,  Lump       ,, 

a  Soda,  Chlorate       per  lb. 

a      ,,      Crystals         per  ton 

a  Sodium  Bichromate,  casks        ..  per  lb. 


METALS.   &c. 

c  Brass  (rolled  metal  2"  to  12"  basis)  per  lb. 

c      ,,     Tubes  (solid  drawn)         .,  ,, 

c      ,,      Wire,  basis ,, 

c  Copper  Tubes  (solid  drawn)       ..  ,, 

g      ,,       Bars  (best  selected)       ..  per  ton 

g      ,,       Sheet          ,, 

g      ,,       Rod ,, 

d      ,,       (Electrolytic)  Bars        ..  „ 

d      ,,                ,,             Sheets     . .  „ 

d      „                „             Wire  Rods  ,, 

d      „                „             H.C.  Wire  per  lb. 

^  Ebonite  Rod 

f        ,,        Sheet          ,, 

n  German  Silver  Wire        ..        .,  ,, 

A  Gutta-percha,  fine ,, 

h  India-rubber,  Para  fine   ..         ..  ,, 

I  Iron  Pig  (Cleveland  warrants)    . .  per  ton 

/     „     Wire,  galv.  No.  8,  P.O.  qual.  „ 

f  Lead,  English  Pig ,, 

g  Mercury         per  hot. 

e  Mica  (in  original  oases)  small  . .  per  lb. 

e      ,,                ,,            ,,      medium  ,, 

e      ,,                ,,            ,,      large  ..  ,, 

rf  Silicium  Bronze  Wire     ..        ..  per  lb. 

r  Steel,  Magnet,  in  bars      . .        . .  per  ton 

»  Tin,  Block  (English)        ..        ..  „ 

n    ,,     Wire,  Nos.  1  to  16    ..        ..  per  lb. 


Latest 
Price. 


1/6 
£76 
£64 

acas 

£38 
£61 

a/6 

3/- 
£18 
£16 
£35 
£35 

lOid. 

130/- 


1/7|  to  l/8i 
£160 
£160 
£160 
£137 
£162 
£145 

l/5i 

3/- 

2/6 

3/8 
6/10 

3/24 
Nom. 
£12 

Nom. 

6d.  to  8/- 

8/6  to  6/- 

7/6  to  14f-  &  ap. 

1/9J 


8/6 


Fortnight's 
Inc.  or  Deo, 


10/-  inc. 


Quotations  supplied  by— 


a  a.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Shakespeare, 

h  Edward  Till  &  Co. 

I  Boiling  &  Lowe. 

/  Richard  Johnson  A  Nephew,  Ltd, 

fi  P.  Oriniston  it  Sons. 

r  W.  F.  Dennis  &  Co. 


Electrical  Trade  in  Ctiina.— In  the  course  of  an  article 

on  China's  electrical  industry,  the  British  Ej'poit  Ga:<'tfc  says  that 
a  good  deal  has  been  done  during  the  last  few  years  to  encourage 
optimistic  anticipations  for  trade  in  the  future.  ''  To  take  the 
electrical  industry  as  an  example,  in  China  this  is.  nl  course,  still 
in  its  infancy,  and  practically  confined  to  large  towns  and  open 
ports.  Altogether  there  are  some  87  electrical  midertakings 
scattered  throughout  China,  of  which  Ii2  are  in  China  proper  and 
2.")  in  Manchuria.  .\8  many  as  80  of  these  enterprises  are  light  or 
power  services  or  the  two  combined  :  four  are  carried  on  in  con- 
ju^cticui  with  electric  railways,  and  three  are  devoted  to  the 
manufacture  of  electrical  apparatus  and  supplies.  In  tlie  aggre- 
gate, the  electric  energy  supplied  for  power  totals  :i(l.(lOO  H.r..  and 
for  liglit,  l.HT.-i.ooo  c.p.  Steam  is  in  nearly  all  cases  the  prime 
mover,  hut  water  is  used  in  the  Province  of  Yunnan.  Of  these  87 
imdertakings.  no  fewer  than  W.',  are  managed  by  Chinese  private 
individuals  or  companies  and  six  are  run  liy  the  Government,  while 
28  are  under  foreign  control,  the  .Japanese  being  interested  in  lU. 
The  total  capitalisation  of  all  the.se  undertakings  is  about  jf2.o(J0.H0o. 
The  value  of  the  imports  of  electrical  apparatus  and  supplies 
averages  about  £2tili.i)00annually.andup  tor.M.'ifierinany  wasfarand 
away  the  largest  supplier,  with  an  interest  in  the  trade  ainuuijtint:' 
to  over  3.T  per  cent,  of  the  total,  the  United  Kingdom  coming  second 
with  about  21  per  cent.,  and  Japan  third  with  Iti  per  cent.  Now  the 
position  is  entirely  reversed,  .Japan  taking  first  place  with  over  40 
percent.,  and  the  United  Kingdom  coming  next  with  lil  per  cent.. 
Germany,  of  course,  being  entirely  eliminated.  In  the  last  year  or 
two.  however,  the  imports  ii'ri  Hong-kong  have  rajjidly  increased, 
and  a  large  proportion  of  these  goods  may  safely  be  put  to  the 
credit  of  the  I'nited  Kingdom.  Settled  conditions  in  China  and 
the  return  of  peace  to  liurope  may  be  expected  to  exjiand  the 
electrical  industry  altogether  beyond  its  present  proportions,  the 
interest  being  taken  in  the  market  by  American  capitalists  being 
si>eoially  hopeful  of  enormously  increased  demands  for  material  and 
machinery.  So  far  as  .Japanese  manufactures  are  concerned,  they 
are  not  altogether  giving  that  satisfaction  which  was  anticipated, 
and  it  is  therefore  quite  unlikely  that  they  will  retain  their 
present  position  when  British  electrical  engineers  are  once  more 
able  to  devote  their  energies  to  oversea  markets,  • 
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THE     FUSING     OF     AN     ELECTRIC     WIRE. 


[(•OMMUNICATKI).] 

"  It  is  believL'd  tliat  the  outbreak  was  caused  by  the  fusiug 
of  an  electric  wire." 

This  is  a  typical  "  explanation  "  given  as  the  cause  of 
an  outbreak  of  tire  nowadays,  and  it  is  one  we  can  read 
almost  every  week  in  our  newsimpers. 

It  is  (|uite  true  that,  with  the  ever-increasing  applications 
of  electricity  to  tlie  routine  of  life,  conflairrations  occa.sioTi- 
ally  occur  for  which  it  is  responsible,  liut  generally  in 
such  cases  the  outbreak  is  shown  to  be  due,  not  to 
the  use  of  electricity,  but  to  its  misuse  ;  but  it  is 
equally  certain  that  the  use  or  misuse  of  electricity  is 
in  many  instances  blamed  for  fires  with  which  it  has 
nothing  whatever  to  do.  What  further  proof  of  this 
stiitement  do  we  need  than  the  first  three  words  of  our 
opening  sentence  r  Ttiis  sentence  is  copied  exactly  from  a 
weekly  newspaper  ;  and  it  is  rarely  that  we  find  the  accusa- 
tion against  supposed  fused  wires  made  more  directly. 
There  is  nearly  always  that  qualifying  ■■  It  is  believed," 
or  ••  It  is  supposed."  These  words  can  only  mean  to  an 
unbiased  mind  that  there  was  no  direct  evidence  that  the 
tire  was  caused  by  the  fusing  of  an  electric  wire, 
or.  on  the  other  hand,  and  perhaps  more  likely,  that  no 
better  and  more  readily-adopted  explanation  presented 
itself.  To  the  layman,  electricity  is  shrouded  in  mystery  ; 
what,  then,  could  be  more  fitting  than  that  a  mysterious 
fire  should  have  a  mysterious  cause  'i 

The  writer  well  remembers  one  such  mysterious  fire,  for 
he  was  one  of  the  first  on  the  spot  after  the  alarm  had  been 
given.  Acting  in  an  official  capacity,  he  went  straight  to 
the  distribution  boxes  and  main"  fuses  of  the  electricity 
supply,  and  drew  and  retained  every  fuse.  A  careful 
examination  afterwards  showed  that  not  a  single  fuse  was 
of  such  extraordinary  capacity  that  it  would  fail  to  give 
adequate  protection  to  the  installation  ;  but  although  none 
of  these  ha<:l  blown,  or  even  showed  signs  of  overheating,  to 
this  day  it  is  the  firm  belief  of  several  of  those  most  nearly 
concerned  that  the  outbreak  originated  with  the  fusing  of 
an  electric  wire. 

The  occasion  of  this  fire  was  the  weekly  half-holiday  of 
the  assistants  employed,  who,  among  other  things,  made 
frequent  use  of  electric  irons.  Xow,  the  fire  did  not  break 
out  till  about  four  o'clock  in  the  afternoon,  the  establish- 
ment having  closed  at  one  o'clock.  It  is,  therefore,  the 
opinion  of  the  writer  that  an  electric  iron  had  inadvertently 
been  left  on,  and  had  in  time  set  tire  to  the  table  on  which 
it  stood,  for  it  was  well  known  that  irons  had  on  previous 
occasions  been  stood  on  the  bare  table  without  any  protec- 
tion whatever. 

The  risk  of  such  an  action,  apparently,  does  not  strike 
the  culprit  until  something  unlooked-for  has  happened. 
There  is  a  prominent  chief  electrical  engineer  in  whose 
house  this  same  thing  occurred.  He  once  related  how,  in 
the  small  hoirrs  of  the  morning,  he  awoke,  conscious  of  a 
very  strong  smell  of  burning  iu  the  house.  He  promptly 
hurried  down  stairs  to  ascertain  the  cause,  and  found  an 
electric  iron  embedded  some  \  in.  deep  in  his  kitchen  table. 
.Someone  had  gone  to  bed  and  left  the  iron  on.  It  was  a 
narrow  squetik. 

Against  such  accidents  as  these,  accidents  the  outcome  of 
carelessness,  for  which  electricity  is  not  to  blame,  there  is 
little  protection,  but  there  is  ample  protection  for  the  wires 
in  a  properly  installed  electrical  installation.  That,  com- 
pared with  other  forms  of  power  and  illumination,  electricity 
is  safe,  has  been  from  time  to  time  amply  proved  by 
statistics. 

For  some  time  the  writer  has  been  specially  interested  in 
the  ijuestion  of  fire  protection,  he  having  once  been 
privileged  to  take  an  activapart  in  a  research  on  "  the  effect 
of  fire  on  building  materials."  While  thus  engaged  he 
Lad  the  opportunity  of  carefully  examining  the  records 
of  various  fire  brigades  in  the  country.  Where  these 
records  had  been  properly  classified  there  was  clear  proof 
that  the  percentage  of  fires  traced  directly  to  the  use  of 
electricity  was  very  small  compared  with  its  great  rivals. 

Yet  we  must  not  rest  on  our  laurels.  So  long  as  there 
are  fires  which  can  reasonably  be  attributed  to  electricity  we 


feel  there  is  something  wrong.  The  whole  question  is  one 
of  efficiency — the  efficiency  of  the  electrical  engineer  and 
his  workmen. 

Try  to  call  to  mind  some  of  the  installations  you  have 
seen  at  diflFerent  times,  and  ask  yourself  the  (luestion-x- 
Were  they  or  are  they  safe  ?  The  writi'r  will  give  one  or 
two  in.stances.  The  first  is  a  motor  circuit  in  a  hay  and 
straw  merchant's  stores.  The  motor  drives  the  chaff  cutter, 
and  is  on  the  first  floor  with  its  starter.  The  main  switch  is 
downstairs  among  the  cut  chaff.  There  is  no  overload  or 
no-volt  relciise  on  the  starter,  and  it  is,  of  course,  usual  to 
shut  down  from  downstaii's  ;  and  although  it  is  usual  to 
go  upstairs  innnediabely  and  throw  the  starter  over  to  the 
"  off  "  position,  yet,  s;id  to  relate,  it  is  sometimes  forgotten. 
On  various  occasions,  to  the  writer's  knowledge,  has  this, 
occurred,  the  result,  of  course,  always  being  a  blown  fuse  ; 
but  suppose,  some  day,  that  the  glass  of  the  fuse-box 
is  broken,  and  the  fuse,  a  No.  18  copper  wire,  blows  out 
into  the  chaff  :  what  then  ?  A  fire  most  probably,  and 
caused  by  the  fusing  of  an  electric  wire  in  all  truth. 

AYe  next  visit  a  draper's  shop,  a  veritable  death-trap.  In 
the  window,  among  the  flannelette  and  other  gootl  burning 
materials,  is  the  distribution-box.  It  is  of  the  old  type, 
and  once  had  a  wooden  door  with  a  glass  front,  but  the 
hinges  were  weak,  and  the  door  has  fallen  off.  Does  the 
draper  replace  it  ?  No  !  and  he  will  not  until  the  fusing 
of  an  electric  wire  has  caused  another  fire,  and  the  draper 
is  selling  off  his  salvage  stock  in  his  new  premises. 

We  now  arrive  at  a  dwelling-house,  to  be  introduced  to  a 
budding  electrical  engineer.  This  lad  has  run  extensions 
from  the  existing  installation,  all  over  the  house,  but  his 
electrical  knowledge  at  present  does  not  carry  him  beyond 
flexibles,  and  these  are  tacked  and  tied  up  in  every  con- 
ceivable manner.  His  indulgent  parents  are  proud  of  him, 
and  marvel  at  such  cleverness,  but  if  they  wish  to  protect 
themselves  against  the  fusing  of  an  electric  wire  they  will 
be  well  advised  to  double  the  fire  insurance  policy. 

Our  last  call  is  a  double  one,  for  we  are  to  visit  two 
controlled  establishments.  We  shall  on  arrival  find  both 
ill  the  same  trouble.  There  has  been  a  mishap  at  the  elec- 
tricity works,  and  the  supply  has  been  off  for  a  few  minutes. 
The  supply  is  A.c,  single-phase,  and  the  starters  of  the 
motors  in  the  controlled  works  are,  as  usual  with  this  type  of 
motor,  not  automatically  released.  The  supply  has  been  off 
for  just  sufficient  time  to  allow  the  motors  to  stop,  and  has 
then  been  put  on  again  with  the  motors  standing  and  the 
starting  switches  in  the  running  position. 

Two  motors  have  been  burnt  out  on  account  of  the  non- 
fusing  of  two  electric  wires ;  for,  liecause  of  the  trouble 
and  delay  caused  by  the  blowing  of  fuses,  these  have  been 
strengthened  out  of  all  proportion,  and  now  when  they 
should  protect  the  motor  they  hold  in,  and  the  motor  is 
burnt  out,  causing  more  trouble,  delay,  and  expense  than 
the  blowing  of  a  hundred  fuses. 

The  writer  vouches  for  the  accuracy  of  all  the  incidents 
quoted  above,  and  hopes  that  some  lessons  may  be  learned 
from  them.  The  chief  lesson  is  that  inefficiency  does  not 
pay.  We  are  all,  at  the  present  time,  earnestly  considering 
how  best  we  can  capture  German  trade  ;  we  have  learned 
only  too  well  how  this  nation  in  the  past  has  consistently 
outpaced  us  in  the  race  for  commercial  supremacy.  We 
have  also  seen  and  realised  the  importance  our  enemies  have 
attached  to  a  scientific  training.  There  is,  however,  one 
direction  in  which  it  has  been  proved  that  they  can  claim 
no  superiority  over  us,  and  that  is  in  practical  workman- 
ship. Yet  who  would  think  so,  after  reading  the  incidents 
quoted  above  ? 

We  are  on  the  eve  of  great  changes,  changes  which  we 
venture  to  hope  will  alter  our  whole  commercial  position. 
Cannot  engineers,  wiring  contractors  and  electricians 
generally  see  that  the  standard  of  electrical  work  is  greatly 
improved  as  well  as  the  quantity  ? 

The  shortage  of  labour  t<vday  is  made  an  excuse  for  many 
misdeeds,  yet  logically,  owing  to  this  shortage  of  labour 
and  consequent  delays  in  putting  troubles  right,  we  should 
take  no  risks  at  all. 

Cheapness  must  be  combated  to  the  death  ;  it  has  never 
been  good  for  anyone.  An  electrical  installation  should  be 
so  good  that,  after  completion,  it  can  be  left  entirely  to 
itself,  and  almost  forgotten. 
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Almost,  if  not  quite,  tlie  most  important  part  of  an 
electric  installation  i.s  the  fuse-box.  It  is  here  that 
fires  are  prevented.  The  fusins;  of  an  electric  wire  should 
always  happen  to  prevent,  and  never  to  cause,  fire  ;  and  this 
ran  be  brought  about.  It  will  never  entirely  fulfil  its 
purpose,  however,  until  the  draper  ceases  to  put  a  hairpin 
across  to  keep  him  going,  or  until  the  factory  electrician 
realises  that  a  motor  that  takes  too  much  current  is  not 
working  properly,  and  should  be  attended  to  at  once. 

Too  many  arc  satisfied  to  "  carry  on  "  so  long  as  the 
lamps  will  light  or  so  long  as  the  motor  will  run  ;  but  this 
is  not  efficiency.  The  difference  lietween  efficiency  and 
inefficiency  is  heat,  and  heat  spells  fire,  and  fire  spells 
"  the  fusing  of  an  electric  wire." 

For  the  reputation  of  electricity,  for  the  welfare  of  our 
pockets,  and  for  the  benefit  of  the  future  generation,  let  us 
see  that  all  our  electrical  installations  are  well  put  in  and 
well  taken  care  of  afterwards,  for  it  is  only  by  this  means 
tliat  we  shall  be  enabled  to  say  to  all  the  world  :  "  It  is 
known  that  a  serious  fire  was  prevented  by  the  fusing  of 
M\  electric  wire." 


TRADE     IN     NEW     ZEALAND. 


Some  extracts  are  given  below  from  the  report  by  H.M.  Trade 
Commissioner  in  New  Zealand  (Mr.  R.  W.  Dalton)  for  the 
year  1916,  which  has  recently  been  issued  by  the  Board  of 
Trade.  The  report  itself  is  pubhshed  by  H.M.  Stationery 
Office  (Cd.  8,686),  price  6d. 

The  foUowing  table  shows  the  total  imports  of  electrical 
machinery  and  appliances  into  New  Zealand,  distinguishing 
those  from  the  United  Kingdom  and  the  United  States  : — • 


1915. 

1916. 

1915. 

1916. 

£ 

i: 

%  of  total. 

%  of  total. 

United  Kingrdoin 

...     24.'5,706 

32.5,942 

71-2 

687 

Fnited  States     ... 

...        70,521 

114,151 

20-4 

24-1 

Other  Countries 

...       29,36.5 

34,362 

S-4 

7-2 

Totals 


345,592         474,4.55       lOO-Q       lOQ-Q 


The  war  has  given  American  firms  a  big  advantage  in  this 
trade,  but  I  see  no  reason  why,  if  United  Kingdom  firms  are 
so  determined,  they  should  not  more  firmly  establish  them- 
selves when  war  is  over.  New  Zealand  is  bound  to  become  a 
big  electrical  country,  and  it  is  not  unlikely  that  the  greatest 
development  will  take  place  within  the  next  few  years.  It 
is  unfortunate  from  the  point  of  view  of  United  Kingdom 
firms  that  immediately  before  such  a  development  American 
interests  should  have  had  such  an  opportunity  to  get  a  hold 
on  the  market.  Wherever  one  goes  in  New  Zealand  one  finds 
the  view  held  that  New  Zealand,  which  is  a  water-power 
country,  is  almost  the  prerogative  of  American  firms.  I  do 
not  see  for  a  moment  why  this  should  be  so,  and  I  believe 
that  the  comparative  ability  of  the  two  countries  to  deal  with 
high-tension  work  and  long-distance  transmission  from  water- 
power  schemes  is  misunderstood.  I  would  .say  that  the  need 
for  very  efficient  representation  of  Briti.sh  firms  is  greater  now 
than  it  has  ever  been  in  order  to  equalise  American  and 
British  effort  on  the  market,  and  to  be  ready  for  the  big 
extensions  of  electrical  work  which  wiU  undoubtedly  take 
place. 

The  greatest  difficulty  is  to  be  found  in  securing  reliable 
agents  for  machinery  and  engineering  lines  for  which  tech- 
nical agents  are  required.  Agents  with  technical  knowledge 
are  difficult  to  find,  and  those  who  have  technical  knowledge 
are  usually  so  well  supplied  with  agencies  that  they  cannot 
adequately  work  any  more.  This  is  a  very  real  ob.<rtacle  in 
the  w'ay  of  United  Kingdom  firms,  and  it  is  one  to  which 
I  think  they  will  have  to  give  their  attention  when  the  war 
is  over.  The  only  way  out  of  the  difficulty  that  I  can  see 
is  that  they  should  combine  in  groups  to  send  out  one  tech- 
nical representative  from  home  to  represent  each  group. 

Water-power  Schemes. 

One  of  the  most  important  developments  in  the  near  future 
will  be  in  the  direction  of  the  utilisation  for  light  and  power 
of  the  extensive  water  powers  of  the  Dominion.  In  spite  of 
its  size  and  importance,  the  Lake  Coleridge  scheme,  as  it  has 
been  developed  so  far,  may  perhaps  be  regarded  as  only  an 
experiment  in  relation  to  the  possibilities  of  water-power 
development  in  New  Zealand.  There  seems  to  be  no  doubt 
whatever  that  the  Ijake  Coleridge  scheme  has  been  a  success. 
The  Government  are  eminently  satisfied  with  the  scheme 
and  that  further  development  of  this  work  is  to  be  antici- 
pated. The  Christchurch  municipality,  by  their  energy  and 
enterprise,  are  also  managing  sncces.sfuUy  to  prove  to  the 
district  that  electricity  will  open  up  a  new  era  for  indu.stries. 

There  has  already  been  talk  of  the  establishment  of  new 
industries  in  this  di-strict  as  a  result  of  the  scheme,  and  of 
developments  of  electrochemical  and  electrometallurgical  enter- 


prises whieh  are  made  possible  by  the  power  now  available, 
or  to  be  made  available  in  the  future;  and  a  contract  has. 
already  been  entered  into  with  a  firm  proposing  to  produce 
caustic  soda  and  hydrochloric  acid.  But  the  greater  result 
will  probably  be  found  in  the  development  of  simQar  schemes 
in  other  parts  of  the  Dominion. 

During  the  past  year  the  electrical  engineer  to  the  Govern- 
ment (Mr.  E.  Parry)  has  been  engaged  on  the  examination 
of  a  scheme  to  supply  the  whole  of  the  North  Island  with 
electric  power.  The  initial  intention  was  to  develop  one  water 
power  for  the  whole  island,  but  it  was  eventually  decided 
that  in  view  of  the  difficulties  (chiefly  of  long-distance  trans- 
•  mission)  it  would  be  desirable  to  have  three  sources.  It  is 
thought  that  the  scheme  which  best  satisfies  all  requirements 
is  one  in  which,  at  the  outset,  three  water-power  sources 
would  be  developed  for  supplying  respectively  the  Auckland 
District,  the  Hawkes  Bay  District,  and  the  Wellington  Dis- 
trict. These  sources  would,  in  the  ordinary  course  of  deve- 
lopment, be  linked-up  together,  and  by  reinforcing  each  other 
provide  additional  guarantee  of  continuity  of  supply. 

For  the  Auckland  supply  a  source  on  the  Waikato  river, 
where  120,000  h.p.  can  be  obtained,  is  thought  to  be  best; 
for  Wanganui.aand  Masterton,  the  Mangahao  river  is  sug- 
gested, and  the  power  estimated  tor  is  25,000  h.p.;  for  the  • 
Hawkes  Bay  district  the  best  source  is  the  Waikaremoana 
Lake,  which  is  also  .suggested  as  a  supplementary  source  for 
the  Wellington  district.  It  is  proposed  that  the  Wellington 
and  Auckland  schemes  should  proceed  simultaneously ;  the 
estimated  cost  of  these  works  is  ^1,000,000  and  ^1,200,CX"10 
respectively.  If  labour  is  available  work  may  be  begun  at  an 
early  date  on  the  tunnelling,  road-making,  itc,  but  it  is 
not  likely  that  any  work  involving  plant  will  be  carried  out 
before  the  end  of  the  war.  As  tar  as  the  Waikaremoana 
scheme  is  concerned,  it  is  proposed  that  this  should  be  de- 
ferred for  the  present,  and  be  made  dependent  on  the  con- 
struction of  the  Napier-Gisbome  railway,  which  the  engineer 
favours  operating  electrically ;  without  this,  railway  construc- 
tion work  would  be  made  very  difficult. 

In  addition  to  these  large  schemes  there  have  been  a  num- 
ber of  smaller  schemes  carried  out.  or  proposed,  by  local 
bodies  and  others.  The  Wairua  Falls  plant,  which  was  in- 
stalled by  a  new  cement  works  in  the  North  Auckland  dis- 
trict in  order  to  supply  itself  with  power,  was  opened  during 
the  year,  and  supplies  the  town  of  Whangarei  with  light.  It 
is  probable,  however,  that  most  of  the  schemes  which  have 
not  actually  been  carried  out  will  be  held  up  until  a  definite 
deci-sion  is  arrived  at  by  the  Government  in  the  matter  of 
the  larger  works. 

Electrical  Supplies. 

A  branch  of  trade  which  is  open  to  improvement  from  the 
point  of  view  of  British  trade  is  that  in  cooking,  heating  and 
similar  appliances  for  household  use.  Domestic  service  in 
New  Zealand  is  very  difficult  to  obtain;  it  lives  in  a  state  of 
constant  unrest,  and  is  very  intractable.  The  average  house- 
holder is,  therefore,  driven  to  employ  as  many  labour-saving 
devices  as  possible,  and  as  a  result  the  use  of  electrical  appli- 
ances is  more  a  necessity  than  a  luxurj',  even  in  quite  small 
households.  British  articles  of  this  class  are  seldom  .seen, 
and  it  is  generally  stated  that  they  do  not  compare,  either 
in  efficiency  or  finish,  with  similar  appliances  from  other 
sources.  For  all  these  articles  there  is  an  ever-increasing 
demand. 

There  has  been  an  enormous  trade  done  in  New  Zealand 
in  electric  torches  and  batteries.  Japan  has  delivered  a  great 
number,  but  these  have  be«n  found  very  unsatisfactory.  The 
torches  and  batteries  with  the  greatest  sale  are  now  American, 
and  for  similar  articles  they  are  very  much  cheaper  than 
British ;  the  range  is  a  very  big  one  so  far  as  cases  "are  con- 
cerned. In  regard  to  the  batteries,  the  main  attraction  is 
a  guarantee  of  service  with  every  batten,',  the  date  to  which 
the  battery  is  guaranteed  being  marked  on  each  article. 
There  is  an  undoubted  opportunity  for  the  trade  in  British 
articles  of  this  class.  There  are  one  or  two  well-known  rnakes 
already  on   the  market,  but  buyers  complain  of  the  price. 

Japan  has  done  a  fair  trade  in  electrical  supplies,  but  it 
has  been  found  that  these  are  unsatisfactory,  and  I  am  told 
that  unless  considerable  alteration  is  made  the  trade  will 
not  last. 

The  Effort  Needed. 

It  is  fairly  safe  to  assume  that  for  reasons  both  of  improve- 
ments in  producing  methods  at  home  and  of  the  quickened 
patriotic  sentiment  in  the  Dominion.  British  manufacturers 
will  be  in  a  more  favourable  position  for  competing  when  the 
war  is  over.  The  advance  of  foreign  trade  at  the  expense 
of  Briti.sh  trade  is  not  serious  in  the  total,  but  it  should  be 
remembered  that  it  is  fairly  serious  in  some  individual  lines. 
Preparation  may  be  made,  and  should  be  made  now,  to  deal 
with  the  position  when  the  war  is  over;  the  actual  effort  in 
most  trtides  may  li.nve  to  be  deferred,  but  in  the  meantime 
Briti.sh  firms  should  explain  to  customers  the  difficulties  of 
delivery. 

Many  complaints  have  been  made  to  me  as  to  the  treat- 
ment customers  have  received  from  firms  at  home  since  the 
war,  but  I  find  that  when  buyers  here  understand  the  diffi- 
culties under  which  all  business  in  the  United  Kingdom  is 
being  carried  on,  imagined  grievances  largely  dis.nppear;  most 
people  understand   in   general  the  straits  to  which  firms  at 
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iioinc  liave  been  put,  but  they  do  not  undoistand  in  dctiiil 
.that  export  packers  have  {jouo ;  that  ol'l'iee  and  hhippinj,'  stall's 
are  ahno.st  entirely  new  to  their  work  ;  that  in  nrany  eases 
actual  producers  are  new,  and  have  to  be  trained,  and  80 
forth.  It  is  on  these  points  that  linns  should  give  more 
information. 

As  iejj;ards  machinery,  in  cases  where  the  position  of  British 
firms  is  unsatisfactory  the  reason  is  to  be  found  chiedy  in  one 
or  more  of  the  I'oUowiii;^  facts: — (1)  That  our  manufacturers 
liave  not  examined  the  development  of  the  Dotiiinion;  ("2) 
that  if  they  knew  of  the  development,  they  either  have  not 
realised  its  imjKirtance  or  have  not  attempted  to  cater  for  it, 
but  have  persisted  in  olfering  unsuitable  lines;  and  (3)  that 
their  selling  campaigns  are  not  adequate.  I  can  quite  under- 
■stand  that  firms  may  not  find  it  profitable  to  manufacture 
certain  lines  exclusively  for  this  market,  if  those  lines  are 
different  from  their  starulard  designs.  If  this  is  so,  however, 
it  would  be  better  for  themselves  and  for  the  reputation  of 
British  trade  in  general  to  refrain  from  offering  on  this 
market  lines  which  are  unsuitable,  or  from  offering  suitable 
goods  in  such  a  manner  as  would  st^em  to  indicate  that  it 
■was  immaterial  to  them  w'hether  they  got  the  trade  or  not. 
As  it  is,  our  manufacturers  are  continually  being  compared 
with  American  manufacturers  to  their  disadvantage.  The 
fact  is,  of  course,  that  the  American  manufacturers  supply 
to  this  market  machinery  which  is  such  as  they  have  to  manu- 
facture for  their  own  home  conditions,  and  it  is,  therefore,  not 
particularly  enterprising  of  them  thus  to  supply  New  Zea- 
land's needs. 

As  I  said  last  year,  American  production  is  so  much  stan- 
dardised that  in  the  majority  of  cases,  perhaps,  manufac- 
turers in  that  country  would  be  even  less  di.sposed  than 
British  firms  to  alti^r  their  pattern.s — the  trouble  is  that  they 
are  not  so  frequently  asked  to  do  so  because,  for  the  reasons 
already  indicated,  there  is  not  the  same  need. 


SCIENTIFIC     AND      INDUSTRIAL     RESEARCH. 


{Abstract  of  Report  of  the  Advisory  Council  of  the  Depart- 
ment OF  Scientific  and  Industrial  Research.) 

( Concluded  from  paqe  227). 

It  will  be  an  important  part  of  our  duties  to  arrange  for 
surveys  to  be  made  of  existing  scientific  knowledge  and  the 
fields  for  research  in  particular  industries.  Systematic  sur- 
veys of  this  kind  are  needed  in  many  directions,  and  we  are 
arranging  for  their  production  as  rapidly  as  circumstances 
will  permit. 

On  the  advice  of  the  non-ferrous  section  of  our  Standing 
Committee  on  Metallurgy  we  have  appointed  a  committee 
to  prepare  for  us  two  surveys  giving  the  existing  knowledge 
and  practice  as  to  the  zinc  industry,  and  as  to  the  smelting 
and  refining  of  copper,  and  the  qualities  of  copper  and  the 
copper  alloys.  We  are  entrusting  to  this  Committee  as  an 
interim  arrangement,  pending  the  establishment  of  an  Asso- 
ciation for  Research  into  the  non-ferrous  alloys,  the  direction 
of  a  research  into  the  best  method  of  making  .sound  castings 
of  copper  and  brass.  The  Brass  and  Copper  Tube  Association 
have  offered  a  contribution  of  f  1,000  towards  the  cost  of  this 
investigation,  and  we  have  recommended  the  Council  to  make 
an  equal  contribution. 

We  have  asked  a  Special  Committee  of  the  Standing  Com- 
mittee on  Engineering  to  prepare  a  memorandum  on  the  field 
for  research  into  lubricants  and  lubrication,  with  an  analysis 
of  the  problems  involved,  and  a  suggested  scheme  of  re.search. 
We  have  also  offered  a  grant  to  the  Bradford  Association  for 
Engineering  Research  towards  the  cost  of  preparing  a  survey 
of  the  field  for  research  into  the  flow  of  steam  in  pipes. 

As  the  result  of  representations  made  to  us  by  the  Society 
of  Illuminating  Engineers  we  have  appointed  a  joint  Sub- 
Committee  of  our  Standing  Committee  on  Engineering  and 
Glass  and  Optical  Instruments,  together  with  certain  co-opted 
members  from  the  Society  of  Illuminating  Engineers,  to  make 
a  survey  of  the  field  for  research  in  illuminating  engineering. 

The  Government  of  the  Commonwealth  of  Australia  have 
appointed  an  Advisory  Council  of  Science  and  Industry  with 
an  Executive  Committee,  of  which  the  Prime  Minister  is  the 
chairman.  The  Executive  Committee  have  entered  into  direct 
relations  with  our  Council. 

In  June  of  this  year  the  Secretary  of  State  for  the  Colonies 
forwarded  to  the  Department  a  copy  of  a  dispatch  from  the 
Governor-General  of  .the  Union  announcing  that  "  arrange- 
ments" had  "  been  completed  for  the  organisation  and  carry- 
ing out  of  a  system  of  investigation  into  the  national  re- 
sources of  South  Africa  with  a  view  to  a.s.sisting  and  develop- 
ing industrial  activity  within  the  Union."  We  have  opened 
semi-oflficial  correspondence  with  the  South  African  Scientific 
and  Technical  Advisory  Committee,  and  have  offered  to  fur- 
nish them  with  all  information  and  assistance  in  our  power. 

Progref.s. — The  investigation  into  the  corro.sion  of  non- 
ferrous  metals  in  sea-water  initiated  by  the  Institute  of 
Metals  has  already  yielded  positive  results  which  may  prove 
of  great  practical  value.  With  the  as-sistance  of  the  Brighton 
Corporation  full-scale  experiments  running  night  and  day 
were  arranged  under  the  general  supervision  of  Captain 
Bengough,    who    was  in   charge    of   the   research      The   pro- 


gress imu  iiiadi'  1.5  nut  the  result  of  the  large  .scale  tests — 
valuable  as  these  are  likely  to  prove — but  the  result  of 
systematic  laboratory  attack.  The  research  has  now  been 
extended,  on  the  initiative  and  with  the  assistance  of  the 
British  Electrical  and  Allied  Manufacturers'  Association,  to 
cover  corrosion  of  condenser  tubes  in  service  on  land. 

The  Institution  of  Gas  Engineers  have  long  supported  a 
re.search  under  I^r,  Mellor  into  refractories  at  Stoke.  The 
(Jouncil  recogiii.se  that  the  problems  connected  wilh  refrac- 
tory materials  call  for  greatly  increased  attention.  Any 
.scheme  to  be  .satisfactory  must  find  a  pro|ier  place  not  only 
for  the  work  which  has  .so  long  been  carried  on  at  Stoke,  but 
also  for  that  more  recently  begun  with  valuable  results  at 
the  National  Physical  Laboratory,  as  well  as  for  that  in 
contemplation  at   Shellield   and  elsewhere. 

.\nother  important  research  being  conducted  at  the  Stoke 
School  under  Dr.  Mellor  and  Mr.  Bernard  Moore  is  making 
very  .satisfactory  progress;  it  is  an  attempt  to  produce  a 
marketable  hard  porcelain  from  purely  British  material.  A 
ware  has  alieaily  been  produced  which  is  exi)ected  to  prove 
cheaper  than  English  earthenware.  A  cheap  and  new  glaze 
has  also  been  developed. 

The  flow  of  steam  through  nozzles  is  a  matter  of  deep 
importance  to  steam  turbine  manufacturers,  and  the  Council 
recoiiimeiided  a  grant  for  a  .series  of  pieliiiiinary  investigations 
in  which  the  University  of  Manchester,  the  Royal  Technical 
College,  (Ma.sgow,  the  British  Westinghouse  Co.,  and  the 
British   Thomson-Hou.ston   Co.  are  taking  part. 

A  research  at  the  National  Physical  Laboratory  into  the 
heating  of  buried  cables,  planned  by  the  Institution  of  Elec- 
trical Engineers  more  than  four  years  ago,  had  been  held 
up  through  lack  of  funds  until  the  Committee  of  Council 
made  a  considerable  grant  on  our  advice.  The  work  was 
put  in  hand  early  in  1916,  and  the  exijerimental  cables  are 
now  all  laid  and  connected  except,  one.  The  installation  of 
apparatus  in  the  huts  is  complete,  and  regular  observations 
are  in  progress.  The  cables,  which  are  all  paper-insulated, 
include  armoured  cables  laid  direct  in  the  ground,  cables 
laid  solid  in  bitumen,  and  cables  drawn  into  a  six-way  stone- 
ware duct.  The  County  of  Ixjndon  Electricity  Supply  Co. 
undertook  the  drawing-in  and  jointing  of  the  larger  cable. 
Lengths  of  concentric  cable  have  been  lent  by  the  same 
company,  and  five  lengths  of  three-conductor  cable  have  been 
lent  by  the  Newcastle-on-Tyne  Electric  Supply  Co. 

The  electricity  supply  undertakings  of  Bristol,  St.  Maryle- 
bone,  and  Wolverhampton  have  co-operated  by  placing  .sec- 
tions of  their  cable  systems  at  the  disposal  of  the  staff  of-  the 
National  Physical  Laboratory  for  observations  and  measure- 
ments extending  over  considerable  periods  of  time. 

Concurrently  with  this  work,  and  with  the  aid  of  the 
Department,  extensive  research  has  also  been  carried  out 
for  the  In.stitution  of  Electrical  Engineers  at  the  University 
of  Liverpool  under  the  direction  of  Prof.  E.  W.  Merchant 
and  Mr.  P.  J.  Teago.  A  careful  study  has  been  made  of 
the  heating  of  feeder  cables  of  various  sections  laid  in  stone- 
ware troughs  filled  w'ith  bitumen  at  a  depth  of  about  3  ft. 
below  ground.  The  mains  were  laid  by  the  staff  of  the 
Liverpool  Corporation  electricity  works.  Valuable  results 
have,  been  obtained  showing  the  relation  between  final  tem- 
perature rise  and  current  density.  In  addition,  the  values 
of  the  thermal  resistances  of  the  cable  coverings  and  the 
trough  are  being  determined. 

Another  i-esearch,  initiated  by  the  Institution  of  Electrical 
Engineers,  into  the  properties  of  insulating  oils  and  aided 
by  the  Department,  has  been  carried  out  with  the  assistance 
of  a  number  of  important  engineering  laboratories  and  finns, 
who  have  placed  the  services  of  their  technical  staffs  and 
their  works,  together  with  a  considerable  quantity  of  oil,  at 
the  disposal  of  the  research.  The  research  had  already  been 
in  progress  three  years  before  it  was  aided  by  the  Depart- 
ment. Reports  received  show  that  considerable  progress  has 
been  made. 

On  the  advice  of  our  Standing  Committee  on  Engineering, 
we  have  initiated  a  series  of  preliminary  experiments  in  steam 
plant  for  high  temperatures  and  pressures,  which  is  being 
carried  out  with  the  assistance  of  Messrs.  Babcock  &  Wilcox, 
Ltd.,  at  the  Royal  Technical  College,  Glasgow.  We  have 
arranged  that  the  investigation  .shall  begin  with  careful 
observations  of  the  internal  and  external  deterioration  of 
superheaters  operating  at  high  temperatures.  The  investiga- 
tion is  being  conducted  under  the  direction  of  a  Special  Sub- 
Committee  of  the  Standing  Committee  on  Engineering,  with 
Sir  Maurice  Fitzmaurice  as  chainnan. 

We  have  refused  during  the  past  year  to  recommend  grants 
in  2.5  cases. 

When  we  reported  last  year  we  had  recommended  main- 
tenance grants  to  nearly  40  individuals  under  a  provisional 
.scheme,  but  a  number  of  the.se  were  unable  to  begin  work, 
mostly  because  they  were  called  to  the  Colours.  The  actual 
awards  made  during  the  session  1916-17  amounted  to  36,  of 
which  24  were  to  students  being  trained  in  the  methods  of 
research  (of  whom  six  were  women),  10  were  made  to  in- 
dependent research  workers,  and  two  were  made  for  research 
assistants. 

The  Committee  of  Council  have  placed  a  sum  not  exceed- 
ing £6,000  at  our  disposal  for  grants  to  research  workers  to 
be  made  during  the  session  1917-18,  and  we  intend  to  con- 
tinue our  experiment  of  last  year.  We  propose  to  consider 
applications     for    personal    allowances,     and     for    assistants. 
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apparatus,  materials,  and  equipment  from  research  workers 
in  general,  and  not  to  confine  the  grants,  as  we  did  at  first, 
to  workers  in  educational  institutions. 

We  have  given  considerable  thought  during  this  year  to 
the  question  of  encouraging  inventors.  The  Department  can- 
not assist  in  the  commercial  exploitation  of  patented  inven- 
tions. In  any  suitable  cases,  however,  where  funds  were 
needed  for  working  out  on  a  full  scale  a  process  or  device 
already  patented,  we  think  that  we  might  pro[)er!y  recom- 
mend a  grant  for  this  purpose,  since  it  would  clearly  fall 
within  the  meaning  of  industrial  research.  Inventors  who 
submit  suggestions  or  ideas  for  investigation  are  advised  if 
they  wish  to  retiiiii  proprietary  rights  in  their  invention  to 
obtain  provisional  protection  before  submitting  details  of 
their  invention   to  the   Department. 

The  encouragement  of  the  discoverer  and  inventor  is  a 
matter  with  which  we  have  great  sympathy.  The  Depart- 
ment propose  to  make  it  a  condition  of  their  recognising 
trade  associations  for  research  that  provision  should  be  made 
in  the  articles  of  association  for  the  results  of  any  researches 
being  communicated  in  the  first  instance  to  the  Conmiittee 
of  Council  in  order  that,  after  consultation  with  the  board  of 
the  association,  and  any  other  co-operating  bodies  and  per- 
sons, the  Committee  may  determine  in  the  national  interest 
whether,  and  to  what  extent  and  under  what  conditions,  the 
results  shall  be  made  available.  This  clause  will  enable  the 
Department  to  secure,  among  other  things,  the  intere.sts  of 
the  inventor  or  discoverer  who  has  done  work  for  such  an 
association. 

We  have  received  a  number  of  applications  from  indivi- 
dual firms  aisking  for  assistance  in  dealing  with  difficulties 
encountered  in  the  course  of  manufacture.  The  co-operative 
associations  for  research  which  we  hope  to  .see  established 
will  no  doubt  prove  very  useful  to  their  constituent  firms 
who  are  in  difficulties  of  this  kind ;  in  the  meantime,  we  shall 
do  our  best  to  assLst  inquirers  to  obtain  the  best  advice  avail- 
able. In  cases  where  the  difficulty  put  before  us  appears  to 
raise  a  problem  of  research,  we  .shall,  in  suitable  cases,  pro- 
vide the  necessary  funds.  When  a  result  is  obtained  we  shall 
invite  the  manufacturer  to  repay  the  cost,  or  part  of  the 
cost,  of  the  investigation,  in  return  for  an  exclusive  right  to 
the  use  of  the  results  for  a  period  to  l)e  agreed  on. 

We  have  been  considering  other  possible  means  of  en- 
couraging individual  manufacturers  who  have  shown  in  an 
unmistakable  way  that  they  are  anxious  to  place  their  works 
on  a  scientific  basis.  In  ca.ses  .such  as  these  we  should  be 
prepared  to  entertain  a  proposal  to  attach  a  young  research 
worker  to  the  works  laboratory  for  an  agreed  length  of  time. 
which  might  be  divided  into  three  periods.  During  the  first 
lieriod  the  Department  would  pay  the  salary  of  the  worker. 
during  the  second  the  Department  would  pay  half,  and  during 
the  third  the  firm  would  pay  the  whole. 

Whatever  has  been  accomplished  will  be  better  understood 
by  comparing  the  general  attitude  of  manufacturers  to-day 
with  their  attitude  before  the  war,  or  even  18  months  ago; 
by  noticing  the  rapidity  with  which  men  of  science  at  long 
last  are  coming  to  their  own ;  by  listening  to  the  altered  tone 
of  all  classes,  and  not  least  the  men  of  liusiness,  towards  the 
claims  of  education. 


NEW    PATENTS  APPLIED   FOR,    1917. 

(not  vet  published.) 

Compiled  expressly  (or  this  journal  by  Messu.s.  W.  P.  Thompson  &  Co., 
Klectriciil  Patent  Agents,  28,^),  High  Holborn,  London,  W.C,  and  at 
Liverpool    and  Bradford. 

12,268.     "  Klectrical   condensers."     W.   S.    Dennett.      August  27th. 

12,276.  "  Power  systems.'*  British  Thomson-Houston  Co.  (General'  Elec- 
tric Co.,    I'.S.A.).     August   27th. 

12,278.  "  Spark  plugs."  La  Tkench  Powiili  .SrARK  Pui'i.  Co.  &  E.  C.  K, 
Marks.     August  27th. 

12,280.     "  Testing  for  dynamo   b.Tlance."     N.    \V.  .Akimoff.     .August  27th. 

12,284.  "  junction-box  coupling  lor  electric  conduits."  J.  N.  SciSM. 
.\ugust  27th. 

12.290.  "  .\pp.nratus  for  ignition  in  explosive  engines."  J.  H.  .Stringham. 
August    27lh. 

12.299.  "Indicators  for  electric  .-.witches,  t'te."  J.  M.  Dli  Vries-de  Waal. 
August   27th. 

12,303.     "  .Armatures  of  electric  motors."     W.  J.   .Sturcess.     August  27th. 

12,308.  "  Electric  illuminated  walking-stick,  &c."  F.  S.  Knight.  August 
28th. 

12,320.  "  Combined  electric  light  fitting  and  lampholder."  R.  J.  Hart. 
August  28lh. 

12.326.     "  Electro-deposition    of   tubes."     C.    W.    Dennv.     August    28th. 

12.351.  "  Time-limit  electric  circuit-breaker."  .Akt.  Ges.  Brown,  Boverk 
ft  Cie.     .August  28th.      (Germany,    February   20lh.) 

12,357.    "  Galvanic  batteries."     G.  Oldham    &   J.    Oldham.     .August   28th. 

12.373.     "  Electric  gramophone."      D.    Branson.      .August    29th. 

12,382.  "  Magnetic  clutch,  gear-box  and  differential  combination."  J. 
LArDURCv    &    \V.    Warnier.      .August    29th. 

12,414.  "  Kit;ings  for  electric  lamp  shades,  reflectors,  &c."  A.  Reynolds 
AND   F.   .A.   Reynolds.     August  29th. 

12,421.  "  Receivers  for  wireless  signals."  C.  S.  Franklin  &  Marconi's 
Wireless  Telegraph  Co.     August  29th. 

12.423.  "  Surface  electrical  conduits  and  fittings  therefor."  American  Con- 
duit Manufacturing  Co.  &  A.  E.  White.     August  29th. 

12,425.  "  Electrolytic  deposition  of  iron,  t*te."  P.  S.  Devereux.  August 
29th. 

12,427.  "  Ignition  devices."  E.  C.  R.  Marks  (Splitdorf  Electrical  Co., 
U.S.A.).     .August  29th. 

12,441.  "  Reflectors  for  wireless  telegraphy  and  telephony."  C.  S.  Frank- 
lin, G.   Marconi   &    Marconi's  Wireless   Telegraph   Co.     August  29th. 

12,456.     "  Electrical    switches."      W.    H.    Cox.      August    30th. 

12,460.  "  Selector  systems  for  telegraph  typewriters."  A.  E.  Alexander 
(Kleinschmidt    Electric  Co.,    U.S.A.).     August  30th. 

12,462.  "  Electric  heating  elements."  H.  J.  Dowsing  &■  Dowsing  Radiant 
Heat  Co.     August  30th. 

12,469.  "  Phase  advancers."  British  Thomson-Houston  Co.  &  N.  Shuttle- 
worth.      .August    30th. 

12,473.     "  Electric    bells."      E.    A.    Gk.miam.      August    30th. 

12.478.  "  Control  systems  for  electric  motors."  British  Westinghouse 
Electric  &  Manufacturing  Co.  (Westinghouse  Electric  &  Manufacturing  Co., 
U.S.A.).     August   30th. 

12.479.  "  Phase  converters  for  polyphase  distributing  systems."  Britisi* 
Westinghouse  Electric  &  Manufacturing  Co.  (Westinghouse  Electric  and 
Manufacturing    Co.,    U.S.A.).     August   30th. 

12.480.  "  Phase  balancers  for  polyphase  distributing  systems."  British 
Westinghouse  Electric  &  Manufacturing  Co.  (Westinghouse  Electric  and 
Manuf.icturing  Co.).      August   30th. 

12,520.     "  Electromagrets."      C.    H.    Pritchard.      August    31st. 

12.539.  "  Generating  ignition  currents  for  internal-combustion  engines." 
Splitdorf    Electrical  Co.     .August  31st.      (U.S. .A.,    August  .31st,    1916.) 

12.566.     "  Electrical    accumulators."      C.    H.    Worsnof.      September    1st. 

12,5/2.  "  Electric  heating  and  cooking  apparatus."  G.  Pate  &  A.  R. 
Wood.      September  1st. 

12.577.  "  Receivers  for  wireless  signals."  C.  S.  Franklin  &  Marconi's 
Wireless  Telegraph  Co.     September  1st. 


PUBLISHED   SPECIFICATIONS. 


A   Gas   Engine    Record. — The  experiences  of  g.asolene 

en^'ines  are  not  u.siially  entertaining.  Imt  an  exception  to  the 
(reneral  rule  is  providetl  by  the  career  of  an  engine  which  was 
formerly  part  of  the  equipment  of  the  No.  1  Australian  General 
Hospital  at  Lemnos  Island.  Dr.  Stanley  Argyle,  in  the  course  of 
a  lecture,  recited  its  history.  He  had  to  take  it  over  from  Egypt 
to  Miiilros,  where  its  main  function  was  to  supply  electric  ))Ower 
for  the  .\-ray  ajiparatus  at  the  hospital.  Incidentally,  it  furnishetl 
electric  illumination  for  all  the  tents,  and  was  generally  a  great 
boon  to  the  jmtients.  Later  it  was  taken  over  to  Galliimli.  where 
it  survived  to  the  end,  and  supplied  light  in  numerous  dug-outs. 
At  the  famous  evacuation  it  was  not  abandoned,  but.  together  with 
the  electrical  equipment  connected  with  it,  was  removed  from  the 
peninsula,  "  not  a  yard  of  wire,"  added  Dr.  Argyle.  amid  applause, 
'■  beintr  left  behind."     ^fellmllrne  Age. 

Research    in    Japan. — Accordinj;   to    a    paragrapli    in 

VEeiimimiiila  u'llalui.  the  Japanese  have  decided  on  the  establish- 
ment at  Tokio  of  a  lalmratory  for  scientific  and  industrial  research. 
The  chief  work  of  the  institution  will  be  to  develop  .Japanese 
industry  by  the  application  of  modern  inetho<l9.  The  main  sections 
of  the  laboratory  will  be  those  devoted  to  researches  in  electricity, 
chemistry,  electrochemistry,  textiles,  and  metallurgy.  To  cover 
the  expen.ses.  Parliament  has  passed  a  law  empowering  the  Govem- 
raent  to  make  a  grant  to  the  lalioratory  of  two  million  yen  (over 
£200.000),  payable  in  instalments  of  200.000  yen  per  annum  over 
a  period  of  10  years.  The  Imperial  Household  htis  also  made  a 
grant  of  one  million  yen  (£100,000).  At  a  reamt  meeting,  the 
promoters  of  the  scheme  elected  a  Committee,  whose  object  will 
be  the  collection  of  funds  independently  of  Govemraeiit  grants.  A 
sum  of  2.900,000  yen  (over  £290,000)  "has  alreafly  Ixeii  collected, 
so  that  the  laboratory  will  have  available  funds  oxceetling  five 
million  yen  (half  a  millien  sterling). 


X8X6. 


TJie  numbers  in  parentheses  are  those  under  which  the  specifications  will 
III-    prinucl   and    abridged,    and   ;ill   subsequent   proceedings   will    be    taken. 

6.404.  Electrical   Regul.viors.     C.   F.  Kettering.     July  26th.   1915.  (I01,014.> 

6.405.  SssTEMS  of  l-a.ECTRicAL  Generation.  C.  F.  Kettering  &  W.  A. 
Chrysi.     Orloher   27th,    1915.     (101.960.) 

10.491.  Electrical  Driving,  particularly  for  Motor  Vehicles.  H.  Crochat 
May   9ih.    1916.      (Addition    to  4.962/16.)     (106,263.) 

11,047.  Cut-out  for  Electric  Circuits,  E.  C  R.  Marks  (Kuntzigcr,  J. 
H.    Charvin  &    F.    Fontaine).     August  4th,  1916.     (108,511.) 

11,146.  Electrically-heated  Wearing  Apparel,  A.  Selvatico.  August  7th, 
1916.      (108,516.) 

Il.:l26.  Dynamo-electric  Machines.  G.  .Schroi\lcr.  August  10th,  1916. 
llllH.,'i2<l.) 

11,:W2.     ELF.CTRIC  Transformers.     A.  F.  Berry.     August  Uth,  1916.  (108.S32.) 

11.7H7.  Sparking  Plugs  for  use  in  Internal-combustion  Engines.  H.  G. 
Longford,  W.  W.  Longford  &   W.   A.  Clark.     August   19th,  1916.     (I08.li46.) 

13,005.  Mac.netos  for  Telephonic  and  like  Calls.  J.  B.  Naberes.  Sep- 
tember   18th.    1915.     (101,.542.) 

13,007.  Telephone  Hand  Set.  Western  Electric  Co.,  G.  H.  N.ash  &  B.  B. 
Hraee.     September  13th,   1916.     (108,565.) 

13,198.  Electrical  Fuses  or  Cut-outs.  H.  W.  Cox.  September  18lh, 
1916.      (.Addition    to    2,491/16.)      (108.567.> 

14.012.  Electric  He,\iing  Devices.  R.  K.  H.arn.  October  3rd,  1916. 
(108..578.)  • 

14.518.  Methods  of  ani>  Apparatus  for  Electric  Ship  Propulsion.  British 
Thonison-Houslon  Co.  (General  Electric  Co.,  U.S.A.).  October  12th,  1916. 
(108„586.) 

14,821.  Means  and  Apparatus  for  obtaining  High  Vacua.  British  Thomson- 
ll..u^li.n   Co.    (General    Electric   Co..    U.S.A.).      October   18th.    1916.-    (108.S90.> 

15,837.  Interrupters  for  Ignition  Magnetos.  M-L.  Magneto  Syndicate 
and    E.    A.   Watson.      November   6th,    1916.     (108.603.) 

17,451.  Dvsamo-klkctric  Machines.  II.  A.  Gilr  (United  States  Light  an* 
Heal   Corporation).      December    5lh.    1916.     (108.620.) 

17,.f04.  Manufacturp.  of  Porous  Mineral  Product  for  osf  in  Chemicil 
AND  Electric  Operations,  as  Rkfractorv  Matrrlxl,  and  for  other  purposes. 
M.    Harrelt.      December    2nd,    1916.      (108,019.) 

181*7. 

4,005.     Galvanometers.      March    19th,    1917.      J.    Rymer-Jones.      (108,649.) 
4,188.     Electric  Circuit  Breakers  for  Polyphase  ALfERSATiNG-cuRRBNT  Cir- 
cuits.     Igranic    Electric    Co.    (Cutler-Hammer     Manufacturing    Co.,     U.S.A.). 
.March   22nd,    1917.      (108,651.) 
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PARIS     TRAMWAYS     AND     WAR 
TROUBLES. 

A  TYi'icAL.  instance  of  tliu  difficulties  with  wliicli  Fremli 
tramway  companies  ha\'e  to  contend  under  the  conditions 
of  the  war  is  afforded  liy  the  ex]ierience  of  the  East  Parisian 
Tramways  Co.  (Tramways  de  I'Est  Parisieii),  whose  gross 
profits  in  HtlG  were  less  than  in  the  preceding  year,  and 
which  succeeded  in  equalising  the  expenditure  in  li)I(! 
only  as  a  result  of  the  gross  profits  which  were  realised  on 
the  manufacture  of  munitions  of  war.  These  matters  are 
fully  set  forth  in  the,com])any's  annual  report,  and  amplifi- 
cations were  given  by  the  chairman  at  tlic  recent  general 
meeting,  particular  interest  being  qianifested  in  figures 
showing  the  great  advance  in  the  cost  of  materials  as 
compared  with  the  period  before  the  war. 

The  report  states  that,  while  the  normal  working' con- 
ditions upon  which  the  fares  fixed  by  the  company's 
concession  were  based  have  been  completely  changed  by 
events  which  could  not  be  foreseen,  and  while  the  sale 
prices  in  trade  and  industry  everywhere  have  increased 
at  a  rate  corresponding  to  the  advance  in  cost  prices,  the 
company  are  prohibited  from  making  any  modification  in 
the  fares  to  be  paid  by  passengers.  The  steps  taken  by 
the  directors  with  the  object  of  securing  a  change  on  the 
part  of  the  local  authority  which  granted  the  concession 
have  had  no  effect,  and  the  intervention  of  the  Government 
has  only  been  manifested  in  the  direction  of  increasing  the 
company's  burdens  by  enforcing  the  grant  of  war  bonuses 
to  the  tramway  workers,  whereas  such  bonuses,  it  is 
contended,  should  have  been  simultaneous  with  the  giving 
of  permission  to  raise  the  fares.  In  addition,  the  con- 
ceding authority,  persistently  ignoring  the  state  of  war, 
has  applied  the  penal  clauses  of  the  concession  contract  by  in- 
flicting daily  fines  upon  the  company  for  the  non-observation 
of  the  time  tables  in  operation  in  peace  times,  whereas  the 
present  conditions  render  it  impossible  to  adhere  to  these  time 
tables  absolutely.  Not  only  so,  but  despite  numerous  appli- 
cations, the  company  have  not  yet  been  authorised  to  bring 
into  operation  certain  advantageous  arrangements  in  the 
concession  contract  which  only  require  the  fulfilment  of 
certain  formalities  which  were  already  concluded  some 
time  ago. 

The  difficulties  which  were  referred  to  in  the  report  for 
1!I15  have  been  accentuated  with  the  continuation  of  the 
war.  Although  the  company  were  eventually  emjiowered  to 
extend  the  use  of  female  labour  in  the  working  of  the  cai-s, 
it  is  not  possible  to  maintain  the  effectives  without  trouble, 
and  the  maintenance  stafif  n  particular  ha,s  not  been  ade- 
((uately  reconstituted.  The"  scarcity  of  specialised  labour, 
and  the  impossibility  of  obtaining  all  necessary  raw 
materials  and  spare  parts  for  the  maintenance  of  tlie 
rolling  stock  and  tracks,  have  compelled  the  company  to 
limit  their  efforts  to  the  execution  of  the  most  urgent 
works,  the  others  being  postponed  for  the  future.  The  same 
circumstances  have  prevented  the  execution  of  renewals  to 
the  extent  followed  in  normal  times,  but  the  delay  will  be 
overtaken  as  soon  as  the  means  are  available.  It  has,  how- 
ever, been  possible  to  double  four  lines  in  connection  with 
the  scheme  for  the  reorganisation  of  the  system. 

M.  Bous(iuet,  chairman  of  the  company,  directed  the 
attention  of  the  shareholders  at  the  meeting  held  in  lOlC 
to  the  exceptional  charges  which  the  company  had  to  bear, 
and  which,  arose  from  (1)  the  enhanced  cost  of  raw  materials, 
(2)  the  increased  cost  of  coal,  and  (3)  the  rise  in  wages. 
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Amplifying  this  infdnnation  at  the  rei^ent  meeting,  the 
chairman  (|noted  the  following  figures  in  regard  to  the 
prices  which  prevailed  before  the  war  and  those  which  were 
charged  in  June,  1917  : — 

The  Cost  Prices  of  Materials  in  France. 


Pre-war  period  in 

1914. 

June,  1917, 

Francs. 

Francs. 

Cast-iron         

3.5  00 

110-00 

Onat-steel        

90-00 

240-00 

Brake  blocks 

18-00 

75-00 

Trolley  poles 

21-00 

63-50 

Wheel  tires     ... 

36-00 

115-00 

Tool  steel       

8-00 

35-00 

Copper  wire  ... 

230-00 

G70-00 

Oak  wood       

1-50 

oH) 

Motor  oil        

15-00 

210-00 

Coal 

29-00 

182-00 

The  chairman  did  not  mention  the  weights,  &e.,  to  which 
the  figures  apply,  excepting  in  the  case  of  coal,  but  the 
differences  are  sufficient  for  the  jiurjwse  of  illustrating  the 
great  advance.  The  cost  of  the  imported  coal  relates 
to  the  tonnage  price  deli\-ered  at  the  company's  power 
stsition,  the  coal  having  to  be  conveyed  from  the  ports 
up  the  Seine  as  far  as  Yitry.  In  tliis  connection  it  is 
stated  that  the  coal  now  being  received  is  far  from  equalling 
that  Avhich  was  supplied  prior  to  the  war.  The  mines, 
the  chairman  explained,  are  no  longer  worked  with  the 
same  care  as  in  times  of  peace,  and  the  ceal  forwarded  is 
not  well  sorted  or  well  washed,  so  that  it  does  not  yield  the 
same  efficiency.  For  instance,  the  consumption  of  coal  at  the 
company's  power  station,  which  amounted  in  peace  times  to 
1,300  grammes  per  Kw.-hour  produced,  has  now  risen  to  1,4.^)0 
grammes  per  KW.-hour,  so  that  a  larger  quantity  of  coal 
has  to  be  consumed  in  order  to  obtain  the  same  quantity  of 
energy.  The  chairman  also  referred  to  the  labonr  question, 
and  mentioned  that  a  further  war  bonus  of  0-75  fr.  per 
worker  ])er  day  has  been  compulsorily  imposed  upon  the 
company  by  the  Go\ernment,  making  a  total  advance  of 
1"50  fr.  per  individual  since  September,  I'.llO. 

The  effect  of  the  increases  under  the  foregoing  three 
classes  has  been  to  double  the  working  expenses  per  car- 
kilometre  rim,  as  contrasted  with  the  pre-war  period.  This 
fact  is  illustrated  by  the  following  figures  concerning  the 
working  expenses  in  fehe  firet  four  months  of  the  five  years 
mentioned  : — 

Working  Expenses  per  Car-kilometre. 

First  four  months  of   1913 0-559  fr, 

„    1914 0-564  ,, 

-      ,,         „  „        „    1915 0767  .. 

„         „  „        „    1916 0776  ,. 

„    1917 1-069  .. 

The  chairman,  in  conclusion,  again  referred  to  the 
question  of  fares,  and  remarked  that  it  was  impossible  for  the 
State  to  recognise  the  necessity  for  an  increase  in  railway 
fares,  which  had  been  sanctioned,  and  to  refuse  to  give  the 
company  any  compensation  in  the  same  direction.  During 
the  discussion  attention  was  drawn  to  the  fact  that  certain 
tramways,  notably  the  tramway  from  Paris  to  Bourg-la- 
Reine,  had  raised  their  fares  by  25  per  cent.  It  was 
explained,  however,  that  the  particular  undertaking  con- 
cerned was  not  a  tramway,  but  a  "  railway  of  local  interest" 
(light  railway) — the  Compagnie  de  Chemin  de  Fer  sur 
routes  de  Paris  a  Arpajon — which  is  not  subject  to  the 
same  rei/ime  as  the  tramway  companies  in  the  Department 
of  the  Seine. 


As  a    result    of   the  comparative 
Electricity        scarcity  of  coal  in  Germany,  owing 
Supply  to  the  great  demand  and  the  short- 

Restrictions      age  of  mining  labour,  the  Govern- 
and  Prices        ment  recently  issued  an  order  plac- 
in  Germany.      ing  restrictions  on  the  consumption 
of  gas  in  general,  and  this  is  about 
to  be  followed  by  a  similar  order  in  relation  to  the 
use  of  electricity.    The  object  in  each  instance  is  to 
effect  economy  in  the  consumption  of  coal,  and  new 
connections  to  the  distributing  mains  will  onlv  be 
permitted  in  cases  which  are  officially  considered  to 
be  very  urgent. 


A  war-tax  on  the  sales  of  coal  as  from  the  pits 
was  brought  into  force  on  August  ist,  and  pro- 
ducers are  authorised  by  law  to  add  to  the  accounts 
rendered  to  customers  the  amount  of  the  increase 
arising  from  the  imposition  of  the  ta.xr.  In  their 
turn,  the  electricity  supply  companies  and  local 
authorities  who  own  supply  works  are  also  em-  . 
powered,  as  from  August  ist,  to  transfer  to  con- 
sumers the  additional  burden  resulting  from  the 
greater  cost  of  coal.  The  German  War  Office 
authorities,  through  the  Imperial  Commissioner  for 
Gas  and  Electricity,  have  now  issued  a  communica- 
tion pointing  out  that  since  the  beginning  of  the 
war  the  prices  of  coal  have  risen  by  loo  per  cent., 
and  even  higher,  and  those  of  other  raw  materials 
by  several  hundreds  per  cent.,  whilst,  at  the  same 
time,  wages  have  advanced  to  an  extraordinary 
extent.  In  addition,  the  gas  and  electricity  supply 
works  have  also  assumed  considerable  burdens  in 
the  direction  of  contributing  towards  the  support  of 
the  families  of  those  workmen  who  have  been  called 
up  for  army  service.  As  a  consequence,  the  calcu- 
lations upon  which  supply  contracts  entered  into 
before  the  war  were  based,  have  been  completely 
upset.  It  is  therefore  contended  that  large 
consumers,-  although  in  individual  cases  having 
the  formal  right  on  their  side,  reasonably  can  no 
longer  ask  to  be  supplied  at  prices  which  result  in 
a  loss,  wdien  they  themselves  realise  ample  profits 
from  the  sale  of  manufactures  at  prices  correspond- 
ing with  the  general  advance  in  the  costs  of  pro- 
duction. It  must  consequently  be  expected,  it  is 
said,  that  large  consumers,  just  as  the  Government 
departments  have  done  on  the  production  of  proofs 
of  the  disproportion  between  prices,  will  consent  to 
pay  to  the  gas  and  electricity  works  an  increase  in 
price  equivalent  to  the  expansion  in  the  latter's  cost 
of  production. 

The  official  communication  proceeds  to  state  that 
the  influences  of  war  conditions  on  the  tariff 
rates  arranged  in  the  contracts  for  the  supply  of 
small  consumers  are  still  more  surprising",  as  in 
these  cases  other  matters  come  into  consideration 
besides  the  growth  in  working  expenses.  For  in- 
stance, the  expenses  of  making  connections  for  con- 
sumers are  paid  on  the  assumption  of  lasting  and 
unhindered  utilisation,  and  the  tariffs  were  fixed 
on  the  assumption  of  a  minimum  period  of  consump- 
tion in  the  case  of  the  installations  connected  up. 
But  these  contract  conditions  have  partly  experi- 
enced a  decisive  change  and  partly  been  abolished  by 
the  introduction  of  "summer-time,"  the  restrictions  ; 
imposed  by  local  authorities  on  the  consumption  of 
light  and  power,  and  the  stoppage  of  establish-  - 
ments  or  of  machinery,  as,  for  instance,  bruising 
mills  in  agricultural  districts.  Moreover,  numerous 
small  consumers  have  been  requisitioned  for  the 
army,  and  either  do  not  meet  the  obligations  they 
assumed  on  the  connections  being  made,  or  only  do 
so  incompletely. 

A  large  number  of  towns  and  communes  for  the 
foregoing  reasons  have  voluntarily  consented  to 
pay  an  increase  in  the  tariff  rates  charged  to  them, 
the  advance  frequently  being  regarded  as  appro- 
priate at  25  per  cent.  It  is  held  to  be  in  the  interest  " 
of  the  local  authorities  for  the  gas  and  electricity 
works  to  be  maintained  in  an  efficient  condition,  and 
in  tlieir  decisions  the  latter  cannot  leave  out  of  con- 
sideration the  fact  that  working  dfiring  war  time  is 
associated  not  only  with  a  very  unusual  growth  in 
the  working  expenses,  but  also  with  an  extraordi- 
nary depreciation  of  the  plant,  and  that  materially 
higlier  prices  will  have  to  be  paid  for  renewals  after 
the  war.  The  War  Office  authorities,  under  the  cir- 
cuhistances,  conclude  by  stating  that  they  consider 
it  requisite  and  just  for  consumers  to  pay  to  the 
works  prices  w-hich  correspond  with  their  increased 
costs  of  production,  in  the  interest  of  the  works 
being  maintained  in  regular  operation. 


Vol.  SI.  x».2,o7s.se..tember2i,i',)it.]  THE    ELECTRICAL    REVIEW. 


2G7 


.SOME  SUGGESTIONS   FOR  THE    PREVENTION 
OF     MISTAKES     IN     METER     READING. 


liY  G.  W.  STUBBINGS. 


I'UE  periodit-al  rwiding  of  consumers'  meters  was,  before 
the  war,  a  business  that  was  carried  out  smoothly 
and  with  little  trouble.  Meter  readers  were  thoroughly 
accustomed  to  their  work,  and  mistakes  were  of  com- 
paratively infreciuent  occurrence.  In  present  circumstances, 
when  men  and  women  of  little  or  no  previous  experience 
Lave  to  be  put  on  this  class  of  work,  mistakes  afC  consider- 
.-ably  more  frequent.  The  operation  of  meter  reading  is 
peculiar,  in  that  the  person  engaged  on  the  task  works 
quite  by  himself,  and  camiot  be  supervised  in  the  same 
way  that  other  employes  are.  Jlistakes,  moreover,  may  be 
•of  far-reaching  consequence,  causing  friction  with  consumers 
and  involving  trreat  trouble  for  their  satisfactory  adjust- 
ment. It  is  therefore  desirable  to  inquire  into  the  various 
possible  mistakes  that  can  be  made,  the  probable  causes  of 
the  same,  and  also  to  consider  the  question  as  to  what 
system  of  instruction  will  best  fit  the  new  meter  reader  to 
perform ^his  or  her  work  speedily  and  accurately. 

The  most  serious  error  likely  to  be  luade  is  that  of 
misreading  the  meter,  as  this  is  the  most  unlikely  to  be 
inaiuediately  discovered.  The  operation  of  meter  reading, 
.altliough  seeming  so  simple  to  those  thoroughly  accustomed 
4io  it,  gives  great  trouble  to  beginners.  The  difficulties  are 
-:greatly  increased  by  meters  being  fixed  iu  bad  positions  for 
reading.  It  is  always  wc^'th  the  expense  of  a  few  feet  of 
■cable  and  tubing  to  arrange  for  the  meter  to  be  in  a  jjosition 
convenient  for  reading,  as  the  possibility  of  error  will  be 
gi'eatly  reduced.  A  meter  is  not  like  a  service  cut-out, 
which  has  only  to  be  examined  in  unusual  circumstances, 
l)ut  is  fixed  in  a  building  expressly  in  .order  that  it  may  be 
read  periodically.  Meter  dials  should  be  as  large  as 
possible,  and  have  bold  plain  figures ;  and  these  dials 
.■should  be  in  a  line,  in  the  correct  sequence.  Some  meters 
have  three  dials  arranged  in  equilateral  triangular  fashion, 
and  it  requires  a  close  inspection  of  the  meter  to  discover 
the  correct  order  for  reading.  With  cyclometer  or  jump 
counters,  the  possibility  of  error  should  be  largely  reduced, 
but  difficulties  are  often  introduced  by  the  necessity  of 
ihaving  the  eye  of  the  observer  level  with  the  counter  for 
reading.  Furthermore,  counters  having  figures  engraved  on 
•white  metal  barrels  are  difficult  to  read  in  a  bad  light.  A 
•good  dial  counter  can  be  read  while  at  a  level  of  2  or  3  ft. 
above  the  eye,  in  a  moderate  light.  It  is  of  great  import- 
ance in  a  cyclometer  counter  to  have  the  decimal  figures 
plainly  marked.  A  red  comma  is  not  sufficient,  and  means 
shouTd  be  employed  to  make  the  distinction  quite  obvious. 
Meter  readers  should  always  be  instructed  to  read  meters  of 
large  capacity  with  extra  care,  and  thoroughly  to  examine 
ihe  dial  before  so  doing.  With  such  meters  the  last  dial  to 
the  right  sometimes  reads  10  per  division.  If  it  is  the 
custom  to  set  dial  counters  to  zero  in  the  test  room,  this 
should  be  carefully  done,  otherwise  inconsistent  readings  of 
adjacent  dials  may  cause  the  meter  reader  to  blunder. 

Conscientious  meter  readers  can  usually  discover  serious 
errors  of  reading  by  comparing  the  consumption  indicated 
for  the  current  quarter  with  that  for  a  previous  corres- 
ponding period,  making  intelligent  allowances  for  altered 
circumstances.  If  meter  readers  could  only  be  trained  to 
take  this  simple  precaution  before  leaving  consumers' 
premises,  and  also  to  check  their  reading  if  the  consumption 
appeared  at  all  different  from  what  should  be  expected, 
serious  errors  would"  be  largely  avoided.  To  encourage  this 
to  be  done,  it  is  not  advisable  to  insist  unduly  on  speed  in 
meter  reading.  Accuracy  is  the  first  essential  ;  speed, 
whilst  being  desirable,  and  characterising  an  efficient  meter 
leader,  is  only  secondary. 

Some  meter  readers  are  very  prone  to  errors  in  subtraction. 
This  mistake  is,  of  course,  immediately  detected  by  the  ' 
clerical  staff  dealing  with  the  readings,  but  it  involves  a 
journey  to  the  consumer's  premises  -to  correct  his  meter- 
card,  and  not  infrequently  elicits  from  the  consumer  a 
facetious  letter  inforrning  the  department  of  what  they  have 
already  found  out;.     'This  error  can  be  avoided  if  the  meter 


reader  will  pcrlorm  the  subtrivction  twice — once  in  the 
meter  reading  liook  and  once  on  the  consumer's  card — and 
I  lien  couipare  the  results  of  his'  two  calculations.  This 
simple  precaution  is  very  difficult  to  get  carried  out,  as 
usually  the  meter  reader  cojiies  from  the  l)ook  to  the  card, 
or  riri'  rersu. 

Errors  sometimes  occur  on  premises  having  more  than 
one  meter,  by  confusion  of  the  meters,  and  entering  up  the 
readrng  of  one  on  the  piige  in  the  book  allotted  to  the  other. 
This  is  usually  due  to  gross  carelessness  ;  but,  neverthe- 
less, the  system  of  marking  the  owners'  numbers  on  meters 
should  be  a  good  one,  and  it  should  not  be  neces.sary  for  the 
meter  reader  to  scratch  a  rusty  label  in  order  to  discover 
such  ninnber.  The  system  of  stencilling  owners'  numlwrs 
oil  the  glass,  or  marking  it  on  the  dial,  has  much  to  recom- 
mend it  from  the  point  of  view  of  meter  reading.  This 
method  should,  however,  only  supplement,  and  not  displace, 
the  more  permanent  brass  laliel. 

It  is  an  excellent  practice  for  meter  readers  to  try  all 
meters  on  one  light,  or  on  the  snudlest  load  possible.  This 
is  not  always  convenient,  but  if  the  consumption  shown  by 
the  meter  differs  considerably  from  that  of  the  corresixmd- 
iug  period  of  the  pre\ious  year,  a  special  effort  should  be 
made  to  do  this.  It  is  to  be  remembered  that  a  meter  does 
not  usually  sto[)  suddenly,  but  gradually  gets  slower  on  low- 
loads,  with  a  gradually  increasing  starting  curreiU.  A 
meter  may  show  a  satisfactory  consumption,  and,  indeed,  be 
accurate  on  the  usual  load  of  the  installation,  while  stop- 
)iing  on  one  light.  Next  quarter  such  a  meter  may 
fail  altogether,  necessitating  an  estimated  consumption 
and  the  possibility  of  dispute.  Systetnatic  inspection  of 
meters  wliilst  reading,  and  changing  those  unsatisfactory  on 
one  light,  will  greatly  reduce  meter  stoppages.  It  is  a  good 
plan  to  ha\-e  a  small  cohunn  provided  in  the  meter  reading 
book,  in  which  a  tick  can  be  made  if  the  meter  has  been 
tried.  A  different  mark  should  be  made  when  the  meter 
was  found  going,  as  in  the  case  of  a  power  load.  When 
readings  are  being  examined  by  the  consumer's  clerk,  those 
showing  an  unsatisfactory  consumption,  the  meter  not 
having  been  tried,  can  be  held  back  in  order  that  this  may 
be  done. 

Meter  readers  should  be .  instructed  to  endeavour  not  to 
talk  to  consumers,  and'  not  to  express  ^ly  opinion  regarding 
any  complaint  they  may  have  to  make.  Such  a  discussion 
is  not  only  a  waste  of  time,  but  sometimes  gives  rise  to  dis- 
putes, owing  to  the  consumer  alleging  that  the  meter  reader 
said  something  that  he  either  actually  did  not  say,  or  did 
not  intend  to  say.  Meter  readers  may  be  betrayed  into 
expressing  some  opinion  which  will  subsequently  be  quoted 
by  the  consumer  as  having  been  offered  by  an  authorised 
representative  of  the  supply  authority.  Meter  readers 
should,  therefore,  tell  consumers  to  make  their  complaints 
by  letter.  The  same  applies  to  requests  by  the  consumer 
for  work  to  be  done,  or  minor  alterations  to  be  carried  out. 
In  cases  of  low  consumption  the  meter  reader  might  inquire 
of  the  consumer  as  to  the  reason  of  -the  same,  and  make  a 
note  of  such  reason.  This  will  be  useful,  as  at  some  future 
time  an  estimated  consumption  may  have  to  be  made,  when 
the  consumer  may  endeavour  to  get  the  low  consumption, 
which  really  was  due  to  abnormal  conditions,  taken  as  a 
criterion  for  estimation.  The  instruction  to  avoid,  as  far 
as  possible,  con\-ersation  with  consumers  must  not,  of  course, 
be  taken  to  absolve  meter  readers  from  the  natural  obliga- 
tion to  be  courteous,  and  to  endeavour  to  cause  the  consumer 
as  little  inconvenience  as  possible.  » 

Seals  should  be  examined  on  meters,  and,  as  far  as  prac- 
ticable, on  service  cut-outs  also.  It  is,  however,  advisable 
for  service  cut-outs  to  be  separately  inspected  and  examined 
periodically.  These  cut-outs  are  often  fixed  in  out-of-the- 
way  positions,  and  to  insist  on  an  inspection  of  the  seals  by 
the  meter  reader  would  unduly  delay  the  readings  ;  while, 
quite  possibly,  some  cut-outs  would  never  be  inspected. 
A  separate  inspection — say  yearly — of  service  cut-outs  is 
therefore  desirable. 

It  is  a  good  plan  for  the  electricity  department  to  have 
drafted  a  set  of  instructions  representing  the  practice  of  the 
department  regarding  meter  readings.  Such  instructions 
should  be  typewritten,  and  a  copy  should  be  given  to  each 
meter  reader  for  thorough  perusal.  A  suggested  set  of 
instructions  is  iis  follows  ; — 


268 


THE     ELECTRICAL     REVIEW.  [Vol.  81.    No.  2,078,  September  21,  1917. 


Instructions  to  Meter  Readers. 

1.  Read  meter  twice,  once  foi-  meter  book  and  once  for 
^•onsunier's  card.  Subtract  twice  to  obtain  consumption, 
and,  finally,  compare  entries  in  card  and  book.  Do  not 
copy  from  card  to  book,  or  I'icc  reiSih 

2.  If  consumer's  card  be  full,  make  out  a  fresh  one.  If 
the  consumer  has  difficulty  in  finding  the  card,  request  that 
it  be  kept  near  the  meter. 

3.  Endeavour  to  try  all  lighting  meters  on  one  light, 
and  power  meters  on  the  smallest  load  possible.  If  the 
meter  is  satisfactory,  make  a  tick  in  the  column  provided. 
If  the  meter  will  not  work  on  one  light,  ascertain  the 
smallest  number  of  lights  on  which  it  goes,  and  note  this  in 
your  memorandum  book. 

4.  If  the  meter  be  found  stopped,  make  a  note  of  this, 
and  also  of  the  reading,  but  make  no  entry  either  in  the 
meter  reading  book  or  on  the  consumer's  card. 

5.  Compare  the  consumption  with  that  for  the  corres- 
ponding quarter  last  year.  If  markedly  different,  check  the 
reading,  and,  if  low,  try  the  meter,  if  this  has  not  been  done. 
If  all  is  satisfactory,  inquire  of  consumer  the  reason  of  the 
abnormal  consumption,  and  make  a  note  of  the  same. 

6.  Complaints  of  high  consumption,  or  verbal  orders  for 
work  to  be  done,  are  not  to  be  taken  by  meter  readers. 
Inform  the  consumer  that  such  complaints  and  orders  must 
be  made  in  writing. 

7.  While  always  being  civil  to  consumers,  endeavour  to 
have  as  little  conversation  with  them  as  possible.  Above 
all,  refrain  from  expressing  any  opinion  regarding  any 
complaint  they  may  ha\e  to  male. 

8.  Inspect  seals  on  meters,  and  also,  if  possible,  on  cut- 
outs, noting  any  missing.  Make  a  note  also  of  any  broken 
meter  or  cut-out  glass,  or  any  apparently  defective  wiring 
you  may  come  across. 


THE     QUESTION     OF     "THE     STAFF"     IN 
ENGINEERING     ESTABLISHMENTS 
THE     WAR. 


AFTER 


[communicated.] 


At  the  present  time  discussions  anent  the  extreme  import- 
ance of  harmony  existing  between  workman  and  employer 
are  as  plentiful  as  leaves  in  autum. 

It  is  laid  down  as  an  axiom,  and  (|uite  rightly,  that  the 
workman  must  turn  out  more  work,  and  be  permitted  to 
earn  higher  wages,  than  tradition  has  approved  of  in 
former  days  ;  and  that  the  manufacturer  must  have  his 
works  full  of  good  orders,  which  will  be  obtained  solely  and 
simply  by  the  fact  that  he  can  turn  out  articles  by  the 
100,000,  with  the  aid  of  automatic  machines  worked  to 
their  full  output,  enabling  him  to  jilace  his  wares  on 
the  market  at  an  extremely  low  price. 

At  the  same  time,  we  hear  on  every  hand  of  the  necessity 
of  butter  and  wider  education  for  engineers  ;  of  the  necessity 
of  technical  preparation  for  even  the  coming  generation  of 
workmen  ;  and  of  insistence  on  study  for  two  or  three  years 
at  an  institution  of  university  standing  for  those  who 
would  take  commissioned  rank  in  the  new  engineerin"- 
army. 

AVhilst  ill  its  way  all  this  discussion  may  be  quite  good 
and  necessary,  it  seems  to  the  writer  that  the  interests  of 
one  important  scvtion  of  the  engineering  army  have  been 
overlooked  entirely.  This  section  is  that  generally  known 
iis  "  Tlie  Staff  " — usually  spelt  with  a  large  S  wheii'referred 
to  at  annual  dinners  on  the  occit^ion  of  the  annual  back- 
jmtting  exhibition,  and  with  a  very  diminutive  s  when  its 
salary  is  being  considered. 

To  Bay  that  in'  the  past,  and  even  to-day,  the  staflt-in 
which  term  are  included  all  technically-trained  men, 
whether  in  the  drawing  office,  the  test-bed  <lepartment,  or 
on  iwlministrative  work — have  been  underpaid  and  shabbily 
treated,  is  to  state  a  platitude.  Yet,  without  this  l)o<iv  of 
men,  the  engineering  industry  would  lie  impossible  in  tliis 
or  any  other  country. 

Let  ns  consider  for  a  few  moments  what  the  training 


and  work  of  men  engiujed  in  such  appointments  include,  and' 
then  consider  their  remuneration.  A  young  fellow  after 
spending,  say,  four  to  six  years  at  a  good  grammar  school, 
has  usually  entered  some  works  as  an  apprentice,  with  ani 
agreement  to  go  through  all  departments,  and  to  finish  up 
in  the  drawing  office  ;  certainly,  during  the  last  20  years,, 
it  has  not  been  the  invariable  custom  to  pay  a  premium 
for  this  privilege,  but  a  low  rate  of  wages,  and  in  many 
cases  no  wages  at  all,  have  been  the  rule. 

Diligent  work  during  the  day  has  been  supplemented  by- 
study  in  the  evenings,  the  man's  general  education  probably- 
having  taken  him  at  least  up  to  quadratics  and  through  a 
considerable  pt)rtion  of  Euclid,  and  given  him  also  a  good 
foundation  in  physics  and  chemistry.  At  the  eveniiig 
technical  school  this  man  has  been  enabled  to  enhance  his 
theoretical  knowledge  to  a  considerable  extent ;  opinions  of 
people  interested  in  purely  day  courses  notwithstanding. 

Thus,  at  the  end  of  five  or  six  years,  by  the  time  the  mam 
has  attained  the  age  of  22  or  23  years,  he  has  a  good  prac- 
tical acquaintance  with  actual  commercial  work,  and  a  very 
sound  theoretical  education,  especially  in  applied  subjects^ 
And  let  it  be  remembered  that  this  training  has  cost  him 
no  small  amount  of  study  and  thought,  of  a  particularly- 
tiring  and  concentrated  ty|3e. 

The  same  course  of  training  has  often  been  followed  by 
the  boy  coming  from  a  rather  lower  social  stratum,  who  has 
worked  his  way  from  the  elementary  Council  school  up  to  a 
higher  grade  school,  and  there  obtained  a  good  sound  drilling 
in  mathematics  and  practical  science. 

Both  these  men  will  be  engaged  as  draughtsmen  for 
some  time  after  they  have  become  21  years  of  age,  and  will 
be  quite  ready  to  work  in  subordinate  appointments  as 
long  as  they  can  gain  wider  and  more  valuable 
experience. 

They  expect,  and  the  wi'iter  upholds  them  in  this  vi&w, 
that  by  the  time  they  are  25  or  26  years  of  age  they 
should  be  able  to  earn,  in  ordinary  peace  time,  at  least  £  1 20 
to  £130  a  year.  It  is  well  known,  however,  that  in 
ordinary  times  this  salary  is  not  puid  to  a  man  unless  he  is 
doing  responsible — in  fact,  very  responsible — work,  in\'olv- 
ing  fairly  difficult  calculations,  and  at  least  a  good  working 
knowledge  of  the  plant  he  is  assisting  to  design,  whilst  he  is- 
usually  nearer  30  than  25  when  he  reaches  tliis  meagre 
salary. 

A  step  on  the  ladder  of  promotion,  often  looked  forward 
to  with  some  amount  of  eagerness,  arrives  when  the 
draughtsman  is  asked,  at  about  the  age  of  38  years,  to  go 
down  to  the  works  of  some  customer  of  the  firm,  and  witness 
a  test  on  some  of  the  firm's  plant. 

This  is  responsible  work  ;  and  the  writer  has  known  men 
almost  live  on  the  job  for  ten  days  or  a  fortnight  on  end  in 
order  to  achieve  guaranteed  results  and  to  give  satisfaction- 
to  a  customer. 

Work  of  this  type  demands  that  a  good  and  really  smart 
suit  of  clothes  be  worn  whilst  the  firm's  client  is  bein^ 
visited,  and  it  is  worthy  of  remark  that  the  draughtsman 
provides  this  suit  out  of  his  own  pocket :  and  if  he  is  not 
willing  so  to  rig  himself  out,  he  will  certainly  not  be  sent 
on  such  work. 

That  a  smart  appearance  is  necessary  on  such  work  is 
undeniable,  but  to  expect  a  man  on  £130  a  year  to  keep 
such  an  appearance  going  is  in  e\-ery  way  unfair,  esjiei'ially 
as  this  type  of  work  soon  ruins  his  clothes. 

All  that  such  men  get  out  of  such  ap|M)intment8  is  a  few 
days  at  a  more  or  lefes  good  class  hotel,  and,  as  a  rule,  any- 
thing from  a  week's  to  a  fortnight's  hju'assing  work,  which 
extends  from  firet  thing  in  the  morning  to  late  in  the 
evening. 

Naturally,  having  l>een  on  such  work  confers  some 
amount  of  distinction  on  a  man,  and  on  first  getting  such 
work  to  do  he  is  elated  at  his  prospects.  Time,  however, 
soon  shows  him  that  he  is  not.  the  only  man  to  possess 
such  exjx;rien<'e,  and  that  his  value  in  the  ojien  market  is 
but  little  enhanced  on  that  account. 

It  is  at  this  stage  that  dissiitisfiiction  sets  in,  and  it  is 
fortunate  for  the  man  himself,  the  profession  to  which  he 
belf)ngs,  and  the  cotuitry  in  general,  that  he  so  seldom 
turns  out  of  the  straight  path,  but  contents  himself  with 
grousing  and  preventing  his  own  or  his  friends'  children 
from  following  in  his  footsteps. 
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On  the  other  hand,  there  are  sonic  reckless  and  daring 
spirits  who  will  not  sit  down  under  whut  they  consider  ;i 
grave  injustice,  and  so  decide  to  make  society  in  general 
give  them  an  income  more  in  keeping  with  their  talents 
than  ordinary  straight  going  will  provide. 

To  the  writer  it  seems  obvious  tliat  the  scandalous  under- 
payment of  staff  engineers  is  nearly  always  at  the  bottom  of 
these  regrettable  wrong-doings. 

No  decently  educated  fellow  is  going  to  risk  his  future 
career,  and,  above  all,  his  honour  and  reputation,  unless  he 
has  been  brought  to  such  a  state  of  bitterness  at  his 
prospects  in  life,  compared  with  the  standing  he  should 
occupy  and  the  salary  he  should  receive,  when  the  national 
importance  of  his  work  is  considered,  that  he  loses  all 
caution,  becomes  reckless,  and  decides  that  the  community' 
which  confers  thousands  a  year,  or  even  a  month,  on  tricky 
company  promoters,  shall  be  laid  under  toll  to  his  brains 
and  aliilities,  for  something  better  than  a  mere  pittance. 

The  writer  asks  for  no  sympathy  for  such  men,  they  must 
be  put  out  of  the  reach  of  doing  such  mischief  ;  but  he  does 
a.sk  the  gi-eat  industry  to  which  they  belong  to  reflect  that 
when  such  ability  goes  so  far  wrong,  there  must  also  be 
something  radically  at  fault  with  the  management  of  the 
industry  itself. 

Above  all.  it  must  be  admitted  that,  to  a  man  e<lucated 
as  outlined  above,  £200  a  year  at  80  years  of  age,  with  the 
oJF-chance  of  £350  by  the  time  the  age  of  38  or  40  is  reached, 
is  only  a  meagre  prospect. 

What,  then,  must  the  prospect  appear  to  those  whose 
parents  have,  in  addition  to  the  training  outlined,  spent  the 
necessary  money  to  give  their  sons  a  theoretical  education 
of  University  standard,  such  as  is  being  called  for  to-day  \ 

The  prospect  is  practically  ridiculous  ;  and  when  it 
becomes  realised,  it  will  prevent  men  coming  into  engi- 
neering, with  the  consequence  that  either  the  British 
engineering  industry  will  not  be  equipped  with  the  ty])e  of 
official  staff  required  for  the  very  strenuous  conditions 
immediately  before  us,  or  it  will  be  necessary  to  call  in  the 
well  equipped  foreigner,  who  works  for  a  pittance  in  return 
for  learning  our  language,  our  ways,  and  the  general  lay-out 
of  our  works,  the  towns  in  which  ttiey  are  situated,  and  the 
roads  and  railways  which  lead  to  them  ;  for  it  is  in  this 
way  that  the  low-priced  foreign  staff  engineer  has  taken  his 
full  payment. 

To  conclude,  the  writer  draws  from  his  own  experience. 
Educated  for  some  years  at  a  well-know'u  grammar  school, 
he,  along  with  others,  went  into  engineering  in  the  manner 
previously  outlined,  and  was  also  a  day  student  after 
reaching  the  age  of  21. 

Having  always  kept  in  touch  with  the  "  Old  Boys " 
Association,  it  is  pleasurable  and  profitiible,  once  or  twice 
a  year  in  normal  times,  to  foregather  and  talk  matters  over 
with  the  fellows  who  were  for  years  in  the  same  Form,  and 
who  went  up  the  school  in  work  and  play  alongside 
oneself. 

Practically  in  every  case  the  men  who  have  gone  into 
commercial  pursuits,  such  as  banking,  have  not  only  done 
better,  from  a  salary  point  of  view,-  than  the  engineers, 
"but  have  had  much  less  study  to  obtain  their  positions  : 
whilst  they  are  free  from  quite  half  the  worry  which  a 
similarly  paid  engineer  has  to  put  up  with,  and  rarely,  if 
ever,  have  to  face  the  personal  discomforts  and  risks  which 
are  a  portion  of  the  staff  engineer's  daily  routine.  Con- 
sequently, one  meets  one  engineer  after  another  wlio  does 
all  he  can  to  discourage  suitable  boys  from  taking  up  the 
profession,  and  who,  as  a  rule,  absolutely -forbids  his  own 
progeny  to  take  it  up. 

The  workman  has  to  be  considered,  because  he  is  ready 
to  fight.  Do  the  heads  of  our  gi'eat  engineering  firms  wish 
to  make  the  staff  man  think  that  he,  too,  will  never  receive 
fair  remuneration,  or  fairly  reasonable  security  of  tenure, 
unless  he  also  prepares  to  defend  his  interests  in  the 
same  manner  't 

Stinginess  in  granting  war  bonuses  to  meet  the  hisjher 
;  cost  of  living,  and  the  general   absence   of   any   idea   of 
remembering  the  wants  of  the  staff,  in  making  after- war 
arrangements,  go  a  long  way  to  confirm  this  idea. 

Let  us  hope  that,  before  it  is  too  late,  this  ovei'sight  will 
be  remedied. 


THE     PLIOTRON     OSCILLATOR. 


In  our  issue  of  May  2Kth,  If)]."),  we  described  the  pliotron, 
and  its  varied  uses  in  wireless  telegraphy  and  telephony  ;  as 
there  explained,  its  operation  depends  upon  the  passage  of 
current  between  electrodes  in  a  high  vacuum  by  means  of 
pure  electron  discharge — the  thermionic  current.  The 
pliotron  has  not  yet  made  its  appearance  on  the  market  in 
this  country,  but  its  construction  and  applications  arc  being 
developed  in  the  United  States  by  the  research  laboratory 
of  the  General  Electric  Co.,  of  Schenectady,  and  in  the 
General  E/ectric  Rerie/r  for  August  Mr.  W.  C.  White 
describes  its  use  for  obtaining  either  a  large  current  or  a 
high  voltage  at  high  frequency. 

When  used  as  an  oscillator  for  the  production  of  alter- 
nating current  from  a  direct-current  source  of  energy,  the 
pliotron  has  the  characteristics  of  an  amplifying  relay  :  that 
is,  the  wave  shape  of  any  variable  k.m.k.  ap]ilied  between 
the  electron-emitting  cathode  and  the  grid  (or  controlling 
member)  will  be  faithfully  (•eproduced  liy  the  current  in  the 
main  anode-to-cathode  circuit.  Hence  the  input  of  a 
small  amount  of  A.c.  energy  will  set  up  a  relatively  larger 
amount,  identical  in  frequency  and  wave  shape  ;  and  by 
utilising  a  small  proportion  of  the  a.c.  energy  thus  pro- 
duced to  feed  back  to  the  input  circuit,  the  system  can  be 
made  self-exciting  ;  A.c.  energy  can  thus  be  obtained  from 
a  D.c.  source,  the  pliotron  and  its  auxiliary  apparatus 
forming  a  type  of  converter. 

For  laboratory  and  testing  purposes,  there  is  considerable 
use  for  constant-amplitude  high-frequency  electrical  energy. 


For  instrument  and  meter  calibration,  heavy  high-frequency 
currents  are  often  re([uired,  the  actual  amount  of  electrical 
energy  dissipated  being  comparatively  small. 

In  the  case  of  tests  on  insulating  materials  to  ascertain 
dielectric  strength  and  dielectric  losses,  high-voltage  high- 
frequency  is  often  necessary,  although  in  this  case  also  the 
amount  of  electrical  energy  required  is  small. 

Two  pliotron  oscillator  arrangements  for  high-frequency 
are  described,  the  first  for  the  production  of  relatively  large 
current  and  the  second  for  the  production  of  relatively  high 
voltage.  In  each  case  the  amount  of  energy  involved  is 
comparatively  small,  of  the  order  of  150  watts  or  less. 

In  a  resonance  circuit  the  current  will  rise  until  the 
losses  become  equal  to  the  input  energy.  With  practical 
circuits  the  lower  limit  of  power  factor  obtainable  is  about 
one  half  of  1  per  cent.,  unless  unusual  precautions  are  taken. 
This  means  that  the  maximum  resonance  current  produced 
is  about  two  hundred  times  the  value  of  the  true  energy 
current  fed  into  the  resonance  circuit. 

Therefore,  where  large  currents  are  desired  from  a  small 
(juantity  of  energy,  the  total  volt-amperes  of  the  circuit 
must  be  kept  small  ;  and  this  condition  requires  that  for 
such  a  resonance  circuit  a  large  capacity  and  small  induct- 
ance must  be  used. 

It  is  also  important  to  adjust  the  resistance  of  the  load 
to  the  voltage  of  the  supply  so  that  the  energy  is  most 
economically  utilised.  This  means  that  the  resistance  of 
the  heavy-current  circuit  must  he  gi\-en  the  apparent  value 
most  suitable  for  insertion  in  the  pliotron  circuit.  '  This 
adjustment  of  apparent  resistance  is  accomplished  by  elec- 
tromagnetic coupling  or  transformer  action. 

The  diagram  of  an  lirrangement  to  produce  currents  of 
from  10  to  25  amperes  from  one  pliotron  tub(Fat  frequencies 
between  100,000  cycles  and  1,000,000  cycles  is  shown  in 
fig.  1. 

Suppose  it  is  desired  to  calibrate  a  hot-wire  ammeter  by 
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means  of  direct  coniparison  with  a  standard.  These  two 
ammeters  are  represented  by  A  and  A,,  and  are  connected  in 
sei'ies  as  part  of  a  resonant  circuit,  the  inductauce  and 
capacity  of  which  arc  shown  at  l,  and  c^  respectively.  The 
product  of  the  values  of  l^  and  c,  to  be  used  for  any  par- 
ticular case  is  found  by  the  usual  resonance  formula— 
/=  1/2^  ^/(LC). 

As  mentioned  above,  a  low  power  factor  and  volt-ampere 
product  is  desirable  :  and  therefore  the  inductance  value  of 
Ls  is  made  the  mininnim  possible,  consisting  usually  of  only 
one  or  two  turns  of  heavy  conductor.  With  the  range  of  fre- 
quencies specified,  this  gives  values  for  C3  of  the  order  of 
about  0"1  microfarad.  In  this  heavy-current  circuit  it  is, 
of  course,  very  necessary  to  use  condensers  of  low  energy 
loss,  and  to  reduce  the  ohmic  resistance  of  the  conductors 
to  a  minimum. 

The  inductance  Lj  obtains  energy  by  electromagnetic 
coupling  from  the  coil  L.„  which  is  connected  in  the  plate 
^circuit  of  the  pliotron. 

By  means  of  an  adjustment  of  the  values  of  L,,  L,,  and 
f'i,  the  jiliotron  system  can  be  made  to  set  up  a  high- 
frequency  current  corresponding  in  period  to  the  tuned 
heavy-current  circuit. 

Owing  to  the  relative  \'alues  of  l„  and  Lj,  the  apparent 
resistance  in  the  plate  circuit  of  the  heavy-current  load 
circuit  is  greatly  multiplied,  but  still  is  not  of  a  sufficiently 
high  value  to  absorb  all  the  available  energy.     Further  to 


Fig.  2. 

increase  this  apparent  resistance,  a  variable  capacity  c,  is 
shunted  about  the  inductance  L^.  Then,  by  simultaneous 
variation  of  these  two  factors,  the  apparent  resistance  of 
the  load  can  be  adjusted  to  give  the  largest  energy  output 
available. 

The  heavy-current  output  is  dependent  upon  the  voltage 
of  the  direct-current  source  0,  a  useful  range  being  between 
200  and  7.'>0  volts.  Pliotrons  may  be  operated  in  parallel 
to  produce  a  load  current  larger  than  that  obtainable  from 
one  tube.  ■ 

For  the  production  of  high  voltage  in  a  resonance  lin-uil, 
the  conditions  ai-e  almost  the  reverse  of  those  in  a  lieavy- 
cnrrent  circuit  ;  that  is,  with  a  fixed  value  of  inductance 
and  capacity  tn  give  the  desired  frequency,  the  capacity 
must  be  small  and  the  inductance  relatively  large. 

A  pliotron  oscillator  arrangement  for  the  jiroduction  of 
high  voltages  is  shown  in  fig.  2.  The  high  voltage  is 
obtained  across  the  condenser  c,,  and  may  be  tested  by  the 
gap  (i.  A  condenser  in  the  form  of  two  metal  plates 
suspended  in  air*  is  the  most  convenient,  aTid  it  may 
liavc  a  capacity  value  between  20  and  200  mi<'ro-microfariuls 
for  a  fre(|uency  of  1(H), 000  cycles.  With  a  hot-wire 
ammeter  a  in  circuit  with  the  condenser,  and  knowing  the 
fre(|Uency,  the  voltage  produced  across  r,  may  be  simply 
cali-nlated. 

Till-  inductances  h,  and  i,j  are  similar,  and  caih  has  a 
valne  of  about  H  millihem-ies.  The  invariable  inductances 
T.J  and  i^  are  alsfi  similar  to  one  another,  and  each  lias  a 
maximum  value  of  about  2'5  millihenries. 

The  object  of  having  L^  variable  is  for  tlie  pur|)08e  of 
applying  th^liigh-freqnenc'y  energy  from  the  pliotron  to  the 
resonance  circuit  at  tlie  corret;t  voltage,  so  that  the  energy 

*  Two  metal  platen,  each  10  in.  by  10  in.  and  spaced  J  in.  apart, 
trive  a  condenser  havin<.r  a  capacity  of  approximately  10  micro- 
microfarads. 


available  is  used  most  advantageously  in  the  resistance  of  this 
circuit.  The  inductance  h^  is  made  variable,  so  as  to  supply 
to  the  grid  just  the  right  amount  of  high-frequency  energy  to 
make  the  system  self-exciting  and  to  excite  it  in  the  most 
efficient  manner. 

As  in  the  case  of  the  arrangement  for  heavy  currents,  a 
suitable  range  of  potential  for  the  direct-current  source  i.s 
from  200  to  750  volts. 

With  such  values  of  inductance  and  capacity  that  a 
frequency  of  100,000  cycles  is  obtained,  a  voltage  of  1  •.',0110 
may  be  produced  from  one  pliotron  tnbu  operating  from  a 
direct-current  source  of  500  volts. 

Pliotron  tubes  may  be  operated  in  parallel  for  the  pro- 
duction of  a  voltage  higher  than  that  obtainable  from  a 
single  tube. 


A     NEW     HIQH-TEN5I0N     METER. 


Up  to  the  present,  "high-tension"  electricity  meters  have  con- 
sisted simply  of  low-tension  meters  coupled  to  the  high-tension 
circuit  l)y  instrument  transformers,  and  subject  to  various  errors 
and  inconveniences  due  to  the  use  of  these  transformers.  The 
trend  of  modern  power  generating  and  distributing  policy  is  such 
that  it  is  necessary  to  base  tariffs  on  high-tension  current  and 
to  measure  consumption  in  front  of  the  consumer's  step-down 
transformers.  The  meter  described  belovp*  contains  only  low- 
tension  components,  but  it  avoids  the  use  of  instrument  trans- 
formers by  using  in  their  stead  the  consumer's  step-down 
transformer  itself.  The  energy  P*  .  f  delivered  during  a  time 
interval  /  to  the  high-tension  terminals  of  this  transformer  is 
given  by  : — 

V,,t  =  P,t+Tot+  [Rs  I2'  -t-  Ri  (.11  -  uT-].  f 
=  (P;  -f  P,  -f  P,)  t 
where  Pi  =  power  at  low-tension  terminals  of  the  transformer  ;  P,  = 
light-load  losses  of  transformer  ;  Ri,  R2  =  resistances  of  high- 
tension  (primary)  and  low-tension  (secondary)  windings  respectively  ; 
li  =  prim.ary  current;  l„  =  light-load  primary  current;  I3  = 
secondary  current ;  Pr  =  R2  Is^  +  Ri  (li  —  lo)'. 

This  method  of  measuring  the  energy  delivered  to  a  transformer 
is  on   the  same   principle  as  the  separation-of-losses   method  of 


Frj.   I. 

measuring  pov.-er  and  determining  efficiency  during  testa  on  elec- 
trical machinery  or  transformers.  Tlu'  measurement  of  Pj  t  is 
effected  by  an  ordidary  low-tension  meter,  and  that  of  Wt  and  of 
I'rt  is  effected  by  special  cuniponents.  which  may  constitute  a 
separate  meter  with  its  own  train,  or  operating  on  the  iame  train 
as  the  main  low-tension  meter.  It  is  beat,  however,  to  let  the 
special  components  act  directly  on  the  moving  element  of  the  main 
meter.  This  meter  is  then  subjected,  ilireclly  it  is  connecte<l  in 
circuit,  to  a  relatively  large  driving  toripie  due  to  a  distinct 
element  or  jiart.  Further,  since  the  light-load  losses  of  a  trans- 
former are  jiractically  constant,  the  starting  Icirque  on  the  meter  is 
also  constant.  This  simplifies  and  makes  more  accurate  the  adjust- 
ment of  the  main  meter  at  all  loads,  and  avoids  the  difficulty 
otherwise  experienced  in  securing  accurate  adjustment  at  low  loa<lii.  '< 
The  danger  of  creeping  and  the  effect  of  friction  on  starting  are  I 
avoided. 

Fig.  1  shows  digrammatically  the  special  components  recording    I 
p„  t  and  Vrt  (the  urdinary  windings  recording  Vit  are  omitted  for    . 
simplicity)  in  a  single-phase   meter  recording   the  energy  supplied 
to  a  single  transformer.     In   this  ligun-,   A    represents   the   main    « 
moving  element  of  the  meter,  which   may  be  a  motor  meter  or  a    : 
rotating-field  meter  ;  i)  is  a  metal  disk,  on  the  same  spindle  as  A, 
and  acted  on  by  windings  BE.  K  F,  which  record  respectively  P.*  and 
p,.  /.      The  windings  K  E  aie  of  different  reactances,  connected  in 
parallel  between  Hie  two  secondary  mains.     If  Bj  be  the  secondary 
P.D.of  the  transformer,  rr'  the  resistances  of  the  two  coils  EE,  and 


•  From  a  pajwr  by  P.  F.  Dufour,  Her.  (ri:n.  tie  I' fflectnicUe. 
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<^,<p'  the  pliaso  ilisi)lact'nients  of  tlu'ir  oiirn'iits  with  icyard  U>  \<i. 
the  driviii};  torque  exerted  by  K  on  i)  is  proportional  to  (v-i  ''jr  r' )  • 
cos  <p  .  cos  <p'  .  sin  (0'  —  (p).  Atrain,  if  t'l  he  the  primary  P.n.  of 
the  transformer,  and  ()„  the  phase  differenee  betw(>en  I'l  and  l„.  the 
light-load  loss  of  the  transformer  is  tjiven  hy  !•„  =  Hi  I„.  cos  f/„  = 
(Ui'^/lti")  oos'^  fl„.  On  light  load  t;,  =  in  V,  (where  ni  =  lisrht-load 
ratio  of  transformation)  ;  and  in  order  that  the  drivinj;-  couple 
produced  hy  E  may  be  proportional  to  l',„  it  is  suflicienl  if  cos'^  ir^  = 
cos  <f>  .  cos  </>'  .  sin  (.^'  —  ^).  The  anjjles  0^,  (p  and  (/>'  vary  with 
fi-equency  and  with  the  self-induction  of  the  transformer  and  the 
coils  BE.  By  adjusting  the  core  saturations  of  the  latter,  the 
desired  relationship  can  be  obtained  within  the  necessary  limits. 
Also,  the  variations  in  cos  0  and  cos  if>'  can  he  made  practically 
proportional,  so  that  our  desired  relationship  becomes  cos-*  8<,  = 
cos-  0  .  sin  ((/>'  —  0),  which  is  re.alised  by  making  <p  =  do  .ind  gi^-ing 
to  sin  (0'  —  (f>)  a  value  near  enough  to  unity  so  that  a  relatively 
large  variation  iu  C0'  —  <(>)  corresponds  only  to  a  small  variation  in 
its  sine. 

When  the  secondary  of  the  transformer  is  loiuled,  the  ratio  of 
transformation  is  no  longer  constant  but  varies  with  the  intensity 
and  phase  of  the  secondary  current.  Hence,  in  order  that  K  B  may 
continue  to  yield  a  driving  toninc  proportional  to  I'o,  it  is  necessary 
to  apply  a  correction  to  its  field  proportional  to  ij  and  to  a  function 
of  the  phase  displacement  O-i  between  i.j  and  tij.  As  shown  by 
fig.  2,  iia  is  the  resultant  of  in  Vi  and  the  total  voltage  drop  vs. 
The  angle  S  o  v  is  so  small  in  practice,  that  O  S  may  be  taken  as 
equal  to  its  projection  on  o  v,  hence  t'j  =  hiUi  —  k  la  cos  ((?  —  Si), 
where  K  =  i/  [(Ra  +  m  Ri)'^  +  oi"  (l.2  +  m  u)-],  atid  is  practically 
constant  in  industrial  practice.  Transposing  this  expression  .for  Ua, 
and  substituting  the  value  for  nj  in  r„  =  (lii^  .  co.s'  S„")/Ri,  we  have 
that  r„  =  Ua'  .  cos^  (*„  4-  A  .  Vi  la  cos  (6  —  $■{).  very  nearly,  where 
A  is  a  constant.  In  other  words,  we  have  to  apply  a  corrective 
torque  proportional  to  u-^  la  cos  (6  —  ftO.  This  may  be  done  by 
adding  to  the  coils  e  e,  a  winding  connected  in  series  with  one  of 
the  phase  wires,  or  in  shunt  with  a  resistance  so  connected  (r.ij.,  in 
shunt  with  one  or  both  of  the  windings  F  f).  The  corrective 
winding  may  be  arranged  to  compensate  the  field  of  each  of  the 
coils  E,  80  that  these  fields  remain  as  nearly  as  possible  pro- 
portional to  the  primary  pressure  Ui,  or  it  may  be  in  the  form  of  a 
special  coil  which,  together  with  the  coil  (or  coils)  E  and  the  disk 
D,  forms  a  small  rotating-field  meter  yielding  a  torque  proportional 
to  Ua  la  cos  (,$  —  62).  The  two  systems  E  F  make  possible  adjust- 
ment to  compensate  for  small  errors  involved  by  the  assumptions 
made  above. 

Instead  of  using  one  coil,  E,  and  a  winding  travessed  by  all,  or 
part,  of  the  current  1-2,  the  corrective  torque  may  be  provided  by 


formers  are  manifolil.  Instrument  tnansformers  are  fragile,  owing 
to  their  low  power  (compared  with  the  high  pressure  for  which 
they  must  be  built)  ;  and  they  involve  corrections  which  are, 
if  anything,  more  complex  and  difficult  than  those  described 
above. 

It  is  possible  to  extend  Dufour's  jirincipleof  metering  to  measure, 
from  any  point  in  the  lnw-tcnsiou  secondary  circuit,  the  energy 
received  at  any  point  in  the  high-tension  circuit.  So  far  we  have 
arranged  that  the  system  FK  (fig.  1)  measured  the  transformer 
copper  los.ses  not  included  in  the  light-hiad  losses  -(.c,  p,  = 
Ra  la^  +  Ki  di  —  lo)'.  We  can,  however,  just  as  well  adjust 
matters  so  that  F  P  records  Pr  f  =  f  (Itj  +  ;-a)  la"  +  "i  ('1  —  U)*]', 
where  )■•,  is  the  resistance  of  part  of  the  external  circuit  of  the 
secondary.  Then  the  meter  placi'd  at  any  jwinl  in  the  secondary 
line  i-ecorda  energy  delivered  at  the  high-tension  terminals  of  the 
transformer.  Conversely,  the  meter  may  be  made  to  ri^gisti'r  the 
energy,  corresponding  to  a  point  in  the  secondary  line  ahead  of 
its  terminals,  by  reducing  the  constant  of  th<:  syst(!m  F  F  by  an 
amount  proportional  to  the  resistance  of  the  circuit  between  the 
metier  and  the  point  concerned. 

Similarly,  if  ;-i  be  the  resistance  of  a  certain  section  of  thi! 
primary  (high-tension)  circuit,  the  system  F  F  may  be  niiule  to 
record  [(itj  -f  /-a)  l-^-  -f  c,  li'-  -f  i!i  (li  —  i,,)'-'  |  /,  i.r.,  the  energy  jiassing 
a  certain  point  <m  the  high-tension  line  sujiplying  the  transformer. 
Ky  applying  a  pair  of  windings  f  f  ilcsigiied  and  connected  as 
above,  any  oi-dinary  low-pressure  met,er  placed  at  one  point  in  a 
line  can  be  made  to  measure  the  energy  j)assing  any  other  point 
(real  or  fictitious)  iu  the  line.  One  is  thus  able,  in  any  case  : — 
(1)  To  place  the  meter  where  most  convenient  from  the  point  of 
view  of  accessibility  or  safety,  kc,  whilst  still  remaining  strictly 
within  the  terms  of  the  tariff  in  force.  (2)  To  accept  or  establish 
tariffs  based  on  energy  received  or  (hdivered  at  .some  other  point 
in  the  line  than  the  location  of  the  mi'ter.  even  at  some  fictitious 
point  in  the  network.  This  may  have  frequent  usi>ful  application 
in  connection  with  the  sale  or  interchange  of  energy  from  network 
to  network,  and  is  worthy  of  special  consideration  in  connection 
with  recent  linking-up  .schemes. 

The  new  meter  offers  a  cheaper  substitute  for  equipments 
hitherto  employed  ;  permits  even  small  consumers  to  be  supplied 
on  the  basis  of  a  "  high-tension  tariff."  and  facilitates  double 
metering,  which  is  always  a  desirable  ])reoautiqn  where  large  con- 
sumers are  concerned.  In  its  various  modifications,  the  new  meter 
should  make  feasible  tariffs  best  adjusted  to  the  varied  and 
numerous  needs  of  practice. 


Fig.  2. 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Headers  are  invited  to  •iuhmit  partionlar^t  of  /tew  or  iniprored^ 
dericex  and  apparatus,  which  will  be  piihlished  if  considered  of 
svjficient  interest. 


one  of  the  coils  f,  and  a  coil  mounted  in  series,  or  in  parallel  with 
the  whole,  or  with  one  of  the  coUs  E.  Or,  yet  again,  the  two 
systems  E  F  may  be  so  arranged  that  their  reciprocal  reactions  on 
the  currents  which  they  induce  in  the  disk  D,  yield  the  requisite 
corrective  torque  without  the  aid  of  a  special  winding. 

The  coils  pf  (fig.  1)  are  of  different  reactances,  and  are  connected 
in  parallel  with  each  other  and  in  series  w-ith  one  of  the  secondary 
mains.  These  two  coils  exert  on  the  disk  D  a  driving  torque 
proportional  to  Ij^.sin  a,  where  a  is  the  phase  displacement 
between  the  currents  traversing  the  coils.  The  angle  a  varies 
only  with  the  frequency  (the  coils  having  no  iron  cores),  hence  the 
torque  due  to  F  F  may  be  taken  to  be  proportional  to  la'-*.  Now, 
since  la  =  (li  —  lo)/»'  (where  ni  =  ratio  of  transformation  on 
light  load),  the  term  P,- 1  in  our  original  formula  also  varies  with 
li',  and  is  therefore  metered  by  the  elements  F  P  acting  on  D.  The 
small  error  made  in  assuming  sin  a  to  be  constant  is  compensated 
l)y  certain  other  assumptions  made  in  connection  with  the 
system  ee. 

Fig.  1  and  the  preceding  remarks  refer  to  a  single-phase  meter, 
but  the  same  principles  and  analogous  arrangements  apply  to  poly- 
phase instruments.  Where  it  is  desired  to  meter  high-tension 
energy  supplied  to  several  transformers,  as  many  systems  E  E.  F  F 
may  be  employed,  or  .single  systems  E  E,  F  F  may  be  provided,  with 
superposed  windings  or  multiplying  relays,  &c.  It  is,  however, 
simpler,  safer,  and  altogether  more  satisfactory  to  provide  each 
transformer  with  an  independent  meter.  The  range  of  loads  on 
the  individual  meters  is  smaller,  useful  data  are  obtained  con- 
cemiug  the  distribution  of  consumption  between  the  several  trans- 
formers, the  risk  of  stoppage  or  imperfect  operation  of  a  meter  is 
divided,  and  the  extra  cost  of  individual  meters  is  not  serious. 

Meters  of  the  new  type  here  described  need  1  not  be  much  more 
costly  than  ordinary  low-voltage  meters,  since  they  have  no  addi- 
tional mechanical  complication  except,  perhaps,  the  second  disk. 
The  additional  components  are  exclusively  electrical,  and  contain 
no  permanent  magnets.  There  are  no  fresh  sources  of  error  or 
accident.  On  the  contrary,  the  supplementary  electrical  com- 
ponents provide  ailditional  means  of  adjustment  and  compensation. 

It  may  be  objected  that  the  meter  described  is  not  really  a  high- 
tension  instrument ;  nor  is  it,  in  the  narrow  sense  of  these  words. 
It  does,  however,  meter  high-tension  energy,  and  is  at  least  as  much 
a  high-tension  meter  as  those  at  present  in  use  with  current  and 
pressure  instrument  transformeri.  The  advantages  of  using  the 
robust  main  transformer   in   place  of  special   instrument    trans- 


Industrial   Switchgear,  and  Limit   Switches. 

Messrs.  George  Ellison,  of  Wellheatl  Lane  Works,  Perry  Barr, 
Birmingham,  have  developed  a  range  of  totally-enclosed  industrial 
unit  type  switchgear,  for  D.c.  and  A.c.  circuits  up  to  1,000  KW.  at 
"50  volts,  and  suitable  for  use  in  factories  and  mines.     Each  unit 


Fie.  1. — Ellison  8-panel  Industrial  Switchboakd. 

is  self-contained,  consisting  of  an  oil  breaker  bolted  to  a  steel 
chamber,  which  contains  the  isolating  switches  and  bus-bars,  and 
carries  the  necessary  instruments,  interlocking-  gear  between  the 
isolating  switches  and  the  breaker,  and  cable  fittings.  Th»  units 
are  supported  by  cast-iron  stands,  and  are  bolted  together  to  form 
a  totally-enclosed  switchboard,  capable  of  withstandinsr  the  weather 
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and  rougfli  usa^e.  '  Fig.  1  shows  a  tliree-panel  switchboard  of  this 
type,  for  an  incomiup:  feeder  and  two  outgoing  lines,  and  fig.  2 
shows  the  interior  of  the  V)us-bar  chamber,  in  which  the  bars  are 
clamped  to  mica-covered  steel  j-pds.  The  strong  construction 
obtained  by  this  design  enables  the  board  to  endure  distortion 
without  fracture  or  damage  to  the  insulation,  as  when,  for 
instance,  a  fall  of  roof  in  a  mine  has  brolsen  the  stands  without 


Fig.  2.— Interior  of  Bus-bar  Chamber. 

interrupting  the  supply  or  necessitating  costly  repairs.  The  inter- 
lock between  the  isolating  switches,  breaker,  cover,  and  tank  is 
complete.  A  variety  of  control  apparatus  for  motors  can  be  com- 
binal  with  the  switchgear.  which  is  also  made  in  several  sizes. 

A  line  of  totally-enclosed  self-resetting  limit  and  emergency 
switches  for  cranes.  &c.,  has  also  been  iritroduced  by  Messrs. 
Ellison.  These  switches  are  either  normally  open  or  normally 
closed,  according  to  requirements,  and  return  automatically  to  the 
normal  position  after  eacli  operation,  being  actuated  by  a  tappet 


increase  the  quantity  of  electricity  generated,  a  number  of  glass 
plates  can  lie  mounted  on  one  shaft  and  separated  by  washers  and  all 
then  dipped  together  into  the  one  trough  of  mercury. — Elect rirul 
World. 

A  Large  Arora  Fire. 

In  spite  of  all  the  difficulties  in  the  supply  of  labour  and  materials 
at  the  present  time,  we  are  informed  that  the  sales  of  Arora  fires 
have  continued  to  increase,  and  have  already  doubled  the  output 
for  last  year,  with  the  heavy  season  still  to  get  through 
The  accompanying'  illustration  shows  a  special  fire  which  Mr. 
Robertson  requested  the  AhoRA  Cfi..  of  Loughborough,  to  build  up 
for  the  Mayors  parlour  at  Sal  ford  Town  Hall.  •  This  has  been 
already  fixed  in  position  and  is  reported  to  give  great  satisfaction 


Ficj.  3. — Ellison  Limit  Switch,  Hand-opehated  (front 

COVER  removed). 


Fig.  1. — Arora  7'.j-kw.  P'iue  at  Salfukd  Town  Hall. 

The  makers  have  built  up  a  special  frame-work  to  match  the 
existing  fire-place,  which  is  of  antii|ue  brass,  surrounded  by  tiles. 
The  heating  elements  consist  of  ten  of  their  standard  7.i()-watt 
bars,  arranged  in  two  columns  of  five  bars.  Two  separate  circuits 
are  taken  to  the  fire,  so  as  to  balance  the  heating  elements  across 
the  two  sides  of  the  three-wire  system.  Each  side  is  worked  at  a 
'  pressure  of  220  volts  and  controlled  by  two  switches  external  to 
the  fire.  Probably  there  are  few  electric  fires  working  under  one 
frame  on  a  440-volt  supi)ly. 


moving  in  any  direction,  or,  if  desired,  by  hand.  Fig.  3  shows  the 
No.  2  switch,  hand-operated,  with  the  front  cover  removed.  The 
fixed  contacts  are  large  copper  buttons,  which  may  lie  rotated  to 
equalise  wear,  and  the  moving  contact  is  a  sul)stantial  copper 
roller  mounted  to  swivel  and  rotate,  so  as  to  bed  on  the  fixed 
contacts  ;  the  mechanism  is  of  double  toggle  type  with  no  inter- 
mediate position,  and  sticking  is  impossible.  The  tapjiet  may 
travel  at  practically  any  speed,  and  the  switch  may  operate  as 
often  as  60  times  a  minute  The  smaller  size  carries  h  amperes, 
and  the  larger  40  amperes,  continuously,  with  large  overload 
capacity  on  intermittent  loails. 

A  New  Generator  of  Static  Electricity. 

Mr.  W.  H.  Chai'.MAN,  of  Portland.  Maine,  in  U.S.  patent  Xo. 
1.202,li72,  offers  a  n^nedy  for  loss  of  electrical  and  mechanical 
efficiency  in  static  electricity  generators.  The  invention  consists  in 
bringing  a  solid  body  of  insulating  nuitorial  into  intimat<^  ctmtact 
with  a  conducting  liquid  such  as  mercury  which  will  not  iulhere  to  its 
surface,  and  then  separating  the  solid  body  from  the  liciuid  and 
collecting  from  the  surface  of  the  solid  the  charge  generabid  t  hereon. 
The  rotating  disk  is  jjurtially  immersed  in  the  mercury.  The  inventor 
has  found  that  a  glass  plate  8  in.  (203  cm.)  in  diameter,  making 
SO  R.P.M.  and  dipping  into  a  mercury  trough  to  a  depth  of  1 J  in. 
(3'7  cm.)  without  induction  plates  will  develop  a  potential  of  1p,OU0 
volts  on  comb  points,  arranged  to  collect  the  charge  at  the  top  of  the 
plat«.  The  application  of  induction  plates  in  proximity  to  the  revolv- 
ing plate  at  the  point  where  it  leaves  the  mercnry  raises  the  potential 
to  l.S.O<10  volts  or  more  on  the  comb  ixjints  and  gives  sparks  :J  in. 
(T!)  cm.)  long.  This  is  still  further  increased  by  covering  the 
nduction  plates  with  a  thin  sheet  of  rubber  or  glass.     In   onier  to 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  on  Tuesday  canimt  appear  until 

the  folhmylnq  week.  Correxjiondentx  x/iou Id  forward  their  eommuni- 
raiiona  at  the  rarlie.it  poHHible  iiiomciit.  A\i  letter  eu)i  be  puMished 
unless  toe  hare  the  writer's  name  and  address  in  our  possession. 


A  Static  Electricity  Phenomenon. 

We  think  the  following  experience  may  be  of  interest  to  your 
readers. 

One  of  our  men  working  at  a  brewery  was  informed  that  our 
wires  were  leaking  on  to  a  boiler,  and  that  their  men  were  getting 
shocks  from  tlu^  valve.  On  examination,  he  found  that  there  wa> 
no  electric  light  in  the  l)oiler  house,  although  some  cables  wcir 
carried  thnjugh  in  steel  pipes  ;  thi'se  were  earthed,  and  no  leuk 
was  found  on  the  wires.  He  came  balk  and  informed  us  that  th>- 
packing  of  the  boiler  was  charged,  and  we  found  this  to  be  a  fact. 

We  obtained  a  l-\\\.  sjiark  by  placing  an  iron  rod  from  the 
packing  to  the  valve.  an<l  the  same  from  the  packing  to  the  top  ol 
the  lioiler  after  euting  away  the  packing. 

There  was  a  slight  leak  at  a  joint  in  a  steam  pipe  above  t)i< 
boiler,  and  a  small  jet  of  st<«un  played  on  the  top  of  the  boiler. 

This  we  considered  might  be  the  cause,  and  we  found  it  was  sck 
On  stopping  this  esca|H;  with  a  sack  the  discharge  ceased  ;  il 
returned,  however,  on  taking  the  sack  away.  Wc  tried  this  four  or 
five  times  with  the  same  result. 
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IVtIkijis  some  of  your  readers  have  experienceil  the  same'thin^or 
■1  similar  etl'eot.  The  boiler  is  a  Galloway  type  workiuff  at  12ci  11). 
pressure,  and  is  iu  a  very  contiiied  space. 

J.  0.  Grant  &  Taylor. 

London,  B.C.,  Septemhei-  VMIi.  191 T. 

[  Xo  doubt  theeharujewius  {■onerated  by  the  frletiouof  the  slightly 
moist  jet  of  steam  on  the  boiler  covering'  the  effect  discovered 
and  investiffated  by  the  (ate  Lord  Armstrong.  While  the  com- 
bination of  circumstances  necessary  to  enable  a  charjre  to  accumulate 
is  probably  very  rarely  met  with,  it  is  worth  noting  that  very  \\\\<\i 
potentials  may  be  attained  by  the  chart;e.  and  sparks  may  occur, 
which,  in  the  presence  of  inflammable  jraaes  or  materials,  may  give 
rise  to  fires  or  explosions  the  cause  of  which  remains  a  mystery. — 
Ki)s.  Elkc.  Rev.] 

An  Editorial  Advisory  Council. 

Thouirh  we  are  far  from  desiring'  to  see  the  British  Government 
everywhere  adopting:  or  imitating;'  the  innovations  of  Allied  or 
other  Governments,  we  think  the  Premier  miyht  well  take  a  leaf 
out  of  the  book  of  Governor  Whitman,  of  Xmv  ,_Yoi'k  State.  The 
Governor  recently  met  in  conference  the  editors  of  the  various 
technical  journals  in  the  State,  desirin;^-  to  fjet  reliable  evidence 
upon  questions  of  mechanical  production,  transport,  coal  and 
timber  conservation,  the  provision  of  machinists  and  tool  makers, 
and  other  vital  factors  essential  to  the  successful  prosecution  of 
the  war.  As  a  result,  the  Governor  hius  now  a  Committee  of  five 
editors  actin>f  in  an  advisory  capacity. 

Perhaps  no  class  in  the  community  lias  its  finjjers  more  com- 
pletely upon  the  pulse  of  British  imlustries  than  the  men  who  so 
worthily  and  efficiently  edit  our  Technical  Press,  and  we  feel  sure 
they  misht  with  advantage  be  calleil  in  to  the  State  Councils, 
where  accurate  information  is,  above  all  tluji^'s.  essential.  At  such 
a  ufament  as  this,  when,  to  take  only  thr«!  important  branches  of 
public  service — the  air.  asi'ricultural,  and  marine  departments — 
there  is  urtrent  need  for  the  wisest  and  sanest  counsels,  as  well  as 
drivinsr  forces,  we  think  nothing'  but  j^'ooil  could  come  by  the  intro- 
duction of  editorial  assistance. 

Barimar,  Ltd. 
( Scii'iilitic   Wililhni  Eiii/iiieerx). 
V.  W.  Bhett, 
MiiiHigiiig  Dirertor  and  Geiteral  Ifaiitujer. 

London.  W..  September  \itli,  li)17. 


Scale  on  Evaporative  Condenser  Tubes. 

Could  any  of  your  readers  inform  me  through  the  medium  of 
your  paper  of  some  effective  and  expeditious  method  of  removing 
hard  scale  deposited  on  the  exterior  of  evaporative  condenser 
tubes  .' 

The  circulating  water,  which  is  drawn  from  a  well,  contains 
3,5*  hardness,  and  the  deposit  is  most  difBcult  to  remove  with 
chippins;'  hammers. 

Central. 


War  Bonus  for  W.O.  Station  Engineers. 

According  to  an  advertisement  in  this  week's  Review  inserted 
by  the  "  Northern  Command."  the  question  of  a  war  bonus  for  the 
engineering  staff  is  under  consideration.  It  must  have  come  as  a 
great  surprise  to  a  large  number  of  your  readers  that  the  "  War 
Office"'  have,  after  over  three  years  of  war  and  high  prices  for 
food,  decided  to  fall  in  line  with  private  firms  and  other  Govern- 
ment departments. 

It  seems,  under  the  circumstances,  that  while  other  engineers 
in  other  power  stations  have  been  receiving  from  5s.  to  P2s.  per 
week  war  bonus,  the  War  Office  still  lag  behind  those  to  whom 
they  should  show  the  way. 

Now  that  a  brain  w-ave  has  at  last  reached  the  mighty  ones,  their 
engineering  staffs  all  over  the  coimtry  will  at  last  receive  fair  play 
■    (i)erhaps). 

In  one  "W'ar  OlBce  "  power  station  of  my  acquaintance,  certain 
members  of  the  staff  are  receiving  lower  pay  /loir  than  was  paid  in 
December,  IHlo. 

Had  Some. 

Re  the  Fusing  of  an  Electric  Wire. 

In  the  article  headed  as  above  iu  last  week's  Electkic.\l 
^Review,  your  correspondent  mentions  an  electric  iron  which  had 
burnt  i  in.  into  a  table,  and  suggests  how  nearly  there  had  been  a 
fire.  In  an  experience  extending  over  1.5  years,  I  have  yet  to  see  a 
single  Instance  of  an  electric  iron  setting  fire  to  a  wood  table  top  or 
wood  floor,  and  am  prepared  to  make  a  small  bet  that  it  is 
impossible. 
\  Usually  the  trouble  is  discovered  by  the  strong  smell  and  smoke. 
.  but  in  one  instance  which  came  under  my  observation,  a  2iJ0-volt 
16-lb.  goose  iron  was  left  on  in  the  workroom  of  a  lock-up  shop, 
the  iron  standing  on  a  bath  brick  on  a  2-in.  oak  table  :  and  when 
the  shop  was  opened  at  S.-'iO  a.m.  the  following  day  the  shop  and 
workroom  over  were  filled  with  a  dense  smoke  (the  smell  lasted  for 
weeks),  and  the  iron  was  found  still  on.  It  and  the  brick  had  gone 
through  the  2  in.  of  oak  and  left  a  hole  large  enough  tor  two  irons 
to  go  through.  The  lirick  and  iron  parted  company  on  reaching 
the  floor,  the  brick  making  a  substantial  mark  where  it  settled  : 
the  iron,  keeping  busy,  had  landed  exactly  over  a  ii-in,  X  8-in.  joist. 
gone  through  the  floor  board  and  about  4  in.  into  the  joist  when 


found.     The   iron    is   still    in   use,   and   the  shop   is   Mr.  Gordon 
Kennett's,  Oxford  Road,  Manchester. 

The  possibilities  of  fire  being  caused  are  very  remote,  provided 
that  (I  am  speaking  of  domestic  electric  wiring)  the  gas  pipes  are 
disconnected  or  removed  altogether.  I  know  of  a  dozen  instances 
wjiere.  due  to  trouble  occurring  in  the  wiring,  a  sjiark  from  a  tul)e 
or  metal  sheathing  to  a  gas  pipe  hius  burnt  a  small  hole  in  the  pipe, 
lit  the  gas.  and  as  the  leiul  was  melteil  so  the  flame  ran  back  under 
the  floor  the  whole  wi<ith  of  a  room.  The  si)ark  which  started  the 
trouble  would  not  have  ignited  a  piece  of  tissue  paper,  much  less  a 
floor  board. 

E.  0.  Walker  &  Co. 

Manchester.  Septemlier  \'th,  I'.llT. 


STANDARD     CLAUSES     FOR     STREET 
LIGHTING     SPECIFICATIONS." 


In  December.  191U,  a  Committee  was  appointed  by  the  Institution 
to  prepare  a  Standard  Specification  for  Street  Lighting.  The  Com- 
mittee was  subsequently  enlarged  by  the  addition  of  representatives 
of  the  Institution  of  Gas  Engineers,  the  Institution  of  Municipal 
and  County  Engineers,  and  the  Illuminating  Engineering  Society. 

After  certain  preliminary  clauses  had  been  agreed  upon,  selected 
London  streets  were  cliissified  by  municipal  surveyors  serving  on 
the  Committee,  and  photometric  measurements  were  taken  in 
each  of  them. 

The  results  obtained  were  embmlied  in  further  clauses  which 
appeared  to  be  generally  acceptable  to  all  the  members  of  the  Com- 
mittee, subject  to  the  .settlement  of  a  fundamental  difference  of 
opinion  between  the  gas  engineers  and  the  remaining  members  of 
the  Committee  as  to  the  character  of  the  illumination  on  which 
the  specifications  should  bi:  based. 

The  opinionof  the  majority  was  that  the  proper  basis  is  to  call 
for  '■  minimum  horizontal  illumination,"  and  this  was  incorporated 
in  an  interim  draft  for  the  consideration  of  the  Councils  concerned. 
Counter  proposals  that  "  candle  power  "  should  be  the  basis  were 
received  from  the  Institutionof  Gas  Engineers,  but  the  sjiecification 
was  substantially  accepted  by  the  Councils  of  the  Institution  of 
Municipal  and  County  Engineers  and  of  the  Illuminating  Engi- 
neering Society,  and  also  by  the  electrical  representatives  on  the 
Committee. 

With  the  object  of  thoroughly  ventilating  the  question,  in  the 
hope  that  some  me.ans  might  be  found  of  reconciling  the  views  of 
the  ma'jority  with  those  of  the  minority,  the  specification  was  dis- 
cussed at  a  general  meeting, of  the  Illuminating  Engineering 
Society  on  April  15th,  1913,  in  the  form  of  a  paper  by  Mr.  A.  P. 
Trotter  containing  the  draft-t  The'  views  there  expressed  were 
considered  at  subsequent  meetings  of  the  Committee,  when  it 
became  evident  that  the  two  bases  proposed  were  irreconcilable, 
and  that  unanimous  adhesion  to  either  basis  would  he  unobtainable. 

Further  efforts  have  been  made  to  frame  such  a  clause  as  would 
be  acceptable  to  the  minority,  but  without  result :  and  as  the 
matter  has  now  been  under  consideration  for  over  six  years,  it  has 
been  decided  to  publish  the  specification  as  it  now  stands  as  a 
Majority  Report.  It  is  hopeil  that  it  maj'  be  found  useful  when  the 
methods  of  street  lighting  are  reviewed  after  the  war. 

In  a  statement  by  the  minority  of  the  Committee,  the  Council  of 
the  Institution  of  Gas  Engineex's  formally  express  their  opinion 
that  contracts  for  street  lighting  should  be  based  on  the  average 
candle  power  of  light  .sources  ascertained  at  two  or  three  defined 
angles.  This,  in  the  opinion  of  the  Council,  is  the  simplest  and 
most  correct  method,  and,  moreover,  would  avoid  the  possibility  of 
disputes  arising  from  the  more  or  less  uncertain  measurement  of 
minimum  horizontal  foot-candle  values. 

The  standard  clauses  for  inclusion  in  a  specification  for  street 
lighting  are  printed  in  full  in  the  Junrnal. 

Clause  2  states  that  the  specification  is  based  on  illumination, 
the  unit  of  measurement  being  one  foot-cancUe.  ■ 

Clause  4,  the  subject  of  disagreement,  states  that  the  "minimum 
illumination  "  of  a  street  means  the  minimum  illumination  on  a 
horizontal  plane  at  a  height  of  3  ft.  3  in.  above  the  ground  level, 
and  may  be  measured  by  means  ef  : — 

(a)  Any  suitable  illumination  photometer,  or 
(i)  Any  suitable  photometer  adapted  for  use  in  the  street 
which  will  measure  the  candle  power  of  the  lamps  in 
those  dii-ections  which  meet  at  the  point  of  minimum 
illumination.  In  this  case  the  minimum  illumination 
will  be  calculated  by  adding  together  the  values  of  the 
illumination  received  from  each  lamp  that  materially  con- 
tributes to  the  result. 

Clause  13  includes  the  following  definition  : — 

"  When  a  minimum  illumination  or  candle  power  of  lighting 
unit  is  specified  it  shall  be  held  that  such  minimum  is  obtained  if 
the  average  of  the  measurements  of  any  three  minima  between 
consecutive  lighting  units  of  the  same  type  does  not  fall  below  it." 

In  an  appendix  a  table  is  given,  which  was  originally  calculated 
by  Mr.  Haydn  T.  Harrison  to  show  the  candle  power  required  to 
produce  a  minimum  illumination  of  O'OI  foot-candle  on  a  horizontal 
plane  3  ft.  from  the  ground,  midway  between  two  lamps  of  a  given 
height  and  distance  apart,  and  which  has  been  recalculated  by  Mr. 

*  From  the  Jimrtuil  of  the  Institution  of  Electrical  Engineers. 
Abstract. 
t  See  Electrical  Review.  April  25th — May  I6th,  1913, 
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M.  Wilson,  of  tlie  Board  of  Traile.  for  a  height  of  3'2S  ft.  instead 
of  ;i  ft.  .'!  in.  n'fenc  1  tu  in  Clause  I,  thus  ap])i'oxiiualius'  more 
closely  to  the  metre.  The  differ.iu-.'  in  the  result,  less  than  half  of 
1  i)er  cent.,  is  inappreciable. 


WAR  ITEMS. 


Tradiii)^  with  the  1-neiny. — In  lh<'  "London  pazette"  f(ir 
SepU'iiihej-  11th.  iurther  list.s  aiipoar  of  per.san.s  and  bodies 
in  tin-  following;  i-(iiiritrie.<!  willi  whom  tr-ailirijJ-i.-i  prohibited  : 
— Ar^rentina.  I'aratJiiay  and  I'lunnay.  Bolivia.  Brazil,  Central 
Aiiirrica,  Chile,  J'A'ijador,  llreeeo,  Morocco,  Netherlands, 
Nrtberland    lO.ist   Indie,';,   Norway,  Peru,   Spain,   and  Sweden,. 

Si.  Uun.stan's  Scheme  E.vtended. — Sir  .Vrlhin-  I'earson  is 
-ettinf;  on  loot  a  .scbenu'  for  laisin},'  .-t'-Jyll,!)!!!!  for  extendint; 
the  .'.plendid  work  that  has  been  done  at  St.  Dnnstan's  lor 
Idinded  .'ioldier.'^,  .so  that  a  provision  of  -js.  per  week  luay  be 
made  for  i>r<>sent  and  future  children  (up  to  the  age  of  Ki) 
of    thesi'    blinded    lieroes.      Donations    nrav     lie     siMit    to    Sir 

\rthur  at  -I'M.  Croat  Portland  Street,  London.   \V.  1.   niarke.l 

■  Mlirided  Soldiers'  Children  Fund." 

HIcctric  Supply  Uestiictioiis  in  (ieimaiiy. —  1  Ik  "Times" 
.states  that  now  tlii\t  "summer-time"  has  come  to  an  end.  Cei- 
many  is  or^'anising  new  .schemes  of  "daylight  saving"  for 
the  winter,  iu'  onler  to  economise  fuel  and  artificial  light. 
Notice  has  liecu  given  by  the  General  in  Command  of  the 
Miinster  Army  Corps  District  that  the  cons-umption  of  gas 
and  electric  pow'er  in  shops,  restaurants,  and  so  on  must 
this  winter  not  exceed  one-half  of  the  consumption  in  the 
winter  of  1915-16.  All  the  military  and  civil  authorities,  busi- 
nesses, and  other  private  undertakings  are  requLied  to  alter 
their  office  hours,  from  October  1st  onwards,  to  the  time 
between  8  a.m.  and  4  p.m.  Schools  will  keep  the  same 
hours.  The  lighting  of  shop  windows  and  the  u.se  of  passenger 
lifts  are  forbidden,  and  all  restaurants  are  to  be  closed  at 
9  p.m. 

Glow  Lamp  Cards  in  Germany. — .According  to  reports 
from  Germany,  the  manufacture  and  sale  of  glow  lamps  are 
to  be  placed  under  restrictions  by  the  Government,  and  the 
export  trade  in  particular  is  to  be  limited.  The  exports  are 
stated  to  be  of  considerable  amount,  and  lower  prices  are 
obtained  abroad  than  can  be  demanded  in  Germany  itself. 
At  the  same  time,  the  suspicion  exists  that  German  larjips 
find  their  way  via  neutral  to  hostile  countries.  The  bu.siuess 
in  Germany  is  to  be  regulated  by  the  introduction  of  lamp 
cards.  Since  the  recent  e.stabhshment  of  a  general  under- 
standing in  the  lamp  trade  prices  have  again  been  advanced 
by  '2*»  per  ct^nt.,  and  are  now  higher  by  40  jier  cent,  than 
prior  to  the  war,  wire  lamps  having  remained  the  only  depart- 
ment in  ^  the  electrical  industry  that  had  been  compelled 
through  competition  to  adhere  to  pre-war  prices  until  the 
in-w  agreement  was  brought  into  oijeration. 

The  Germans  in  Belgium. — We  are  indebted  to  the 
IriiHiKiiiiijcr  for  the  following  interes-ting  paragraphs  recx^ived 
from  our  contemporary's  correspondent  serving  with  the  Bel- 
gian Army  : — 

"  An  enonnous  stock  of  agricultural  implements,  sewing 
loaehines.  and  other  articles  has  been  ani.a.s.sed  at  the  elec 
tiical  works  of  Dulait.  at  Charleroi.  All  this  material,  which 
ha.s  been  collected  in  Northern  France,  and  is  locally  known 
as  the  'indu.strial  bazaar,'  makes  a  dump  three-fiuarters  of 
a  mile  long.  It  is  reported  that  trains  full  of  the  stuff,  which 
is  first  put  in  a  .state  of  repair,  are  being  sent  to  Germany. 

"  As  long  ago  as  May  'i'Jth  the  Germans  dismantled  "the 
plant  of  the  .'Vngleur  Steelworks,  and  announc<'d  their  inten- 
tion of  removing  the  travelling  cranes.  By  order  of  the  in- 
vaders, the  blast  furnaces  of  Ougn'e  had  to  stoi)  w^ork  on 
May  '24th,  and  the  GeiTnans  are  now  dismantling  the  plant 
there  also  to  send  it  to  Germany.  The  Gockerill  works  at 
Seniing  had  in  .some  rnea.sure  been  spared,  but  several  hun- 
dreds of  Genuan  workmen  recently  arrived  there  from  West- 
phalia, and  procwded  to  strip  the  place.  Other  industrial 
works  which  arc  reported  to  have,  been  wliolly  or  partly 
stripfied  are  the  T'.sines  Boel  (La  Lnuvit'-re),  La  Providence. 
Monceau  St.  Fiacre,  Societe  d«  Thy  le  Chateau,  Usines 
Metallurpiqiies  ihi  Hainaiit,  TJsine.s  Henricot,  Usines  de 
S.iinWre  et  Moselle.  .Acieries  de  Charleroy,  and  Usines  Bone- 
liill  (Tlourpes).  .\t  tliese  works  the  Germans  are  removing 
the  rolling  equipment  (cylinders  made  of  high-grade  cast- 
ings), shafting,  belting,  and  even  the  foundation  plates!  The 
Germans  are  breaking  up  the  big  ca.st-iron  posts  to  be  re- 
cast. The  big  blowing  machines  of  the  TTsiiies  Bonehill  and 
the  I'sines  Boel.  the  four-cylinder  machine  of  the  Provi- 
dence, which  was  exhibited  at  Liege  Tnt<Tnational  Exhibi- 
tion in  190.5,  and  the  blooming-mill  of  the  Providence  Works 
are  reported  t<i  have  been  converted  into-scrap  iron," 

Exemption  Applications. — At  N'ewcastlc-on-Tyne  Local 
Tribunal,  on  the  l:«h  inst..  Mr.  E.  TTatton.  general  manager 
of  tbe  Corporation  tramways,  asked  that  the  cases  of  a  large 


number  of  men,  which  were  being  reviewed  by  the  military 
authorities,  ujight  be  adjourned  until  suitable  substitutes  had 
been  found  for  them.  The  Army  authorities  already  owed 
the  tramways  18  men  to  take  the  places  of  some  who  w-eie 
with  the  Colours,  and  if  more  men  were  taken  they  would 
have  to  curtail  the  present  tram  service.  As  it  was,  com- 
plaints had  been  made  by  workmen  in  local  shipyards  as  to 
the  in.sufficient  number  of  <ars  running,  and  the  men  had 
threatened  to  cea.se  work  it  there  was  not  a  better  service 
tor  them  during  the  winter.  It  was  stated  that  01  tramway- 
men  were  called  up;  of  these  17  had  entered  the  Army,  and 
•20  held  protection  certitieati's.  Mr.  llatton  said  the  present 
system  w-as  being  maintained  with  great  diflieulty,  and  it 
was  impo.ssible  to  put  women  on  as  ib'ivei's  with  the  present 
system  of  brakes.  As  th*!  bad  weather  came  On,  and  the.y 
had  more  sickness  to  contend  with.  the.  services  would  have 
to  be  curtailed  if  he  could  not  get  men.  It  was  suggesteil 
that  an  appeal  might  be  made  for  auxiliary  drivers  under 
the  National  Service  .schem<".  and  Mr.  llatton  said  he  had 
already  10(1  men  doing  auxiliaiy  work  veiy  satisfactorily.  The 
ca.ses  wei-e  adjourned  tor  two  months,  the  authoi'ities  to  lind 
suitnlile   substitutes. 

At  Burnley  Tiibunal,  last  week,  the  Military  Representa- 
tive asked  for  the  review  of  the  exemptions  granted  to  14 
drivers  in  the  Corporation  tramways  department.  Mr. 
•lobling  asked  for  the  cases  to'be  adjourned  so  that  the  whole 
of  tht<  90  or  so  exemptions  to  tramwaymen  could  be  re- 
viewed together.  The  Tribunal,  how<'ver,  heard  the  cases. 
Ill  four  cases  the  appeals  were  iiiljouriied  for  I'e-examination, 
and  the  Military  Representative's  appeal  was  allowed  in  the 
other  ca.ses.  with  varying  periods  of  grace. 

Conditional  exemption   has  been   allowed   to  .1.  McDonald 
(3'2),  electrical  engineer    of  Ramsey  (Isle  of  Man). 

At  Hull,  the  followir||>  decisions  were  arrived  at  in  appeals 
for  Corporation  tramway  employes  : — Driver  (22,  0  3),  condi- 
tional exemption;  car  washer  and  motorman  (37,  CI),  to 
join  up  on  October  1st;  driver  (37.  general  service),  exemp- 
tion refu.sed;  driver  (2^3,  01).  to  Novemlx-r  1st;  driver  (34, 
0  3),  conditional  exemption;  driver  (0  2),  traffic  clerk  (0  3), 
conductor  (0  3),  conditional  exemption. 

On  the  appeal  of  Earl  Amherst,  exemption  until  December 
31.st  has  been  granted  to  A.  Kemster  (.38,  B2),  electrician  on 
the  estate  at  Chevington,   Sevenoaks. 

At  the  Che.shire  Appeal  Coui't,  the  Chester  Corporation 
Tramways  Committee  sought  further  exemption  for  the 
traffic  inspector,  the  only  one  left.  It  was  stated  that  the 
man  understood  electrical  equipment,  and  in  ca.se  of  break- 
downs was  employed  to  put  things  right.  He  was  granted 
until  January  1st.  ' 

A  further  three  months'  exemption  has  been  granted  at 
Bromley  (Kent)  to  A.  E.  H.  Dns.sek  (-31,  0  2),  manufacturer 
of  electrical  in.sulating  materials. 

Chertsey  Tribunal  has  refused  exemjition  to  G.  T.  Church 
(31,  B  1),  electrical  engineer. 

On  a  military  appeal,  Essex  Tribunal  has  withdrawn  condi- 
tional exemption  held  by  J.  W.  Collis  (30,  Cla.ss  A),  elec- 
trician, of  Ley ton, 

Befoi-e  the  County  Tribunal,  the  Military  Reprej*entative 
appealed  against  conditional  exemption  granted  to  the  chief 
clerk  in  the  Derby  Corporation  tramway  offices.  Appeal 
allowed;  calling  up  fixed  for  .Taiiuary  1st, 

At  Chatham,  a  review  was  made  of  the  cases  of  five,  mem- 
bers of  the  staff  of  the  Tramway  Co.,  four  being  motonnen 
arid  the  other  a  ca.shier.  Conditional  exemption  'granted  in 
each  case.  Notice  of  appeal  given  by  the  Militaiy  Repre- 
sentative. 

The  Ea.st  Surrey  Traction  Co.  appealed  at  Reigate  for  the 
retwition  of  W.  P.  MacAlpine  (37),  motor  fitter  and  elec- 
tiieinn,  claimed  to  be  in  a  certified  occupation.  Three 
months  alkiwed. 

At  Reigate,  exemption  was  sought  for  .\.  .1.  Pribble  (39). 
stoker  and  driver  at  the  Corporation  electric  light  works. 
The  engineer  (Mr.  Ross)  stated  that  they  now  had  only  two 
drivers  and  two  stokers,  and  Pribble  was  a  skilled  man, 
Owiirg  to  a  breakdown  of  the  Die.scl  engine  they  were  now 
using  .steam  power,     ('onditional  ex<'mption  granted. 

At   Lye,  a   bu.siness   a|)peal   was   made  by    C.    II.   Bromley   [ 
{■^i,    B  1),   electrician,   who  stated    that  four  of  his  staff   had 
enlisted,  one  brother  had   been  killed,  and  he  assisted  in  his 
father's  business  in  addition  to  carrying  on  his  own.    Three 
months  conceded. 

At  the  West  Kent  .\ppeal  Court,  the  Military  Representa- 
tive appealed  against  conditional  exemption  granted  locally 
to  W.  A.  M.  Paton  (19.  .\  1),  engineer  in  the  electric  light 
department  of  Gillingham  r.C.  The  ajipeal  was  a.ssented  to, 
and  six  weeks'  exemption   substituted. 

.\t  Beniiond.s<'y.   Messrs.    W.   tt    R,    Jacobs,    manufacturers 

of  electrical  .apparatus,   applied  for  the  exemption   of  a  man 

in   charge    of   their   warehou,se  and    staff,    34    years  of    age. 

single,  passed  as   fit   for   garrison  duty  at  home.     The  claim 

•  was  disallowed,   not  to  be  called   up  before  October  17th. 

At  Southwark.  the  Military  Repres<>ntative  said  he  hail 
received  the  latest  instnictions  with  reference  to  men  Iiohl 
ing  certificat<'s  of  exemption  under  the  protected  tradi 
schedule,  vhieh  were  that  he  was  not  to  f>ppo.se  any  ayipliea- 
tion  to  the  Tribimal  for  tli(>  exemption  of  a  man  who  had 
his  protraction  certificate  withdrawn,  so  long  as  the  applica- 
tion was  made  within  seven  days  after  he  had  received  his 
calling-up  notice  to  join  the  Army. 


Vol.  SI.  No.  2,078,  septkmbkr  21, 1917.]  THE    ELECTRICAL    REVIEW 


275 


REVIEWS. 


Practical  Conling.  By  .XnTHi'i!  H.  Cledhill,  A'.M.I.M.E. 
London  :  The  Cilodhill-Brook  Time  Recorders,  Ltd.  Price 
•3s.    net. 

The  .Tuthnr  de:\\f-  with  the  subject  in  a  tlioioughly  coiupro 
lirn.->ive  manner,  and  covors  the,  ground  from  "  .Mpha  to 
Omega."  The  svst+Mii  advocated  so  tar  a.s  labour  is  con- 
cerned is  automatic  time-recordintJ,  and  the  "  Clipper  "  time 
recorder  is  the  medium.  Thi.s  instrument  must  not  be  I'on- 
fused  with  the  ordinary  "in  "and  "out"  recorder,  but  is 
sii  (lesif,>ned  a.s  to  I'ecord  job  costing,  repetition  work.  r<']):iii- 
\M>rk.  itc. 

In  the  introduction  the  author  gives  a  number  of  es.sential 
points  which  should  be  carefully  considered  when  starting  a 
.  new  costing  system,  amongst  which  he  states  truly  :  (1)  That 
different  classes  of  work  requiie  different  costing  systems. 
{'2)  The  costing  syst4Mii  should  be  arranged  to  give  a  maximum 
of  detail  information  with  a  minimum  of  clerical  labour  .-ind 
exiHMi.se.  (:i)  'I'be  workman  is  the  wrong  per.son  to  enter  the 
time  records.  (1)  That  it  is  more  eflici<'nt  and  less  costly  to 
imt  the  work  in  the  hands  of  a  cost  I'lerk  with  the  aid  of  a 
time-reciuiling  ckxk  for  printing  the  actual  times  to  the 
exact  minute  when  jobs  are  commenced,  finished,  or  broken 
off.  The  diagram.  "  Building  up  of  a  S<jlling  Price,"  .shows 
clearly  manufacturing  costs,  Ac,  including  unproductive 
labour  cost.s — which  is  a.  most  important  item — giving  each 
'  cost  a.s  a  )>ercentage  of  the  whole. 

Chapter  I  details  clearly  the  routine  necessary  to  start  a  job. 
The  author  analyses  to  a  degree,  and  his  di.ssection  to  a  point 
may  be  unueces.sary,  but  he  shows  how,  if  required,  costing 
can  be  detailed  minutely.  The  works  orders  linst  set  in 
motion  at  the  commercial  end  are  very  clearly  illustrated. 
One  portion,  however,  is  not  by  any  means  clear.  The  author 
states:  "To  firms  who  have  always  worked  hand  to  mouth, 
this  method  would  probably  occasion  a  stoppage  of  output 
for  a  few  months,  but  tho.se  who  have  made  the  change 
agree  that  the  increa.sed  output  afterwards  .secured  has  amply 
'•epaid  them."  The  reviewer  cannot  for  one  moment  see 
how  the  adoption  of  any  new  method  should  have  the  result 
the  author  states.  If  an  existing  system  is  brought  up  to 
the  end  of  any  period  it  is  simply  a  question  of  managerial 
control  to  nut  into  operation  a  new  sv.stem.  No  doubt,  for 
a  few  weeks  the  management  would  have  to  pay  particular 
attention  to  the  method  of  operation,  and  it  might  necessitate 
the  costing  clerks  having  to  make  a  few  early-morning  starts. 
It  brings  to  the  reviewer's  mind  the  following  few  lines  :  — 

"  It  Coiildn't  be  Done." 

"Somebody  scoffed.   'Oh,  you'll  never  do  that, 

.\t  lea.st  no  one  ever  has  done  it  ' ; 
But  he  took  off  his  coat  and  he  took  off  his  hat, 

.\nd  the  first  thing  he  knew  he'd  begun  it. 
With  a  lift  of  his  chin  and  a  bit  of  a  grin, 

Without  any  doubting  or  quiddit. 
He  started  to  sing  as  he   tackled  the   thing 

That   couldn't  be  done — and  he  did  it." 

Chapter  II  is  devoted  to  time  records,  showing  different 
systems. 

Chapter  III  deals  with  general  labour  costs,  and  touches 
upon  unproductive  labour  cost.  The  reviewer  is  pleased  to 
see  the  importance  the  author  attaches  to  this  item  in  this 
and  .subsequent  chapters.  In  the  reviewer's  opinion  there 
are  too  many  cases  where  this  particular  factor  is  dealt  with 
in  a  slip-shod  manner,  labour  rrcdnhd  on  the  job,  machine 
hours,  material,  and  managerial  chaiges,  &c..  going  to  make 
up  the  co.st.  As  a  matter  of  fact,  unproductive  labour  may 
be  looked  upon  as  stand-by  labour;  it  certainly  has  to  be  .paid 
for.  and  is  thus  a  direct  charge  upon  all  output ;  moreover, 
it  is  a  factor,  if  truly  recorded,  which  imlicates  how  far  it 
is  possible  to  increase  output  without  additional  labour  costs, 
machine  hours  and  raw  material  being  additional,  but  no 
increase  is  incurred   in  managerial   charges  or  capital. 

Chapter  IV  deals  with  hourly  machine  rates,  giving  ex- 
amples of  how  to  arrive  at  them,  and  dealing  with  running 
time,  idle  time,  productive  hours,  &c.  What  the  reviewer 
stated  about  unproductive  labour  records  applies  practically 
to  unproductive  machine  hours,  depreciation,  interest,  floor 
space,  rents,  rates,  taxes,  &c.,  being  a  direct  charge,  even 
when  the  machines  are  idle ;  therefore  all  costs  slioold  bear 
a  proportion  of  this  charge.  Chapter  IV,  "  Hourly  Bates 
for  Labour,"  shows  very  clearly  the  fallacy  of  flat-rate  over- 
head .charge  on  labour,  and  gives  a  very  interesting  hypo- 
thetical basis  for  fixing  hourly  rates. 

Chapter  V,  "  Stores  and  Materials,"  gives  briefly  the 
method  of  dealing  with  this  important  department.  The 
author  could  in  this  ciise  have  augmented  the  information 
to  some  advantage  if  he  had  dealt  with  the  method  in  detail 
from  the  receipt  of  the  raw  material  to  the  collection  and 
as-sembly  of  finished  parts. 

Chapter  YI.  "  Overhead  Manufacturing  Expenses."  This 
chapter,  coupled  with  the  illustration,  is  very  concise  indeed. 

Chapters  YH  and  VIII,  "Selling  Expenses"  and  "Final 
Summaries  of  Co.sts."  are  clearly  set  forth  in  a' very  interest- 
ing manner,  and  the  illustration  showing  periodical  average 
costs  is  well  worthy  of  study  and  consideration. 

Chapter  IX  is  on  "Balancing  Cost  Accounts  and  Commercial 


Accounts."  This  is  a  most  important  item,  and,  brieflv, 
means  that  for  every  item  of  expenditure,  unproductive 
labour,  recoverv  of  hourly  rates,  &c.,  a  corresponding  charge 
i-s  made  somewhere  or  other.  The  illustrations  showing  total 
sales  compared  with  material,  wages,  productive  and  unpro- 
ductive, other  expenses,  and   profit  are  self-explaiuitory. 

Chapter  X,  "  Weekly  Department  Report,"  gives  a  very 
interesting  .summary  of  expenditure. 

Chapter  XI,  "  Manufacturing  in  MultipU's  of  (>(),"  imitiiins 
something  new  and  worth  some  little  consideralicm,  the 
<"ilculation  of  the  factors  quantity  and  time  being  icd'uced 
to  a   minimum,  thus  :-^ 

W  articles  made  in   14.75  hours  =  11.75  minutes  j)er  piece. 

(UK)  articles  made  in   14. 7o  hours  =  1.475  minutes  per  [liece. 

30  articles  made  in   14.7.5  hours  =  29.5   minutes  per  piece. 

30U  articles  made  in  14.75  hours  =  2.95  minutes  per  piece. 
And    so   on. 

The  concluding  chapters,  "  Costs  and  Estimates,"  "Bonusi's 
for  Increased  Output,"  "Dead  Charges,"  &('.,  are  dealt  with 
in  a  very  lucid  manner,  and  the  illu.strations,  showing  a  .series 
of  standing  order  number  job  cards  printed  on  coloured  card.-., 
also  production  job  cards  and  a  weekly  time  card  rnled  (jn 
the  back  for  analysis  of  jobs  worked  upon  ea<-h  wi>ek,  and 
the  labour  cost  of  each,  make  the  .subject  very  clear. 

In  conclusion,  the  reviewer  can  recommend  this  book  Ui 
all  tbiise  interested  in  manufacturing  costs,  irrespective  (jf 
uhetlii'r  their  exi.sting  system  depends  on  clock  recording 
instruments  or  otherwise,  as  the  author  has  dealt  with  this 
subject   both   theoretically    and   practically.— J.  C.  P. 


How  /<>  Laij-ciui  Turret  Lathe  Tools.  Bv  -Alfreu  Herbert. 
Ltd.     Coventry:   Alfred  Herbert,  Ltd.    Price  2s.  6d. 

Though  .somewhat  in  the  nature  of  a  trade  publication. 
this  handbook  "for  those  who  design  tools  for  use  on  turret 
iiiid  capstan  lathes  and  automatic  turning  machines"  consti- 
tutes a  decidedly  useful  addition  to  the  literature  on  the 
subject. 

Very  few  firms  engaged  on  munition  work  are  now  manu- 
facturing without  machine  tcmls  of  this  type,  of  which  vast 
numbers  have  been  built  or  imported  since  the  commence- 
ment of  the  war.  The  laying-out  of  such  tools  is  a  highly 
.skilled  job,  but  many  workers  are  being  called  upon  to  tackle 
it  with  little  more  than  an  average  shop  experience.  To  such 
the  pre.'-<'nt  work  cannot  fail  to  be  of  value.  Even  the  expert 
will  find  in  it  .some  useful  hints,  and  valuable  suggestions 
will  be  received  as  a  result  of  a  careful  study  of  the  115  repro- 
ductions of  photographs  and  drawings  that  the  volume  con- 
tains. Various' typical  lay-outs  are  described,  e.g.,  the  tools 
actually  u.sed  on  gun-metal  fuse  adapters,  aeroplane  propeller 
bosses,   and  motor-car  flywheels. 

The  author  wi.sely  in.sists  on  the  importance  of  lay-outs 
being  as  simple  as  possible,  and  embodying  standard  tools  and 
holders.  "Ingenious"  tools  are  usually  a  poor  economy. — 
G.  S.S. 


('ndcryriniiid  TranmiiiHuion  and  Disirlhution  for  Electric  Ligitt 
and  Power.    By  E.  B.  Meyer.     London:   Hill  Publishing 
.   Co.     Price  12ls.  6d.  net. 

The  manufacture  and  laying  of  underground  cables  is  a 
.specialised  branch  of  electrical  engineering  which  involves 
very  large  expenditure.  .\s  compared  with  other  branches 
nf  electrical  engineering  the  literature  is  .scanty,  but  this 
book  goes  far   to  fill  the  gap. 

The  subject  inattei-  is  mainly  treated  fiom  the  .American 
view-point,  but  there  is  also  a  good  deal  of  infoimation  con- 
cerning  standard  practice  in  Europe. 

.\fter  describing  various  forms  of  duct,  the  author  states 
that  tile  and  fibre  conduits  are  now  used  almost  uiiivcrsidli.i. 
by  w-hich  he  means  in  U.S.A. 

The  first  is  made  from  vitrified  clay,  and  when  free  from 
iron  has  high  insulation,  giving  an  average  ]nmcture  test 
of  25,000  volts  dry  and  21,000  volts  after  immersinn  in  water 
for  several  days. 

Fibre  conduit  has  been  in  use  for  about  15  years,  and  some 
that  the  author  had  occasion  to  examine  after  it  had  been 
in  moist  soil  for  10  years  showed  no  signs  of  deterioration. 
It  is  made  of  wood  pulp  which  has  been  thoroughly  saturated 
with  a  bituminous  compound  containing  about  0  per  cent. 
(if  creosote.  The  latter  prevents  rotting  by  killing  organisms 
which  might  act  on  vegetable  matter  in  the  pulp.  It  will 
stand  a  puncture  test  of  32.000  volts  dry,  and  24,000  volts  after 
immersion  in  water  for  about  200  hours.  It  is  jnade  in  5-ft. 
lengths,  which  are  convenient  for  transport  and  handling  in 
the  trenches.  The  ducts  are  laid  in  concrete,  about  %ne 
inch   being  left  between   adjacent  ducts. 

In  reference  to  annoured  cable,  the  author  says  that  in 
Europe  this  class  of  cable  is  practically  standard  for  all 
underground  systems.  What  he  lefers  to  as  a  liirne  installa- 
tion is  in  Centi-al  Park.  N.Y.  City,  where  500.000  ft.  of  steel- 
tape  street-hghting  annoured  cable  has  been  laid. 

Rubber,  paper,  varnished  cambric,  and  other  forms  of 
insulation  are  described,  and  under  the  heading  "  Graded 
In.sulation."  the  author  says: — "The  potential  gradient  nf 
insulated  wire  is  much  higher  in  that  portion  near  the  con- 
ductor than  in    the  outer  layers,    and    the  fall    of   potential 
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across  a  icrios  of  iiisulatois  of  varying  specific  inductive 
capacity  is  inversely  proportional  to  those  capacities."  By 
taking  advantage  of  this  law,  a  smaller  diameter  of  cable 
may  be  used   with  the  .same  factor  of  safety. 

Under  the  heading  of  "  1/ead,"  referenci^  is  made  to  the 
lead-boring  iusHct  found  in  Au.stralia  and  in  the  .south-eastern 
portion  of  U.S.A.;  also  to  the  fact  that  .slight  traces  of 
ansenic.  antiniony.  copper,  tin,  Ac,  in  lead  jire  a  benefit 
rather  than  an  objection,  as  they  tend  to  .sliglitly  harden  the 
metal. 

Owing  to  the   fact  that  alternating  current  in   large  cable.s 
has  greater  density  on   the  suiface,   it  has  been   found  advis- 
al)le  on    single-conductor  cables  of  large  area  to  strand    the 
'  copper  wires  on  to  a  central  fibre  core. 

Sector  cables  ai'e  described,  and  it  is  pointed  out  that  a 
larger  portion  of  the  periphery  of  each  conductor  is  nearer 
the  lead  sheath  than  in  an  equivalent  round  conductor.  This 
allows  a  greater  radiation,  with  con.sequent  higher  current 
density. 

The  chapter  on  installation  of  cables  is  good,  many  quite 
small,  but  neces.sary,  details  being  illustrated  and  described 
— for  example,  basket  wire-grips  and  flexible  duct  cleaners. 

From  one  figure  it  is  a  little  surprising  to  find  that  the 
cities  of  Milwaukee,  Newark,  Boston,  Detroit,  New  York, 
San  Francisco,  Chicago,  and  Brooklyn  have  each  their  own 
particular  methods  of  drawing  in  cables,  and  the  differences 
are  quite  appreciable.     Jointing  is,  of  course,  dealt  with. 

A  good  tip  that  is  mentioned,  is  the  practice  of  a  company 
in  the  States  of  "putting  up"  all  the  materials  for  a  cable 
joint  in  unit  packages.  The  author  thoughtfully  gives  a  pic- 
ture of  the  contents  of  such  a  package. 

There  is  .some  original  information  on  cooling  of  duct  Imes, 
and  it  apjuMirs  that  the  Niagara  Falls  Power  Co.  cools  its 
underground  cables  by  circulating  water  through  vacant 
ducts  adjacent  to  occupied  ducts.  At  Baltimore  it  was  fotind 
that  cable  burn-outs  were  more  frequent  in  summer.  There- 
fore, in  191.5,  a  sprinkler  system  was  installed  to  keep  the 
ground  nioi.st  where  the  burn-outs  mostly  occurred.  The 
results  at  the  time  of  writing  are  said  to  be  interes,ting,  but 
not  conclusive. 

The  cooling  of  underground  transformers  is  referred  to  in 
the  chapter  on  distributing  systems,  and  the  author  says 
that  8  watts  of  transformer  lo.sses  may  be  allowed  per  «q.  ft. 
of  wall  space.  In  moist  soil,  with  ventilated  chamber,  12 
watts  may  be  allowed.  In  wall  surface  he  includes  the  roof 
and  floor. 

Current-limiting  reactances  are  described,  and  it  is  stated 
that  they  should  be  of  the  air-core  type,  and  their  capacity 
correspond  to  the  fidl-load  cftpacity  of  the  line  which  they 
are  intended  to  protect.  They  are  generally  built  in  with 
wood  and  concrete  or  porcelain. 

Seven  pages  deal  with  selective  fatdt-localiser,  arcing 
ground  suppre.s.sor,  grounded  neutral  systems,  and  the  Merz 
system   of    cable    protection. 

Electrolysis  has  a  chapter  to  itself,  and  it  is  admitted  that 
when  this  began  to  be  .serious  .American  engineers  did  not 
have  as  thorough  a  grasp  of  the  situation  as  did  engineers  in 
Europe.  .American  piactice  has  not  .sought  to  remove  the 
underlying  causes  of  electrolysis,  but  has  attempted  merely 
to  relieve  acute  conditions.  The  niea.sures  adopted  in  addi- 
tion to  track  bonding,  have  consisted  of  "  pipe  drainage  "  or 
bonds  to  other  systems. 

The  author  states  that  the  usual  method  of  protecting  cable 
sheaths  is  by  use  of  a  drainage  systein  simikir  to  that  used 
for  the  profiection  of  pipe  lines.  The  object  of  draining  the 
sheaths  is  to  make  them  slightly  lower  in  potential  than  the 
surrounding  earth  or  neighbouring  structures,  thus  prevent- 
ing current  fl«iriii(i  off  the  .sheaths.  Since  there  is  danger 
of  over-draining  in  making  the  sheath  potential  considerably 
lower  than  that  of  the  giound  or  adjacent  groimdeil  struc- 
tures, it  ie  .sometimes  neces.sary  to  insert  suitable  resistances 
in  the  drainage  leads. 

.As  with  nearly  all  the  b(X)ks  of  the  Hill  Publishing  Co.. 
numerous  specifications  are  interpolated  in  the  text.  Also, 
a  good  deal  of  infonnation  is  given  as  to  con.struction  costs. 
itc.  Occasional  references  are  nunle  to  paj>ers  in  which  fur- 
ther inft)rmatii)ii  on  a  (lartirulnr  point  may  lie  found. — E.K.S. 


High-Speed  Inlrrnal-Comhnsliov  Engines.  Bv  Ahthur  W. 
JupoE.  Wh.Sc,  A.Pi.C.Sc.  London  :  NMiittaker  &  Co. 
Price  1.5s.  net. 

It  might  be  thought  that  tlie  work  of  describing  the 
internal-combustion  engine  had  almost  become  one  of 
supererogation,  .so  many  are  the  authors  who  have  given  ils 
books  upon  this  subject.  But  few  of  them  deal  fully  with  - 
the  high-speed  .side  of  the  subject,  generally  confining  them- 
selves to  the  heavier,  slow-.speed  types  of  engine.  Of  course, 
the  high-speed  engine  is  now  of  the  utmost  importance  ip 
these  days  of  motor  cars  and  aeroplanes,  hence  Mr.  Judge's 
ju.stification  in  enlarging  upon  the  subject.  He  deals  with 
the  question  chiefly  from  the  theoretical  side,  but  also  gives 
many  experimental  data,  especially  where  experimental  work 
ha.s  influenced  design.  The  data  are  not  necessarily  always 
original:  often  they  have  been  brought  together  from  widely 
scattered  sources.  In  fact,  to  .some  extent,  the  volume  under 
review  constitutes  a  compendium  of  the  literature  on  the 
subject,  and  the  author  is  to  be  congratulated  on  the  thorough- 


ness of  his  classification.  He  skilfully  analyses  and  presents 
in  order  and  sequence  the  more  important  of  the  available 
theoretical  and  experimental  results. 

.A  practical  point  that  emerges  from  his  consideration  of 
the  (piestion  of  pressures  and  temperature  relates  to  the  use 
of  alternative  fuels  to  petrol — a  matter  very  nmch  to  th 
front  at  the  present  tinu'._  He  shows  that  though  in  benz^lle,i 
parallin,  and  in  alcohol  w~e  have  excellent  petrol  substitutes, 
efficient  li.se  of  these  li(|nids  cannot  be  made  with  exi.sting 
engines.  They  nuist  l)e  redesigned  if  they  are  to  give  the 
best  results.  The  need  lor  this  will  be  seen  from  Mr. 
Judge's  statement  that  "  the  compression  pressures  required 
for  the  best  re.sults  with  pai'affin  as  a  fuel  are  about  75  to 
S5  per  cent,  of  those  of  petml,  whilst  with  benzole  compres- 
sion pressures  of  110  to  1'20  per  cent,  of  those  used  in  petrol 
engines  are  necessary  for  higher  inean  pressures  to  be 
lealised."  Alcohol,  he  .shows,  works  most  satisfactorily  with 
compres.sion  pressures  "  varying  from  1.50  to  'JOD  lb.  per  sq, 
in."  Since  these  compression  pressures  are  about  100  per 
cent,  grtoter  than  tho.se  employed  in  petrol  engines,  we  can 
readily  admit  that  special  alcohol  engines  will  be  needed  in 
the  future  if  the  best  results  are  to  be  obtained  from  a  fuel 
that  there  is  reason  to  suppose  will  be  very  much  to  the 
fore  after  the  war. — G.  S.  S. 


BUSINESS  NOTES. 


Feed-Water  Regulators. — Messrs.  Scholey  &  Co.,  TjTd., 

inform  us  that  their  Copes  feed-water  regulator,  which  we  des- 
cribed some  time  ago,  has  been  very  largely  adopted  by  steam  users, 
whose  experience  of  its  use,  judging  by  the  reports  of  prominent 
engineers,  has  been  very  satisfactory  indeed.  The  importance  of 
maintaining  a  con.stant  water  level  has  not  been  fully  appreciated 
in  the  past.  but.  in  reality,  a  good  feed-water  reguliitor  plays  a 
part  in  relation  to  a  boiler  analogous  to  that  of  the  governor 
of  an  engine,  and  prolongs  the  life  of  the  boiler  and  pumps  by 
preventing  Sudden  changes  of  temperature  and  load  due  to  irregular 
feeding. 

Fire. — The  workshops  of  Messrs.  Gilbert  Bros.,  elec- 
trical engineers,  Navan,  Co.  Meath,  containing  a  quantity  of 
electrical  fittings,  was  destroyed  by  fire«.on  Friday  morning  last. 
The  firm's  plant  was  saved. 

German  Industrial  Activity  in  Spain. — At  the  beginning: 

of  1914  it  may  be  said  that  Spain  languished,  and,  excepting  some 
industrial  activity  in  Catalonia  (Barcelona)andGuascogna  (Bilbao), 
there  was  nothing  in  the  rest  of  tlie  country  to  call  for  interest. 
The  war  has  awoke  the  slumbering  energy,  and  under  the  stress  of 
necessity,  individual  and  collective,  here  a  little  and  there  a  little, 
but  leisurely,  led  to  the  realisation  of  some  progress.  In  ]!»1H,  Spain 
exportetl  iron  and  steel  goods  to  the  value  of  a  million  and  a-half 
pesetas;  in  IttUi  the.se  figures  had  risen  to  ."i7  millions.  In  copper 
the  advance  was  from  .S  to  21  ;  firearms  from  10  to  25  ;  chemical 
products  from  5  to  2S  ;  woven  cottons  from  :l  to  28  :  textiles,  3;-!  to 
tJS  I  lijjither  and  skins.  2  to  'A\  ;  nuicliinery  and  railway  plant,  i  to 
17.  Taking  account  of  the  increase  in  prices,  there  is  here  an 
indicatio^i  of  the  multiplication  of  the  capacity  of  production 
which  affords  the  mo.^t  eloquent  explanation  of  the  fiict  that  in 
191G  new  companies  were  founded  with  a  total  capital  of  230 
million  pesetas.  It  is  certain  that  numy  of  these  were  promoted 
by  Germans,  and  with  German  capital,  for  it  cannot  lie  denied 
that,  notwithstanding  the  war  and  the  blockade,  Germany 
has  comjileted  every  step  to  continue  its  husiness  o])erations 
with  the  whole  world,  niakin;^  use  of  countries  now  neutral. 
Another  awakening  which  may  have  its  own  importance  is  that  of 
the  mining  industry.  Spain  is  rich  in  mineral  deposits,  has 
abundant  labour  and  cheap.  She  is  richer,  perhaps,  than  Italy  in 
water  resources,  and  has  good  coalfields.  According  to  approxi- 
'  mate  calculations.  Spain  might  avail  herself  of  G.OOO.ouO  H.i*.  of 
electric  energy,  of  which  to-diiy  she  only  makes  use  of  80,1100  H.P.. 
notwithstanding  that  concessions  have  t)een  granted  for 
1,000,(100  H.P.  The  Government  hiis  taken  imi)ortant  measures 
to  foster  the  industrial  developnu'ut  of  the  country.  New 
industries  can  enjoy  the  helii  of  the  State,  which  is  specially  shown 
by  fiscal  atlvantagea  and  exceptions,  by  concessions  and  privileges 
from  State  Or  State-sup])()rted  l)anks.  by  State  grants  and  loans  at 
low  interest,  and  by  State  guarantees  of  a  minimum  interest  on 
capital  invested.  Moreover,  the  industries  already  existing  may  avail 
themselves  of  like  advantages  Ijy  turning  out  ships  cf  over  10,000 
tons  Ijurden  or  colliers,  or  occupy  themselves  with  the  extraction 
and  treatment  of  iron,  cop])er,  zinc,  or  the  cultivation  of  the  pro- 
ducts of  the  ground  and  the  manufacture  of  chemical  manures  and 
agricultural  machinery.  Similar,  and  even  greater,  facilities  are 
accorded  the  hydro-electric  works  of  1.000  h.P.  and  above,  the 
chemical  industry  (chiefly  colouring  materials),  and  the  manufacture 
of  electrical  plant  and  scientific  apparatus.  The  wealth  created  in 
Spain  by  the  war,  the  expansion  of  its  industries,  the  not  negligible 
help  of  the  Government,  and  the  competition  of  the  German  invasion 
with  industrial  productions  with  a  Sjmnish  label,  will  carry  Spain 
forwanl  for  a  numln^r  of  years  to  a  higher  industrial  level  than 
might  have  been  expected,  making  of  her  a  possible  competitor 
with  other  neighbouring  countries,  like  Itafy.  but  also  an  avail.able 
market  for  their  products  as  alsd  a  good  field  for  action  for  their 
electrical  engineering  talent. — L' Eltlimtecnica. 
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For    Sale.— lilioiukla    U.D.C.    invitvs  tuiulcrs   for    tlir 

pmohiuse  of  u  oomplftc  up-to-date  irrivatc  (foneratinif  plaut.  recently 
installed  by  the  Wostinulionse  Co.  For  particuUirs  see  our 
advertising  pajji's. 

Technical    Advertisinj;.— In    tla-    Si'iittMiitiiT    issue  «( 

liim/i  S/finii.  JK'ssrs.  i:.  Hruiiis  i: ,  (;o.'.s  mai,'azim>.  there  is  an 
I'litertainin;;'  article  cm  "'I'hi' TrOuhU's  of  an  Ad-Man."  by  t'harU's 
l!rant;wyn.     In  the  course  of  the  contribution  the  writer  says  : 

■  In  tiie  face  of  facts  whicli  scream  at  him  from  every  turn,  the 
technical  man  and  the  salesman,  too  often  looks  upon  advertising;- 
as  an  exjiensive  f'iul.  a  luxury,  or  something'  worse,  but  always  a 
superHnity.  Not  that  he  will  always  say  so  in  words,  for  back  of 
his  mind  he  has  a  fei^liny-  that  to  do  so  would  expose  him  to  ridicule. 
Of  course,  we  mu.st  do  a  little,'  he  will,  perhaps,  admit  res;ret- 
tnlly,  but  he  doesn't /WiVir  in  it.  There  is  no  faith  behind  his 
aiimission. 

■'tirant  him  that  no  a<lvertisement  ever  (}f  itself  sold  a  steam 
turbine  or  a  mechanical  stoker,  but  what  would  the  world  know 
of  any  commodity  without  advertisini,'- .'  The  advertisement  is  at, 
work  when  the  salesman  is  at  rest,  preparing  the  mind  of  the 
prospect  as  he  sits  by  his  own  fireside  where  no  salesman  ever 
penetrates,  it  is  talkinj;'  to  him  in  his  otlice  even  while  the  traveller 
is  being  told  'too  busy  to  see  you  this  morning.'  it  is  ever 
smoothing  out  the  stony  ground  over  which  the  salesman  may 
afterwards  travel  with  ease,  impressing  the  name  of  the  firm  and 
the  merits  of  its  manufactures  on  the  mind,  so  that  at  the  moment 
of  his  need  the  buyer  involuntarily  thinks  of  the  firm  whose 
advertisement  he  has  most  often  seen." 

Book    Notices. —  L'se/id    Ewfineerii'    Connlants  for    tlii' 

S!i,h-  Bull-.  Second  Eilition.  Glasgow  :  J.  A.  Burns.  Price  Is. 
net.  -This  little  book  is  intended  to  show  how  the  slide  rule  may 
be  used  to  the  best  ailvantage  by  the  practical  engineer  in  technical 
or  commercial  calculations,  with  special  reference  to  the  use  of 
s)v?cial  constants  for  rejietition  work  on  the  rule.  After  a  brief 
explanation  of  the  ordinary  slide  rule,  the  author  illustrates  its 
application  to  a  variety  of  mechanical,  electrical,  and  hydraulic 
calculations,  his  object  Ijeing  rather  to  assist  the  reader  in  working 
out  time-saving  constants  for  his  own  use  than  to  compile  a  large 
number  of  examples.  A  few  tables  of  weights  and  measures,  con- 
version tables,  *:c..  are  appended  :  in  some  of  these,  we  think,  the 
author  errs  by  giving  values  running,  in  some  cases,  to  as  many  as 
eight  significant  figures,  where  four  would  suffice  for  the  slide  rule 
(and  for  almost  all  practical  purposes').  It  is  a  useful  little  work, 
very  lucid,  and  admirably  arranged  and  printed. 

"Science  Abstracts.  A  and  B."  Vol.  XX.  Part  S.  August  BOth, 
HUT.     London  :  E.  \  F.  X.  Spon.  Ltd.     Price  Is.  tjd.  each. 

■■  Practical  Electric  Illumination."  By  T.  Croft.  London  :  Hill 
Publishing  Co.     Price  Ss.  4d.  net. 

"  Wayleaves."  By  C.  Vernier,  M.I.E.E.  Reprint  from  the 
Jiiiinud  of  the  Institution  of  Electrical  Engineers,  with  discussion. 
From  the  author. 

C.C.  Motiii's  and  ('out ml  A/ijiiirufiix.  A  new  text-book  with  this 
title  has  just  been  published  by  Messrs.  Whittaker  i:  Co..  the  author 
being  Mr.  W.  Perren  Maycock,  M.I.E.E.  The  work  comprises  HBO 
crown  Svo.  pages,  and  li^s  aljout  l.^iO  illustrations  and  diagrams. 
In  its  writing,  Mr.  Maycock  has  had  the  assistance  of  31r.  E. 
Hughes,  B.Sc.  (Lond.).  of  the  Heriot-Watt  College.  Edinburgh. 

We  have  received  a  folder  relating  to  Messrs.  A.  P.  Lundberg:  and 
Sons'  examinations  in  electric  light  switching,  and  containing  ex- 
tracts from  letters  showing  the  keen  interest  with  which  men  on 
Active  Service,  as  well  as  in  civilian  life,  regard  these  exercises. 

"  Proceed  ill  j/s  of  the  Incorporated  Municipal  Electrical  Associa- 
tion, 1;U7.  "      London  :  Wyman  i:  Sons.     Price  .js. 

Trade  Announcement.  —  In  order  to  centralise  their 
business,  the  St.\nti)N  Ironworks  Co..  Ltd.,  are  removing  their 
office,  on  October  1st.  from  44,  Coal  Exchange,  E.C.  3.  to  Maxwell 
House.  Arundel  Street.  Strand.  W.C.  2.  Xew  telegraphic  address, 
"Cobbles  Eaststrand  London"  :  telephone  number.  'Central  t)80S." 
Mr.  Arnold  Longden.  who  has  represented  the  company  for  soifie 
years  on  the  London  Coal  Exchange,  will  continue  to  supervise  the 
company's  interests  at  Maxwell  House. 

Catalogues  and  Lists.— Messrs.  Scholey  &  Co.,  Ltd., 

.it).  Victoria  .Street.  London.  S.W.  1. — Pamphlet  giving  illustrated 
description  of  the  Copes  feed  water  regulators. 

Overseas  Engineering  Co.,  Ltd..  7."),  Curtain  Road.  London. 
E.C.  2. — Two  circulars  giving  description,  prices,  cVc,  of  their 
"Overseas"  self-contained  electric  lighting  plants. 

Aluminium  Works   in   Austria.- It    is    reported   from 

Vienna  that  the  Hungarian  Xatural  Gas  Co.  (Erdgas  Ge.^ellschaft ) 
proposes  to  establish  an  aluminium  factory  for  the  purpose  of 
working  up  the  bauxite  deposits  which  are  said  to  be  situateil  in 
the  vicinity  of  the  company's  natural  g'as  mines  in  Transylvania. 
A  new  aluminium  works  is  also  projected  in  the  neighbourhood  of 
Innsbruck,  whilst  three  other  schemes  for  similao-  works  are  pro- 
posed in  connection  with  the  utilisation  of  Alpine  waterfalls, 


LIGHTING  AND  POWER  NOTES. 


Accrington. — Year'.s  Working. — The  annual  statement 

of  accounts  of  the  Corporation  electricity  department  shows  gross 
revenue  £3.5,775.  expenditure  £34.0lJ4.  leaving  a  gross  profit  of 
£1.711.  which,  with  interest  on  investment,  totals  .tl.73.") ;  capital 
and  income-tax  charges,   kc,   amounted  to  £11,242,  and  siJecial 


charge.'*  to  KM',  having  a  deficit  on  the  year's  working  of  £10.1.M. 
To  this  must  be  added  the  ileficit  l)alauc(i  brought  forward,  makiniif 
a  total  deficit  lialanee  at  March  31st  la.st  of  i:i4..")2I.  As  compared 
with  the  previous  year,  the  costs  of  generation,  A:c..  increased  by 
more  than  £,s,(lO(i,  due  to  the  extra  i)rice  of  coal  ami  lalH.ur.  Total 
units  .sold  7,l.si),7."..-..  as  against  i;,734,!t32  in  UHr.-Ui  ;  average  pi'>';« 
olilained  p;'r  unit  sold,  IlOd.  ;  works  cost  per  unit  sold,  l'l4d.-,  ' 
total  all-in  costs  per  unit  sold,  I'.Mlid. 

.\t  a  meeting,  last  week,  of  the  Accrington  and  District  Trades 
aiul  Labour  Council,  a  resolution  was  nuived  on  behalf  of  the  Steam 
Engine  Makers'  Union,  requesting  the  B.  of  T.  to  inquire  into  the 
working  of  the  Corpor.ation  electricity  works,  with  the  object  of 
presenting  a  report  to  the  burgesses,  and  of  assisting  tlje  Cor))ora- 
tion  olficials  to  i>lace  the  undertaking  in  a  better  financial  position. 
The  resolution  wa.s  agreed  to. 

Alva. — Tlie  Town  Council  is  co-oiicriiLiiii,'  willi  llie 
leading  manufacturers  in  the  town  with  a  view  to  having  electric 
l>ovver  introduced. 

Batley. — WAft  15oni;s. — A  Sjiecitil  Suh-Committee  of  the 

T.C..  after  consideration  of  an  application  by  the  Corporation 
employes  for  an  advance  in  war  bonus,  has  decided  to  recommend 
an  all-round  increase,  bringing  the  bonus  up  to  lUs.  ]ier  week. 

Buxton.— Prk'e  Increase.— The  T.C  has  decided  upon 

a  war-time  increase  of  2U  per  cent,  in  the  charges  for  electricity  to 
all  consumers,  from  the  end  of  the  current  quarter. 

Carlisle.— Price    Increase.— The    City    Cnuncil    has 

decided  that  the  charges  for  electricity  shall  be  increased  by  10  per 
cent,    from    October    1st,    except    in    cases    covered    by    special  ■ 
agreements. 

Continental. — Spain. — Tiie   Sociedad    llidroelectrica  de 

Pindo  has  recently  secured  a  concession  to  establish  a  plant  to 
utilise  the  water  power  of  the  River  Dobra.  in  the  Augon  Valley 
(Province  of  Oviedo).  in  the  generation  of  electrical  energy  for 
power  purposes. 

Dewsbury.  —  Lkuitixo     Restrictions.  —  The     local 

Chamber  of  Trade  last  week  decided  to  urge  upon  the  West  Riding 
authorities  that  7  p.m.  should  be  definitely  fixed  as  the  time  for 
shop-lighting  restrictions  throughout  the  winter,  or.  in  the  alter- 
native, that  a  definite  uniform  time  should  be  fixed  for  the  iliffereat 
months.  It  was  held  that  there  would  be  no  need  for  obscuring 
lights  at  all  if  satisfactory  arrangements  could  be  made .  for 
extinguishing  them  promptly  if,  necessary,  and  a  Sub-Committee 
was  appointed  to  interview  the  Chief  Constable  of  the  town  to  see 
if  better  shop-lighting  facilities  could  be  arranged. 

Doncaster. — Strike    Notice. — With   further   reference 

to  the  paragraph  on  p.  2.")3  of  our  issue  of  September  14th,  the 
Corporation  was  at  first  inclined  to  take  no  action,  but  it  was 
announced  last  week  that  the  matter,  which  had  been  referred  to 
the  Committee  on  Production,  would  come  before  an  arbitrator  on 
Friday,  September  14th,  and  consequently  the  employes— those 
concerned  number  nearly  300 — suspended  their  notices  pending  the 
result. 

Harrogate.  —  Street     Liohtinr. — The    acting   cliief 

constable  of  the  West  Riding  has  sanctioned  the  lighting  of  a 
number  of  electric  street  lamps  in  the  town,  leaving  the  iiuestion 
of  a  possible  further  number  in  abeyance.  The  local  Lighting 
Committee  has  decided  that  these  lamps  shall  remain  lighted 
throughout  the  night  as  from  September  0th. 

Hove. — Year's  Working. — The  statement  of  accounts 

of  the  Council's  electricity  undertaking  for  the  year  ended  March 
31st  shows  receipts  1:23.487.  expenditure  .-lil  I.."i73.  and  gross  profi.t 
£11.914.  which,  with  income-tax  refunded,  totals  i;l2,o81.  Interest, 
sinking  fund,  and  income-tax  charges.  i:c..  absorbed  C 1 1 .33r>.  leaving 
a  net  balance  on  the  year's  working  of  £74.i.  On  the  Aldrington 
section  the  revenue  account  shows  income  £2,236.  expenditure 
£1.423.  gross  profit  £813  ;  loan  charges,  &c.,  absorb  £087.  leaving 
a  credit  balance  of  £120. — Siis.se.r  Huih/  .Xrwi. 

The  Electricity  Committee  places  on  record  its  appreciation 
of  the  able  maiiner  in  which  Mr.  C.  B.  Smith  has  managed  and 
carried  on  the  undertaking  during  the  war  under  most  difficult 
circumstances. 

Kelghley.— Price  Increase. — At  the  T.C.  meeting,  last 

week,  the  Electricity  Committee  recommended  that  in  future 
sealed  agreements  for  electricity  supply  entered  into  by  the  Cor- 
poration the  price  per  unit  be  increased,  as  follows  : — D.c.  system 
(minimum  annual  payment  £40),  from  '8d.  to  "87.")d.  per  unit  : 
three-phase  high-pressure  system,  from  '3d.  to  "37.">d. :  the  present 
charge  of  £3  per  KW.  of  maximum  demand  to  continue.  Mr.  Sellers, 
moving  the  ado])tion  of  the  Committee's  accounts,  said  that  the 
department's  output  had  doubled  since  the  beginning  of  the  war, 
and  coping  with  doubled  business  under  war  conditions  was  no  light 
task.  The  lighting  restrictions  had  caused  a  falling-off  in  units. 
Last  year  £.5.012  had  been  paid  out  of  revenue  for  repayment-of 
capital,  whilst  the  interest  on  loan  charges  had  amounted  to  £3;1!I4. 
The  average  price  obtained  for  the  whole  supply  had  been  '85d:  per 
unit,  which  was  'Old.  less  than  last  year;  this  was  due  to  the 
larger  output  being  given  for  power  uses,  whilst  lighting  units  had 
shown  a  reduction.     There  was  a  net  profit  of  £223. 

Kilmarnock.— Proposed  Loan.— The  T.C.  is  applying 

to  the  Scottish  Office  for  power  to  borrow  £80,000  for  electricity 
jrarposes. 

Launceston.  —  Suggested    Price     Increase.  —  The 

Electric  Supply  Co..  Ltd.,  has  applied  to  the  B.  of  T.  for  consent  to 
increase  the  price  of  electricity  for  lighting  from  Od.  to  8d.  pt>r 
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unit,  and  for  power  and  heating  from  3d,  to  id.  The  directors 
haTe  promised  the  consumers  not  to  raise  the  price  beyond  7d. 
unless  special  circumstances  warrant  it,  and  to  consult  the 
consumers  before  increasing  the  charges  be.vond  7d. 

Leeds. — Shop  Lighting.— The  Leeds  Chamber  of  Trade 
last  week  unanimously  decided  to  uvfre  the  Home  Office  to  appoint 
a  definite  time  for  subduinj:  shop  lishts  durinsj  each  month  of  the 
autumn  and  winter,  in  order  to  avoid  the  lack  of  uniformity  and 
consequent  trouble  both  to  shopkeepers  and  authorities,  which  was 
experienced  last  winter. 

Lye. — Street  Lighting. — The  U.D.C.  has  decided  to 

give  the  g-as  company  six  months'  notice  to  terminate  the  public 
lijfhting  contract,  the  idea  being  to  substitute  electricity. 

London. —  St.  "  Pancras.  —  Year's    Working.  —  The 

accounts  of  the  electricity  undertaking  for  the  year  ended  March 
SUt  last  show  a  net  profit  for  the  year  of  £20,828.  In  anticipation 
of  this  balance,  -t:  .'),U00  w;is  transferred  in  aid  of  the  rates  for  the 
current  half-year,  and  the  Finance  Committee  holds  that  a  further 
sum  of  £14,000  should  be  used  during  the  ensuing  half-year  to 
meet  the  lighting  portion  of  the  Council's  requirements,  and  to 
relieve  the  rates.  This  will  leave  a  credit  balance  on  the  elec- 
tricity revenue  account  of  ,£7..'<2.'<.  The  Electricity  Committee 
considers  that  the  increase  in  the  price  of  electricity  of  10  per  cent, 
made  at  the  June  quarter,  lill.'i,  should  be  reduced  to  2J  per  cent., 
and  that  the  resolution  of  the  Council  of  June.  IIUC,  respecting 
meter  rents  being  charged  on  a  sliding  scale  should  be  rescinded. 
It  is  estimated  that  these  concessions  will  affect  the  revenue  for 
the  current  financial  year  by  about  £.S,000  in  respect  of  the  six 
winter  months,  during  which  the  alteration  will  be  in  operation, 
and  in  subsequent  full  years  by  about  £12,000  per  annum. 

PoPLAn.— Yeak's  Working.— The  annual  report  of  the  elec- 
trical engineer  and  manager,  Mr.  J.  H.  Bowden.  shows  that  the 
energy  sold  amounted  to  23,477,042  units,  an  increase  of  1. 1170,428 
units,  or  9  per  cent.  ;  the  net  income  from  the  sale  of  energy 
amounted  to  £  103,878,  an  increase  of  1 7i  per  cent.,  and  the  working- 
expenditure  was  £67,069,  an  increase  of  28^  per  cent.  The  gross 
profit  was  £36.808,  an  increase  of  £497  on  the  previous  year  :  and, 
after  deducting  interest  £11,382,  repayment  of  loans  £13,143,  and 
sundry  charges  £899,  there  remains  a  surplus  of  £12,011,  a  slight 
increase  over  1916.  With  the  unappropriated  balance  of  £8.596. 
there  was  a  total  surplus  of  £20,607  ;  a  sum  of  £3,393  was  trans- 
ferred to  the  rates,  about  £9,000  was  applied  to  items  of  capitiil 
e-tpenditure,  alterations,  &c.,  £1,262  to  the  staff  as  a  bonus,  and 
£tKS6  was  transferred  to  the  superannuation  and  pension  fund, 
leaving  an  unappropriated  balance  of  £6,137  to  be  carried  forward. 
The  average  price  of  coal  rose  from  17s.  lljd.  per  ton  in  the  pre- 
vious year  to  20s.  5d..  a  difference  of  2s.  .")id.  per  ton.  which  on  a 
consumption  of  37,247  tons  is  equal  to  £4,."378  ;  works  costs  rose 
Irom  0'.")8d.  to  0'69d. ;  the  average  price  obtained  per  unit  sold  was 
l'0i;2d.,  and  if  the  bulk  supply  is  deducted  the  price  for  energy 
sold  in  the  Poplar  area  becomes  ri94d.  The  capital  employed  per 
KW.  of  plant  installed  is  £32'4  ;  the  load  factor  was  30'1 1  per  cent, 
co.upared  with  30'2  per  cent,  in  the  previous  year.  The  sale  of 
energy  for  private  lighting  was  1,210,334  units,  for  domestic  supply 
93.-),414,  for  power  17,832,739,  for  bulk  supply  3,294,711,  and  for 
public  lighting  203,644  units. 

Pinner.— New  Mains.— The  Electric  Light  Co.  has 
informed  the  Hendon  R.D.C.  that  it  intends  to  lay  mains  in  various 
parts  of  the  district. 

Portsmouth.— Year's   Working.— The  accounts  of  the 

Curiwration  electricity  department  to  March  3Ist  last  show  total 
revenue  £.53,301.  an  increase  of  £2,096;  works  costs  £40,44."),  an 
increase  of  £4,62.5  ;  gross  profit  £12.8.56,  as  compared  with  £14,784. 
Repayment  and  loan  charges  amount  to  £21,110,  and  income-tax 
and  speci.-il  charges  to  £8.54,  making  a  total  of  £21.904,  leaving  a 
ileficit  on  the  year's  working  of  £9,108,  which  has  been  taken  from 
the  reserve.  The  reserve  fund  now  stands  at  £10,789.  The  cost 
of  coal  per  unit  generated  has  increased  since  the  war  began  from 
■r.Od.  to  r6.5d.,  and  the  total  works  cost  from  r4d.  to  2'6d.  Total 
capital  expenditure  to  date,  £37.5,427  ;  amount  repaid,  £225,744  : 
a  iiount  outstanding,  £  149,683. 

Salford.- .Street  LifiHTiNd.— The  Lighting  Committee 

proposes  to  make  arrangements  with  the  Electricity  and  Tramways 
•  lommittee  of  the  borough  for  the  lietter  lighting  of  the  streets 
during  the  coming  winter.  It  is  intended  to  have  a  number  of 
ele.tric  lamps,  shadetl  from  above,  and  .suspended  from  the  cross 
wires  between  the  tramway  standards.  These  lamps  could  be 
easily  extinguished  in  the  event  of  a  warning. 

Sonthend-on-Sea. — Slot  Meters. — With  reference  to 
tt  decision  of  the  Electricity  Committee  that  consumers  of  elec- 
tricity through  slot  meters  should  be  requirc^d  to  pay  a  minimum 
of  lis.  per  annum,  the  borough  accountant  has  been  instructed  to 
require  payment  of  a  deposit  of  15s.  from  all  persons  using  slot 
meters  who  have  not.  during  the  last  12  months,  consumed  energy 
to  the  value  of  18s.,  and  that  on  and  after  October  Ist  it  l)e  a  con- 
dition precedent  to  the  hiring  of  slot  meters  that  a  deposit  of  1.5s. 
be  paid.  The  L.G.B.  is  to  hold  an  inquiry  into  the  application  of 
the  Council  for  sanction  to  borrow  £45, ,520  for  the  provision  of 
additional  generating  plant  at  the  electricity  works  at  the  ter- 
mination of  the  war. 

Southport.— Wages  and  Salaries.- Tlie  Coi-poration 

Electricity  Committee  has  decided  to  increase  the  wages  of  the 
•tokera  from  48.  8d.  to  5g.  8d.  per  shift,  and  of  the  drivers  from 
4«.  (id.  to  58.  lOd.,  excluaive  of  war  twnuii.    It  has  been  decided  to 


increase  the  salaries  of  the  track  superintendent,  the  mains  super- 
intendent, the  two  engineers  in  charge,  and  the  chief  clerk,  these 
officials,  it  is  stated,  having  had  no  increase  for  10  years. 

Weymouth.  —  Year's  Working. —  The  statement  of 
accounts  of  the  electricity  department  for  the  year  ended  March  31st 
last  shows  gross  receipts  £  12.725,  and  expenditure  £9,397,  leaving  a 
gross  profit  of  £3,328  ;  after  making  provision  for  repayment  ard 
interest  charges  of  £4,393,  there  is  a  deficit  on  the  year's  working 
of  £1,065;  total  capital  liability  £67,164,  of  which  £23,719  has 
been  repaid,  leaving  £43,444  outstanding.  The  Electricity  Com- 
mittee hopes  that  as  the  increased  charges  did  not  operate  for  the 
whole  of  the  year,  the  augmentation  of  revenue  during  the  jn-esent 
year  may  have  further  beneficial  results.  Units  sold,  920,918  ; 
maximum  load,  OOO  KW.  ;  load  factor.  2116  per  cent. 


TRAMWAY  AND  RAILWAY  NOTES. 


Argentina. — According  to  a  Buenos  Aires  telegram,  the 

tramway  employes  at  Rosario  have  gone  on  strike.  Many  of  the 
tramcars  have  been  set  on  fire. 

Blackburn, — Wages. — The  Corporation  Tramways  Com- 
mittee, last  week,  considered  an  application  from  the  Lancashire 
and  Cheshire  District  Council  of  the  Amalgamated  Association  of 
Tramway  Workers  for  an  additional  increase  in  wages  of  7s.  6d.  a 
week  for  all  tramway  workers  (male  and  female)  over  18  years  of 
age,  and  .'is.  3d.  per  week  for  all  under  that  .age.  It  was  decided  to 
allow  the  matter  to  go  to  arbitration. 

Bradford. — Tramcar  Lighting. — In  view  of  the  pro- 
posed improved  street  lighting  during  the  coming  winter,  efforts 
are  being  made  to  obtain  better  tramcar  lighting  also.  The 
matter  has  been  taken  before  the  authorities  concerned,  but  has  not 
yet  been  settled. 

ContinentaL — Spain. — The    constructional   works    have 

been  started  of  the  electric  railway  from  Santa  Coloma  de  Fames 
to  Sils,  which  the  company  of  the  same  name  has  in  hand.  The 
line  is  important  as  being  the  first  stage  in  a  network  245  km. 
in  extent,  which  is  destined  to  cover  a  great  part  of  the  province 
of  Catalana.  The  network  will  cross  the  provinces  of  Barcelona 
and  (ierona  from  Manoesa,  on  the  shores  of  the  Levant,  to  Maya, 
"Vich,  San  Hilario,  Santa  Coloma,  Sils,  and  Llagostera,  with 
branches  to  the  most  important  population  centres  of  these  territories, 
which  will  be  linked  together  by  three  main  and  two  secondary 
railway  services.  The  network  will  open  up  the  rich  forest  and 
mineral  regions  of  Las  Guilleras.  and  bring  life  and  movement  to 
communities,  many  of  which  are  now  shut  out  from  outside 
commiyiication. — Iiidutifria  e  Inreiu'toitea. 

Application  has  teen  made  for  a  concession  for  the  construction 
and  working  of  an  electric  tramway  in  Guadalajara  between  the 
railway  station  and  the  centre  of  the  town. , 

Germany. — It  is  reported  from  Krefeld  that  the  German  War 
Office  has  decided  to  stop  the  trainway  service  and  place  the  tram- 
way material  at  the  disposal  of  the  army.  Similar  measures  are 
contemplated  in  other  industrial  centres  in  Western  Germany. 

Droylsden. — Fare,?. — At  a  meeting  of  the  D.C.  held  last 

week,  a  protest  was  raised  against  the  increased  fares  between 
Droylsden  and  Ashtou-under-Lyne  on  the  Manchester  to  Ashton 
system.  From  Droylsden  to  Ashton  the  fare  is  2Jd.,  and  from 
Droylsden  to  Manchester,  nearly  three  times  the  distance,  it  is 
only  IJd. 

Farnworth. — Throu(}H  Running. — A  working  arrange- 
ment has  l>een  arrived  at  between  the  Bolton  Coiiioration  and  the 
South  Lancashire  Tramways  Co.  whereby  cars  now  run  through 
from  the  Black  Horse,  Farnworth,  to  the  terminus  at  Bolton,  only 
one  ticket  instead  of  two  being  issued. 

Liverpool — Southport  Railway. — Stoppage.— A  break- 
down on  the  Liverpool-Southport  Electric  Railway  line  on  Friday 
morning,  last  week,  caused  considerable  delay  to  business  men  and 
risitors.  As  one  of  the  electric  trains  was  travelling  between 
Reafcrth  and  Liverpool  something  went  wrong  with  the  motors, 
and  the  train  stoppeil,  lilocking  the  line.  Eventually  a  steam 
locomotive  was  requisitioned,  but  the  service  was  interrupted  for 
the  better  part  of  an  hour. 

London. — Collision. — A  collision  occurred  ijetween  two 

L.C.C.  tramcars,  on  Sunday  evening  last,  and  resulted  in  12  jiersons 
being  injured,  A  tramcar  standing  at  the  junction  of  New 
North  Road  and  Essex  Road  wius  run  into  by  one  coming  from  the 
north,  owing  to  the  failure  of  the  brakes  to  act,  the  front  of  the 
runaway  car  being  completely  smashed  ;  the  injured  were  treated 
at  the  local  hospitals,  but  none  were  detained  except  the  driver  of 
the  runaway  cur.  who  was  rather  severely  injured. 

Rawtenstall. — Strike    Settled. — The  trouble  on   the 

Corporation  tramways,  which  resulted  in  a  five  days'  strike  <m  the 
part  of  the  employi«,  has  been  settled.  The  disputi^  arose  because 
the  male  workers  were  offered  a  war  bonus  of  4s.  a  week  and  the 
females  one  of  2s.  6d.,  to  date  from  September  Ist.  and  the  em- 
ployes wanted  a  48.  bonus  all  round,  to  date  from  .July  1st.  The 
Town  Council  has  now  agreed  to  the  all-round  Iwnus  of  4s.,  but  it  is 
to  date  from  Septemljer  Ist,  and  the  employes  have  accepted  the 
offer. 
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South  Africa. — Bloemfontein. — In  connoction  with  tlic 

raillfsa  tramway  service  the  Town  Council  has  decided  to  employ 
tractors  in  order  to  cope  with  the  traffic  on  certain  routes.  As  an 
experiment,  an  order  for  one  tractor  has  been  placed  with  the 
Griltiii  Enj^'ineerin^'-  Co.,  of  Johannesburg'. 

Wallasey. — Strike. — The  Corporation  tramway  drivers 

and  conductors  came  out  on  strite  on  Wedncsd.a.v  last,  after  trivinfr  4  s 
hours'  notice  of  their  irftention,  failing-  an  undertakintr  from  the 
Tramways  Committee  to  cease  traininjr  women  a.s  drivTrs.  The 
employes'  contention  that  the  object  of  training-  women  as  drivers 
wa*  to  displace  men  and  to  release  more  men  for  thi;  Army,  \va.s 
met  by  the  assurance  of  Colonel  R.  R.Greene,  the  general  manager; 
that  women  eniployetl  a-s  drivers  would  receive  the  same  wivjfes  as 
men.  Although  it  Wius  further  pointed  out  that  such  a  strike  w;u-i 
illejral,  both  men  and  women  came  out. .  A  cuiiailw.1  service  \\  as 
rnn  with  the  help  of  the  office  staff,  15  cars  being  out  against  the 
usual  4.'>.  and  considerable  inconvenience  was  caused  to  business 
people.  On  Thursday,  however,  the  strike  collapsed,  the  employes 
returning  to  work  on  the  understanding'  that  their  grievances 
would  be  considered  by  the  Committee. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Ar}<entina. — The  tTOvernment  has   withdrawn   tlie  \Kr- 

missiun  granted  to  a  German  wireless  telegraph  company  to  make 
experiments  with  a  view  to  recording  the  wii-eless  communications 
sent  out  from  Xauen,  the  big  wireless  telegraph  station  near 
Berlin. 

The  Xew  York  M'urld  publishes  a  dispatch  from  Buenos  Ayres 
revealing  the  existence  of  a  vast  German  spy  system  in  Argentina, 
and  disclosing  the  bui-eau  which  directed  all  espionage  in  South 
America.  A  secret  wireless  apparatus  was  discovered,  and  messages 
cone  >rning  ships  were  traced.  The  Argentine  Government  has  proof 
'that  Germans  collected  facts  relative  to  the  departure  of  cargoes 
and  the  destination  of  vessels,  the  place  of  embarkation  of  troops, 
and  the  movements  of  neutral  ships.  The  dispatch  says  that 
German  spies  in  Argentina  were  in  dii-ect  communication  with 
Berlin  —by  cable  to  Madrid,  and  thence  by  wireless  ti>  Berlin.  —  Tlie 

Ti,ur-<. 

South  Africa. — Cwint;  to  tlie  apiiiMai-liiiiir  e.\liau.sti(in  nf 

.stocks  and  the  impossibility  of  obtaining  supplies,  the  Postmaster- 
Gentral  announces  that  the  extension  of  the  telephone  service 
must  be  restricted  to  the  minimum  until  the  stock  of  materials 
can  be  replenished. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Australia. — Melbourne. — October   10th.      Department 

of  the  Navy.  Pumping  plant  and  equipment  for  the  Commonwealth 
Naval  Dockyard,  Cockatoo  Island,  Sydney.  Specifications  from 
the  Director  of  Navy  Contracts,  Melbourne. 

Kirltcaldy. — October  2nd.  Corporation.  Convertiiiir  plant 
and  switchgear.     See  "Official  Notices"  September  14th. 

Liverpool. — September    -iith.      Electrical    supplies    for 

three  months,  for  Toxteth  Park  B.  of  G.  Mr.  R.  A.  James,  Clerk, 
15,  High  Park  Street. 

London. — Kensington. — September  27th.    B.  ofO.   Six 

months'  supply  of  electric  fittings  and  lamps.  Mr.  VV.  R.  Stephens, 
Clerk  to  the  Board,  Guai-dians'  Offices,  Marloes  Road.  W.  ■'<. 

Manchester. — September  25th.  Coi-jjoration  Tramways. 
Pitch.     Mr.  .1.  M.  McElroy,  General  Manager. 

September  27th.  Lancashire  and  Yorkshire  Railway.  Various 
stores,  including  (:^iO  signal  and  telegraph  wires.  Mr.  Waring, 
Stores  Department.  Osborne  Street.  Manchester. 

Merthyr  Tydfil. — September  24th.  B.  of  (1.  Electrical 
accessories  for  six  months.     Mr.  F.  T.  James,  Clerk.   134.  Hijjh 

Street. 


CLOSED. 


Glasgow. — The  Electricity  Committee  reported   to  the 

T.C.  that  it  hatl  considered  the  tenders  received  for  the  re- 
inforced concrete  superstructure  for  one  toiler  house,  turbine 
room,  and  workshop  at  the  new  generating  station,  Dalmarnock. 
and  recommended  acceptance  of  the  offer  of  Messw.  Train  and 
Taylor,  at  £64,5:W.  it  being  the  lowest. 

The  engineer  reported  on  the  tenders  received  for  (1) 
boiler-house  plant  and  (2")  e.h.t.  switchgear  for  the  new 
generating  station  at  Dalmarnock.  and  the  Sub-committee,  after 
consideration,  a^eed  to  recommend  acceptance  of  («)  an  offer  by 
Messrs.  Babcock  and  Wilcox,  Ltd..  for  eight  boilers,  stokers  w-itli 
forced  and  induced  draught,  economisers,  chimneys,  feed  pumps, 


and  piping,  for  £140,282  ;  and  ib)  an  offer  by  Messrs.  A.  ReyroUe 
and  Co.,  Ltd.,  to  supply  and  erect  12  sets  of  B.H.T.  switchgear  for 
the  power-house  there,  for  4:33,986.  At  a  subsequent  meeting  it 
wafl  reporteil  that  there  hud  been  cf)nsidcrcd  a  letter  from  Messrs. 
Babcock  &  Wilcox,  Ltd.,  stating  that  the  cost  of  labour  and 
material  in  connection  with  their  contract  for  providing  and 
erecting-  a  coal  conveyor  and  transporter  at  the  new  works  at 
Dalmarnock  had  increased  by  at  least  £5,700,  and  asking  that  they 
should  be  allowed  an  .additional  sum  of  £5,00o  on  their  contract 
price  of  tL'I.OOo.  Having  heard  the  engineer,  the  Committee  was 
of  oi)iuion  that  the  increased  price  asked  for  was  rea.sonable  in  the 
circumstances,  and  agreed  to  recommend  that  the  same  l)e  granted. 
The  engineer  reported  that  additional  s\vitchgear  would  be 
required  at  the  various  sub-stations,  and  the  Sub-committee 
authorised  him  to  order  from  Messrs.  A.  Reyrolle  i  Co.,  Ltd.. 
27  panels,  at  £14.210. 

Government    Contracts.— I -ist  of  new  contracts  placed 

during  August,   l!n7  ; 

War  Office, 
Dry  batteries.— Houghton. Butcher  Manufacturing  Co.,  Ltd. 
Battery  boxes.— T.  *  J.  Hughes;  F.  Uestall,  Ltd. 
Insulator    brackets.  —  Bullers,    Ltd.;    Butterworth    &    Dickinson,    Ltd.; 

Douglass  Bros.,  Ltd. ;  O.  Wilson  &  Co.,  Ltd. 
Electric  cable  and  wire.— B.l.  *  Helaby  Cables,  Ltd.;  Callender'H  Cable 

aud  Construction  Co.,  Ltd. ;  W.  T.  Glover  &  Co.,  Ltd. ;  W.  T.  Henley's 

Telegraph    Works  Co.,    Ltd.  ;    Hooper's   Telegraph  &   India-Rubbcr 

Works,  Ltd. 
Dynamos. — General  Electric  Co.,  Ltd. 

Ebonite  rod.— St.  Helens  Cable  &  Rubber  Co. ;  Siemens  Bros.  &  Co.,  Ltd. 
X-ray  equipment. — Cavendish  Electrical  Co.,  Ltd.  ^ 

Electric  light  littings  and  accessoiiies.— Elm  Works,  Ltd.;  Lveson  Bros., 

Ivtd. ;  E.  Stevens,  Ltd. ;  J.  Stevens,  Ltd. 
Electric  lamps.— British  Thomson-Houston  Co.,  Ltd. 
Electric  motors.— Electric  Construction  Co.,  Ltd. 
Electrical  plant.— Harland  Engineering  Co. 
Iron   and   steel    wire.- II.  Johnson  &  Nephew,   Ltd. ;    Shropshire    Iron 

Co.,  Ltd. 
Switches. — General  Electric  Co.,  Ltd. 

India  Office  Stoke  Department. 

Copper  plates.— Williams,  Foster  &  Co. ;  Pascoe,  Grentell  &  Sons. 

Copper  wire T.  Locker  &  Co. 

Wire.— R.  Johnson  &  Nephew,  Ltd. ;  Whitecross  Co. ;  B.I.  i  Helsby 
Cables,  Ltd. 

Post  Office. 

Telegraph  apparatus.— British  L.  M.  Ericsson  Mfg.  Co.,  Ltd. ;  Siemens 
Bros.  &  Co.,  Ltd. 

Telephone  apparatus.— Automatic  Telephone  Mfg.  Co.,  Ltd. ;  B.l.  and 
Helsby  Cables,  Ltd. ;  British  L.  M.  Ericsson  Mfg.  Co.,  Ltd. ;  Peel- 
Conne'r  Telephone  Works,  Ltd. ;  Siemens  Bros.  &  Co.,  Ltd. ;  Thornton- 
Pickard  Mfg.  Co.,  Ltd. ;  Waltham  Cross  Joinery  Co. 

Submarine  cables.— Siemens  Bros.  &  Co.,  Ltd. ;  Telegraph  Construction 
and  Maintenance  Co.,  Ltd. 

Telegraph  cables.— B.I.  &  Helsby  Cables,  Ltd.;  Hackbridge  Cable  Co., 
Ltd. ;  I.E.,  G.P.  &  Telegraph  Works  Co.,  Ltd. ;  Telegraph  Construction 
and  Maintenance  Co.,  Ltd. 

Telephone  cables.— B.I.  &  Helsby  Cables,  Ltd. ;  Johnson  &  Phillips  ;  New 
Gutta-Percha  Co.,  Ltd. ;  Telegraph  Construction  &  Maintenance  Co., 
Ltd. ;  Union  Cable  Co.,  Ltd. ;  Western  Electric  Co.,  Ltd. 

Dry  cells.— British  Ever-Ready  Co.,  Ltd. 

Plates  for  stay-ruds.— Walker  Bros.,  Ltd. 

Insulator  rings.— C.  Macintosh  &  Co.,  Ltd. 

Pole  steps. — Guest,  Keen  i  Nettlefolds,  Ltd. 

Stay  swivels.— Bullers,  Ltd.  ,    ,     „  o     -.i. 

Bronze  wire.— T.  Bolton  &  Sons,  Ltd. ;  Shropshire  Iron  Co.,  Ltd. ;  t .  bmitn 
*  and  Co.  (incorporated  in  the  London  Electric  Wire  Co.  4  Smiths,  Ltd.). 

Copper  wire.— T.  Bolton  *  Sons,  Ltd. ;  Elliott's  Metal  Co.,  Ltd. ;  Johnson 
and  Nephew,  Ltd.;  P.  Smith  &  Co.  (incorporated  in  the  London 
Electric  Wire  Co.  &  Smiths,  Ltd.) ;  Wilkes,  Son  4  Mapplebeck,  Ltd. 

Enamelled  and  Hameproof  wire.— Fuller's  Wire  4  Cable  Co.,  Ltd. 

Galvanised-iron  strand  wire.— Rylands  Bros.,  Ltd. ;  Whitecross  Co.,  Ltd. 

Steel  wire.— Rylands  Bros.,  Ltd. 

Switchboard  wire.— B.I.  &  Helsby  Cables,  Ltd. 

London. — St.  Pancras. — B.C.     Xew  air-pump  for  the 

converted    1,.500-KW.    Ljungstrom    turbine    at    the    King's    Road 
station.  £300  :  Brush  Electrical  Engineering  Co.,  Ltd. 
POPLAK. — Electricity  Committee.     Recommended  : — 

Overhead  crane  for  High  Street  sub-station.— Herbert  Morris,  Ltd.,  £117. 

Steam  piping.— Aiton  &  Co.,  ;£224. 

Southend-on-Sea.— T.C.     Electricity  Department  :— 

Calleiidei-'s  Cable  &  Construction  Co.,  Ltd.— 100  service  boxes,   lis.  6d. 

each. 
Belliss  &  Morcom,  Ltd Piston  and  piston  rings,  £20  lis. 


FORTHCOMING     EVENTS. 


Association  ol  Supervising  Electricians.— Tuesday,  September  25th.  At 
7.15  p.m.  At  St.  Bride's  Institute,  Bride  Lane,  E.G.  Presidential  address 
by  Mr.  J.  S.  Highlield. 


NOTES. 

Foreign  Trade.— The  August   Figures. — The  official 

returns  of   imports,  and    exports   during  last  month   contain    the 
following  electrical  and  machinery  figures  : — 

AiKjiixt,  Inc.  or    •  8  months,  1917 

Imports.  1917.  dec.  Inc.  or  d£c. 

Electrical  goods          ...         97,318         -   12,137       -      151.919 
Machinery       817,910  +199,47.--       -     278,158 

E.XPOKTS. 
Electrical  goods          ...       257,172         —152,337        -      645,000 
Machinery"      1,«44,351         -289,359       -f     717,211 
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Volunteer    Notes.— County    of    London   Volunteer 

Enkinkers  (Field  Companies). — Hootlquarters,  Balderton  Street. 
Oxford  Street.  W.  1. 

Ordcva  for  the  week,  by  Lleut.-Colonel  C.  B.  Clay,  V.D.,  commanding  :— 

OjUcfr  for  thf  Week. — Second  Lieut.  C.  E.  CarapbelK 

Mondays  Septeml>er  •24(;(.— Technical  instruction  (aearclilight)  for  No.  3  Com- 
pany, Riglit  Half  Company,  at  Regency  Street.  Drill,  No.  3  Company,  Left 
Half  Coiiipany.    Hignalling  Class,  t;.:lO.     Recruits'  Drill,  (i.30. 

Tttesiltiii^  Sei'temher'l'ttlt, — Physical  drill  and  bayonet  lighting, 

Wedneridnii,  Sti'tember  'llith,— Drill  and  elementary  bridge  construction  for 
No.  1  Company,  Uif;ht  Half  Company. 

ThurMlati.  Se'pleiiiher  27/l(.— Drill  and  elementary  bridge  construction  for  No.  2 
Company,  Rif,'lit  Halt  Company.  Signalling  Class,  0.30.  Ambulance  Class,  6.30. 

Frtday,  Set>tembiT  '2Sfh.— Technical  instruction  (searchlight)  for  No.  3  Com- 
pany, Left  Half  Company,  at  Regency  Street.  Drill,  No.  3  Company,  Right 
Halt  Company.    Recruits'  Drill,  G.30. 

Satiirdaii,  Seiitember  '2i»(/i.  — Comiiiandant's  Parade  for  route  march  and  drill. 
Parade  at' Headquarters, '2. 4,'i  p.m.     Uniform.    Recruits' drill,  2.30. 

(By  order)  Macleod  Ykahhlev,  Capt.  and  Adjutant. 

Nitrolim. — In  ;i    recent   lecture  on  the  manufacture  of 

cyniiainiile  ami  kalkstickstoff  (nitrolim"),  delivered  in  May  last  at 
Vienna.  JI.  Dok-h  had  remarked  that  the  Swedish  proees.s  of  makinir 
the  eyanamide  in  vei'tical  shaft  tnrnaees  was  not  profitable,  because 
the  electrode  consumption  was  hiyh.  and  the  nitrogen  percentage 
of  the  final  product  rather  low.  Mr.  P.  Carlkson,  of  the  Aktie- 
bola^'et  Nitrosrenium,  Ljungaverk,  replies  to  this  remark  in  a 
recent  number  of  the  Clieiiiiltei-  Zeitiimj.  refuting  the  statement  and 
giving  some  interesting  particulars.  The  carbon  electrodes,  he  says, 
are  Plania  or  Hoganos  electrodes,  3.50  mm.  in  diameter,  which  is 
not  at  all  an  exceptional  size.  There  is  no  loss  of  pieces  of  the  elec- 
trodes, which  are  constantly  being  lengthened.  The  electrode  con- 
sumption is  ;i'7."i  kg.  to  r>'5  kg.  per  ton  of  kalk.stickstoff,  which  is 
sujijilied  in  a  poi'Oiis  ground  mass  containing  111  per  cent,  or  20  per 
cent,  of  nitrogen.  The  product  is  said  to  l)e  very  uniform  just  because 
the  carbide  gradually  descends  in  the  shaft  furnace  :  725  kg.  of 
carbide  yiekl  one  ton  of  kalkstickstoft'.  The  furnace  process  is 
continuous,  and  it  does  not  take  so  long  a-s  with  other  furnaces  to 
start  operations  again  after  some  breakdown  in  the  power  house. 
In  short,  the  process  is  described  as  both  reliable  and  economical. — 
Enffitii-erhiti. 

Tar  Oil   as   Fuel  for  Diesel  Engines.— In  view  of  the 

recent  (Irders  made  by  tlie  Ministry  of  Mur.itions  regulating  the 
use  of  creosote  and  other  oils  jiroduced  from  the  distillation  of 
coal,  the  Diesel  Exiuke  Users'  Association  has  taken  action 
to  assist  as  far  as  possilile  in  making  arrangements  for  the 
necessary  supplies  of  tar  oils  for  its  members.  Tlie  present 
difficulty  of  obtaining  a  sufficient  supply  of  petroleum  residual  oil 
as  fuel  for  Diesel  engines  has  led  a  large  number  of  users  to  adopt 
tar  oil. 

At  the  present  time,  "  Creosote  Licences  "  are  only  being  granted 
for  a  period  of  two  months,  but  the  Association  is  hopeful  that  its 
members  may  shortly  be  able  to  obtain  licences  for  the  use  of 
tar  oil  for  longer  periods,  so  as  to  facilitate  arrangements  in 
making  contracts  for  regular  supplies.  The  honorary  secretary  of 
the  .\saociation  has  collected  particulars  of  the  retiuirements  of 
the  various  members  who  use.  or  who  contemplate  using  ,tar  oil.  and  • 
these,  together  with  other  information.  ha\'-e  been  submitted  to  the 
Director  of  Munitions  Petroleiun  Supjilies. 

Cast  Iron  as  a   Bearing  Metal.— When   one  considers 

the  .suitability  of  cast  iron  as  a  bearing'  material,  it  is  a  matter  for 
wonder  why  it  is  not  more  generally  used.  Designers  are  so  used 
to  the  usual  run  of  bearing  material  that  they  a])pear  unable  to 
accejit  the  evidence  of  their  own  eyes.  Let  any  engineer  look 
round  his  plant,  and  he  will  find  plenty  of  evidence  of  the  successful 
use  of  cast-iron.  Personally,  the  writer  is  prepared  to  use  cast-iron 
in  practically  every  case  where  the  copper  alloy.s  are  at  present 
used.  In  his  present  shop  are  dozens  of  sliafts  running  in  cast-iron 
bushes  up  to  :i  in.  in  diameter,  and  uji  to  l.oOO  R.l'.M..  and  they  give 
very  little  trouble— certainly  no  more  than  brass.  Strange  to  say, 
most  of  these  are  on  American  and  Continental  machines.  When 
the  comjiarative  costs  of  the  cojiper  alloys  and  cast-iron  are  taken 
into  cousideration.  it  will  be  seen  that  considerable  economy  can  be 
effected  by  the  use  of  the  latter  in  in-eference  to  the  former,  with 
no  reduction  in  efficiency.  This  fact  will  have  to  be  taken  into 
account  at  no  distant  date,  and  it  l)ehoves  British  designers  to  give 
the  matter  serious  consideration.  One  little  hint  may  be  of  use. 
When  using  cast-iron  as  a  Ix^aring  material,  jirovision  should  be 
made  for  renewable  bushes,  as  is  usual  when  brass  is  used.  Most 
makers,  when  tising  cast-iron,  simply  bore  holes  in  tlie  castings 
coinjiosing  the  machine.  When  it  is  required  to  re-bush  the  holes, 
considerable  trouble  and  exi)ense  are  incurred  by  having  to  re-bore 
them  to  admit  liushes. — (J.  B..  in  the  Mfihinticul  H'or/i/. 

The   Engineering  Council  of  the   United   Engineering 

Societies,  U.S.A.  On  June  27th  was  lield  the  first  meeting  of  the 
Engineering  Council.  This  body  is  a  department  of  the  United 
Engineering  Society,  and  has  recently  come  into  being  as  a  medium 
of  co-operation  among  the  four  national  engineering  societies.  The 
function  of  the  Council  may.  perhaps,  best  be  described  by  the 
following  extract  from  the  by-laws  of  the  Uvited  Engineering 
Society  :  -"The  Council  may  speak  authoritatively  for  all  memljer 
societies  on  all  public  (iuesti<ms  of  a  common  interest  or  concern  to 
engineers."  The  Council  is  comiX)Sed  of  2t  members,  five  l)eing 
a])]>oiDted  by  each  of  the  four  founder  societies  and  four  by  the 
United  Engineering  Society.  .\t  the  organisation  meeting  the 
following  officers  were  electe<l :  — President,  I.  X.  Hollis  ;  vice- 
presidents,  H.  W.  Buck.  George  F.  Swain  ;  secretary.  Calvert 
Townley  ;  Executive  Committev.  the  four  officers  named,  with 
J.  Parke  C'banning  and  D.  S.  Jacobus. 


The  Council  discussed  at  length  w.ays  and  means  liy'  which  the 
founder  societies,  through  the  Council,  might  be  of  use  to  the 
nation.  The  unanimous  desire  to  help  the  (ioverninent  in  the 
prosecution  of  the  war  resulted  in  a  resolution  instructing  the 
Executive  ('ommittee  to  co-operate  with  the  Government  in  pro- 
curing the  services  of  engineers,  also  the  appointment  of  a  Com- 
mittee of  three  to  consider  the  test  means  of  utilising  the  inventive 
ability  of  members. 

The  secretary  was  instructed  to  inform  all  Government  bureaus 
that  might  be  interested  in  the  organisation  of  the  Engineering 
Council  and  its  desire  to  be  of  assistance. — Americim  Machinist. 

'  k  New  Permanent-Magnet  Steel.— 'A  new  steel  of  con- 
siderable importance  has  Ijeen  made  in  the  United  States  for  the 
last  year  or  so,  directly  the  outcome  of  war  conditions.  It  is  a  new 
permanent-magnet  steel,  a  substitute  for  tlie  older  steel,  known  as 
tungsten  magnet  steel,  which  was  used  exclusively  for  this  purpose 
before  the  war. 

The  new  steel,  which  is  reported  to  be  not  less  than  !tU  per  cent, 
as  efficient  as  the  old  pernianent-niagnet  steel,  is  a  O'ltO  per  cent, 
carbon  steel  containing  about  2  per  cent,  of  cUromium,  and  is  now 
being  made  in  electric  furpaces  in  the  U.S.A.  and  extensively 
used  by  many  consumers. 

This  new  type  of  steel  is  based  on  investigations  made  by  Dr. 
John  A.  Mathews,  of  Syracuse,  N.Y.,  and  published  by  the 
American  Society  for  Testing  Materials  about  three  years  ago,  in 
which  it  was  pointed  out  for  the  first  time  that  certain  types  of 
steel  were  Ijetter  magnetically  when  quenched  in  oil  than  when 
quenched  in  water.  This  statement  was  entirely  contrary  to  all 
previous  ideas  regarding  the  hardening  of  steel  for  permanent 
magnets. 

Magnetically  this  new  chromium  steel  is  equal  to  tungsten 
magnet  steel  in  permanence,  but  somewhat  lower  in  residual 
density.  Ilsei-s  have  found  it  possible  to  substitute  this  steel  for 
the  older  steel  withimt  making  any  change  whatever  in  their 
windings  or  in  the  cross  sections  of  the  magnets  used. 

Practically  chrome  magnet  ste^,  as  the  new  steel  is  called,  is  not  ■ 
as  good  as  the  tungsten  magnet  steel,  because  it  requires  oil  . 
hartiening,  which  is  not  as  convenient  as  water  hardening, 
and  also  because  chrome  steel  in  its  natural  state  is  much  harder 
to  drill  or  machine,  and  the  steel  itself  must  be  handled  with 
greater  care  and  uniformity  in  heat  treatment  than  is  necessary 
with  tungsten  steel. — Srieiifijic  Anierirnii. 

Revamping    the    Central     Station.— The    chancre    in 

generating  practice  brought  about  by  the  iiitroiluction  of  the  steam 
turbine  some  15  years  ago  has  been  very  startling  in  its  results, 
and  particularly  so  in  the  case  of  big  city  plants,  in  which  economy 
of  s])ace  may  become  nearly  or  quite  as  important  as  economy  of 
coal.  A  very  excellent  example  of  what  has  happened  will  be 
found  in  the  remodelling  of  the  St.  Louis  generating  station,  which 
in  its  first  stage  of  existence  some  U  years  ago  happened  to  be  one 
of  the  last  big  plants  with  reciprocating  engines.  The  great  cross- 
compound  reciprocating  engines  of  the  original  plant  had  scarcely 
more  than  settled  down  to  their  bearings  before  it  was  necessary  to 
increase  the  station  capacity,  and  four  5,0U(l-K\v.  turbine  generators 
were  added.  The  original  boiler  plant  consisted  of  2S  Scotch 
boilers.  To  take  care  of  the  new  units  40  water-tube  boilers  were 
ailded  on  an  upper  deck.  Three  years  later  more  output  was 
required,  and  the  four  turbines  were  replaced,  after  only  three 
years'  service,  by  12,(Ioii-kw.  turbines.  Again  more  steam  was  needed, 
and  12  of  ^he  Scotch  boilers  were  replaced  by  water-tube  boilers. 
So  far  as  the  turbine  jilant  was_  concerned,  it  now  had  iS2  boiler 
units  to  pi-ovide  steam  for  48,0(J0  KW.,  as  against  10  boilers  for 
the  20,0011  KW.  The  generating  equipment  remained  in  this  stage 
of  evolution  for  seven  years,  and  then  there  was  another  forward 
movement.  This  time  one  of  the  original  3,000-KW.  reciprocating 
engine  sets  was  removed,  and  in  its  place  was  installed  a20.000-KVV. 
horizontal  turbine.  For  this  unit  the  remaining  Hi  Scotch  boilers 
came  out  and  10  wateivtube  boilers  went  in.  with  2,000-KW.  capa- 
city \Kr  boiler.  With  the  greatly  increa.sed  output  two  of  the 
reciprocating  sets  were  removed  and  their  room  was  utilised  for 
the  extension  of  the  switchboaril  space.  Finally,  plans  are  now 
uuder  way  for  abolishing  the  remaining  two  old  units  and  putting 
two  20.000-KW.  turl)ines  in  their  place.  One  rarely  sees  a  more 
striking  example  of  the  very  radical  chaiige.s  in  practice  wrought 
by  a  few  years'  development.  It  would  not  be  unsafe  to  prophesy 
that  when  the  two  new  units  go  into  place  they  will  not  reiiuire 
10  boilers  apieei;. — J'Jlfctrirtil  WorUl, 

The  Decimal  System. — Recently  a  "iiuestioiinaire  "  was 

circulated  among  the  members  of  the  Chartered  Institute  of 
Secretaries  for  the  jmrpose  of  obtaining  opinicms  in  regard  to  the 
adoption  of  a  decimal  sy.item  of  coinage  in  the  United  Kingdom 
and  the  substitution  of  the  metric  system  for  the  existing  United 
Kingdom  weights  and  measures.  Of'  tile  replies  received.  S.j  [ler 
cent,  considered  tha,t  a  change  to  a  decimal  system  of  coinage 
would  be  favourable  to  the  business  in  which  they  were  engaged, 
and  lilj  ])er  cent,  favoured  a  £  basis  of  coinage  in  ])reference  to  the 
'  Imiierial  Crown  "  or  dollar  basis. 

With  regard  to  weights  and  measures.  8li  |)ej'  cent,  favoured  a 
change  to  tlu^  metric  system.  ,"):)  per  cent,  of  whom  already  used 
that  .system  in  their  businesses.  The  large  majority  were  of  opinion 
that  the  metric  system  not  only  facilitate*!  their  internal  office 
work,  but  had  led  to  extended  business  relations  with  other 
countries,  including  France,  the  United  States.  Ru.ssia,  and  the 
Argentine.  In  lil  \v.-r  cent,  of  the  replies  the  busiift-ss  of  the  com- 
pany was  stated  to  be  hindered  by  the  use  of  the  existing  system  of 
weights  and  measures. — i'iiuiHcier. 
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Training  Apprentices  for  the  Electrical  Trades. — Thu 

need  tor  techniciil  instiuotion  of  a  speciali.'iecl  nature  for  appren- 
tices in  the  electrical  trades  has  lon^''  been  felt,  and  it  will  lie 
rememliered  that  some  time  a^ro  Mr.  R.  W.  Paul  in  particular 
endeavoured  to  lirinfr  about  a  reform  in  this  respect,  with  ea|)ccial 
reference  to  the  requirements  of  el<>ctric:il  instniment  makers.  The 
teachinj;'  institutions,  we  believe,  held  that  their  ordinary  cla.ssps 
adequately  met  the  case,  lint  manufui'tnrers  considered  that  these 
courses  were  of  too  jreneral  a  character,  and  Jlr.  P(jiUl  orjranised  a 
special  instruction  department  in  his  own  works  to  provide  the 
traininsr  which  he  thonjiht  necessary.  The  whole  subject  will  be 
dealt  with,  no  doubt,  by  the  Ministry  of  Kducation  in  connection 
with  its  new  schemes,  but  in  the  meantime  we  are  ghul  to  learn 
that  the  Northampton  Polytechnic  Institute  has  led  the  wa.v  li.v 
inan;ruratin^'  day  and  evening'  courses  for  apprentices  and  others  in 
the  electrical  trades,  which  will  open  shortly. 

It  is  reco^niseii  that  evening'  instruction  alone  is  unsuitable  for 
boys  from  14  to  17  years  of  ajro  :  in  the  announcement  issued  by 
the  Principal,  Dr.  R.  M.  Walmsley,  it  is  urtred  that  at  least  a  part 
of  the  training  should  be  siven  in  the  daytime,  not  less  than  one 
whole  afternoon  a  week  beiuf,'  devoted  to  technical  instruction. 
In  addition,  the  treneral  education  of  the  boys  leaving;'  tlie  ele- 
mentary schools  should  be  continued,  and  for  this  purpose  evening 
classt's  will  be  held  at  the  Junior  Technical  Institutes  of  the  Ii.C.C. 
affiliated  to  the  Northampton  Institute,  on  two  nijjhts  a  week  in 
Enjilish,  calculations,  t;eneral  subjects,  and  j;'y  in  nasties,  the  work 
of  the  elementary  schools  beinjr  thus  continued,  with  a  techniciil 
bias  directed  towards  the  industry  in  which  the  boys  ai'C  enjjrafred. 
In  future  sessions,  as  the  scheme  develops,  the  courses  will  be  ela- 
borated. Provision  is  made  in  the  day  courses  at  the  Northampton 
Polytechnic  Institute  for  three  grades  of  apprentices,  and  the 
eveninj^'  classes  there,  as  well  as  at  the  Junior  Technical  Institutes,  ' 
will  be  co-ordinated  with  the  day  work.  The  courses  can  only  bo 
held  if  a  sufficient  ninnber  of  enrolments  is  received  by  Friday. 
Septemlx'r  2Sth.  and  it  is  to  be  hoped  that  emplo.vers  will  take  im- 
mediate action  to  induce  their  apprentices  to  apply  for  admission. 

Messrs.  Marryat  A:  Place,  who  for  some  years  have  been  deeply 
interested  in  this  question,  and  are  entirely  satisfied  with  the  pro- 
posals of  the  Institute,  are  sendiuj;'  some  20  students,  and  are 
anxious  to  have  the  support  of  other  members  of  the  trade.  The 
importance  of  the  matter  in  these  days  can  hardly  be  exajr{rerat«d, 
and  we  hope  that  the  opportunity  to  assist  in  this  movement  will 
be  seized  liy  the  electrical  manufacturers  in  the  Loudon  area. 

Fatality. — A  verdict  of  "  Accidental  death  "  was  returned 

at  an  inquest  held  at  Derby  to  inquire  into  the  death  of  Harold 
Canham.  21.  who  was  killed  while  following  his  employment  as  an 
eng-ineer  at  Messrs.  Newton  Bros.'  Electrical  Works.  AccordinR-  to 
the  yottinijliam  ffiKiniiiui.  the  deceased  was  connecting;  a  motor  to 
the  suppl.y  for  testing  purposes,  and  was  holding  a  copper  bar 
with  one  hand  and  the  framework  of  the  switchboard  with  the 
other,  when  apparentl,v  he  slipped,  and  one  of  his  hands  came  in 
contact  with  a  live  wire,  and  he  was  held  until  the  current  was 
cut  off  liy  an  apprentice  ;  he  then  dropped.  Attempts  at  resusci- 
tation proved  unavailing. 

The  test-bed  foreman.  John  Husbands,  said  it  was  the  rule  that 
the  current  should  be  cut  off  before  such  an  operation  was  com- 
menced, and  he  thought  that  deceased  must  have  turned  it  on 
unthinkingly.     The  voltage  was  40U. 

Metropolitan    Power    Station    Engineers. — A  ■  meeting 

was  held  at  St.  Bride's  Institute,  on  September  Itth.  of  the  London 
A.E.S.E.  Committee  and  other  representatives  of  the  engineering 
staffs  of  London  electricity  supply  stations.  The  Press  report  of 
the  conference  between  the  Electrical  Trades  Union  and  the  Asso- 
ciated Municipal  Electrical  Eug:ineers,  under  the  auspices  of  Sir 
G.  R.  Astwith,  dealing  with  the  rates  of  pay,  &c.,  of  charge  engi- 
neers, was  discussed.  It  was  decided  that  the  secretaries  of  kindred 
Associations  shoidd  be  approached,  with  a  view  to  a  joint  protest 
being  made  to  Mr.  G.  R;  Askwith  to'the  effect  that  the  E.T.tT.  does 
not  represent  the  central  station  engineers  of  the  London  area,  and 
that  a  joint  conference  should  be  held  at  St.  Bride's  Institute  on 
September  2.5th,  at  7  p.m..  to  decide  the  action  to  be  taken  in  the 
matter. 

South  African  Municipal  Electrical  Engineers  in  Con- 
ference.— The  .second  annual  Conference  of  the  Association  of 
Municipal  Electrical  Engineers  (Union  of  South  Africa'),  which  was 
founded  in  1!I15.  was  to  take  place  at  Durban  from  August  27th  to 
September  1st.  We  have  received  an  advance  copy  of  the  pro- 
gramme, but,  under  the  prevailing  conditions,  the  report  of  the 
proceedings  will  probably  not  come  to  hand  for  a  while. 

Owing  to  the  war  and  depleted  staffs  many  of  the  Association's  ' 
31  members  were  unable  to  attend,  and  one  at  least  was  on  Active 
Service.  It  was,  however,  anticipated  that  some  16  engineer 
members  and  about  8  Councillor  delegates  would  attend.'  The 
Natal  Society  for  th^  Advancement  of  Science  and  .\rt  (Engi- 
neering Section)  was  also  taking  part,  and  a  useful  and  instructive 
week  was  anticipated.  One  of  the  most  important  subjects  to  be 
considered  wa.s  that  of  "  Standardisation,"  in  connection  with^ 
which  a  Standards  Committee  has  lieeu  meeting  regularly  at 
Johannesburg,  consisting  of  representatives  of  the  following 
bodies  : — S.A.  Institute  of  Electrical  Engineers,  S.A.  Institute  of 
Engineers.  Association  of  Municipal  Electrical  Engineers  (S.A.), 
Engineering  Section  Natal  Society  for  the  Advancement  of  Science 
and  -Vrt.  British  Electrical  and  Allied  Manufacturers'  Association, 
Institution  of  Electrical  Engineers  (England),  and  Government 
Departments,  Union  of  S.A. 

It  was  anticipated  that  some  important  representations  and 
proposals  would  be  forthcoming  from  the  Convention  regarding 
electrical  standardisation  as  affecting  municipalities. 


The  openiug"meetin(r  was  to  take  place  at  the  Town  Hall, 
Durban,  on  Monday,  August  27tli,  The  official  welcome  by  the 
Mayor  was  to  be  followed  by  the  annual  general  meeting  for  the 
receipt  of  reports,  elec^tion  of  president,  secretary,  and  other  officers. 
.■\fter  the  official  luui'heon  a  visit  was  to  be  paid  to  Messrs.  Lever 
Bros.'  Soaj)  Works.  On  Tuesday  the  presidential  address  was  to  lie 
delivered  liy  Prof.  J.  H.  Dobson,  and  a  discussion  on  "Tariffs,"  led 
by  Mr.  John  Roberts,  was  to  follow.  Other  events  of  the  day 
included  a  visit  to  the  Harbour  Works  and  coaling  plant,  and,  in 
the  evening,  a  pajier  on  "South  Afric.in  Municipal  Electrical 
Undertakings,"  by  Mr.  Poole,  assistant  electrical  engineer,  Durban. 
On  Wednesday  the  party  was  to  me(!t  at  Pietermarit/.liurg,  and  the 
events  included  a  visit  to  the  municipal  iiower  station  there,  an 
official  luncheon  liy  the  Mayor,  ami  a  ]iaper  on  "  (Jas  Plants,  '  by 
Mr,  E.  Castle,  municipal  electrical  engineer,  Oudtshoorn.  Thursday, 
back  at  Durlian,  a  paper  by  Mr,  .1.  Roberts,  on  "  Standardisation, " 
was  down  for  discussion,  followed  by  a  visit  to  the  municijial 
power  station  and  dinner  at  the  Royal  Hotel.  On  Friday,  Mr.  J. 
Hamlin,  mnnicijial  electrical  engineer,  of  Stellenbosch.  was  to 
introduce  "The  Design  and  Management  of  Small  Power  Installa- 
tions." followed  by  an  al'ternoon  visit  to  the  E.xplosives  Works  of 
the  Sugar  Factory.  Saturday,  Se|itember  1st,  was  left  free  for  any 
business  meetings  or  adjourned  discussions  that  might  be  arranged. 

Board     of    Trade   Urges    British    Manufacturers    to 

Combine.  —  .Vt  a  mei-ting  of  tile  Hij-niingh;im  Hni-s  .Masters'  .\sso- 
ciaticni.  held  on  Monday,  imiiortant  addresses  were  delivered  by 
Mr.  L.  -V.  Paish.  of  the  Commercial  Intelligence  Department  of  the 
Board  of  Trade,  and  Mr.  C.  Hamilton  Wickes,  H.M.  Trade  Commis- 
sioner for  Canada.  Mr.  Paish  said  that  the  Board  of  Trade  had 
closel.y  followed  the  syndicating  efforts  of  German  industry,  and 
they  were  convinced  that  it  was  absolutely  essential  for  British 
manufacturers  to  get  to.gether  into  some  sort  of  trading  combination 
if  the.y  were  to  regain  lost  trade  and  to  increase  their  export  trade 
after  the  war.  Combination  would  have  to  meet  combination. 
The  speaker  went  on  to  show  that  Birmingham  brass  masters  could 
in  combination  systematicall.y  investigate  a  market,  whereas  an 
individual  firm  would  he  unable  to  do  so.  By  means  of  an  Asso- 
ciation of  the  wliole  of  the  pioducts  of  the  brass  industry,  a  man 
could  be  put  into  any  market  thoroughly  to  study  the  'changes 
that  had  taken  jilace  during-  the  war.  The  Board  of  Trade  Com- 
mercial Intelligence  Department  was  prepared  to  co-operate  in 
every  possible  way  to  that  end,  even,  says  the  Tiinea  report,  to 
the  extent  of  financial  assistance  in  the  sending'  out  of  such  a  repre- 
sentjitive.  The  Department  was  out  to  give  manufactiu'ers  and 
traders  all  the  assistance  the.v  could  reasonably  expect.  He  was 
instructed  to  take  steps  to  get  the  formation  of  a  trading  Associa- 
tion for  the  brass  industries  actually  g-oing  ;  if  the.y  did  not 
combine,  they  would  g-o  under.  Mr.  Hamilton  Wickes.  who 
followed,  said  that  what  German  manufacturers  had  done  in  the 
past  in  certain  lines  would  be  done  by  the  German  nation — namely, 
it  would  purchase  as  one  body  the  raw  material  required  from 
outside  countries  for  its  vital  industries.  Was  it  not  time  that 
British  manufacturers  got  together  .' 

American   Lumbermen   for   France. — The   re,<,'imeiit  of 

lumbermen,  for  service  with  the  Ignited  States  Army  in  France, 
has  been  recruited  to  full  strength.  The  "  lumber-jack  regiment.'' 
as  this  is  known,  is  for  service  in  the  woods  of  France,  getting  out 
ihaterial  for  the  use  of  the  Army.  The  enlistments  were  secured 
through  the  Forest  Service,  and  the  men  comprise  practical  lumber- 
men and  foresters.  For  this  work  the  regiment  will  go  thoroughly 
equipped  with  portable  and  stationary  electnioally-driven  sawmills, 
li.ghting  outfits  and  transportation  facilities. — Electrical  Jteriew, 
U.S.A. 

The  A.S.E. — The    Amalgamated    Society  of    Engineers 

reports  that  at  June,  1!I17.  its  general  fund  and  superannuation 
reserve  fund  stood  at  £l,'.K'i2,7Slj.  an  incre.a.seof  i;21u.'.i!ii(  for  the 
quarter.  £730.000  of  the  total  is  due  to  the  superannnation  reserve 
fund. 

Educational    Notice.  —  Citv    of    London    College, 

MooRi'iEi.DS. — The  new  session  for  Business  and  Commercial 
courses  commences  on  October  1st.  Prospectuses  can  lie  obtained 
from  the  Secretary. 

The    Electrodeposition    of    Zinc.  — "  Borrodising  "    is 

the  name  given  by  the  Deptford  Steel  and  Iron  Works,  Ltd..  to  a 
'system  of  electrodeposition  of  zinc  which  they  have  introduced  as  a 
preventive  against  corrosion  of  the  steel  fittings  of  aeroplanes  and 
seaplanes.  It  is  described  as  a  method  of  cold  electrogalvanising 
.  carried  out  in  such  a  way  that  the  zinc  so  unites  with  the  under- 
lying metal  that  only  by  extreme  wear  can  the  surface  of  the  steel 
be  exposed.  As  the  metal  is  not  subjected  to  the  usual  pickling 
bath  prior  to  the  galvanising,  it  is  claimed  that  there  is  no 
reduction  in  the  strength  of  the  metal  after  treatment.  Weimder- 
stand  that  the  process  has  been  approved  by  the  Air  Department, 
the  Adiiiiraltv,  and  the  War  Office,  and  that  the  company  hiis 
installed  a  large  plant  to  deal  primarily  with  all  steel  fittings 
employed  in  the  manufacture  of  aircraft. 

Engineering  Congress. — The  (Ivnie  Cirll  gives  further 

particulars  of  the  ''  First  General  Congress, of  Civil  Engineering," 
which  is  to  be  held  for  the  study  and  inauguration  of  "  After'-the- 
•  War  Programmes. "  The  first  seven  sections  are  styled  "technical  "  ; 
three  other  sections  have  now  tieen  constituted  to  deal  with 
economics.  The  Congress  will  discuss  methods  of  reorganising 
French  industries  on  the  most  modern  lines,  and  the  various 
sections  and  sub-sections  have  alread,y  made  substantial  progress  in 
preparing  their  i^jendas. 
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Legal. — At  Nuneaton,  Wm.  Docking  (is),  miner,  was 
charjred  with  stealinsr  lis.,  the  moneys  of  the  Nuneaton  Corpora- 
tion. The  town  clerk  stated  that  for  some  time  past  the  electric 
lighting  slot  meters  had  been  tampered  with  and  money  extracted. 
Prisoner  had  procured  a  key  and  gone  about  emptying  slot  meters. 
There  were  l.**  cages  altogether  against  him,  but  he  only  proposed 
to  go  into  three,  the  amounts  involved  being  £1  1.5s.,  for  which 
defendant's  solicitor  had  sent  a  cheque.  Mr.  Clay  said  prisoner's 
parents  had  offered  to  refund  the  whole  of  the  money,  f.**  4s. 
Prisoner  was  sent  to  prison  for  three  months. 

Liability  foe  Samples.— In  the  City  of  London  Coui-t,  on 
September  ISth,  before  his  Honour  .Judge  Rentoul,  K.O.,  an  action 
was  brought  by  William  Whitehouse  &  Co.,  Ltd.,  Empire  Works, 
Brulton  Street,  Birmingham,  electric  light  and  gas  fitting  manu- 
facturers, against  Messrs.  Lyall  Willis  .t  Co.,  electric  light  and  gas 
fittings  merchants.  Billiter  House,  Billiter  Street,  E.G.,  to  recover 
the  sum  of  £84  19s.  9d.,  as  damages  for  breach  of  contract,  dated 
July  17th.  in  which  the  defendants  agreed  to  return  certain  electric 
light  and  gas  fittings  at  the  expiration  of  the  agreement.  Mr. 
Goodman,  plaintiffs'  counsel,  said  alternatively  the  claim  was  for 
the  return  of  the  goods  wrongfully  detained,  or  .t.'fO  19s.  9d.  their 
value.  Defendant  said  he  had  done  everything  in  his  power  to 
hasten  the  return  of  the  samples  from  India.  The  non-return  was 
largely  due  to  restrictions  and  shipping  conditions  imposed  by  the 
Board  of  Trade.  Judge  Rentoul  thought  it  was  quite  reasonable 
of  plaintiffs  to  ask  that  they  should  be  paid  the  value  of  the 
samples,  and,  of  course,  costs,  and  plaintiffs  would  return  the  money 
if  the  goods  came  to  hand  within  a  certain  time— say,  six  months, 
Mr.  Goodman  said  the  plaintiffs  were  willing  to  agree  to  these 
terras,  subject  to  the  goods  being  returned  before  March  1st.  Judge 
Rentoul  said  he  would  give  judgment  for  the  jilaintiffs  for  the 
amount  claimed,  with  costs,  and  they  would  refund  the  money  if 
the  defendant  returned  the  goods  before  March. 

Capk  Town.— The  manager  of  the  Southern  Cross  Cold  Storage 
Co.  was  recently  charged  with  abstracting  30  units  of  electrical 
energy  from  the  installation  in  premises  oocupied  by  Chiat  4:  Co 
Mr.  J.  Power,  installation  superintendent  for  the  City  Corporation, 
deposed  that  two  circuits,  which  supplied  light  to  the  premises 
occupied  by  the  Southern  Cross  Co..  had  been  connected  to  Chiat's 
meter  without  the  authority  of  the  Corporation.  Charles  Zion, 
manager  for  Chiat  &  Co.,  |tated  that  no  permission  had  been  given  to 
the  Southern  Cross  Co.  to  make  the  connection.  The  Magistrate, 
however,  came  to  the  conclusion  that  the  accused  had  not  acted 
with  any  criminal  intent,  and  discharged  him. 

A  DUNDALK  Consumer  Pkoseciited.  —  The  Dundalk  magi- 
strates sent  for  trial  at  Quarter  Sessions,  Dominica  Mezza, 
prosecuted  by  the  local  Urban  Council,  for  alleged  fraudulent 
consumption  of  electricity.  Mr.  P.  A.  Spalding,  the  Council's 
electrical  engineer,  stated  that  one  of  the  seals  on  Mezza's  meter 
came  off  the  sealing  wire  ea.sily,  and  the  other  had  disappeared. 
The  jointer  removed  one  of  the  wires,  and  when  the  lights  were 
switched  on  every  lamp  in  the  place  lit  up,  which  showed  that  the 
current  went  direct  to  the  lamps  without  going  near  the  meter. 
He  estimated  the  value  of  the  electricity  abstracted  at  £2  at  least. 
The  jointer,  Frank  Wilson,  said  he  did  not  think  it  possible  that  a 
I'ouncil  official  could  have  diverted  the  current  while  regulating 
the  meter. 

Institution  and  Lecture  Notes. — Electrical  Association 

of  Australia  (N.S.W.  Section). -At  the  monthly  meeting  held  in 
Sydney,  on  June  nth,  an  illustrated  lecture  was  delivered  by  Mr. 
Russell  Sinclair,  dealing  with  munition  work  and  developments  in 
England. —  fntiuiinnirealtli  Kngineer. 

South  Australian  Institute  of  Engineers.—.Vt  the  annual 
meeting,  some  notes  were  given  by  a  member  on  the  Bille-Creed 
automatic  telegraph  system. —  I'ltmmvnirpnlth  Knqineer. 

Association  of  Supervising  Electricians.  The  first  meeting  of 
the  new  session  is  to  be  held  on  Tuesday  next,  September  2")th,  at 
7.1.5  p.m..  at  the  .St.  Bride's  Institute,  E.C.  The  President, 
Mr.  J.  S.  Ilighfield,  will  deliver  his  inangur.al  address.  Other 
arrangements  for  the  session  are  as  follow  (all  meetings  are  on 
Tuesfhiys)  : — 

Octotier  30th.— "  Switehboanl  Telcplione  Kqiiipments,"  by  Mr.  T.  F.  Lee. 
becember  4th. -"  Transformers  "  (author  to  he  appointed  hy  Wpstinghonse 
Co. ). 
January  l.'tth.  191H,  — Half-yearly  meeting  and  informal  discussions. 
February  I'Jth.—"  Cable-laying,""  by  Mr.  E.  S.  Byng. 
March  ■28th.  -  Paiwr  by  Mr.  P.  H.  Taylor. 

April  .Kith.- c.  Motors,"  by  .Mr.  E.  F.  Butler. 

June  2.5th.— .\tnuial  meetiuK. 

S.A.  Institution  of  Engineers.— At  the  adjourn(!(l  a?iTiual  general 
meeting  of  thi'  Institution,  on  July  14th.  Mr.  Bernard  Price. 
President,  announced  that  Mr.  G.  M.  Clark  had  been  elected 
President  for  the  1917-18  session,  and  installed  him  in  the  chair. 

Canal  Transport. — The  reorganisation  of  the  English 
canals  under  the  Canal  Control  Committee  has  now  attained  a 
stage  at  which  the  Committee  is  able  to  Invite  traders  to  send 
their  goods  by  canal  instead  of  by  rail,  in  order  to  relieve  the 
traffic  on  the  railways. 

Appointments  Vacant. — '  'liargc  enfjinuer  for  the  Walsall 

CorjHjration  Electric  Supply  Department  ;  meter  and  mains 
assistant  (50s,),  for  the  Loughtjorough  Corporation  elec-tricity 
department.     For  particulars  see  our  advertisement  pages  to-day. 

Old   Lamp  Tops. — A  correspondent  iminires   as  to  the 

best  metliol  iii  recovering  platinum  from  old  electric  lamp  tops, 
and  alio  how  to  te^t  the  metal  and  distinguish  it  from  substitutes. 


Wages  Increase  at  Melbourne. — "  Threatening  to  strike 

and  thus  jiaralyse  city  industries,  and  practically  envelop  the  city 
in  darkness  if  the  demands  were  not  acceded  to,  the  employfe  of 
the  Melbourne  City  Council  undertaking  have  been  granted  in- 
creased wages.  The  rates  agreed  upon  and  those  paid  by  the  Mel- 
bourne Electric  Supply  Co.  are  as  follows ; — Engine  drivers, 
13s.  (id.,  increase  Kid.  (M.E.S.  I.Ss.);  assistant  engine  drivers] 
12s.  (id.,  increase  lOd.  (M.E.S,  lis,)  ;  leading  firemen,  12s,  Bd,,  in- 
crease 4d,  (M.E.S.  12s.  (id.)  ;  firemen,  lis.  6d..  increase  KM.  (M.E.S. 
lis.);  trimmers.  Ills,  (id.,  increase  Kid.  (M.E.S.  Ids,);  coal  con- 
veyor .attendants.  Us,,  increa,se  lild,  ;  switchboard  attendants,  in- 
crease Is.  4d.  ;  sub-station  attendants,  12s.  (id.,  increase  Is.  4d.  ; 
dynamo  attendants,  10s.  6d.,  increase  lOd." — Commonwealtli 
Knqineer. 

British   Ignition  Apparatus  Association. — The  address 

of  Mr.  Ernest  Garton,  honorary  secretary  of  this  Association,  is 
now  9,  Northumberland  Road,  Leamington  Spa,  where  all  letters 
and  communications  in  connection  with  the  Association  should  be 
sent. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  enijiiieer.s,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  'profession  and  industry, 
also  electric  tramwaij  and  railwaij  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— .\  L<iiiiiiiis.si()n  iu  tlie  Royal 
Engineers  hiis  be<'n  gninted  to  Mr.  HebbkiiT  I'uhskv,  who 
belli  a  position  a.s  an  oleetrical  eugiufer  ;it  Calcutta,  and  left 
India  to   volunteer  for  active  service. 

In  a.  reply  to  criticisms  at  a  meeting  of  thti  Dublin  Cor- 
poration, Mr.  Mark  Ruddlk,  city  electrical  engineer,  in- 
formed the  Electricity  Supply  Committee  that  he  wa.s  not 
a  member  of  any  Lodge — Masonic,  Orange,  Hibernian,  or 
Sinn  Fein — and  denied  that  he  had  ever  been  threatened  by 
any  member  of  his  staff. 

Exeter  City  Council,  at  Tuesday's  meeting,  approved  of 
the  electrical  engineer,  Mr.  Munro,  acting  as  the  local  repre- 
sentative of  the  Coal  Controller,  subject  to  the  work  not 
interfering  with  the  performance  of  his  oriJinary  duties.  The 
engineer's  task  will  include  visits  to  the  principal  local 
authorities  in  Devon  and  Cornwall,  and  is  honorary.  The ' 
Controller  desires  to  promote  the  u.se.  of  electricity,  gas,  and  ; 
c(Ae  from  local  supplies  in  place  of  coal,  wherever  (Xissible, 
and  to  facilitate  the  interconnection  of  electrical  stations. 

General). — It  is  stated  in  the  newspapt^r  Press  that  Sir  A. 
Stkel-M.aitlani),  the  present  Under-Secretary  at  the  Colonial 
Office,  has  been  offered,  and  has  accepted,  the  position  of 
Chief  of  the  new  Conimercia!  Intelligence  Service  of  the 
Foreign  Office  and   the  Board  of  Trade, 

Communications  for  Mr,  J,  Wilkinso.n,  tramway  electrical 
engineer,  Hull,  should  in  future  be  addressed  : — Tramway 
Power  Station  Buildings,  Osborne  Street,  Hull. 

Mr.  James  Ijvinciston.  for  the  jiast  live  years  a.s.sistant 
postmaster  at  Ijecds,  retires  at  the  i'\v\  of  September,  after 
47  years'  .service.  He  commenced  in  (llasgow  in  1S7(I,  hiding 
transferred  to  Leeds  in  190(5,  as  chief  inspector  of  telegraphs, 
and  five  years  ago  became  a.ssistant  postmaster.  He  entered 
the  .service  about  the  time  of  the  natioiialising  of  the  tele- 
graph, and  took  part  in  the  work  of  co-ordination  following 
on  the  change  from  the  widely  dilTering  methods  of  the 
companies  taken  over.  In  (llasgow  hi'  was  a  lecturer  in  the 
electrical  engineering  departincnt  ol'  tlic  West  of  Scotland 
'J'cclinical  Collegi'. 

The  Duilii  Tclrtfroiili  statv.s  licit  Sii-  .\liTillii  WlllTl'.l.KiKlH. 
K,C.B,,  who  has  lielrl  the  appointment  of  Mis  .Majesty's  Chief 
Inspector  of  I'actories  ami. Workshops  at  the  Home  Office  for 
more  than  '21  years,  will  retire  in  the  course  of  next  month 
on  reaching  the  age  limit  of  fi."),  and  the  Home  Secretary  has 
appoint<'d  Mr.  H.  M.  KoniN.soN,  the  .senior  Deinify  Chief' 
Inspector,  to  siiccee<l  him.  Sir  .Vrthiir  will  continue  to  give 
his  services  to  the  Factory  Depaitment  in  an  ailvisory  capa- 
city on  questions  of  a  technical  and  s(i<M\ti(ic  diaracti'r.  Mr. 
R.  B.  Oravi's,  the  junior  Deputy  Chief  Inspector,  will  now 
become  senior  Dcpulv  Chii'f  Inspector,  and  Mr.  OkraM)  Bf.i,L- 
HOUSE.  Superintending  Inspector  of  Factories,  has  been  ap-  ' 
pointed  junior   Deputy  Chief  Inspector, 

It  is  stated  that  the  Deputy-Controller  for  Auxiliary  Ship- 
building. Admiralty,  has  appointed  Lieut. -Colonel  -J.  MiT- 
CHU.i.  Mo.NCRiFii-,  K.E,.  M.In.st.C.E  ,  to  be  Director  of  Engi- 
neering Work,  to  deal  generally  with  all  civil  engineering 
matters  which  may  arise  in  connection   \<'ith  his  d»'partmcnt 

Mr.  (!.  M.  Cl.ARK,  foriiK'Hy  of  the  engineering  staff  of  the 
Victoria  Falls  Power  Co..  has,  according  to  the  SkiiIIi  Afrirao. 
Miniiiii  .lournol.  been  elected  President  of  the  S.A.  Institution 
of  Engineers  for   the   year  1917-lfi. 

At  the  Midland  Ilot.-l.  Manchest<'r.  on  Thursday  last  week, 
the  staff  of  Mr.   L.   E.  Wilson,  of  Manchester,   welcomed  the 
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siil'e  return  of  Mr.  D.  U.  Sumnku,  tbe  tliiol  ontjincer,  altor 
carrying  out  sonic  imjxjrtimt  work  lor  the  linn  in  l'er.sia. 
'ihose  present,  especially  the  telephone  engineers,  were  in- 
teie.steil  in  his  aecouiu  ol  the  dilhculties  experienced  in 
tairyint;  out  technical  work  in   the  Far  East. 

Roll  of  Honour. — We  ret'iet  to  record  that  Rifleiium  W.  H. 
bi:CK,  KiHe  brigade,  was  kiHed  in  action  on  ,luly  :31st,  aged 
■•A.  'Ritieinan  beck  was  a  member  of  the  stall  of  the  Elec- 
ui.cAL  l-iKviKW  Printing  Uepartment,  which  he  entered  as  an 
apprentice  Al  years  ago.  He  will  be  reinembered  by  hih 
associates  for  his  quiet  and  unassuming  tlispo.sition,  and  will 
be  greatly  mi.ssed.  We  also  regret  t<i  learn  that  ComP'iny 
S;-rgt. -Major  II.  C'mi.Di;,  an  assistant  in  the  Editoiial  Ocpait 
iiient  of  the  El.WTHic.M,  fiKviKW,  has  been  wounded,  and  is 
in  hospital  in  France,  both  Rifleinau  beck  and  Uoiii|)auy 
Sergt. -Major  Childe  were  members  of  the  Electhicai.  Ki;viu\v 
Kitte  Club. 

The  following  employes  of  the  County  of  London  Electricity 
Supply  Co.  have  been  killed  in  action  : — Private  F.  11.  Bent, 
;trd  S.  Wales  Borderers;  Private  A.  (ioldsworth,  '2yrd  County 
ol  London  Regiment;  Private  L.  W.  King,  4/'2  County  of 
J^ondon  Royal  F\isiliers;  Lance-Corporal  E.  A.  Price,  1st 
Battalion  Essex  Regiment;  Driver  James  E.  W.  Pureev, 
R.P..'\.;  Private  G.  White,  R.A.M.C;  Gunner  W.  Whap- 
shott,  R.G.A. 

Lieutenant  Lewis  Pk;\ke,  late  .sub-.station  attendant  in  the 
Poplar  B.C.  electricity  department,  has  Ix^en  killed  in  action. 

Lance-Corporal  \\ .  Hendehson,  K.O.  Royal  Lancaster 
Regiment,  who  has  been  wounded,  was  employed  at  the 
Bi.spham    District   Council   electricity   works. 

I'livate  H.  D.-wexpoht,  Cordon  Highlanders,  who  was  em- 
ployed at  the  British  Westinghouse  Works,  Trafford  Park, 
has  been  killed  in  action. 

Private  W.  Lowe,  S.  Lanca.shire  Regiment,  reported  killed 
in  action,  after  being  missing  since  October  last,  was  em- 
ployed by  the  St.   Helens  Cable  &•  Rubber  Co..   Ltd. 

Sergeant  A.  Ci.arkson,  R.F".C.,  aged  •£^.  reported  killed 
after  a-  raid  over  the  enemy's  lines,  was  employed  by  Messrs. 
Calverley   &  Co.,  electrical   engineers,    Burnley. 

Sapper  W.  Williamson'.  R.E.,  who  has  been  dangerously 
wounded,  aged  4(1,  was  employed  by  Mr.  F.  G.  Waters,  elec- 
trical  engineer,   Leeds. 

Corporal  C.  Carpenter,  R.E.,  awarded  the  Military  Medal 
for  rescuing  wounded  under  hie,  was  engaged  at  the  Charl- 
ton woi-ks  of  Messrs.  Siemens  Bros. 

Private  M.  O'Connor,  Che.shire  Regiment,  reported  killed, 
was  employed  by  Messrs.  Charles  Macintosh  &  Co.,  Ltd., 
Manchester. 

Private  A.  H.  Campion,  Essex  Regiment,  who  has  died  of 
wounds,  was  in  the  electrical  department  of  Messrs.  S.  Pear- 
son  i.<:   Sons,  W'est  Thurrock.   Gi-ays. 

Private  F.  Dimmock,  London  Regiment,  who  was  with  the 
Telegraph  Con.struction  &  Maintenance  Co.,  of  East  Green- 
wich, has  been   killed  in   action. 

Gunner  C.  Hughes.  R.F..'^.,  who  was  with  Flenley's  Tele- 
graph Works  Co.,  Titd..  North  Woolwich,  has  been  killed  in 
action. 

Wireless  Operator  A.  C.  Trcman,  reported  missing  -(aged 
31)  after  the  torpedoing  of  a  merchant  steamer,  had  been 
for  1-5  years  with  the  Marconi  Co. 

Gunner  W.  D.  Duncombe,  for  some  years  at  the  Rugby 
works  of  the  B.T.H.  Co,,   has   been   killed  in   action. 

Private  Tom  Whitham.  of  the  Coldstream  Guards,  who  has 
been  awarded  the  Victoiia  Cro.ss,  was  eiii|iloyed  in  the  Burn- 
ley Corporation  tramways  department.  In  a  letter  to  Mis. 
Witham,  Mr.  H.  Mozley,  tramways  manager,  has  sent  his 
congratulations.  ' 

Private  J.  J.  Walker.  Oameronians.  killed  in  action,  was 
an   electrician  engaged  with  a   firm  at  Dornoch,  Annan. 

Private  Geo.  Rawson,  Royal  Berks.  Regiment,  who  has 
been  killed  in  action,  was  with  Messrs.  Thomp.son.  electrical 
engineers.  Kettering. 

Sapper  J.  E.  West,  W.  Tjanc.  Sign.  Section,  wlio  has 
been  awarded  the  Military  "Medal,  was  employed  as  a  wiie- 
mon  at  the  T'nited  Electric  Car  Co.'.9  works,  Preston. 
■  The  Military  Cross  has  been  awarded  to  Lieutenant  N.  F. 
Hawes,  ?ilachine  Gun  Corps,  of  the  County  of  r>ondon  Cn.'s 
mains  denartment,  for  bravery  in  action  on  the  Freii'-h 
front  on   June  21st.   1917. 

Obituary.— Mh.  J.  E.  ToMiri:.— The  death  is  rr|iort<Ml  of 
Mr.  J.  E.  Tongue,  A.sh  Mount,  Rotherham,  partner  in  the 
R'ltherham   Electrical   Engineering!  Co..    Ltd. 

Mr.  T.  Mitcheij.,  Sen.— Mr.  Thomas  Mitchell,  .sen.,  passed 
away,  in  his  76th  vear.  on  September  IGth  at  his  residence 
near  Bolton.  I'ntil  a  few  years  aco  the  decease'  gentleman 
was  senior  partner  in  the  firm  of  INfe.s.srs.  Thomas  Mitchell 
ind  Sons,  engineers  and  merchants,  Bolton.  The  business  is 
being  continued  by  his  sons. 

Will. ^According  to  the  Times,  Mrs.  Elizabeth  Dack  Dex- 
MNG,  of  South  Norw-ood,  widow  of  the  late  Aid.  Denning,  of 
C'oydon,  his  left  estate  of  the  cross  value  of  £160,719.  the 
net  per.^onaltv  being  f 78.5S1 .  The  testatrix  bequeathed  to 
thf  Public  Trustee  all  her  freehold  property  in  trust  for  a 
"  Frank  Denning  Memorial  "  for  the  advancement  and  pro- 
pagation of  education  in  mechanical  science  in  any  part  of 
the  United  Kingdom,  with  preference  to  those  person?  who 
reside  in  the  Borough  of  Croydon. 


NEW    COMPANIES     REGISTERED. 


British    .\utomobile    Equipment    Co.,    Ltd.    (148,441).— 

l'ri\atr  cuiiip.iin.  Rr^isicrec]  Scpu-inbrr  lliti  hv  Llv\ .  Kobb  &  Welch,  19, 
Ufdiord  Row,  \V.C.  C.ipilal,  £100,000  in  £1  ■^h.l^<•^  (50,000  7  per  cent. 
I'uiu.  prcfj.  Objects ;  (1)  To  acquire  certain  p.itents  and  rlRhts  (a)  from 
.\ccuratnct  Magnetos,  Ltd..  and  H.  D.  Grant,  and  iff)  from  H.  D.  Grant, 
(2)  to  acquire  from  K.  L.impluu^h  thi-  business  of  an  aviation,  motor,  and 
jient'rnl  en(*incer  carried  on  at  ffl^^hfield  Works,  Keltham,  Middlesex,  as 
I.ainplou^h  &•  C'o.,  and  certain  freehold  lands,  plant,  buildings,  i-c,  (3)  to 
enter  into  an  agreenn-nt  appointing  G.  I*".  CooKc  electrical  engineer.  The 
subscribers  (each  with  one  pref.  share)  :ire  :  J.  J.  Sneddon,  Kinsbury  Pave- 
ment Mouse,  K.C,  rliarlered  secretary:  S.  Fortescue.  h'insbury  Pavement 
House,  ICC.  coinp.iny  director;  H.  Hedlcy.  7,  Great  Flms  Road,  Bromie). 
Kent,  clirk ;  .\.  T.  Pendry.  14.  Ileathiand  Road,  .Stoke  Newington,  N.,  com- 
pany director;  \'.  W.  Comer,  .">,  ('.iwley  Road.  E.  9,  account.Tnt  ;  J.  ti.  Cater, 
4.5.  .Arajjln  Road,  Hroikley.  S.i;.,  clerk;  F.  W.  Ramsey,  32,  Westbury  Road, 
Karking,  lissex,  clerk.  Minimum  cash  subscription,  £7.  Registered  office : 
Finsbury  Pavement  House,  H.C, 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Lancashire   Electrical   Engineering  Co.,    Ltd. — Dt-Unturo 

d.-iieil  Au},ju--;i  22nd.  1917,  to  si-cure  £200,  charj^ed  on  {rerhold  works  at 
Ashton-under-Lyne,  and  the  .company's  gi-'neral  assets.  Holder  :  A.  Seymour, 
•A-ihton-under-Lvn*'. 

Clevedon,    Portishead    &    District    Electric    Supply    Co. — 

I'.itii.iil;irs  o(  £r..()Utl  (!<-l>,niur.s  .T..u.fi  Auiiiist  14lh.  ini7.  fd..-v)  pursuant 
111  SiHlion  93  (3)  of  tliu-  Ci)inp;inii*s  (Consolidation)  Act.  1908,  the  whole 
.iniounl  beinji  now  issued.  Piupcriy  rhnrgfd  :  Thi>  comp;in\ 's  undfrtakin)^ 
-md    pi  i»[trrty,    pi-isfiit    .-ind    fiilun-,    intUidin^    umMlli-d    r;ipit;il.       No    tru'-trr's. 

British  Westinghouse  Electric  &  Manufacturing  Co.,  Ltd. 

r.Mli.ul.Ms  of  i.'iMD.OIIU  >rLi.nii  morl^.i;;.  debrnluio^  iTPitt.-d  M.iv  7rh,  nnd 
Mvuird  by  trust  died  dated 'Aujjust  22nd.  1317,  filet)  pursuant  to  Spttion  33 
(3)  of  the  Companies  {Consolidation)  Act,  1008.  None  of  the  'Jfhptiturfs  ar** 
tssU"d  ;it  present.  Property  charyeil  ;  Certain  I;inds  and  buildings  at  Stret- 
(ord.  Lanes.,  and  the  company's  undertaking  and  property,  present  and 
future,    including    uncalled  capital.      Trustees  :    Trustees    Corporation,    Ltd. 

Wright    &    Wood,    Ltd.— Mort^^a^e    dated    Auj^ust    29th, 

I!)17.  tu  seiure  £520  IH^,,  charged  on  land  at  Halifax.  Holders  :  Halifax 
I'frm.incnt    Bemfit     Building    Society. 

Foster    Construction    Co.,    Ltd. — Charge  on    proceeds  of 

Government  contract  for  steel  work  (total  amount  £4,420),  dated  August  18th, 
1917,  lo  secure  all  moneys  due  or  to  become  due  from  company  to  London 
and    South-Western    Bank. 

Electric     Construction      Co.,      Ltd.      (39,292).— Capital, 

«400,000  in  300,0111)  or<l.  .ind  lOll.OOO  pref.  shares  of  £1  each.  Return  dated 
June  14th.  191".  224,200  ord.  and  62,780  pref.  shares  taken  up:  £40,690 
paid  on  4.200  ord.  and  36,490  pref.;  £246.290  considered  as  paid  on  220,000 
ord.   anil    26,290  pref.      Mortgages    and    charges  :   £165.000. 

Electric    &     General    Investment    Co.,    Ltd.     (31,506).-, 

t';ipit.Tl,  f201..")(IO  in  19.900  prel.  and  20.000  ord.  shares  of  £5  each,  and 
40.000  del.  shares  of  Is.  each.  Return  dated  Julv  17th,  1917.  .Ml  shares 
taken  up.  £5  per  share  called  up  on  the  pref.,  £1  per  share  on  the  ord., 
;.nd  Is.  per  share  on  the  del.;  £121..5O0  paid.  Mortgages  and  charges: 
£26,681. 

Evershed    &    Vignoles.    Ltd.    (43,206).— Capital,    ^30,000 

in  £10  shares.  Return  dated  Julv  6lh.  1917.  .Ml  shares  taken  up.  £30.000 
p. lid.      Mortgages    and   charges  :    £15.000. 

•     D.P.    Batterv    Co..    Ltd.    (44,084).— Capital,    .£10,000    in 

4.99t)  "  A,"  4.991;  "  li."  ;inii  eight  other  shares  of  £1  each.  Return  dated 
Julv  2liih.  1917.  10.1100  sha^l■^  taken  up:  £10.000  paid.  Mortgages  and 
ch.uges  :    £18,000. 

Electrical  Engineering  &   Equipment  Co.,  Ltd.  (115,089). 

— t'.ipital,  £10.000  in  £1  shares.  Return  d.ated  Julv  20th,  1917.  4.002  shares 
t:iken  up;   £4,002  paid.     Mortgages  and  charges:    Nil. 


CITY  NOTES. 


At    the  annual  meetinj:,    licld    in    .Tuly. 
County  of         Dr.  J.  A.  Hoskeh,  who  presided,  .said  that 
Dorset  Electric      there    had    been    during    the    year   a    set- 
Supply  hack    in    the    develoimient   of   the    nnder- 
Co..  Ltd.  takinf,'.     The    gross  profit  at    £937  showeil 
a   decrease  tif  i'334,  and  after  allo«int,'  fof 
interest   nn    loan    and   hire-purchase    agreement   there    was   a 
net  deficit   of  £72.     Cost  of  fuel  and  all  materials  had  enor- 
mously advanced,  and  the  use  of  lighting  current  was  restricted. 
It  was  impossible   to  obtain  materials  for  extensions,  so  that 
additional  customers  could  only  be   connected   to  the   mains 
already  "laid.     Thirty  new  consumers  had  been  added,  bring- 
ing the  lamps  connected  up  from  1.5,448  to  -20,426.     The  units 
sold   were  207.2.52,  against  193,4.58.     The  Swanage  and   Lyme 
Regis  companies  .showed  a  profit  on  working,  and  Blantlford 
a   small  loss.     When  times  became  normal  again  the  rate  of 
progress  would  become    con.siderably    accelerated.     The  esti- 
mated   receipts  for    the    first    six   months  of  this   year    were 
f  1,871,    against   £\fi6i    in    the    corresponding   period   of    last 
vear.     Lieut.-Col.  W.  H.  Baxt<M-,  a  director,  had   been  killed 
on   active  service,  and  three  other  directors  were  engaged  on 
military    duties,   and   upwards   of   a   third  of   the    staff  were 
with  the  Colours. 
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Globe  Telejjraph  &  Trust  Co.,  Ltd. — Imorim  dividend  of 
2s.  iMT  share  cm  (iriliiiiiry  .shaivs,  t'lvo  of  t!ix,  for  the  past 
niiarter. 

Direct   Spanish    Telej^raph  Co..    Ltd.— In  ;iddilion  to  the 
dividend  at  the  rate  of  ]()  per  cent,   pcv  annum  on   the  pre- 
ference shares,  an  interim  dividend  at  the  rate  of  4  per  cent, 
■per  annum,    free    of   incojne-tax,   on    the   ordinary    shares   is 
annoimced,  lioth  for  the  half-#ar  ended  .luce  30th. 

British  Insulated  &  Helsby  Cables,  Ltd. — Interim  divi- 
<lend  of  75  per  cent.  (7s.  (id.  per  share),  less  income-tax,  on 
ordinary  shares,  -us  compared  with  5  per  cent,  for  the  corres- 
pondiufj  period  of  la.st  year. 

Manila  Electric  Railroad  &  Lighting  Corporation. — Divi- 
dend of  15  per  cent,  for  the  quarter  endiny  September  30th 
on  the  common  capital  stock.  . 

liritish  Aluminium  Co..  Ltd. — I)i\iilinds  .it  the  r:ite  of 
S  per  cent,  per  annum  on  the  ordinary  and  (>  pe.r  cent,  on 
the  preference  sliarcs,  both  less  income-tax,  for  the  half-year 
ended  .Tune. 

Lastern  Telegraph  Co.,  Ltd. — Diviiiend  at  the  rate  of  3^ 
per  cent,  per  annum,  less  tax.  on  the  preference  shares  for 
tile  quarter  ended  Septendjer  30th;  second  quarterly  divi- 
dend of  li  per  cent,  on  the  ordinary,  free  o£  tax. 

Eastern  Extension,  Australasia  &  China  Telegraph  Co., 
Ltd, — Second   quarterly  divideml  3s.  per  sliare,  free  of  tax, 


STOCKS  AND    SHARES. 


Tdesd.\v'  Evening. 

Stock  Exch.\nge  markets  have  recovered  their  balance, 
thanks  to  the  better  news  from  Ru.ssia.  Moreover,  the 
Swedish  incident  has  ceased  to  be  any  pronounced  factor  for 
the  time  being.  All  stocks  and  shares  connected  with  Russia 
have  improved  sen.sibly,  and  this  has  had  a  decided  effect 
upon  the  investment  departments  more   particularly. 

Money  continues  to  pour  into  the  Stock  Exchange  from  the 
I)rovinces.  Possibly  there  is  less  speculation  for  the  time 
l)einR  among.st  indu.strial  shades;  but  thle  rubber  market 
furni.shes  conclusive  evidence  of  the  way  in'  which  buyers 
in  the  North  and  the  West  of  England  are  ready  to  look  at 
anythinK  which  promises  a  rea.sonahle  hope  of  a  rise  in  price. 

The  Home  Railway  market  continues  to  be  one  of  the 
few  glum  parts  of  the  Hou.se.  There  is  ,a  slightly  better  tone 
'  about  the  stocks,  and  the  latest  settlement  of  the  Labour 
dispute  in  Scotland  was  declared  to  have  ,a  steadying  effect 
upon  prices.  All  the  .same,  people  deidine  to  look  at  stocks 
in  this  section;  and  the  ITndergrounds  have  once  more  re- 
lapsed into  their  customary  eotulition  of  quietude.  Under- 
ground  incomes  remain   at  ^>"2i  ex  dividend. 

About  half-a-dozen  of  the  leading  shares  in  the  home  elec- 
tricity list  are  quoted  ex  dividend,  amongst  them  being  the 
ordinary  and  preference  of  the  City  of  Ijondon  and  tlic 
Comity  of  London  companies.  There  is  not  much  change  in 
the  quotations,  allowing  for  these  markings,  but  Bromptons 
at  f>\  are  5s.  up,  and  We.stmin.stiTs  hav<>  again  advanced,  this 
time  to  fi|.  Then'  is  a.  noticeable  demand  for  all  the  shares 
in  the  group;  and  the  reversion  once  more  to  Green widV 
time  has  quickened,  as  w^e  were  pointing  out  last  week,  the 
interest  taken  in   illmriidation   companies. 

The  manufacturing  niarket  is  decidedly  good.  Callenders 
liave  risen  to  14i,  General  Electric  ordinary  to  17.  and  India 
Rubber  shares  to  VAi.  So  far  as  the  la,st-named  are  con- 
cerned, there  are  buyers  about  at  the  price,  hut  holders  are 
retiiining  their  shares,  and  seem  perfectly  content  to  keep 
them,  notwith.s-tanding  the  su.stained  rise  which  has  occurred 
during  the  pa.st  two  or  three  months.  Business  continues 
active  in  the  various  Edi.son  Swan  shares,  though  there  has 
been  something  of  a  reaction  from  the  be.st,  due  to  profit- 
takfng.  Moreover,  in  the  .ib.sence  of  more  detailed  infornui- 
tion.  the  tendency  is  to  go  a  little  slowly.  The  7  per  cent, 
preference  shares  are  changing  hands  on  the  basis  of  1  1/16, 
and  those  10s.  paid  at  lis.  3d. 

The  Mexican  group  is  again  dull,  Mexico  Trams  and 
^texican  Light  &  Power  issues  are  both  rather  lower,  with 
■the  exception  of  the  0  per  cent.  b(jnds  of  the  former  companv, 
which  have  ris«»n  to  40.  Brazil  Tractions  went  back  to  K. 
most  i.ssues  connected  with  the  Republic  having  eased  off 
because  of  the  contimied  dulne.ss  in  the  rate  of  exchange. 
The  41.  per  cent,  debenture  stock  of  the  Briti.sh  Colmnbiii. 
Electric  Railway  is  quoted  ex  dividend,  and  at  the  present 
price  of  52  the  yield  once  more  liHiks  tempting. 

Globe  Telegraph  Sc  Trust  shares  of  bolh  cla,s,s<>s  are  better, 
the  ordinary  ri,sing  to  13 '■and  the  preferenc^e  to  10}.  these 
.showrng  ri.se.s  of  .5s.  and  2.s.  fid.  respectivelv.  The  attraction 
in  the  ordinary  shares  i.s.  of  course,  the  fact  that  the  divi- 
dends are  still  paid  free  of  tax.    The  Eastern  group  is  stead.v. 


and  Anglo-.\mcrican  preferred  at  98J  shows  a  rise  of  the 
fraction.  Marconis  at  their  nominal  'price  of  31  are  not  quite 
so  good  as  they  look,  there  being  sellers  about  in  the  market 
at  this  ligure.  Oriental  Telephones  eased  off  to  SJ,  and 
TTnited  River  Plates  to  6J,  which  is  not  very  surprising  con- 
sidering the  way  in  which  the  prices  of  both  have  been  rising 
of  late.  West  India  and  Panama  also  are  a  little  easier  at 
2Ss.  i)d,     • 

The  r)irect  Spanish  Telegraph  Co:  has  declared  its  usual 
interim  dividend  at  the  rate  of  4  per  cent.,  free  of  income- 
tax,  on  the  ordinary  shares,  and  the  price  keeps  very  firm  at 
iji ;  while  the  10  l>er  cent,  cumulative  preference  changed 
hands  aliout  a  month  ago  at  7i.  Bu.siness  has  been  done  this 
week  in  Direct  Ignited  States  Cable  shares  at  6s:  and  the 
demand  for  these  stocks  has  reached  the  prior-charge  issues, 
Ea.stern  3i  per  cent,  preference  being  done  lately  at  61,  and 
the  4  per  cent,  mortgage  debenture  stock  at  72.  These 
prices,  it  may  be  added,  compare  with  77}  and  96}  respec- 
tively at  the  outbreak  of  war,  when,  it  may  be  suiierfluous 
to  riH^all,  the  value  of  m<mey  was  very  different  from  what  it 
is  to-day.  Western  4  per  cent,  debenture  .stock  stands  at  73, 
and  Eastern  Extension  4  per  cent,  debenture  stock  at  the 
sami"  jirice. 

The  activity  in  the  rubber  market  has  already  been  men- 
tioned, and  prices-  are  forced  up  by  the  iiersistence  of  the 
buying  from  the  provinces.  The  annanu-nt  group,  too,  is 
good,  with  Armstrongs  up  to  all  but  40s.  There  is  more 
doing  in  the  tin  .section,  and  the  '''"  ri,<ie  which  has  taken 
place  in  the  price  of  .silver  is  having  its  due  effect  upon  the 
shares  in  companies  connected  with  the  metal. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

HOMB   ELKCXaiOlTT  CoMPANlKS, 

Dividend  Price 

<■     «    '■>  Sept.  18,   Rise  or  (all 

1916,  1916,  1917,        this  week, 

Brompton  Ordinary       ....      10  9  Bjr  -1-1 

Charing  Cross  Ordinary           ..66  82  — 

do.       do.        do.     4i  Prel,.       41  4i  81  — 

Chelsea        4  3  a?x,1  — 

Ci1;y  of  London 8  8  12Jxd  — 

do.       do.   6  per  cent.  PreJ,       6  6  lOixd  — 

County  of  London           . .         . .        7  1  Uixd  — 

do.         6  per  cent.  Prel.       8  6  lOxd  — 

Kensington  Ordinary     ....        7  6  6i  — 

London  Electric 8  8  1  — 

do.        do.  6  per  cent.  Prel,       6  4  82  — 

Metropolitan         . .        ..(«..&  8  8  — 

do.            4ii  per  cent.  Pref.       41  4J  Bi  — 

at.  James'  and  Pall  MaU          ..88  7  — 

8outh  London       6  5  flf  — 

South  Metropolitan  PreJ.         . .        7  7  21/6  — 

Westminster  Ordinary  ....        7  7  6§  -t-  | 

TBLEaBAFHS  AND  TrLEPHONEB. 

Anglo-Am.  Tel.  Pref 6  6  981  +  J 

do.            Det 83/6  11  38            .     — 

Chile  Telephone 8  8  TA  — 

Cuba  Sub.  Ord B  6  8^  — 

Eastern  Extension          ..        ..        B  8  14|  — 

Eastern  Tel.  Ord 8  8  1481  — 

Globe  Tel.  and  T.  Ord 7  7  13  +i 

do.               Prel.           ..6  6  101  +  i 

Great  Northern  Tel !M  21  87  +1 

Indo-European 18  13  541  — 

Marconi       10  16  Sj  — 

Oriental  Telephone  Ord.         ..      10  10  8i  —J 

United  R.  Plate  Tel 8  8  61  —-fa 

West  India  and  Pan 6d.  6d.  lA  —  ?„ 

Western  Telegraph        ....       8  8  14|  — 

BoHi  tUn-B, 

Central  London,  Ord,  Assented        4  4  681  — 

Metropolitan         1  1  281  — 

do.         District      ..         ..      Nil  Nil  16,i  — 

Underground  Electric  Ordinary     Nil  Nil  IJ  — 

do.               do.     "A"     ..      Nil  Nil  6/  — 

do,              do,     Income         6  4  S2\  — 

FoBBioN  Trams,  Ao, 
Dividend 

1916.  1916. 

Adelaide  Sup.  6  per  cent.  Prel.        6  6  42  — 

Anglo-Arg.  Trams,  First  Pref.           61  61  8,',,  — 

do,                2nd  Prel,  ..        61  —  2^  — 

do.               6  Deb,      ..6  6  671  — 

Brazil  Tractions 4  4  4fi  —1 

Bombay  Electric  Prel 6  6  98  — 

British  Columbia  Eleo.  Rly.  Pfce.    6  6  421  — 

do,             do,           Preferred  Nil  Nil  81  — 

do,             do.           Deferred  Nil  Nil  2'J  — 

do.           .  do.           Deb.           4^        41  62xd  — 

Mexico  Trams  6  per  cent.  Bonds     Nil  Nil  461  —I 

do.            6  per  cent.  Bonds     Nil  Nil  40  -1-11 

Mexican  Light  Common          ..        Nil  Nil  i21  — 

do,             Pref Nil  Nil  81  — 

do,            Isl  Bonds       ..      'Nil    Nil  461  -2 

MAMCFAOTURlNa  COHPARIBS, 

Babcock  ft  Wilcox         ....       16  16  3i  — 

British  Aluminium  Ord.          ..         7  10  lj>)  — 

British  Insulated  Ord 171  20  14  — 

British  Westingbonse  Prel.     ..         71  71  3J  — 

Callenders 20  X  141  +  i 

do.        B  Prel 6  6  41  — 

Castner.Eellner 22  92  &,'„  — 

Edison  Swan,  lully  paid          ..        —  —  1^  — 

do.       do.  4  percent.  Deb,        4  4  121  — 

Electric  Construction   ....        71  71  (ji  — 

Gen.  Eleo.  Prel 6  6  lOJ  — 

do.         Ord 10  10  17  -f  1 

Henley ^.       26  26  16  — 

do.      41  Prel 41  41  4  — 

India-Rnbber       10  10  i:<3  — 

Telegraph  Con 20  20  881  — 

*  Dividend!  paid  tree  ol  Inoometax. 


Yield 

P.O. 

£6  18  6 

6    9  0 

6  18  4 

B    9  1 

6    4  3 

6  18  5 

6    5  10 

6    0  0 

6  14  8 
Nil 

6  6  8 
5    0  0 

7  4  0 

5  14  6 
7    6  6 

6  10  3 
6    6  8 


6  1  10 
6  10  5 
6  11 
B  14 

•6    8 

•6    7 

•6  7 
B  14 
6  9  9 
5  19  8 
4  16  10 
3    4    0 

•6  16    4 
3    9    5 

•6  10     4 


6  16     9 

4     6     1 

Nil 

Nil 

Nil 

*4  17    0 


8  19    8 

7  8    8 

8  4    8 
11  15    4 

NU 
Nil 
8  8  6 
Nil 
Nil 
NU 
NU 


4  16  10 

6  16 

7  2  ; 
6 

6  18 
6  1 
6    8 

Nil 


10 
1 

0 

a 
0 


6  10 
8    0 

5  17 

6  17 

7  16 
5  12 

•7    6 
•6    t 
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ELECTRODES      FOR     ELECTRIC      FURNACES; 

THEIR     MANUFACTURE,     PROPERTIES, 

AND     UTILISATION. 


{Continued  from  page  211!.) 

Lite  of  h'leetrodes  :  Conitiimjitioii  and  Protection. — The  rate  of 
consumption  of  electrodes  is  very  variable,  deix^ndinK  as  it  does  on 
the  quality  of  carbons,  type  of  furnace,  method  of  protcctinj;  elec- 
trodes, and  on  the  manufacturinjr  process  coiicernetl.  Consumption 
is  due  principally  to  : — (.1)  Dissociation  by  the  current  ;  the  work- 
vag  voltatre  may  be  either  too  hifrh  or  too  low  ;  (2)  chemical  com- 
bination of  the  electrotie  with  oxyjren  from  oxides  in  the  charge 
treated,  oxidising  slags  are  particularly  injurious  :  (3)  solution  of 
carbon  in  the  metal,  to  form  carbides,  silico-carbides,  i:c.  ;  (4) 
direct  oxidation  by  atmospheric  oxygen  ;  this  action  may  be  very 
rapid,  owing  to  the  high  working  temperature.     Fig.  7  shows  two 


Fig.  7. — Unprotected  and  Protected  Electrodes. 

electrodes,  one  unprotected  and  one  protecteii  by  an  incombustible 
insulating  sleeve  R.  That  part  M  of  the  electrode  which  is  plunged 
into  the  charge  is  protected  against  oxidation  by  the  oxides  of 
carbon  liberated  in  the  furnace.  The  exposed  portion  P.  on  the 
other  hand,  is  intensely  hot  and  subject  to  rapid  oxidation  by  the 
air.  A  "neck"  is  formed  in  the  electrode,  and  the  increased  elec- 
trical resistance  at  this  section  causes  intense  local  heating  and 
still  more  rapid  reduction  of  section,  until  finally  M  breaks  away — 
wasting  material  and  possibly  spoiling  the  charge^ 

One  must  not  burn  electrodes  too  close  to  the  terminal  clamps  for 
fear  of  injuring  the  latter  ;  but  the  loss  in  rejected  stumps  is  a 
serious  item.  New  electrodes  may  cost  £16  per  ton.  and  stumps 
may  be  worth  32s.  per  ton  as  raw  material  for  fresh  electrodes.  The 
scrap  value  is  thus  only  10  per  cent,  of  the  value  new.  and  a  5-ft. 
electrode  may  have  to  be  rejected  when  the  stump  is  2i  ft.  long — 
i.e.,  there  is  a  waste  of  nearly  50  per  cent.  It  is  now,  usual  to 
reduce  the  actual  loss  by  utilising  stumps  in  one  way  or  another. 
The  stumps  themselves  may  be  tapped  and  threaded  so  as  to  be 
screwed  together,   this  process   being  particularly  applicable    to 


Fig.  8. 


Fig.  ti. 


cylindrical  graphite  electrodes.  Alternatively  a  copper  screw  may 
be  used  (.fig.  8),  or  a  number  of  pieces  may  be  held  together,  as  in 
fig.  9.  by  metal  rods  m  ;  the  junction  between  the  pieces  is  then 
one  of  simple  contact.  In  any  case,  however,  trimming  the 
irregular  ends  of  stumps  involves  more  or  less  waste. 

The  most  eilective  protection  for  electrodes  consists  of  a  sheath 
of  incombustible  material.  Mixtures  which  have  been  proposed 
for  this  purpose  are  : — Retort  coke  and  sodium  silicate  ;  lime  and 
limestone  with_  carbon  ;  and  potassium  or  sodiuin  silicate  with 
chalk.  These  mixtures  applied  cold  form  a  covering  which  is  a 
good  resistant  to  heat.  Other  protective  coatings  used  are  asbestos 
wool  with  silicates ;  milk  of  white  clay  ;  and  silundum.  The 
last  is  an  amorphous  compound  resembling  carborundum  ; 
it  is  refractory,  incombustible,  and  (being  a  compound  of  carbon 
and  silicon)  it  is  useful  for  protecting  electrodes  in  ferro-silicon 
furnaces.  An  iron  netting  may  be  used  to  support  a  paste  of 
sodium  silicate  and  clay  or  of  kaolin  and  asbestos.  Sometimes 
granular  material  unaffected  by  oxidising  gases  is  embedded  in  the 
surface  of  the  electrode  :  quartz,  alumina,  or  carborundum  may  be 
used  according  to  the  nature  of  the  products  made  in  the  furnace. 
Rigid  envelopes  of  asbestos  board  or  sheet-iron  have  also  their 
uses,  though  care  is  required  to  prevent  air  circulating  between 
electrode  and  sheath,  which  then  forms  a  draught  chimney  and 
intensifies  the  damage. 

In  this  connection,  II.  Ch.  Louis  recommends  that  the  electrode 
be  protected  by  an  agglomerate  of  magnesia  or  dolomite,  3  to  5  cm. 
in  thickness,  inside  a  jacket  of  1-mm.  sheet  iron.  The  agglomerate 
is  heated  for  miring,  and  contains  (i  to  7  per  cent,  of  pitch  and  a  to 
8  per  cent,  of  tar.  Adherence  on  the  electrode  is  increased  by 
chipping  its  surface  and  painting  it  with  tar.  The  sheath  being 
held  in  place  by  an  external  mould,  the  agglomerate  is  packed 
tightly  between  it  and  the  electrode.  The  mould  is  then  with- 
drawn and  a  joint  is  made  at  the  top,  between  sheath  and  electrode, 
by  a  paste  of  sUicate  or  refractory  earth.  It  is  not  essential  to 
re-bake  an  electrode  thus  protected. 

The  Gin  process  is  to  embed  the  electrodes  in  a  carbon  agglo- 
merate.     With  this  end  in  view,  the  electrodes   are   formed   of 


several  cores  (say,  eight  or  ten),  and  the  agglomerate  is  a  mixture" 
of  coke  or  ground  eloctro<le  stumps  with  jiitch  or  tar.  The  agglo- 
merate forms  Bimjily  a  mechanical  iMind  between  the  electrodes  ;  it' 
is  not  traversed  by  any  considerable  fraction  of  the  current,  and  is, 
therefore,  at  a  much  lower  temperature  than  the  cores,  and  is  less 
exposed  to  oxidation.  Its  protective  action  endures  beyond  the 
point  in  the  furnivce  at  which  iron  sheathing  would  be  meltetl 
away. 

Imjwrtant  though  it  is  to  reduce  wasteful  ct)n6umption  of  elec- 
trodes, it  is  evident  that  a  protective  coating  of  any  sort  carries  its 
impurities  into  the  manufactured  product,  and  for  this  reason  it 
is  sometimes  letter  to  do  without  the  coating  and  simply  modify 
the  shape  of  the  electrodes.  In  several  aluminium  works,  for  in- 
stance, very  short  electrodes  are  used  in  the  shape  of  truncated 
pyramids  with  the  larger  end  above.  The  use  of  short  electrodes 
is"  undoubtedly  the  best  iiolicy  when  protection  against  oxidation 
cannot  be  obtained  effectively  and  acceptably. 

The  rate  of  electrode  consumption  referre<l  to  unit  weight  of 
product  manufactured  varies  widely  with  the  product  concerned, 
and  with  the  tyjje  of  furnace  employed.  For  instance,  in  the 
manufacture  of  2.')  jK'r  cent,  ferro-silicon,  the  electrode  consump- 
tion is  about  3  mm.  per  hour,  increasing  to  4  mm.  per  hour  when 
a  .58  per  cent,  silicon  alloy  is  ma<le.  Manganese-silicon  alloys 
involve  a  mean  consumption  of  3  mm.  and  calcium  carbide  of 
2  mm.  per  hour.  All  these  figures  refer  to  covered  furnaces 
charged  continuously,  in  which  consumption  is  always  a  minimum. 

In  aluminium  manufacture  the  electrode  acts  not  only  as  current 
conductor,  but  also  as  comburent,  and  its  consumption  is  generally 
proportional  to  the  quantity  of  metal  produced— say,  700  gm. 
per  kg.  (1,560  lb.  per  ton)  of  metal  produced. 

In  steel  furnaces  of  direct-production  type,  with  electrodes  about 
2  metres  long,  consumption  varies  with  the  process.  ,  The  follow- 
ing table  shows  the  net  weight  of  electrodes  burned  effectively'  ia 

various  works  : — 

Electrode  coDSumption 

Furnace.                               per  ton  of  steel.  Remarks. 
Kg.              Lb. 

Stassano.  Turin           ...     7  to  10     loj  to  22  charged  cold 

Girod,  tJgine ir4            25  — 

Chapelet.  Allevard     ...       Wi           248  — 

Heroult.  Le  Praz         ...       17-5            38'5  — 

Lindenburg,  Remscheid        2-68            5-9  fluid  charge. 

Allowing  for  stumps  capable  of  utilisation  and  starting  directly 
from  ore,  the  average  net  consumption  of  electrodes  is  now  4  to 
5  kg.  (S|  to  11  lb.)  per  ton  of  steel.  In  some  cases,  electrodes  have 
lasted  for  1.200  working  hours,  corresponding  to  more  than  six 
weeks  of  continuous  operation. 

Electrode  Curriera  and  Terniinal.i:  Cooling  Arrangements.— 'The- 
manner  in  which  electrodes  are  supported,  whilst  being  left  free 
for  up  and  down  adjustment  at  will,  and  the  manner  in  which  con- 
nection is  made  to  the  electric  supply  mains,  play  an  imjiortant- 
part  in  the  maintenance  and  durability  of  electrodes.     Bad  fitting 


-^f.. 


I     <^a 


Fig.  11. 


Fig.  12. 


may  cause  the  electrode  to  become  red  hot  at  places,  and  this  in 
turn  leads  to  breakage  or  excessive  combustion  ;  the  damage  is- 
cumulative,  because  the  resistance  of  carbon  decreases  with  in- 
creasing temperature,  hence  current  passes  by  preference  through 
the  overheated  parts,  aggravating  their  state  and  exposmg  them  to 
yet  more  rapid  depreciation.  ^ 

Defective  connections  involve  serious  expense.  In  one  '"""'ks 
the  maintenance  cost  for  electrode  connections  alone  used  to 
amount  to  6s.  6d.  per  ton  of  metal  produced  ;  subsequently  this 
ficrure  was  reduced  to  Is.  7d.  per  ton  by  various  improvements.  A 
saving  of  £950  per  annum  was  thus  effected  in  this  single  expense,, 
on  an  annual  production  of  4,000  tons. 

There  are  several  methods  available  for  the  attachment  of  carriers 
to  electrodes,  but  the  two  if^es  at  presentin  use  are  clamp  connections 
and  central  connections.  Examples  of  these  types  are  illustrated 
in  figs.  10-14  and  figs.  15-18  respectively.  .  »      , 

Oami<  Connection;!.— Tiie  head  clamp  shown  in  fig.  10  consists  ot 
a  hollow  annular  piece  P,  the  cavity  K  in  which  serves  for  the 
circulation  of  cooling  water  under  pressure.  The  copper  pieces  G 
serve  at  once  for  the  suspension  of  the  electrode,  and  for  its  con- 
nection to  the  supply  cables  ;  they  are  held  against  the  electrode 
by  bronze  or  cast-iron  wedges  H,  the  latter  being  drawn  tight  by 
bolts  /.  The  ring  F  is  held  in  place  by  set  screws  c.  and  flexible 
metal  tubing  is  used  to  carry  water  to  and  from  the  jacket. 

The  dovetaU  clamp  illustrated  in  fig.  1 1  is  used  in  certain  carbide 
furnaces,  the  head  e  of  the  electrode  being  dovetaaed  to  fit  the 
cast-iron  clamps  h,  which  are  held  by  cotter  bolts  a.  An  iron 
framework  engages  with  the  side  pieces  h,  and  is  provided  with  aa 

•  That  is  to  say,  allowing  for  stumps  capable  of  being  utilised 
either  by  fixing  them  to  new  electrodes,  or  by  using  them  in  alloy 
furnaces  for  producing  ferro-silicon,  &c. 
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•electrically-insulated  suspending-  hook  c.  Copper  plates  e  and/  are 
■clamped  at  /i  to  the  supply  cable  ;;,  and  the  weijrht  of  the  electrode 
ensures  firm  contact. 

Figr.  12  shows  an  electrode  cut  back  to  accommodate  a  copper 
cap  (■ ;  srood  contact  is  secured  by  fillin"-  with  liquid  aluminium  </, 
•or  with  some  other  metal  of  comparatively  hig:h  meltinfj  point. 
The  cap  <•  is  clamped  by  an  iron  shrink-rinjj  c,  which  just  slides 
into  place  at  red  heat,  and  is  applied  whilst  the  joint  metal  d  is 
still  liquid.  The  contraction  which  occurs  as  the  joint  cools, 
ensures  excellent  contact  between  the  cap,  the  joint-metal  and 
the  electrode.  Supply  leads  /  are  held  in  machined  grrooves  on 
the  head/"  of  the  cap  by  a  cover  plate  /i  and  studs  g.  This  arrange- 
ment gives  veiy  good  re.sults  in  service. 

Coolintj  may  be  secured  in  all  these  cases  by  a  water  basin  near 
ihe  connection  or  by  a  trough  of  water  m  (fig.  13)  surrounding  the 


Fig.  13. 


Fig.  14. 


•electrode  E,  and  provided,  if  necessary,  with  radiating  ribs  or 
wings  a. 

The  lateral  connection  shown  in  elevation  and  section  in  fig.  14 
was  devised  by  Louis  for  use  in  certain  steel -smelting  furnaces. 
The  electrode  is  clamped  between  two  hollow  jaws  of  V-shape  by  a 
pincer  mechanism.  The  clamps  are  carried  from  a  horizontal  beam 
h  by  two  rods  c,  screwed  for  part  of  their  length  and  connected  to 
the  jaws  by  jointed  rods  e  (I.  The  jaws  are  opened  or  closed 
by  turning  c  in  the  appropriate  direction.  When  closed,  the 
toggle  mechanism  exerts  a  very  powerful  grip  on  the  electrode. 
It  is  convenient  and  economical  to  feed  the  electrode  through  the 
clamps  (which  are  slackened  temporarily  for  the  purpose),  as  it  is 
consumed.  A  connector  of  this  type  can  be  used  efficiently  for 
electrodes  of  slightly  different  sizes.  The  supply  cables  or  strips 
are  attached  to  the  pieces  /.  and  a  padding  of  copper  gauze  between 
jaws  and  electrode  ensures  intimate  contact  even  though  the 
comers  of  the  carbon  are  not  quite  square.  Water  is  circulated 
under  pressure  through  the  jaws  for  cooling  purposes. 

Central  Attachment. — Several  means  for  effecting  central  con- 
nections to  the  ends  of  electrodes  are  illustrated  in  figs.  15 — 18. 
In    fig.    15   the   rod  A  has  a  screwed  portion  m,   which  engages 
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•directly  in  the  electrode.  .Several  electrodeo  (generally  four)  may 
\ye  grouped  oij  a  single  supply  cable  and  supported  and  adjusted  by 
a  rack,  with  hand  or  motor-driven  gear. 

Central  axial  connection  is  particularly  convenient  in  certain 
classes  of  manufacture  and  in  aluminium  works  ;  for  instance,  the 
electrodes  are  often  carried  by  a  simple  piece  of  iron — n.  fig.  16 — 
split  and  bent  to  hook  shape  and  embe<lded  in  the  electrode,  before 
or  after  baking. 

The  bronze  connector  shown  in  fig.  17  is  made  hollow  for  water 
cooling.  Fresh  water  is  supplied  at  il  in  the  basin  «,  and  runs  into 
the  hollow  stem  /.  Overflow  runs  into  the  annular  reservoir  A, 
whence  it  evaporates  ;  no  water  reaches  the  joint  between  con- 
nector and  electrode.  The  recess  in  the  latter  for  the  reception  of 
the  connector  is  larger  at  the  bottom  than  at  the  top.  and  is  made 
frith  such  clearance  that  molten  bronze  /'  can  be  jxturcd   in.  to 


effect  connection  between  b  and  A,  both  of  which  are  heated  before 
casting  the  joint.  The  bronze  used  for  the  joint  should  be  an  alloy 
with  fairly  low  melting  point  and  small  contraction.  An  ingenious 
means  is  used  to  remedj'  any  imperfection  in  contact  due  to  con- 
traction of  the  bronze  ;  this  consists  in  running  molten  tin  rouftd 
the  joint  at  /,  after  cooling.  Should  the  joint  become  hot  in  service, 
owing  to  imperfect  initial  contact,  the  tin  melts,  flows  into  the  in- 
terstices, and  effects  thoroughly  satisfactory  contact.  The  whole 
of  the  joint  metal  may  be  retrieved  when  changing  electrodes. 

In  small  furnaces  the  electrodes  may  be  supported  and  connected 
to  the  supply  cable  by  a  simple  brass  eye-bolt,  such  as  that  shown 
in  fig.  IS. 

Hand  or  Motor  Control. — The  simplest  method  of  adjusting  the 
position  of  electrodes  is  to  bring  the  suspending  chain  or  cable  to  a 
winch  which  may  be  operated  manually  or  by  a  hand-controlled 
motor.  This  control  necessitates  more  or  less  continuous  attention 
and  loss  of  time  both  in  control  and  in  furnace  operation.  For  this 
reason,  automatic  control  is  to  be  preferred.  A  Thury  type  D.c.  or 
A.c.  regulator  may  be  used  to  control  a  starting  and  reversing 
switch,  and  thus  start  in  one  direction  or  the  other,  a  servo-motor 
geared  to  the  electrode  mechanism  (fig.  IW). 

The  supply  cables  may  be  bolted  or  welded  to  the  electrode 
terminals,  but  flexible  conductors  must  be  used  in  either  case.  In 
order  to  eliminate  any  appreciable  restraint  on  the  movement  of 


Fig.  18. 
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Fig.  20. 


the  electrodes  and  to  reduce  the  risk  of  melting  the  flexible  con- 
nections. Keller  uses  strips  of  thin,  flexible  copper  attached  to  two 
symmetrical  supports  and  bent  to  zig-zag  form.  Rings  b,  h 
(fig.  20)  prevent  the  strips  from  sagging  into  the  flames  or  causing 
short,  circuits. 

Where  several  electrodes  are  used  simultaneously  in  a  single 
furnace,  it  must  be  possible  to  manipulate  the  electrodes  separately 
or  simultaneously.  A  variety  of  mechanisms  and  controls  is 
available  for  this  purpose. 

(To  be  concluded.') 


THE    MUNICIPAL    TRAMWAYS    ASSOCI.ATION 
(INCORPORATED).—  !. 


Annual  Conference. 

Yksterday  the  annual  conference  of  the  Association  was 
opened  at  Blackpool,  the  reading  of  the  Presidential  Address 
by  Mr.  Henry  Mozley  (general  manager,  Corporation  Tram- 
ways, Burnley)   being  the  first  item  on  the  agenda. 

After  referring  to  the  circumstances  which  had  compelled 
the  suspension  of  new  construction  for  the  time  being,  Mr. 
Mozley  said  that  ever  since  his  introduction  to  municipal 
life  he  had  felt  it  an  absurdity  to  repay  the  whole  capital, 
within  very  hmited  periods,  of  an  industry  like  that  of  the 
tramways,  which  was  ever  growing  in  value.  Why  should 
the  first  generation  of  inhabitants  make  a  present  to  the 
second  generation  of  property  bringing  in  thousands  a  year, 
when  this  could  only  be  done  by  burdening  themselves  with 
heavy  charges  annually,  instead  of  taking  a  legitimate  toll 
or  dividend  for  the  moneys  expended?  He  suggested  that  the 
iwlicy  of  niunicij)al  authorities  providing  sinking  funds  for 
everything  alik<",  whether  for  a  pure  business  undertaking  such 
as  a  tramway,  or  for  works  necessary  for  the  conveniences 
of  life,  such  as  streets,  .sewerage,  parks.  Ac,  was  wrong; 
although  it  might  be  law,  it  was  the  business  of  this  Associa- 
tion to  get  the  law  altered.  Certain  undertakings  had  felt 
the  inconvenience  of  the  sinking  fund  esiwciaily  during  the 
war,  but  there  did  not  appear  to  be  any  prospect  of  tem- 
porarily obtaining  powers  to  suspend  the  charge,  with  the 
consequence  that  the  rates  had  become  liable,  and  this 
naturally  led  to  the  consideration  of  faros  and  their  effect 
on  the  finan<ial  position.  Unlike  the  railway  companies,  muni- 
cipal authorities  after  .securing  certain  statutory  fares  began 
to  give  very  much  cheaper  fares,  both  for  workpeople  and 
ordinary  pas-sengers.  and  in  some  cases  this  policy  was  being 
continued  with  disastrous  consequences  to  the  financial 
stability  of  the  undertaking.  The  Association  should  exert 
its  influence  to  help  such  undertakings  to  remedy  such  errorB, 
and  secure  more  uniformity  in  charges.  It  was  the  common 
experience    of   all    to  have    flung  at  them   such   remarks   as 
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"  such  and  such  a  tramway  gives  three  miles  for  a  penny, 
why  can't  you?  "  Probably  it  would  be  useless  to  Ml  the 
person  tnat  the  cost  of  carrying  a  passenjjer  three  miles  was 
considerably  in  excess  of  one  i>enny,  and  that  the  loss  was 
made  up  from  the  shorter  journey  passenger.  It  would  be 
better,  before  taking  any  steps  to  secure  legislation,  for  the 
undertakings  concerned  to  put  into  operation  the  jxiwer  they 
already  posse.s.sed  of  increasing  fares,  and  by  open  discussion 
at  their  meetings  healthier  and  more  rea.sonable  views  might 
be  created. 

In  recent  years  the  tramway  industry  had  benefited  by 
standardisation  of  material  used  in  common,  but  local  stan- 
dardisation was  also  desirable;  for  convenient  and  economical 
working  all  cars  should  be  alike  in  design  and  dimension  on 
separate  undertakings,  and  in  the  case  of  those  having  connec- 
tions with  neighbouring  tramways  and  light  railways,  not 
»)nly  would  more  economical  working  be  secured, Jjut  inter- 
change of  rolling  stock  would  be  facilitated,  and  neighbour- 
ing tramways  might  thus  assi.st  each  other  in  ordinary  deve- 
lopment and  emergencies.  If  the  As.sociation  could  do  any- 
thing to  ascertain  the  best  type  and  most  economical  car  to 
use,  it  would  confer  a  great  benefit  on  the  industry  in  the 
way  of  cheaper  working  and  convenience  in  operation.  As 
time  went  on.  and  intercommunication  was  developed,  this 
question  w'ould  become  very  important. 

From  time  to  time  they  heard  of  ditficulties  and  inconveni- 
ences arising  owing  to  the  long  period  which  had  elap.sed 
eince  the  Tramway  Act  of  1870  became  law.  and  he  sug- 
gested that  it  .should  be  made  the  business  of  the  Association. 
in  combination  with  the  As.sociation  representing  company 
undertakings,  to  take  up  the  revision  of  the  conditions  brought 
about  by  that  Act,  and  secure  more  liberty  in  carrying  on  the 
tramway  business.  There  should  be  one  tramway  authority 
in  combined  areas  to  control  all  traffic  problems  and  develop- 
ments, with  representative  boards.  Every  one  must  be  con- 
scious of  the  incomplete  effect  of  a  number  of  small  under- 
takings operating  in  what  was  practically  the  same  district, 
whereas,  if  combined,  the  result  would  not  only  be  more 
economical  working,  but  a  greatly  increased  convenience  to 
Ihe  public.  In  these  days  of  manufacturing  syndicates  what 
an  advantage  it  would  be  if  combined  tramway  undertakings 
could  buy  their  material  in  bulk.  Why  .should  there  be  any 
restriction  as  regards  manufacturing  for  one's  own  require- 
ments— either  cars,  working  parts,  or  other  material  in  daily 
ose?    The  power  to  do  this  should  be  secured  by  law. 

In  common  with  the  rest  of  the  business  community,  it 
behoved  them  to  prepaje  for  the  great  changes  which  were 
bound,  to  come  after  the  war.  Amongst  other  subjects  the 
questions  suggested  by  the  Whitley  Report,  issued  by  the  Re- 
construction Committee,  should  receive  the  immediate  atten- 
tion of  the  Association.  Here,  at  least,  they  were  in  a  posi- 
tion to  carry  out  without  delay  one  of  the  principal  recom- 
mendations, viz.  :  "The  establishment  for  each  industry  of 
an  organisation  representative  of  employers  and  workpeople, 
to  have  as  its  object  the  regular  consideration  of  matters 
affecting  the  progress  and  well-being  of  the  trade  from  the 
ix>int  of  view  of  all  those  engaged  in  it." 

Their  organisation  being  national,  and  areas  being  pro- 
vided in  most  cases  with  local  associations,  they  had  only  one 
step  forward  to  take,  that  was  to  invite  representatives  of 
the  workpeople  to  share  their  conferences  and  responsibilities. 
There  must  be  some  better  way  of  arriving  at  agreements 
for  working  conditions,  wages,  &c.,  than  the  present  inequit- 
able and  slow  one.  Agreements  amongst  themselves  were 
better  than  the  impositions  of  an  outside  and  unsympathetic 
authority. 

Tramway  Finaace. 

Some  notes  on  this  subject  were  coiitributed  bv  Messrs.  J. 
-Barnard  (Bolton),  G.  W.  Holfoed  (Salford),  and  P. 
Priestly  (Oldham).  The  authors  dealt  with  the  main 
features  of  the  income  and  expenditure  sides  of  tramway 
undertakings. 

Income. 

Fares. — The  usual  rate  stipulated  in  the  Acts  of  Parlia- 
ment was  Id.  a  mile,  and  in  some  cases  this  rate  was  in 
operation.  How,  then,  could  the  revenue  be  increased?  By 
lowering  the  rates  more  riders  might  be  attracted,  but  this 
could,  only  be  done  by  reducing  the  penny  stage  to  a  half- 
penny one — a  course  to  which  the  authors  were  most  strongly 
.  opposed — or  by  lengthening  the  stages.  In  either  case  a  con- 
siderable increase  in  the  number  of  passengers  carried  had 
to  take  place  before  the  previous  revenue  was  obtainable, 
and  local  conditions  must  decide  whether  a  sufficient  increase 
would  take  plate  to  ensure  a  larger  revenue.  The  only  alter- 
native was  to  increase  the  rate  chargeable  per  mile,  which 
required  the  sanction  of  Parliament ;  this  question  was  receiv- 
ing the  attention  of  the  Executive  Councils  of  the  Association 
and  the  Tramways  and  Light  Railways  Association.  Many 
•undertakings  which  had  been  charging  less  than  the  statutory 
limit  had  increased  their  fares,  with  satisfactory  results. 

Workmen's  fares  were  subject  to  a  maximum  of  id.  per 
mile,  and  undertakings  which  charged  that  rat«  could  not 
increase  the  revenue  from  this  source  without  statutory 
authority.  Little  benefit  resulted  from  the  introduction  of 
return  fares  at  a  cheaper  rate,  as  in  mo.st  cases  the  passenger 
would  return  by  car,  even  if  he  had  to  pay  the  single  fare 


for  each  jnuiiiey.  Even  where  a  protit  was  shown  on  the 
whole,  it  might  be  found  that  the  isirly  morning  passengers 
were  being  carried  at  a  loss,  and  the  passengers  paying  the 
usual  fares  were  contributing  to  make  up  this  loss. 

In  some  instances  children's  fares  were  on  too  liberal  a 
scale.  Many  concessions  had  bei'ii  granU'd  to  various  sec- 
tions of  the  community,  and  the  authors  held  that  they  should 
be  withdrawn. 

I'urcrU. — .'\dditional  revenue  might  be  obtainable  from  this 
source  with  careful  management,  and  under  favourable  condi- 
tions, but  as  the  use  of  cars,  ice,  was  not  usually  charged 
up  against  the  parcels  service,  it  was  questionable  whether 
the  system  was  actually  profitable,  even  where  a  credit  bal- 
ance was  shown.  Moreover,  the  parcels  service  might  have 
a  detrimental  effect  upon  the  passenger  service. 

Adverti«i>iy. — In  the  authors'  experience  the  value  of  a 
tramcar  as  an  advertising  medium  was  on  the  down  grade, 
and   they  did  not  recommend  the  practice. 

htvcsttncntn. — The  tramway  fund  should  be  credited  with 
all  the  interest  accruing  from  its  investments,  which  in  some 
cases  was  credited  to  the  general  fund  account  of  the  Cor- 
poration. 

EXPENDITUHK. 

Power. — This  was  a  vei-y  important  item  as  regarded  both 
the  energy  consumed  per  car-mile  and  the  cost  per  unit.  The 
consumption  varied  widely,  owing  to  local  conditions,  and 
the  price  charged  to  the  tramway  department  was  in  many 
cases  unfair  as  compared  with  the  terms  offered  to  manufac- 
turers. The  authors  held  that  as  soon  as  the  price  of  coal 
began  to  cheapen  the  price  of  electrical  energy  should  be 
reduced  in  many  undertakings,  and  that  a  sliding  .scale  with 
regard  to  the  price  of  coal  should  be  provided  for.  Much 
energy  could  be  saved  by  careful  driving,  and  systematic  in- 
spection of  the  electrical  equipment  of  the  cars ;  directly 
things  became  more  normal  a  thorough  overhaul  of  all  elec- 
trical and  mechanical  working  parts  of  the  car  equipments 
.should  be  carried  out.  Car  meters,  with  careful  examination 
of 'the  records,  were  strongly  recommended. 

Traffic  Expenses. — Some  system  of  standardisation  of  wages, 
with  a  properly  constituted  authority  to  settle  differences  and 
disputes,  was  desirable.  Labour  and  materials  should  be 
carefully  economised,  but  not  by  the  adoption  of  inferior 
quahty. 

Insurances. — The  authors  were  of  opinion  that  it  would  be 
found  more  economical  and  satisfactory  for  each  undertaking 
to  carry  its  own  risks. 

Repairs  and  Maintenance. — Here  again  the  utmost  economy 
was  necessary,  but  provision  should  be  made  to  repair  the 
permanent  way  in  the  near  future. 

The  authors  concluded  with  a  declaration  that  municipal 
tramway  Undertakings  should  at  all  times  be  regarded  as 
commercial  enterprises,  and  that  provision  should  invariably 
be  made  for  depreciation  and  renewals  on  a  sound  financial 
basis  before  contributions  were  demanded  for  the  relief  of 
rat«s  or  any  other  purpose. 

Differentiation  in  Fares. 

In  his  paper  on  this  subject,  Mr.  W.  Murray  (tramways 
manager,  Waltham.stow  U.D.O.)  also  dealt  with  the  question 
of  w-orkrnen's  fares.  He  pointed  out  that  tramways— at  least, 
in  London — were  meeting  with  keen  competition  in  respect 
of  speed  and  fares,  coupled  with  enormously  increased  ex- 
penses. Differentiation  in  fares  in  favour  of  bona-fxde  work- 
men was  compulsory,  although  it  meant  running  at  a  loss, 
and  such  services  were  kept  down  to  the  minimum  by  the 
companies  which  first  took  up  tramway  work  as  a  business 
enterprise.  Municipahties,  however,  had  increased  them  and 
reduced  the  fares,  so  that  in  London  there  was  a  continuous 
stream  of  workmen's  cars  between  3.30  and  8  a.m.,  special 
cars  between  noon  and  2  p.m.,  and  again  between  5  and 
7  p.m.,  to  cope  with  this  traffic,  and  a  rate  of  10  miles  for 
2d.  (in  one  case  19  miles  for  2d.)  seemed  to  be  ab9ut  the 
average.  Temperate  comment  on  this  state  of  affairs  was 
difficult.'  Moreover,  many  tramway  systems  allowed  all 
passengers  boarding  cars  before  8  a.m.  to  purchase  return 
tickets  at  workmen's  rates,  which  involved  a  loss  to  the 
undertakings.  Other  concessions  had  been  granted,  to  school 
children,  blind  people,  &c..  and  he  submitted  that  the  whole 
svstem  of  differential  fares  and  free  travelling  was  utterly 
wrong,  the  only  true  basis  for  the  fixing  of  tramway  fares 
being  the  cost  of  providing  the  service  rendered,  all  who 
availed  themselves  of  that  service  being  required  to  pay  on 
a  uniform  scale.  There  was  no  justification  for  carrying  a 
highlv-paid  mechanic  for  less  than  a  clerk  or  shop  girl,  nor 
should  tramway  employes  be  allowed  to  travel  free.  Travelling 
facihties  cost  money,  hke  any  article  of  commerce,  and  to 
overcharge  some  .sections  of  the  community  in  order  to  make 
good  a  lo.?s  on  others  was  morally  indefensible. 

In  the  author's  opmion.  all  municipal  tramway  under- 
takings ought  to  raise  workmen's  fares  to  the  legal  limit 
cancel  all  free  passes,  and  withdraw  all  special  rates.  If 
this  could  not  be  done,  then  the  Council  concerned  should 
purchase  from  the  tramway  department  tickets  at  face  value, 
and  distribute  them  at  a  reduced  price,  or  entirely  free,  if 
thought  desirable.  This  course  would  free  the  tramway 
department  from  a  very  .serious  and  unfair  handicap,  would 
remove  the  injustice  to  ordinary  passengers,  and  would  bring 
home  to  the  public  and  the  council  the  cost  of  such  ccnces- 
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sions.  Further,  the  Executive  of  the  Association  should 
seriously  consider  what  steps  could  be  taken  to  secure  an 
alteration  in  the  law  regardinR  workmen's  fares.  If,  on  the 
other  hand,  tramways  must  yo  on  bearing  this  burden  of 
preferential  rates,  in  common  fairness  they  ought  to  be  pro- 
tected from  unnecessary  and  grossly  unfair  competition. 

Other  matters  that  were  to  be  dealt  with  yesterday  were 
the  "  Rule  of  Footpath."  introduced  for  discussion  by  Mr.  J. 
Dai.rymple  (general  manager,  Glasgow),  and  "  Development 
of  Tramways,"  introduced  by  Mr.  Arthur  Eu.is  (city  elec- 
trical engineer  and  tramways  manager,  Cardift).  To-day  an 
extraordinary  genera!  meeting  is  to  be  held  to  confirm  altera- 
tions to  the  Articles  of  .-Vs.sociation,  and  the  annual  general 
meeting  will  follow. 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


Rl'SSIA.^,\  Decree  of  the  Provisional  (.Jovernmeut  was 
promulgated  on  July  28th  prohibiting,  as  a  temporary 
naeasure,  the  importation  of  all  goods  except  under  licence 
issued  by  the  "  Foreign  Supplies  Department,"  or  by  the 
Minister  of  Commerce.  The  Decree  was  to  come  into  force 
from  the  day  that  the  Customs  authorities  received  telegraphic 
notice  to  that  effect,  but  it  will  not  apply  to  consignments  of 
goods  which  are  shown  by  the  bills  of  lading,  way  bills,  or 
port  permits,  to  have  been  dispatched  within  three  w'eeks 
from  the  datg  of  promulgation  of  the  Decree.  The  Minister 
of  Commerce  is  to  draw  up  a  list  of  goods  which  are  not  to 
be  subject  to  this  prohibition.  Consignments  which  arrive  in 
Russia,  for  which  the  necessary  licence  has  not  been  obtained, 
are  liable  to  confiscation. 

SWEDEN. — The  exportation  of  the  following,  among  other 
articles,  has  been  prohibited  as  from  the  dates  mentioned  :  — 

June  15th  :  .Accumulator  cells  or  batteries,  wholly  or 
partly   mounted ;  also  electrodes   soldered  together. 

July  23rd:  Mica,  unmanufactured  or  pulverised;  mica 
manufactures  not  specially  mentioned  in   the  Customs  Tariff. 

.\ugust  2nd  :  "Electrical  machines,  such  as  generators, 
motors,  converters,  transformers,  and  damping  rollers :  stators, 
rotors,  current  collectors,  magnet  coils,  brush  holders,  and 
armature  coils  exported  separately ;  also  parts  of  all  the  fore- 
going— provided  they  are  compo.sed  to  any  extent  of  non- 
precious  metal  other  than  iron,  or  are  tinned  to  any  extent; 
accumulators — unmounted  cells;  incandescent  lamps;  arc 
lamps,  even  if  with  the  globes  belonging  to  them ;  .so-called 
Nernst  lamps,  and  globes,  luminous  bodies  and  re.sistances 
for  the  same;  searchlights;  carbon  filaments,  even  if  metal- 
lised; metal  filaments  and  bases  for  electric  lamps;  carbon 
brushes  (weighing  less  than  3  kilogs.  each),  even  if  combined 
with  other  material;  safety  appliances  mounted  on  porcelain 
insulators  (not  plates) ;  starting,  regulating,  and  reduction 
resistances;  controls  and  other  electric  regulators;  also  fitted 
boards  for  electric  apparatus  and  in.struments ;  "switches,  cur- 
rent interrupters  and  reverses,  and  incandescent  lamp  sockets 
with  or  without  switches;  telephone  apparatus;  telegraph 
apparatus,  telephone  switches  and  telephone  switchboards, 
also  unsi>ecif]ed  parts  of  telegraph  and  telephone  apparatus 
and  of  telephone  switches  and  .switchboards;  "special  appa- 
ratus for  electrical  purposes,  not  specially  mentioned,  such 
as  apparatus  for  signalling  or  conveying  messages,  Rontgen 
ray  apparatus,  apparatus  for  wireless  telegraphy  and  tele- 
phony not  included  elsewhore.  ore  separators,  &c. ;  al.'io  jack 
panels  for  telephone  switchboards. 

MOROCCO.— The  Board  of  Trade  have  received  from  H.M. 
Minister  at  Tangier  a  copy  of  a  new  Tariff  of  valuations  of 
the  principal  article,'?  of  merchandi.st^  imported  into  Morocco. 
These  valuations  form  the  basis  on  which  Customs  duties 
are  to  be  assessed  during  the  second  half  of  the  current  year. 
[Goods  imported  by  sea  are,  with  certain  exceptions,  subject 
to  duty  at  the  rate  of  10  per  cent,  ad  ml.,  and  also  to  the 
special  tax  of  2i  per  cent,  ad  val.  imposed  by  the  Algeciras 
-Act.] 

The  new  valuation  Tariff  may  be  consulted  at  the  Depart- 
ment of  Commercial  Intelligence.  73.  Rasinghall  Street,  E.C.  2. 

TRANSIT  OF  GOODS  TO  SWITZERfAND  nVi  ITALY. 
— In  connection  with  the  regulations  referred  to  in  the  pre- 
ceding notic<^.  the  Boanl  of  Trade  are  informod  that  arrange- 
ments have  been  made  for  the  i.ssue  liv  H.M.  Custom.s  of  the 
"pink  certificate.s."  S. '!■')  .\  and  S.  4.i  B,  in  respect  of  con- 
signments of  gcxids  which  are  exported  under  licence  from 
the  I'nited  Kingdom   to  Switzerland  vii'i  Italy. 

J.'VP.AN. — Under  an  Order  of  the  Department  of  .'Agricul- 
ture and  Commerce  the  exportation  of  the  following  articles 
*  from  Japan  is  pennitted  as  from  July  l.st,  provided  that  the 
special  authority  of  the  Department  is  obtained  :— Tin  ore 
and  chloride  of  tin ;  nickel  ore.  nickel,  and  ferro-nickel ; 
mangancise  ore,  spiegeleisen  and  ferro-miincane.se;  cobalt  ore, 
cobalt,  and  ferro-cobalt ;  mr)lybdenum  and  ferro-molybdenum  ; 
tungsten  and  ferro-timgsten ;  antimony;  graphite;  and  mica 
and  manufactures  of  mica. 

•  Extension  of  existing  prohibition. 


NEW   PATENTS  APPLIED   FOR,    J917. 

(not  yet  published.) 

Compiled  expiLSsly  for  this  journal  by  iVlBssRS.  W.  P.  THOMrsoN  &  Co.^> 
EliHtriciil  Patent  .Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool    and    Bradfonl. 

12,()15.     "  Sparking    plugs."      .'\.    E.     Lamkin.      September    3rd. 

12,()23.     "  Telegraphic    relays."      H.    W.    Sullivan.      September   3rd. 

12,029.  "  Sound  filters  applicable  to  telephone  receivers,  gramophones,  Sc."* 
C.   Teasdalk-Bcckell.      September  4th.  < 

12.65.'i.  "  Portable  electric  lamps."  H.  Bremnei*,  Ross  &  Co.  and  J.  Smithu 
September    4lh.  , 

13,712.  "  Receivers  for  wireless  telegraphy."  O.  D.  Lucas.  September 
5th. 

12.721.  "  Interrupters  for  electric  circuits."  H.  \V.  F.  Ireland.  Septem- 
ber  5lh. 

12,724.  "  Electro-pneumatic  braking  systems."  W.  V.  Turner.  September 
5th.     (U.S..A..    March    29lh.) 

12,727.  "  Electro-pneumatic  braking  systems."  W.  V.  Turner.  September 
5th.      (L'.S..\..  .^ril    17th.) 

12,787.    "  Flash  lamp."     C.   J.  Harvev  &  H.  W.    Hooper.     September  6th. 

12,789.    "  Magnetos."     G.   M.  Turner.     September  6th. 

12,796.  "  Device  for  indicating  condition  of  secondary  electric  batteries  or 
accumulators."  W.  E.  Batt,  Chloride  Electrical  Storage  Co.  &  H.  Dean, 
.September  6th. 

12,814.     "  .\-ray    tube,  stand,  and    table."      E.    E.    Grevillb.     September  6th- 

12,816.  "  Electric  induction  furnaces."  H.  Corntiiwaite  &  S.  CoRN- 
TtiwAlTE.     September  7th, 

12.819.  "  Electric  vehicle  or  locomotive  trolley-pole  manipulating  means."" 
J.    L.  Carr.     September  7th. 

12,830.  "  Electric  ignition,  lighting,  and  starting  of  internal-conibustioi* 
engine    driven    vehicles."     E.    Harrison.     September  7th. 

12.854.  "  Controlling  means  for  electrically-operated  feed-reel  brakes." 
H.   V.    James.     September    7th. 

12.855.  "  Systems  of  control  for  electric  motors  operating  cranes,  &c."' 
J.    Bentlev    &'  W.    H.    Scott.      September    7th. 

12.857.  "  Electrical    resistances."      F.    A.    Ross.      September    7th. 

12.858.  '*  Automatic  circuit-changing  switches."  L.  Polinkowskv  ani> 
Western    Electric  Co.  (Western   Electric   Co.   partly).     September  7th. 

12,911.  "  Wireless  telegraph  transmitters."  C.  S.  Franklin  &  Marconi's. 
Wireless  Telegraph  Co.      September    8th. 

12.916.  "  Stabilising  guns,  searchlights,  &c.,  by  gyroscopes."  O.  Imray 
(Schilowsky).     September  8th. 

12.917.  "  .\pparatus  for  electrical  transmission  of  rotary  motion  of  signals." 
O.    Imrav    (Schilowsky).      September   8th. 


PUBLISHED   SPECIFICATIONS. 


xeis. 

12.883.  Elkctkomeciianical  Locks  for  the  Gates  or  Doors  of  Electric 
Lifts  or  the  like.      D.    M.  Scott.      September   8th,   1915. 

i9xe. 

The  numbers  in  parentheses  are  those  under  which  the  specifications  will, 
be   printed    and  abridged,    and    all   subsequent    proceedings    will   be   taken. 

2,375.    Combined  Plug,  Socket,  and  Switch  Devices  for  Electric  Circuits, 

V.    Hope.      August   17th,   1916.     (108,685.) 
6,702.     Electrolytic   Deposition    of   Copper    from    Acid    Solution.     F.    E, 

Studt.      .M.iv    10th,    1916.      (Cognate    application,   14,467/16.)      (108,688.) 
0,780.     Electric  Heat  Radiators.     A.   F.  Berry.     May  11th,  1916.     (108,689.) 
11,381.     Electric  Knife  Switches.     R.  Lister.     August   11th,  1916.    (108,703.) 
11.393.     Engine    Starting,    Lighting,   and/or    Heating    Apparatus    for   usb 

on  Motor  and  other  Vehicles.     W.  F.  W.  Rhodes  &  J.  Firth.     August  12thr 

1916.     (Addition   to  9,203/16.)     (108,704.) 

11,429.     ISi-poLAR    Electrode   Electrolyseks.     G.    G.   Hepburn.     August  12th, 

191C.      (Cognate    application,    12,903/16.      Addition    to    12,730/15.)      (108,707.) 

11.604.  Automatic  and  Semi-automatic  Telephone  Systems.  Relay  Auto- 
malic    Telephone  Co.    it    W.   Aitken.      August   16th,   1916.      (108,714.) 

11.605.  .Automatic  and  Semi-automatic  Telephone  Systems.  Relay  Auto- 
matic  Telephone    Co.   &   W.   Aitken.      August    16th,    1916.     (108,715.) 

11,617.  Electrically-operated  Indicator  Mechanism.  \V.  R.  Sykes'  Inter- 
locking Signal   Co.  &   R.  W.   Tarrant.     August  16th,    1916.     (108,717.) 

11,710.      .'\PPAHATUS     FOR     HEATING     WaTEK      AND     OTHER     LiQUIDS      ELECTRICALLY. 

A.    Charles.     August   18th,    1916.     (108,723.) 

11,769.  Electric  Motor  Gyroscopes  and  Means  for  .making  Electrical 
Connection  therewith.  Crucible  Steel  Co.  of  ."America.  November  3rd,  1915. 
(Addition   to    11,752/16.)     (102,044.) 

11,789.-  Electric  Transformers.  British  Electric  Transformer  Co.  &  S.  C. 
Mount.     August   19th,   1916.      (108,727.) 

11,836.  Ki.ectrically-operated  Clocks  and  the  like.  \V.  Altdis.  August 
21st,    1916.     (108,729.) 

12.299.  Ignition  Terminals,  more  particularly  for  use  in  Aeroplane 
Engines.     R.  G.   Booth.     August   30th,  1916.     (108,745.) 

12,535.  ExECTKic  Signalling  Lamps,  particularly  Fr>K  Ships.  Davey  &  Co. 
and  T.   F.   H.   James.      September   5lh,   1916.     (108,748.) 

12,-558.  Electro-magneticallv-operated  Horns.  H.  Lucas  &  W.  II. 
Edwards.      September   5th,   1916.      (108.749.) 

12.624.  Systems  of  Electric  Motor  Control.  British  Thomson-Houston 
Co.   (General    Electric    Co.,  tl.S.A.).     September  6th,    1916.     (108,752.) 

12,845.  Starting  Systems  for  Internal-combustion  Engines.  \V.  A.  Chrvst. 
September   30th,   1915.     (101,626.) 

13,235.  Incandescent  Electric  Lamps.  C.  E.  J.  Brandt.  September  18th, 
1915.      (101,547.) 

13,277.  Telegraphy.  G.  O.  Squier,  L.  W.  Austin  &  L.  Cohen.  Sop- 
tcmber    I9th,  1916.      (108,763.) 

13,66.5.  Ignition  Mechanism  FtMt  Internal-combustion  Engines.  H.  R.  van 
Devenler.     October  28lh,    I9I5.      (101,965.) 

l;t.7.5H.  Dynamo-electric  Machines.  M.  Latour.  September  7th,  1915. 
111)7.193.) 

13.K25.  Portable  Klectric  Lamps.  O.  Hoffman  &  C.  Wolter.  September 
25ih,   1015.      (101,637.) 

13.984.  Ma<.nets  for  Magneto-ignition  Appahatits  for  Explosion  or 
IsTERNALcoMBUsTioN  MoTORS.  C.  A.  Hult  &  O.  \V.  Holt.  October  2nd,  1916. 
(I0H.768.) 

14.921.  Recording  Attachment  for  Electric  Current  Measuring  and 
Testing  Apparatus.  C.  E.  Hunter  &  W.  J.  D.ivis.  October  7th,  1916. 
(108,770.) 

H.S.^."!.     Sound-operateh     Circuit    Controller.       Submarine    Wireless    Co. 
M.IV    I9lh,    1916.     (106,463.) 
14,951.    Gyroscopes.     S.    Oulianine.     October  20lh,    1916.      (108,776.) 
16.6t»I.     Electrodes  as  used  for  Welding  Purposes.     M.   M.  Irvine.     N'ov- 
cml«r  2Isl,    1916.     (108.789.) 

17,507.  Electrical  Discharge  Devices.  British  Thomson-Houston  Co. 
(General    Electric    Co.,    .U.S.A.).      December   6th,    1916.      (108,793.) 

17,716.  i?LKCTRIC  Fuses.  W.  E.  Bradshaw  an<l  Callender's  Cable  &  Con- 
Jlruction  Co.     Dwcmber   9th,   1916.     (108,795.) 
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THE    WAGES    OF    CENTRAL 
WOKKERS. 


STATION 


Those  who  have  watched  the  course  of  the  discus- 
sions of  the  last  few  years  regarding  the  remunera- 
tion of  central  station  eniployos  have  probably  ex- 
pected that  sooner  or  later  the  matter  would  be 
brought  to  a  head.  Apart  altogether  from  the 
question  whether  the  Electrical  Trades  Union,  the 
A.E.S.E.,  or  any  other  organisation  is  the  repre- 
sentative body,  we  may  say  that  we  have,  never  sup- 
ported niggardliness  in  the  remuneration  of  this 
class  of  worker.  The  central  station  employe  is 
worthy  of  his  hire.  In  the  past  there  has  been  want 
of  organisation  on  the  part  of,  and  differences  be- 
tween, the  men  themselves,  there  has  been  no  ap- 
proach to  uniformity  of  remuneration  even  for 
similar  stations,  and  there  has  been  in  war-time 
little  desire  to  treat  the  men  as  though  they  were 
performing  a  national  service,  wliich  in  a  large  num- 
ber of  cases  they  undoubtedly  are.  Our  own  pages 
have  long  contained  abundant  evidence  that  there 
has  been  continuous  irritation  and  disappointment, 
and  at  times  disaffection,  because  there  appeared 
to  be  an  unwillingness  in  certain  directions  to  meet 
the  men  in  the  matter,  and  to  adequately  consider 
their  claims.  We  have  no  desire  to  prejudge  the 
case  as  it  has  developed  under  the  changing  condi- 
tions of  war-time,  conditions  of  which  the  Elec- 
trical Trades  Union  has  not  failed  to  take  full  ad- 
vantage. Before  the  war  broke  out,  that  Union  cer- 
tainly did  not  represent  the  interests  on  behalf  of 
which  it  now  agitates.  In  those  days,  when  the 
Union  wanted  to  capture  the  central  station  men 
we  attended  a  number  of  the  meetings  at  which 
grievances  were  discussed.  We  do  not  hesitate  to 
state  that  one  of  the  things  that  then  seemed  to  us 
to  be  throwing  the  employes  right  into  the  arms 
of  the  Union  was  the  suspicion  that  the  station 
chiefs  and  their  authorities  were  disinclined  to  give 
a  just  bearing  to  complaints.  The  Union  propa- 
ganda has  been  assisted  by  the  A.E.S.E.  policy  of 
remaining  inactive,  on  patriotic  grounds,  so  as  not 
to  hamper  the  progress  of  the  war.  If  there  has 
been  a  disinclination  to  consider  with  reasonable 
generosity  the  war-time  burdens  of  the  men„  it  is 
easy  to  see  that  such  dissatisfaction  would  mate- 
rially assist  the  Electrical  Trades  Union  in  its  pro- 
paganda, especially  among  what  we  may  call  the 
non-professional  class  of  employes.  Therefore,  it  is 
not  surprising  to  learn  from  a  report  of  the  Hackney 
Municipal  Electricity  Committee  that  there  "  ap- 
pears to  be  serious  unrest  prevailing  throughout  the 
electricity  undertakings  of  Greater  London  at  the 
present  time."  This  unrest  is  "  alleged  to  be  mainly 
due  to  the  delay  on  the  part  of  various  authorities 
in  paying  war  wages  awarded  to  the  shipbuilding 
and  engineering  trades  by  the  Committee  on  Pro- 
duction." Pressure  is  being  brought  to  bear  upon 
the  Ministry  of  Labour  with  a  view  to  securing  a 
48-hour  week,  increased  normal  pay  to  what  is 
claimed  to  be  paid  in  Government  service,  and  the 
Committee  on  Production's  awards  in  the  engineer- 
ing trades  as  war  wages.  As  a  result,  the  Asso- 
ciated Municipal  Electrical  Engineers  (Greater  Lon- 
don) have  now  decided  to  take  steps  to  secure  an 
agreement  between  the  authorities  and  the  Unions, 
and  to  introduce,  as  far  as  possible,  uniformity 
throughout  the  London  area.    As  stated  elsewhere 
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in  this  issue,  municipal  authorities  are  now  appoint- 
ing delegates  who  will  form  a  body  to  treat  with 
the  electrical  and  other  Unions,  and  to  secure  the 
reference  of  the  points  to  conciliation  or  arbitra- 
tion if  they  fail  to  come  to  an  agreement. 

As  we  have  said,  it  was,  in  oiu"  opinion,  inevitable 
that  something  would  have  to  be  done  sooner  or 
later,  and  while  we  have  no  desire  to  prejudge  the 
case,  we  cannot  help  regretting  that  it  is  only  under 
pressure  that  there  is  now  a  prospect  of  matters 
being  properly  dealt  with.  We  cannot  regret  that 
the  whole  subject  has  taken  the  present  turn,  what- 
€\^er  we  may  think  of  the  past  of  the  Electrical 
Trades  Union,  for  it  is  a  matter  of  which  most  of 
us  have  become  weary.  It  is  true  that  the  new  body 
now  being  appointed  has  relegated  to  it  an  investi- 
gation arising  mainly  out  of  war-time  conditions, 
but  it  has  a  great  opportunity  of  laying  down  a 
basis  upon  which  the  subject  may  be  settled  for 
some  time  ahead.  Its  task  is  not  an  easy  one,  even 
if  limited  to  the  war-time  problem,  but  if  it  can  so 
deal  with  that  problem  as  to  lay  down  principles 
regarding  conditions  and  wages  which  may  be  ap- 
plied at  other  tim-es  as  well,  it  will  have  desei-yed 
-well  at  the  hands  of  everybody. 

In  war-time  the  nation  has  been  trying-  to  settle 
a  hundred  old  controversies — sometimes  it  has  suc- 
ceeded. It  is  only  right  that  we  should,  as  far  as 
possible,  clear  the  way  for  the  vast  work  of  recon- 
struction that  will  occupy  the  serious  thought  of 
all  of  us  for  a  long  time  to  come.  If  the  electrical 
industry  can  dispose  of  the  irritating  discussions  and 
the  fairly  universal  grievances  that  have  attended 
employment  of  many  classes  engaged  in  central  sta- 
tion operation  it  will  have  a  clearer  atmosphere  in 
which  to  deal  with  the  whole  subject  of  national 
electricity  supply.  It  will  also  have  discharged  an 
obligation  towards  station  employes  who  are  now 
away  fighting,  that  legitimately  rests  upon  it. 


Sir  Auckland  Geddes,   the  new 
Protected        Minister    of   National   Service,    has 
Trades  lately  delivered  a  speech  in  which  he 

Certificates.       has   shown    a  disposition   to    prefer 
older  men    behind   the    lines.      The 
Times  has  very  rightly  suggested  to  him  that  this 
might  be   desirable  if   we  contemplated  remaining 
practically   where  we   are,  whereas  it   would  be  a 
handicap  if  "  movement  "  became  the  order  of  the 
day.    Sir  Auckland  states  that  he  expects  to  receive 
new  demands  from  the  War  Cabinet   for  younger 
men  for  the  Army,  and  in  that  connection  he  would 
be  well-advised  to   watch  what  is   taking  place  in 
the  indiscriminate  granting  to  young  men  of  certifi- 
cates  under  the   Protected  Trades  Schedule.      We 
report  some  more  cases  of  this  character  to-day  in 
our  "  War  Items."     It   may  be  perfectly  wise   to 
leave  some  young  men  in  civil  life  at  home — pre- 
sumably as  a   general   leavening  influence,   though 
our  own  information  shows  that  things  would  run 
more   smoothly  without  that   "  influence  "  in   some 
districts  —  but    the    nation    as    a    whole    will    not 
approve    of    a    readiness    to    leave    single    young 
men     in     unimportant     civil     positions     just     be- 
cause   their  employers   are    "  on    the    Government 
list,"   while  men   of  yer-'s,   and   with  families  and 
businesses,  have   to  be   taken   for  the  Army.     We 
should    have    supposed,     especially    at    this    stage 
of    the    war,    that    financial     considerations    alone 
■would   carry  weight,    the  cost    of   a  young   single 
man    of   energy  and    good    physique   being   trifling 
compared  with  that  of  a  married  man,  who  requires 
separation  allowance,  civil  liabilities  allowance,  too, 
in    many    cases,    with    prospective    hea\y    burdens 
for  pensions.  &c.     But,  as   in  some  other  things, 
perhaps  we  have  got  to  the  point  where  a  million  or 
two  more  or  less  doesn't  matter  I 


I 


i  The  Conference  held  by  the  Muni- 
Tramway  cipal  Tramways  Association  at 
Finance.  Blackpool,   last   week,   was  remark- 

ably well  attended,  and  proved 
highly  successful ;  whether  this  was  due  to  the 
attractiveness  of  the  agenda  or,  at  least  in  part,  to 
the  amenities  of  the  place,  is  no  doubt  an  open  ques- 
tion, but,  as  we  have  remarked  in  another  connec- 
tion, there  is  no  obvious  necessity  for  all  war-time 
conventions  to  be  held  in  London,  and  we  incline 
to  the- view  that  the  choice  of  venue  in  this  case 
wa6  not  without  its   effect  on  the  attendance. 

The  piece  de  resistance  of  the  programme  was 
the  question  hdw  to  make  ends  meet,  a  subject  which 
is  exercising-  the  minds  of  a  good  many  tramway 
managers  in  these  extraordinary  times,  and  in  this 
connection  the  problem  of  securing  an  adequate  in- 
come from  passengers  to  cover  the  cost  of  their 
transportation,  with  a  modest  margin  on  the  right 
side  of  the  account,  received  the  largest  share  of 
attention.  Tramway  undertakings  labour  under  the 
burden  of  legislative  restrictions  even  more  irksome 
in  some  respects  than  those  which  hamper  electricity 
supply,  and  in  their  case  itis  more  difficult  to  obtain' 
relief,  as  the  Board  of  Trade  has  no  power  to 
authorise  a  variation  in  the  statutory  limit  of  fares; 
the  direct  intervention  of  Parliament  is  indispens- 
able, and  the  attitude  of  that  body  on  such  a  ques- 
tion is  not  likely  to  be  sympathetic.  So  far  as  re- 
gards the  ordinary  passenger,  a  charge  of  one  penny 
per  mile  does  not  appear  to  be  unreasonable,  and 
it  seems  to  us  that  relief  should  be  sought  in  other  Jj 
directions  in  which  the  injustice  endured  by  the  % 
tramways  under  modern  conditions  is  more  readily 
demonstrable. 

Prominent    amongst    these    is    the    "  workman's 
fare,"  the    bete   noire    of   many   managers.       The 
authors   of   the  paperst  on  tramway  finance  unani- 
mously inveighed  against  the  statutory  requirement 
that    workmen    should    be    carried    during    certain 
hours  at  fares  not  exceeding  a  halfpenny  per  mile, 
and   there  is  much  to  be  said  against  the  vicious 
practice  of  differentiating  between  different  classes 
of  the  community,  particularly  when  the  concession 
bears  so  inequitably  upon  the  public  as  in  this  case 
— for,    as  we  have  previQusly  pointed   out,   it  is  a 
gross    injustice    that    clerks,    shop   assistants,    and 
other  people  who  are   often   far  less  opulent  than 
"  workmen,"    should   be   deprived  of  the  privilege 
enjoyed  by  the  latter,  simply  because  their  working 
hours  are  not  the  same.     A  somewhat  unexpected 
feature  of  the  discussion,  however,  was  the  state- 
ment made  by  some  of  the  speakers  that  owing  to 
the  density  of  the  traffic,  workmen's  fares  returned 
a  profit  in  their  districts.    Presumably,  therefore,  it 
is  rather  the  abuse  than  the  use  of  the  system  that 
is  to  blame.     The  example  quoted  by  Mr.  Murray, 
and  recently  mentioned  in  our  pages,  of  a  journey 
of  19  miles  for  2d.  on  the  L.C.C.  tramways  can  only 
be  regarded  as  a  monstrosity,  but  there  are  other 
instances  of  passengers  travelling  10  miles  for  2d., 
where  5d.  would  be  the  legal  charge.    The  authori- 
ties who  have  sanctioned  such  fares,  probably  with 
political  motives,  have  only  themselves  to  blame  if 
they  result  in  a  heavy  annual  loss,  and  the  system 
cannot   be   justified  on  any  ground.      We  strongly 
.sympathise  with  Mr.  Murray's  suggestion  that  the 
tramway  undertaking  should  be  paid  the  full  ordi- 
nary   fare  in    respect  of  every  passenger   carried, 
without    exception,    and   any   concessions   that  the 
authorities  desire  to  make  should  be  paid  for  out 
of   public   funds,   where  their   cost  would   be  duly 
recorded  and  open  to  criticism.     Under  the  existin,g 
conditions,  the  tramways  are  most  unjustly  taxed, 
not   only   in  the   interests   of  "workmen,"   a  term 
which  generally  includes  all  classes  who  travel  be- 
fore 8  a.m..  but  also  in  respect  of  upkeep  of  the 
roadway  which  is  used  "by  their  competitors,  and  in 
other  ways. 
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SOME      PRACTICAL     EXPERIENCES     WITH 
TOUGH     RUBBER     COMPOUND     CABLES. 


By  W.  EI.LKUD-STYLES,  A.M.I.E.E. 


^ByVhenevku  a  new  coiiiinotlity  is  introduced  whieli  tends  to 
^^Edisplace  those  already  nioiiopolisirif,'  an  industry,  the 
^^■[nevitahlc  result  is  a  stalwart  antagonism  from  the  involved 
vested  interests  about  to  be  displaced,  irrespective  of  the 
■\irtues  of  the  newcomer.  The  champions  of  an  inferior 
commodity  usually  adopt  an  assumed  name  when  attackinsj 
the  new  arrival,  in  order  to  conceal  their  identity.  The 
introduction  of  tough  rubber  compound  cables,  hereafter 
■iilluded  to  as  C.T.S.,  has  been  followed  by  the  usual  swarm 
of  vindictive  and  defamatory  letters  to  the  various  tech- 
nical journals  as  a  sequel  to  its  growing  popularity. 

In  reply  to  such,  it  is  proposed  in  this  article  to  quote 
the  experience  of  several  well-known  contractors,  together 
with  details  of  some  of  the  contracts  carried  out  by  each 
of  them,  appending  their  opinions  in  each  instance  in 
order  to  demonstrate  that  C.T.S.  ha.s  lieen  well  tried  and 
justifies  its  general  adoption. 

Contractors  are  now  beginning  to  realise  the  advantages 
appertaining  to  the  use  of  C.T.S.  for  lighting  and  heating 
installations,  and  it  is  with  a  view  to  giving  information  as 
to  its  suitability  for  power  work  that  this  article  has  been 
written. 

The  following  are  a  few  preliminary  notes  from  the 
writer's  experience  of  C'.T.8.  :  — 

The  lay-out  of  a  power  installation  is  governed  more  or 
less  by  local  conditions,  but  it  is  possible  to  adopt  a  some- 
what uniform  procedure  in  every  situation  ;  the  only  diflfi- 
■culty  that  has  shown  itself  is  the  earthing  of  the  apparatus. 
On  one  occasion  a  well-known  contractor  was  called  upon 
to  install  a  motor  in  a  position  far  removed  from  a  suitaljle 
€arth.  It  was,  therefore,  necessary  to  run  the  earth  wire 
with  the  cables,  and  in  doing  so  he  made  no  attempt  at 
•concealment,  with  the  result  that  the  owner  of  the  property 
made  heated  protests  at  seeing  a  bare  copper  wire  run 
throughout  the  premises,  as  he  presumed  it  to  be  a  live  wire. 
A  simple  remedy  existed  in  threading  the  earth  wire 
through  the  cleats  at  the  back  of  the  cable  ;  a  saw  cut  in 
the  bottom  of  the  groove  is  sufficient. 

As  to  the  kind  of  cable  to  be  used  for  the  heavy  class  of 
work,  it  is  most  suitable  to  use  the  circular  section,  twin  or 
triple,  as  required,  for  the  main  runs,  and  single  for  con- 
nections between  the  motor  and  switchgear  or  control 
apparatus. 

If  it  is  necessary  to  run  the  C.T.S.  cable  undergi'ouud, 
it  can  be  laid  without  further  protection,  unless  in  a 
shallow  trench,  when  warming  bricks  should  be  laid  a  few 
inches  above  it.  For  most  situations  the  cable  should  be 
supjxjrted  by  cleats  at  frequent  intervals  to  avoid  sagging  ; 
for  the  lighter  cables  noncorrodible  metal  or  ebonite  saddles 
may  be  used.  Where  it  is  necessary  to  run  the  cable  over- 
head, an  auxiliary  wire  may  be  used  to  supjwrt  the  cable 
with  the  aid  of  suitable  suspenders  at  frequent  intervals. 

Three  reports  have  been  selected  for  inclusion  in  this 
article  from  firms  of  high  standing,  and  several  useful  hints 
are  given  which  need  no  emphasis  from  the  writer,  as  they 
are  written  by  practical  men. 

Messrs.  Bertram  Thomas,  electrical  and  mechanical  engi- 
neers and  contractors,  Worsley  Street,  Hulme,  Manchester, 
give  the  following  report  on  C.T.S.  wiring  : — 

"  We  would  say  that  it  gives  us  much  pleasure  to  put 
forward  jobs  we  have  undertaken  with  C.T.S.  cable.  We 
instance  four  as  follows,  but  would  say  that  these  jobs  have 
practically  been  lighting  jobs  throughout.  Of  course,  there 
has  been  a  small  amount  of  power  work,  but  it  has  been 
rery  small  considering  the  size  of  the  jobs  : — 

" Sanatorium,  for   Manchester  Corjioration. — A 

hospital  for  soldiers.  About  800  lights  wired  with  approxi- 
mately 10  miles  of  C.T.S.  cable  of  various  sizes. 

" Mill,  Failsworth,  Manchester.  —  A  cotton- 
spinning  mill.  About  o.'iO  lights  wired  with  approximately 
2i  miles  of  C.T.S.  cable  of  various  sizes. 

" Mill.   Failsworth,    Manchester.  —  A    cotton- 


si)inning  mill,  .\bout  l'OO  lights  wired  with  approximately 
2  miles  of  C.T.S.  cable  of  various  si/.es. 

" Co.,    Ltd.,    Trafford    Park.    Manchester.— A 

lard  refinery.  About  .')00  lights  and  some  motors  wired 
with  approximately  4  miles  of  C.T.S.  cable. 

"  From  our  experience  of  C.T.S.,  we  have  certainly  found 
it  (juite  satisfactory  on  these  jobs  up  to  the  present.  The 
method  of  running  the  cables  has  been  fixing  of  same  with 
suitable  metal  saddles,  and  in  each  instance  we  have  only 
used  sitigle  cable. 

"With   reference    to    the  Co.,  we    have   run    a 

considerable  amount  of  the  cable  in  the  outbuildings  there 
on  cleats,  and  we  find  it  very  satisfactory  from  the  iralei- 
inonf  poiiil  iif  ricir.  The  reason  for  using  these  cables  in 
most  instances  has  been  that  they  are  irdlcrjironf,  and,  as  a 
consequence,  we  are  getting  little  trouble  from  earthing  or 
short  circuits." 

It  is  interesting  to  note  that  this  report  emphasises  the 
waterproof  (lualities  of  C.T.S. 

Messrs.  ("has.  Richardson  A  Sons,  Romily.  near  Stock- 
port, give  an  interesting  description  of  power  jobs,  and  they 
emphasise  the  gi'cat  saving  of  laiiour  over  other  wiring 
systems  and  the  facility  with  which  alterations  and 
rearrangements  can  be  carried  out.      Their  report  states  : — 

"  We  have  pleasure  in  giving  a  rough  outline  of  one  or 
two  of  the  installations  we  have  carried  out  in  C.T.S., 
viz.  : — 

"  In  a  dye  works,  under  particularly  bad  conditions, 
\'.T.R.  cables  holh  on  rJcats  and  in  conduit  had romphtchj 
f/ii/ed on  account  of  damp  and  acid  fumes.  We  have  wired 
some  200  lights  and  several  motors  of  1  to  Ci  u.p.  in  C.T.S. 
on  220  volts^the  major  part  of  it  dating  back  some  three 
or  four  years— and  up  to  the  present  it  has  been  a  com/ile/e 
success.  The  sarin;!  in  labour  was  found  to  be  a  very 
impol(5snt  consideration. 

"  In  another  case  of  a  large  felt  works  we  recently  cabled 
two  motors  of  respectively  100  h.p.  and  53  h.p.  on  a 
400-volt  three-phase  supply,  with  three-core  (lOO-megohm 
C.T.S.,  and  it  made  a  very  neat  installation  saddled  up  with 
metal  saddles.  Here  again  was  shown  a  considerable  saving 
of  labour  when  compared  with  other  systems. 

"  In  another  instance  we  installed  C.T.S.  cables  on  a 
250-volt  D.c.  installation  in  an  asbestos  process  works. 
Some  2,50  lights,  with  a  number  of  motors  varying  from 
2  H.p.  to  1.')  H.p.  The  saving  of  labour  greatly  influenced 
the  use  of  C.T.S.  in  this  work.  We  might  mention  another 
feature  of  this  job,  viz.,  that  a  'considerable  amount  of 
alteration  and  re-arrangement  has  been  done  from  time  to 
time,  and  the  open  C.T.S.  system  has  lent  itself  very  well  to 
work  of  this  kind. 

"  Among  other  jobs  we  ha^■e  used  C.T.S.  extensively  in 
a  leather  works  and  tan  yard  for  cabling  to  a  large  number 
of  motors  from  5  h.p.  to  100  h.p.,  and  it  has  given  great 
satisfaction." 

Messrs.  P.  AUman  &  Co.,  of  5,  Queen  Street,  Manchester, 
have  carried  out  many  important  installations  with  C.T.S. 
in  situations  of  an  extremely  destructive  nature,  as  shown 
in  the  following  survey  : — 

"  As  you  are  aware,  we  have  applied  this  under  various 
conditions,  and  in  almost  every  case  without  any  other 
protection  than  its  own  sheathing,  excepting  where  it  might 
be  subject  to  severe  mechanical  damage,  in  which  case  a  short 
length  of  tube  has  been  used,  and,  in  our  opinion,  there  are 
only  three  points  to  bear  in  mind,  and  if  they  have  consider- 
ation, it  is,  without  doubt,  the  most  perfect  class  of  electrical 
cable  ever  installed. 

"No.  1. — Always  use  stranded  cable. 

"  No.  2. — See  that  the  cleats  are  of  correct  size  for  the 
diameter  of  the  cable. 

"No.  3. — Make  sure  that  the  ends  of  the  cables  are 
finished  into  the  right  type  of  fitting,  and  properly 
finished  off. 

"  The  following  are  details  of  a  few  of  the  contracts  we 
have  carried  out  in  C.T.S. : — 

"  Ministry  of  Munitions  :  Steel  Billet  Breaking  Plant. — 
1,400  B.H.P.  In  this  instance,  .50  per  cent,  of  the  wires 
were  installed  in  the  ground,  and  with  no  other  protection 
than  being  surrounded  by  sand  before  filling  in,  and  we 
have  not  had  one  fault  on  this  job  for  12  months. 

"  Messrs.  Watson  &  Todd. — Underground  main  supplying 
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all  light  sheds,  protected  as  above,  installed  three  i/cars:  ago. 
in  perfect  condition  at  present. 

"  Cresol-Picric  Acid  Works. — 300  lights  and  200  b.hTp. 
All  cleat  wiring  on  surface  with  switches  outside  of  build- 
ings. Carbolic,  nitric,  and  sulphuric  acid  used  in  process, 
iriOiouf  am/  detrimenf  to  the  iririwj. 

"Courtaiilds  Acid  Plant.— 300  lights  and  180  b.h.p. 
All  wiring  on  surface,  protected  from  mechanical  damage 
where  necessary.  Perfect  test  after  nine  months'  running. 
Sulphuric  manufactured  at  these  works. 

"  We  could,  of  course,  go  on  with  a  longer  list." 

There  is  little  doubt  that  the  above  experiences  will  be 
appreciated  by  those  contractors  who  desire  proof  of  the 
suitability  of  C.T.S.  for  hard  service,  and  who  require 
practical  demonstrations  before  they  venture  to  introduce 
new  systems  of  wiring  to  their  clients. 

In  conclusion,  it  is  well  to  point  out  that  the  \arious 
classes  of  ironclad  switchgear  may  be  installed  with  C.T.S., 
using  suitable  brushes  or  nipples  where  the  cables  enter. 


DIRECT-CURRENT     BALANCERS. 


By  W.  a.  E.  M. 


It  is  well  known  that  in  approximating  the  maximum 
current  rating  of  each  machine  composing  a  three-wire 
balancer  set,  we  take  rather  more  than  half  the  maximum 
out-of-balance  current  to  be  passed  through  the  middle  wire. 

In  the  case  of  balancer-booster  combinations  where  the 
balancing  unit  is  also  required  to  act  as  prime  mover  to  a 
pair  of  booster  dynamos,  such  calculations  are  a  little  more 
complicated  when  something  better  than  a  rough  approxi- 
mation is  desired.  The  following  notes  and  formuhe  may 
provide  information  of  some  use  to  many  who  handle 
inquiries  and  estimates  for  plant  of  this  kind. 

When  the  boosters  of  a  balancer-booster  set  are  to  give  an 
output  calling  for  a  motoring  current  exceeding  the  out-of- 
balance  current  in  the  middle  wire,  both  machines  forming 
the  balancing  unit  will  operate  as  motors  and  will  take 
between  them  all  the  current  called  for  by  such  conditions 
from  the  bus-bars,  the  motor  connected  across  the  heavily 
loaded  side  of  the  system  taking  half  the  difference  between 
the  middle  w-ire  and  booster-motoring  currents,  and  the  other 
balancer  machine  taking  half  the  sum  of  the  mid-wire  and 
booster-motoring  currents. 

When  the  out-of-balance  amperes  in  the  middle  wire 
e.xceed  the  booster  driving  current,  the  balancer  machine  on 
the  heavier  loaded  side  will  act  as  a  generating  unit  giving 
a  current  rather  less  than  half  the  difference  between  the 
out-of-balance  and  booster-motoring  currents  and  the  other 
balancer  machine  will  work  as  a  motor,  taking  rather  more 
than  half  the  sum  of  the  out-of-balance  amperes  and  the 
driving  current  called  for  by  the  boosters. 

The  two  machines  forming  the  balancing  unit  will,  of 
course,  as  in  the  case  of  the  plain  balancer  arrangement,  be 
identical,  each  being  liable  to  act  in  its  maximum  current 
capacity,  according  U^  the  specified  conditions  of  ont-nf- 
balancc  and  l«oster  loads. 

Xeglwting  balancer  efficiency  we  get  for  the  current 
values — 

"n  =   (Oy   -f-    Cm)/2, 

Co  =  (C6  -  rm)/2,  or  (c,„  -  Ci)l2. 

Thwe  are  actual  values  when  Cj  is  greater  than  r„„  under 
which  conditions  Ixith  sides  of  tlie  balancer  are  motoring, 
but  when  ('„  is  greater  than  Cj,  the  actual  current  values 
arc — 

(•„  =  (100  (■,„  -♦-  Cj,  E)/(100  -f  K), 

f'o  =  (Cm   -  Cfc)  k/(100    -I-    K), 

when — 

(•„  =  amperes  in  balancer  machine  on   normally  loaded 

side  of  neutral  wire  ; 
Co  =  amperes  in   lialancer  on  overloaded  side  of  neutral 

wire  : 
C6  =  moUiring  amperes  in  balancer  absorbed  by  Ixwster 

load  ; 
(•,„  =  out-of-balance  amperes  in  neutral  wire  :  and 
E    =  efficiency  of  balancer  (100  fo/c„  —  c^). 


The  value  of  C(,  is,  of  course,  W(,/e6  e,„  v,„  "0001,  when — 

w't,  =  watts  output  of  boosters  ; 

E(,  =  per  cent,  booster  efficiency  : 

E,„  ^  per  cent,  balancer  motor  efficiency  :  and 

v,„  =  voltage  across  balancer  motoi'  ; 
and  may  be  taken  as  approximately  5  to  C  amperes  per 
kilowatt  of  booster  output  when  the  voltage  either  way  of 
the  middle  wire  is,  say,  220  :  thus  the  motoring  current  in 
a  balancer  working  across  a  440-volt  three-wire  system  will 
be  for  a  booster  load  of  10  kw.  about  50  to  GO  amperes. 

When  the  middle-wire  and  booster-motoring  currents  are 
respectively,  say,  50  and  60  amperes,  the  currents  in  the- 
balancer  will  be  as  shown  in  fig.  1,  and,  neglecting- 
.  efficiency,  the  same  current  values  exist  with  an  out-of- 
balance  of  GO  amperes  and  a  booster-motoring  current  of 
50  amperes,  the  machine  on  the  side  carrying  the  out-of- 
balance  load  .in  this  case  acting  as  a  dynamo,  as  shown 


in  fig.  2. 

H3- 


ss« 


-en 


tf« 


■sect 

Fig.  1. 


KB- 


65a 


-en 


tfa 


I 


Fig.  2. 


When  the  balancer  principle  is  employed  in  motor- 
generator  or  aitto-convei'ter  voltage  reducer  sets,  as  shown 
in  the  diagram,  fig.  3,  in  which  system  of  connection  the 
secondary  current  is  the  sum  of  the  motor  and  generator 
amperes,  the  input  current  tlu'ough  the  motor  from  the 
high-voltage  side  will  be — 

Cm  =  100  C,  VdjVp  F.C   or  100  Cs  Vd/(100  Yd  +  Vm  E), 

and  the  amperes   given   to   the   secondary  circuit   by  the 
generator  will  be — 

Cd  =  c,  (1  -  100  V,ilVp  Ke),  or  c«  v,„  e/(100  Va  +  v,„  e), 
when — 

r„,  =  amperes  in  motor  ; 

Cd  :=  amperes  in  dynamo  ; 

v,„  =  volts  across  motor  : 

Vrt  =  volts  across  dynamo  : 

Vp  =  primary  supply  voltage  (v,„  +  v^)  ■■ 

Cs  =  secondary  current  (c,„  +'  c^)  : 

E    =  combined  machine  efficiency  (100  Crf  Vd/c,„  v„,) :  and 

Er  =  conversion  efficiency  (lOOCg  V(//c,„  v^,). 

Neglecting  efficiency,  it  will  be  seen  that  the  current 
through  the  motor  equals  c,  v^/Vp  and  that  the  dynamo 
current  is  Cs  v„,/Vp  ;  thus,  in  the  case  of  a  motor-generator 
working  off  a  220-volt  supply  and  giving  out  50  amperes 
at  100  volts,  the  machine  currents  will  be  as  shown  in  fig.  3, 
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And  if  we  assume  a  combined  machine  efficiency  of  70  [X!i" 
cent.,  the  motor  current  will  be — 

100  X  50  X  100  ,    ,»  , 

7-- — ---; — -  equals  2/ "2  amperes, 

(100  X  100)  +  (120  X  70)    '  ^ 

and  the  dynamo  current  will  be — 

50  X   120  X  70  ,    „-.  „ 

(100  X  100)  -f  (iJo^rTo)  ''^'''^'  ^-"^^  '""P^'"'^^- 

It  will  be  found  that  the  actual  commercial  efficiency — 
i.e.,  the  efficiency  of  conversion — woi-ks  out  in  the  example 
taken  as  H3.j  per  cent. 

The  balancer  system  of  connection  of  course  offers  an 
advantage  only  when  the  voltage  reduction  ratio  is  a  low 
one  (the  iulvantiigc  being  that  smaller  machines  may  be 
used  than  with  the  ordinary  arrangement  of  motor-generator 
having  independent  high  and  low  voltage  circuits)  as,  on 
the  higher  ratios  of  voltage,  the  conversion  efficiency  ia 
low  and  the  current  supplied  through  the  motor  to  the 
secondary  circuit  is  too  small  to  be  of  any  value. 
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CURIOSITIES     OF     EARLY     MAINS     WORK. 


By  G.  VV.  STUBBINGS. 


Mains  work  was  not  always  carried  out  witli  the  thorourjhness 
that  obtains  at  the  present  time.  This  WiK  flue  not  so  niucli, 
perhajis,  to  a  desire  to  eut  down  priees,  or  necessarily  to 
careless  workmanship,  but  rather,  it  would  seem,  to  the 
lack  of  a  general  understandino;  of  the  reasons  that  make 
the  various  precautions  required  with  paper-insulated  and 
lead-covered  cables  necessary.  As  from  time  to  time  ancient 
specimens  of  cable  work  are  unearthed  in  the  course  of 
renewals  or  fault  re]>airs,  the  modern  inainscnjjineer  gets  some 
little  amusement  :  but  the  pioneers  should  not,  perhaps,  be 
unduly  criticised,  for,  after  all,  they  were  pioneers,  and  had 
not  the  accuTunlated  experience  of  years  to  guide  them. 

Curiosities  of  early  bonding  are  familiar  to  all  :  the 
prevailing  ignorance  of  the  principles  underlying  this  pre- 
caution wiis  really  remarkable,  and  has  only  of  late  years  been 
dispelled.  The  most  noteworthy  case  of  this  kind  in  the 
writer's  experience  occurred  at  a  straight-through  box  on  a 
•75  C.r.  I,.T.' feeder.  The  bond  was  composed  of  a  single 
strand  of  18  s.w.«.  copper  wire,  which  had  originally  been 
stuck  on  to  the  lead  of  the  cable  liy  means  of  a  drop  of  hard 
solder.  On  a  fault  occurring  at  another  box  on  the  feeder 
the  bond-wire  of  the  box  referred  to  had  burnt  away,  and 
the  fault  current  burnt  a  large  hole  in  the  lead  of  the  cable 
in  the  gland  of  the  box.  It  is  remarkable  that  this 
incipient  fault  never  really  developed,  and  it  was  discovered 
some  four  years  afterwarils  during  a  systematic  inspection 
of  the  boxes  on  the  feeder  in  question. 

The  principle  underlying  the  use  of  sealing  chambers  and 
pot  ends  does  not  seem  to  have  been  very  thoroughly  grasped 
by  certain  of  the  old  school  of  jointers.  The  writer  has  in 
mind  several  examples  of  lamp  services  which  terminate  in 
a  large  lead  pot  end  at  the  top  of  the  post  near  the  cut-outs. 
It  was  intended  that  the  two  cores  of  the  twin  cable  should 
be  sweated  solid  above  the  compound  level,  covered  with  a 
short  length  of  rubber  tube,  and  taken  direct  into  the 
cut-outs,  to  save  the  jointing  of  rubber  tails.  In  the 
particular  cases  which  the  writer  has  in  mind,  not  only  had 
the  jointer  neglected  to  sweat  the  cores  solid,  but  he  had 
allowed  the  paper  insulation  to  protrude  some  J  in.  above 
the  level  of  the  compound  in  the  pot  end.  The  most 
amusing  case  of  this  kind,  however,  occurred  in  con- 
nection with  quite  a  modern  job.  An  underground 
cable  was  laid  by  the  supply  company  for  the  consumer  to 
connect  a  subsidiary  building  with  the  main  building  at  a 
certain  factory.  To  supply  a  single  light  in  a  small  shed 
situated  between  these  two  buildings,  a  tapping  was  taken 
off  the  main,  the  branch  cable  being  a  twin  .j'„  rubber, 
lead-covered  and  armoured.  The  job  was  inspected  some 
weeks  after  completion,  and  it  was  found  that  the  end  of 
the  V.I.R.  cable  in  the  shed  had  been  adorned  by  the 
addition  of  a  very  large  sealing  chamber  filled  with  com- 
pound. This  must  have  been  the  gratuitous  work  of  the 
wiring  contractor.  The  finest  feature  of  the  job,  however, 
was  the  fact  that  the  end  of  the  lead  sheathing  was  a  good 
5  in.  above  the  compound  level  in  the  sealing  chamber. 

The  necessity  of  a  thorough  .system  of  cable  records,  like 
that  of  bonding,  was  not  always  recognised  as  well  as  at  the 
present  time.  It  is  certainly  a  fact  that  many  of  the  early 
mains  foremen  had  a  remarkable  memory,  and  the  early 
tendency  was  to  rely  unduly  on  this  memory,  very  much  as 
if  it  were  a  standard  barometer  or  current  balance  that 
could  be  retained  and  preserved  by  the  undertaking.  A 
case  occurred  in  the  experience  of  the  writer  that  shows 
that  even  an  excellent  memory  is  not  infallible.  In  a 
certain  road  the  east  side  was  cabled  throughout  and  the 
-  west  side  only  partly.  It  liecame  necessary  to  examine  the 
service  box  for  a  house  on  the  west  side,  past  which  the 
distributors  were  running.  Considerable  trouble  was 
experienced  in  locating  the  service  box,  which  was 
ultimately  found  on  the  east  side  of  the  street.  It  was 
thought  that,  as  the  east-side  mains  were  known  to  have  b?^n 
laid  before  those  on  the  west  side,  the  service  was  connected 
before  the  latter  mains  were  laid.  A  subsequent  search 
thi'ough  the  old  stores  records  revealed  the  fact  that  the 
service  had  been  connected  aft-er  the  west-side  mains  had 


been  laid,  and  the  service  calile  h.ul  actually  been  laid  over 
the  west-side  distributors,  lun'oss  the  road  to  the  east  side. 
The  only  explanation  of  so  remarkable  a  piece  of  work  is 
that  no  record  had  been  kept  of  the  termination  of  the  dis- 
tributor on  the  west  side,  and  that  the  jjcrson  then  in  charge 
had,  relying  on  his  memory,  thought  that  the  west-side 
mains  did  not  extend  as  far  as  the  house  in  question.  It 
nuiy  be  added  that  sul)se(|uently  a  further  similar  example 
was  found  in  the  same  road. 

The  fusing  of  distributors  in  disconnecting  bo.xes  is  a 
matter  reijuiring  (careful  study  and  consideration  in  ea<;h 
particular  csise,  and  much  trouble  and  inconvenience  can  be 
caused  by  the  adoption  of  a  careless  and  ill-thought-out 
system.  Tiie  writer  has  come  across  more  than  one  case  of 
fuses,  all  of  equal  size,  in  the  three  branch  distributors  of 
a  D.c.  three-wire  system  in  a  T  box  supplying  a  dead 
end.  Fortunately  the  fuses  had  never  been  called  upon  to 
operate. 

Mention  has  been   made  of  the  circumstance   that  the 
defects  of  old  mains  works  are  not  always  due  to  a  desire  to 
reduce  expenditure.      This  certainly  applies  to  the  early 
practice  in  a  particular  system  for  large  consumers.     Such 
practice  was  to  lay  two  twin  services  with  two  service  boxes, 
the  result,  of  course,  being  that  the  neutral  was  double  the 
cross  section  of  the  outers.     It  might  be  thought  that  two 
boxes  were  used  because   boxes  for  two  1.) ranch  cables  were 
not  manufactured  by  the  firm  supplying  the  cable  acces- 
sories ;  but  this  was  not  the  case,  as  boxes  for  two  branch 
cables  were  in  use  for  street  lamps  having  both  arc  and 
incandescent  lighting  on  the  one  colunui.     It  is  difficult  to 
see  a  reason  for  the  costly  proceeding  mentioned  ;  it  may 
have   been  thought  that  two  independent    services  would 
give  a  greater  certainty  of  supply.     The  additional  expendi- 
ture for  large  and  long  services  was  hardly  justified.     This 
idea  calls  to  mind  a  system  of  distribution  lately  proposed, 
iu  which  the  live  main  is  looped   into    each   consumer's 
premises,  in  order  that  the  distributor  may,  in  case  of  need, 
be  sectionised  in  each  service  cut-out  box.     Such  a  system  . 
sounds  very  inviting  till  the  cost  of  a  service— say  20  yards 
long — supplying  a  demand  of  3  amperes  off  a  "2  distributor 
is  considered.     As  in  this  case  a  -2  —  -2  —  -012  three-core 
service  cable  would  be  re(|uired,  the  advantage  of  the  system 
is  rather  expensive.     The  most  futile  example  of  supposed 
security  occurred  in  the  case  of  a  480-volt  service  supplying 
four  circuits  of  9-5-ampere  arc  lamps,  fed  two  each  way 
from  a  switch  pillar.     The  service  burnt  out  and  the  box 
was  opened  up.     It  was  found  that  four  rV  lead-covered 
single  cables  had  been  run,  two  on  each  pole,  and  also  that 
there  were  two  fittings  on  each  of  the  outer  mains.    As  all  the 
cables  were  taken  into  an  unbonded  piece  of  U-in.  barrel, 
the  extent  of  the  additional  security  can  easily  be  estimated. 
The  remarks  of  the  jointer  who  removed   the   compound 
from  the  service  1)0X,  and  gradually  discovered  four  fittings 
when  he  expected  to  find  two,  were  not  lacking  in  force  and 
character,  and,  had  tliey  not  been  unsuitable  in  certain  other 
particulars,  they  might  have  been  recorded  here. 

A  further  curious  piece  of  work  occurred  in  connection 
with  several  circuits  of  street  lamps  originally  intended  to 
work  two  in  series  across  440  volts.  There  was  one  switch 
wire  only,  and  each  pair  of  lamps  was  connected  to  the 
switch  wire  and  one  outer  main.  The  original  idea  of  the 
440-volt  system  was,  presumably,  to  assist  to  jireserve  the 
balance.  Some  two  years  after  these  lamps  had  been  con- 
nected it  was  decided  that  a  220-\olt  system  would  be  more 
suitable — mainly,  the  writer  believes,  on  account  of  the  fact 
that  with  the  original  system  the  lamp  and  wiring  in  the 
bracket  were  always  alive.  The  change-over  was  in  one  or 
two  cases  accomplished  by  altering  the  polarity  of  the  switch 
wire  from  negative  to  neutral.  The  original  objection,  of 
course,  remained,  and  the  lamps  were  always  alive,  and  the 
further  curious  circumstance  arose  that  a  fault  on  the 
switch  wire  would  not,  as  a  rule,  lilow  the  fuse,  but  would 
light  the  whole  circuit  of  lamps. 

The  foregoing  list  of  curiosities  could,  doubtlees,  be  sup- 
plemented by  scores  of  others  that  have  been  observed  by 
^various  mains  engineers.  Indeed,  it  is  singular  how  short 
a  time  ago  the  general  ignorance  of  the  principles  of  cable 
laying  and  maintenance  began  to  be  dispelled.  It  is  only 
fairly  recently  that  scientific  methods  of  fault  localisation 
became  general,  and  there  are  still  undertakings  in  which 
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such  methods  are  not  used,  presumably  because  they  are  not 
understood.  Sucli  ignorance  is,  happily,  fast  dying  out,  and 
the  average  mains  engineer  of  to-day  is  well  equipped  with 
the  knowledge  necessary  for  carrying  out  his  duties  with 
efficiency  and  thoroughness. 


A    FAULT    IN    ELECTRIC    FURNACE    CONTROL 
WIRING. 


In  the  Electrii-al  World  of  August  18th  an  account  ie  given  of  an 
unsuitable  aystcm  of  control  connections  and  of  the  method  adopted 
for  reotifying  it.  When  the  first  of  a  recently-installed  battery  of 
Hcronlt  steel  furnaces  was  placed  in  service,  great  difficulties  were 
experienced  in  its  regulation,  and  the  maintenance  of  a  balanced 
current,  either  by  hand  or  automatic  regulation,  was  found  .almost 
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Fig.  1.— Wiring  Before  Change  was  Made. 

impossible.  A  balanced  reading  being  obtained  on  the  ammeter, 
the  condition  was  most  unstable,  and  an  increase  of  current  in  one 
line  was  as  likely  as  not  to  be  further  increased  by  raising  the 
corresponding  electrode  out  of  the  bath. 

The  arrangement  of  the  wiring  was  as  sliown  in  fig.  1.  The 
ammeter  readings  were  found  to  be  proportional  to  the  currents  in 
the  regulator    coils,   and    the    graphic    wattmeter  circuits   were 
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Fig.  2. — Wiring  After  Change  was  Made. 

normal.  The  connections  of  the  I,500-k.v.a.,  three-phase  trans- 
former were  found  to  be  star-delta.  With  such  an  arrangement 
the  currents  in  the  ammeters  and  regulators  will  not  of  necessity 
be  proportional  to  those  in  the  electrodes,  for  the  current  in  eivch 
electrode  is  the  resultant  of  the  currents  in  two  secondary  windings 
of  the  transformer,  which  are  in  turn  proportional  to  those  in  two 
of  the  primary  lines. 

A  reoonnection  of  the  power  transformers  was  out  of  the  question. 
Series  transformers  for  the  secondaries  were  suggested,  but  such 
transformers  suitable  for  10,IJOO  amperes  could  not  be  purchased  or 
made  at  short  notice. 

The  problem  had  a  simple  solution  :  The  three  ''■>]»  current 
transformers  on  the  regulator  circuits  were  replaced  by  1 20/.5  ; 
the  secondaries  of  these  were  coTinected  in  delta,  thus  duplicating 
the  power  wiring ;  the  ammeters  were  placed  in  series  with  the 
regulators,  and  the  wiring  was  left  as  in  fig.  2.  With  these 
changes  matle,  the  furnace  was  foimd  to  operate  normally,  whether 
on  hand  or  automatic  regulation,  and  the  arrangement  was  adopted 
for  the  other  furnaces  which  were  being  installed,  though  it  was 
found  desirable  to  replace  the  12i)/5  current  transformers  by  ir)(l/.5 
ratio,  to  get  more  suitable  currents  in  the  ammeter  and  regulator 
windings. 


Coal  Production. — Last  year,  008,0f>3  persons  were 
einployed  in  the  coal  mines  of  the  United  Kingdom,  as  compared 
with  953,642  in  the  previous  year.  The  output  of  coal  was 
2.'>6,3  48,000  tons,  as  compared  with  2.53,179,000  tons. 


CORRESPONDENCE. 

Letters  received  hy  us  after  5  P.M.  ON  TOESDAY  cannot  appear  until 
the  folliiwinq  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  A'o  letter  can  be  published. 
unles.f  we  have  tliewriter's  name  and  address  in  our  possession. 


The  Prospects  of  the  Central-Station  Engineer. 

It  would  be  illuminating  to  prospective  electrical  engineers  if 
you  would  open  your  columns  to  a  discussion  of  the  remuneration 
offered  to,  and  the  technical  education  expected  of,  a  much-exploited 
profession. 

Your  article  on  "  The  Staff,"  I  feel  sure,  ventilates  the  opinions 
of  many  excellent  junior  engineers  who  have  been  given  the  go-by 
for  money  and  influence. 

Staff  Electrician. 

[Our  correspondent  is,  perhaps,  not  aware  that  this  subject  has 
on  many  occasions  been  discussed  at  length  in  our  "  Correspondence  " 
columns.  Its  importance  cannot  be  denied,  but  the  obstacles  in  the 
way  of  reform  are  many  and  great.  Under  existing  circumstances 
we  cannot  recommend  young  men  of  ability  and  ambition  to  join 
the  staffs  of  power  stations  unless  it  be  for  the  purpose  of  acquiring 
a  first-hand  knowledge  of  the  organisation  and  working  conditions 
of  such  stations,  as  part  of  their  technical  ti-aining,  and  not  as  a 
career.  Of  course,  in  war-time  they  have  no  choice  in  the  matter. — 
Eds.  Elrc.  Rev.] 

A  "  European  Concert." 

Although  I  am  afraid  you  will  be  unable  to  be  present,  I  venture 
to  send  you  an  invitation  and  card  of  the  first  (pessimistic) 
anniversary  dinner  of  the  "  Somewhere  in  France  "  electricity 
'"  supply  department. 

We  complete  the  12  months'  running  this  week,  so  thought  it 
a  reasonable  excuse  for  forming  a  local  branch  of  the  Electro- 
Harmonic  Society,  for,  in  the  words  of  George  Robey,  the  restora- 
tion of  '■  convivial  nights." 

I  am  not  quite  sure  that  the  Censor  will  pass  the  ''drawing"  of 
the  generating  station,  which  may  be  considered  of  military 
importance  to  the  enemy,  for,  as  someone  suggested,  it  might  be 
identified  from  the  cloud  in  the  background. 

It  is  getting  quite  an  interesting  little  installation,  consisting  of 
slow-speed  horizontal   paraffin  and   high-speed  vertical  petrol  sets. 
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at  2,000  volts,  with  aerial  distribution.  At  present  there  are  three 
stations  turning  out  about  I.'jO.OOO  units  per  year,  comparable,  I 
suppose,  with  Exmouth,  Falmouth,  Sandown.  Ventnor,  and  under- 
takings of  that  size.  Of  course,  our  working  costs  are  hopeless, 
owing  to  the  cost  of  fuel — portability,  simplicity,  and  ease  of 
erection  baing  the  principal  factors.  Still,  we  feel  that  we  are 
keeping  our  hand  in  for  "after  the  war"  and  the  return  to  civil 
life — whenever  that  may  come. 

Ronald  Grierson, 
Captain  (S.'.fi  F.  and  M.  Co.'),  R.E.,  D.O.E.K. 
Tranoe,  September  \(ith,  1917. 


i' 


he  City  Guilds'  Subject—"  Electrical  Installation  Work.' 


Iiis  fundamentally  important  subject,  which,  until  a  year  ago. 
suffered  from  the  entirely  iniv<l«iuat«  name  of  electric  wiremen's 
work,  is  once  more  under  a  cloud  ;  and  we  wonder  what  the  newly- 
appointed  examiner,  Mr.  W.  R.  Rawlings.  thinks  of  the  matter. 

In  the  new  session's  "Programme"  of  the  City  and  Guilds  of 
London  Institute  there  is  a  prefatory  red-ink  notice  to  the  effect 


Vol.81.  No. 2,0711, SKrTKMMKiiL's,  1917,1  THE    ELECTRICAL    REVIEW, 


205 


that  the  1918  Exams,  in  the  alwve  subjcot  will  not  be  held  if  the 
war  continues.  A  few  non-electrical  subjects  are  in  the  same  boat, 
and  there  is  a  final  threat  that  other  Exams,  may  have  to  be 
suspended  or  modified. 

Rijrht  up  to  the  present  time  the  fundamental  electrioal  subject 
has  suffered  from  nesrlect  at  the  hands  of  principals  of  Institutei)  and 
heads  of  electrical  entrineerinj;  departments,  who  have  consistently 
starved  it.  while  spending-  money  lavishly  in  other  directions.  In 
some  Institutions  the  subject  is  considered  an  outside  one.  and  its 
teacher  a  temporary  member  of  the  staff. 

To  make  matters  worse,  the  C.  G.  Examination  authorities 
feuced  the  subject  round  with  absurd  barriers  teniiing  to  discoura-re 
or  render  impossible  attendance  at  the  Exams.  The  various  kinds 
of  people  who  are  concerned  with  electrical  installation  work 
cannot,  by  reason  of  their  employment,  always  make  the  stiiiulated 
number  of  attendanc(^3  ;  while  no  provision  at  all  exi.sts  for  private 
students  to  sit  for  examination.  The  introduction  of  this  conces- 
sion would  have  had  surprisiutr  results  in  past  years.  Our  own 
Exams,  make  us  feel  certain  on  this  point. 

The  final  blow,  the  threat  of  "no  I5xam.,"  is  the  more  serious,  as 
other  classes  will  promptly  be  dropped.  We  say  "other  classes," 
because  rijfht  at  the  befrinnin^r  of  the  war  gome  authorities 
straightway  "put  the  lid  on." 

To  discourasre  this  particular  Exam.,  at  a  time  when  recruits  to 
t  111'  i-anks  of  elet^trical  workers  are  badly  wanted,  seems  excessively 
It-eble.  It  can  hardly  be  a  question  of  exp3nse,  for  the  latter  must 
be  very  nearly  proportional  to  the  number  of  examinees. 

We  notice  that  the  subject  of  eras  fittings  has  not  received  a 
similar  set-back.  What  have  the  I.E.E.  and  the  E.G.  A.  to  say  to 
this  .' 

Up  to  the  se.ssion  1!'I.5-16  the  prizes  offered  for  "  Electric  Wire- 
men's  (now  lustallationl  Work."  depended  on  the  jrenerosity  of  the 
Goldsmiths'  Company.  Xow  there  are  none  at  all.  Should  this 
discontinuance  of  prizes  be  permanent,  so  far  ;is  the  Goldsmiths' 
Company  is  concerned,  an  excellent  opportunity  will  be  afforded  the 
-  I.E.E..  the  B.E.A.M.A.,  or  the  E.G. A.  of  stepping  into  the  breach. 

The  Society  of  British  Gas  Industries,  the  Institute  of  Builders, 
the  Institute  of  Plumbers,  &c..  do  their  best  to  foster  their  respective 
industries  in  this  way. 

While  the  war  is  brinjjinjr  home  to  millions  of  people  the  indis- 
pensability  of  electricity  in  various  directions  at  the  Front  and  in 
monitions  works,  it  would  almost  seem  that  the  authorities  were 
bent  on  discouraginpr  the  study  of  fundamental  electrical  work 
otherwise  "  electrical  installation  work." 

A.  P.  Lundberg  &  Sons. 

London,  X.,  September  20f/i.  1917. 


The  Fusing  of  an  Electric  Wire. 

As  wiring:  contractors,  may  we  have  the  opportunity  of  supple- 
menting- your  contributor's  remarks  after  criticising-  the  concluding: 
paragraph. 

Your  contributor  :  "  An  electrical  installation  should  be  so  good 
that  after  completion  it  can  be  left  entirely  to  itself  and  almost 
forgotten," 

I,E.E.  Wiring  Rules  1916,  130  :  "The  value  of  systematically  in- 
specting and  testing  apparatus  and  circuits  cannot  be  too  strongly 
urged.  Records  should  be  kept  of  all  tests,  so  that  any  gradual 
deterioration  of  the  system  may  be  detected.  Cleanliness  of  all 
parts  of  the  apparatus  and  fittings  is  essential." 

We  think  you  will  find  that  wiring  contractors  would  like  the 
latter  rule  to  read  as  follows: — "Systematic  inspection  and  tests 
iiiuxt  be  carried  out  periodically  by  qualified  electrical  engineers." 

Before  an  installation  is  connected  up,  the  authorities  and  the 
insurance  companies  concerned  will,  perhaps,  be  most  exacting  ; 
but  afterwards  the  "  budding  "  electrical  engineer  fuses  up  with 
door  keys  and  wire  nails.  In  large  installations,  before  the  con- 
tractor has  completed  his  work,  invariably  one  of  his  wiremen  or  a 
labourer  is  apjwoached,  and  in  due  course  installed  as  the  firm's 
electrical  engineer  ;  a  good  man  no  doubt  under  supervision,  but 
not  fitted  for  the  post. 

Whilst  the  authorities  assume  their  present  attitude,  this  method 
is  of  more  advantage  to  the  customer  until  an  accident  or  a  fire 
occurs  which  calls  in  an  Inspector.  He  is  able  to  buy  electrical 
material  at  a  cheaper  rate  than  the  contractor  can  sell  it  to  him, 
and,  therefore,  the  customer  receives  the  support  and  advice  of 
travellers  of  some  wholesale  house,  who,  in  turn,  have  had  no 
experience  of  installation  work. 

This,  we  submit,  is  the  root  of  the  evil  which  brings  the  industry 
into  disgrace,  and  a  remedy  should  be  adopted. 

L.  E.  Wilson. 

Manchester,  Sej)temher  \%tli,  1017. 


The  E.T.U.  and  the  A.E.S.E. 


I  should  feel  obliged  if  you  could  find  space  for  the  following 
correspondence  that  has  passed  between  Sir  Geo.  Askwith  and 
myself  in  reference  to  the  Association  known  as  the  A.E.S.E. 

This  Association,  as  the  readers  of  your  valuable  paper  well 
know,  decided,  at  the  outbreak  of  hostilities,  to  suspend  operations 
during  the  period  of  the  war.  They,  forsooth,  were  going  to  make 
no  effort  to  benefit  the  men  employed  in  central  and  sub-stations  : 
as  a  consequence,  the  great  bulk  of  their  membership  left  them  and 
joined  the  E.T.U.  Now  that  our  efforts  are  beginning  to  fructify, 
certain  men  want  to  resurrect  this  dead  concern,  and,  of  course, 
want  to  be  represented  before  Sir  Geo.  Askwith.  If  they  were  so 
anxious  for  the  welfare  of  this  section  of  the  industry,  why  did 
not  they  prepare  working  rules  and  conditions,  and  get  into  com- 
munication -with  Sir  Geo.  Askwith,  &c.  .'    Oh.  no.    But  now  that  the 


spade  work  has  been  done,  now  that  an  effort  is  licing  made  by  the 
E.T.U.  to  improve,  not  only  the  status  of  these  men,  but  also  to 
improve  them  materially,  the  A.E.S.E.  suddenly  appears  on  the 
scone,  and  one  can  see  the  hand  of  the  capitalist  behind  it  all. 

The  E.T.U.  recognises  no  other  body  as  catering  for  these  men. 
In  London  alone  we  have  over  700  of  them  in  our  ranks  to-day. 
with  an  ever-increasing  membership,  and  we  are  not  going  to  rest 
content  until  every  central -station  engineer,  be  he  chief  or 
switchboard  attendant,  is  within  our  ranks. 

W.  J.  Webb. 

London,  Septeinhrr  '2\tli.  1917. 

■■  Si-/)leiiiher  •H)tli.  1917. 
"  Dear  Sir. — .\  large  number  of   replies  are  being  received  from 
borough  and  supply  companies,  intimating  that  they  arc  consulting 
their  Committees  or  directors,  ic. 

"Can  you  give  me  any  information  as  to  the  Association  of 
Electrical  Station  Engineers,  2(i,  Little  Park  Gardens,  Enfield 
(W.  .T.  Ebben,  hon.  general  secretary),  claiming  to  write  on  behalf 
of  the  executive  staff  of  the  central  electrical  and  sub-stations 
that  is.  the  charge  engineers — and  requesting  that  facilities  be 
given  them  to  be  represented  at  any  conference  .' 
"  I  am, 

"  Yours  faithfully, 

"(Signed)    G.  R.  Askwith. 
'W.  .r.  Webb,  Es(i., 

"  Electrical  Trades  Union." 

''September  -'XkI.  1917. 
"Sir  Geo.  Askwith. 

"  Dear  Sir, — Your  letter  of  the  20th  to  hand  ;  and  in  reply,  my 
Committee  would  like  the  result  of  consultations  as  rapidly  as 
possible.  My  Committee  are  aware  that  most  of  the  Councils  are 
in  recess  at  the  present  moment,  but  the  matter  from  our  members' 
point  of  view  is  very  urgent. 

In  respect  to  the  Society  you  mention,  my  Committee  do  not 
recognise  the  Association  as  catering  for  the  men  concerned.  They 
are  not  a  Trade  LTnion,  and,  until  a  fortnight  ago,  were  dead,  but 
evidently  have  been  resurrected,  either  for  the  sake  of  kudos  for 
certain  individuals,  or  the  benefit  of  the  employers. 

"Yonrs  faithfully, 

"  (Signed)     W.  J.  Webb, 

"  London  District  Secretary." 

[In  our  opinion,  no  investigation  made  by  Sir  George  Askwith 
can  be  complete  without  a  hearing  being  given  to  the  A.E.S.E. 
The  suggestion  that  the  "  capitalist  "  has  anything  to  do  with  the 
A.E.S.E.  is  grotesque  :  in  suspending  its  campaign  at  the  outbreak 
of  war,  the  Association  adopted  the  same  patriotic  policy  a-s  the 
E.T.U.,  which,  with  equal  loj'alty,  abandoned  the  fight  with  the 
wiring  contractors  which  was  then  in  progress,  and  to  misrepre- 
sent its  motives  at  this  time  is  unfair  and  in  bad  taste. — Eds. 
Elec.  Rev.] 

A  Static  Electricity  Phenomenon. 

The  correspondence  on  this  subject  reminds  me  of  a  similar 
experience  I  had  some  years  ago,  when  long  sparks  were  drawn 
from  a  steam  leak  at  a  joint  on  a  Lancashire  boiler  stop-valTe. 

The  phenomenon  is  explained  in  the  text-books  of  electricity  and 
magnetism. 

By  friction  the  particles  of  condensed  water  in  the  jet  become 
charged,  and,  as  Sir  W.  Armstrong  found  in  his  investigation  with 
his  hydro-electrical  machine,  he  could  produce  sparks  5  ft.  long. 

Wm.  Frisby. 

Electricity  Supply  Department,  Colchester, 
September  -Htli,  1917. 


Magnets  and  Magnetos. 

Will  any  reader  kindly  answer  the  following  inquiries  ?  : — 

1.  Permanent  magnets  :  Where  to  obtain  best  steel  for  same, 
average  value  of  B  "-eaiduai  ^nd  max.  value  of  B  (sq.  in.)  when 
under  process  of  magnetisation. 

Also  given  B  (sq.  in.)  =  1,000  for  a  certain  steel,  what  will  be 
value  of  flux  in  a  path  of  reluctance  z  ' 

2.  Publisher's  name  of  a  book  on  magnetos  dealing  fully  with 
theory  from  a  scientific  standpoint,  and  giving  all  types,  past  and 
present. 

3.  Details  of  most  instructive  works  dealing  with  wireless 
telegraphy  and  telephony. 

B.  E.  F. 


Electrical  Rain-Making  in  Australia.— In  the  course  of  his 

tour  of  the  east-west  railway  the  Minister  of  Works  and  Railways, 
Mr.  Watt,  inspected  the  rain-making  device  set  up  by  Mr.  J.  G. 
Balsillie.  late  Commonwealth  wireless  expert,  at  Bookaloo.  and, 
upon  the  evidence  placed  before  him,  decided  that  the  experiments 
should  be  continued.  Comparisons  made  and  data  collected  over 
some  15  or  16  years  indicated  that  Mr.  Balsillie's  scheme  had 
induced  an  increased  rainfall  of  between  oO  and  70  per  cent,  in  the 
Bookaloo  area,  about  r,(\  miles  west  of  Port  Augusta.  The  Bookaloo 
apparatus  had  been  shifted  to  Wynbring  for  further  trials,  which 
would  be  continued  for  a  considei-able  period.  The  Government 
proposed  to  obtain  two  more  plants  from  Mr.  Balsillie,  and,  after 
consultation  with  the  Goyemment  Meteorologist,  use  one  in  New 
South  Wales,  and,  possibly,  one  in  Victoria,  in  grazing  and  wheat 
growing  areas  respectively.  The  cost  of  e.-ich  plant,  with  a  full 
year's  upkeep,  was  alxiut  i.'^OO. — Melhonrne  Age. 
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NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Headers  are  invited  to  fiihmit  particulam  of  new  or  improved 
ilerices  and  apparatus,  which  will  he  imhlished  if  considered  of 
xiifiicient  intercut. 

The  Stanslphon. 

Hui-iiifr  the  Christnif^s  meetings  of  the  Americiin  Association  for 
the  .\dvanceraent  of  Science  a  self-startinof  siphon  was  shown,  the 
trade  name  for  which  is  the  Stansiphon. 

The  self-startinjr  device  is  shown  in  fi}r.  1 ,  and  consists  of  a  bulb 
(4)  sealed  into  the  lower  end  of  the  tube  (2~)  and  an  inner  tube  {n) 
sealed  into  the  biise  of  the  bulb  and  reachin^r  into  the  opening  of 
the  bulb  at  the  top.  Here  the  end  is  somewhat  constricted,  and  its 
size  and  position  with  respect  to  the  toji  of  the  bulb  are  so  adjusted 
that  an  "air  trap  "  is  produced  at  (.(i).  A  small  opening  (7)  is 
made  at  the  lower  part  of  the  bulb. 


7       to 

Fig.  1.— a  Self-Starting  Siphon. 

If  the  bulb  be  inserted  to  a  considerable  depth  into  the  liquid  to 
be  siphoned,  the  liquid  flows  into  the  bulb  through  (7)  and  displaces 
the  air,  which  with  the  water  passing  through  the  inner  tube  (.5) 
rises  in  a  broken  column  in  tube  (2)  and  flows  out  through  the 
delivery  tube  (1). 

To  operate  successfully  on  ordinary  liquids  the  Stansiphon  should 
be  immersed  to  a  depth  at  least  two  or  three  times  the  length  of 
the  bulb. 

A  design  has  been  made  which  successfully  siphons  acids  from 
carboys,  but  owing  to  the  heavy  density  of  these  acids  it  works 
relatively  slowly  as  compared  with  water.  Light  oils  such  as 
kerosene  and  gasolene  are  readily  siphoned  by  this  method,  but  .as 
yet  a  suitable  design  depending  on  this  principle  has  not  been 
found  for  the  heavier  oils. 

The  wide  application  of  the  Stansiphon  ia  apparent  especially  in 
chemical  laboratories,  drug  stores,  manufacturing  and  other  establish- 
ments where  liquids  and  various  solutions  are  in  con.stant  use.  In 
transferring  corrosive  poisons  or  valuable  liquids  it  obviates  liability 
to  accident  or  waste.  It  should  also  have  a  wide  application  in  the 
filling  and  emptying  of  all  sizes  of  storage-battery  jars.  When  a 
solution  is  to  be  kept  "  on  tap  "  for  instant  use,  a  stopcock  may  be 
provided.  These  siphons  in  addition  to  glass  are  being  made  of 
brass,  copper,  zinc,  lead,  iron,  hard  rubber,  cfcc. 

Application  for  patent  rights  has  been  made  in  the  name  of  the 
inventor,  Gustavus  A.  Storm,  but  all  rights,  title  and  interest  in 
the  same  have  been  assigned  to  the  Standard  Scientific  Co.  of  New 
York. — P.  B.  Perkins,  in  Svicnce. 

The  "Autofrigor"  Small  Refrigerating  Machine. 

Hitherto,  the  equipment  available  for  producing  cold — or  rather, 
extracting  heat — on  a  small  scale  by  mechanical  means  has  in- 
volved a  good  deal  of  skilled  supervision  and  attendance  in  respect 
of  l)elt  drives,  valves,  manometers,  and  stuffing  boxes,  ice.  A  set 
designed  to  eliminate  the  necessity  for  any  skilled  attention,  and 
hence  to  be  suitable  for  use  in  private  hou.ses,  has  been  placed  on 
the  market  by  the  Elektrofrigor  fiesell.  (Berlin),  and  is  described 
in  a  recent  issue  of  E.T./..  The  working  parts  are  extremely 
aimplc,  and  are  assembled  in  the  form  of  a  vertical  cylindrical 
unit.  On  top  there  is  a  squirrel-cage,  three-phase,  induction  motor 
with  vertical  si)indle  and  ventilated  .stator  housing.  This  machine 
is  mounted  on.  and  coupled  directly  to.  a  compressor,  the  cylin- 
drical casing  of  which  is  mounted  on  top  and  at  one  end  of  the 
refrigerator  chamber.  The  latter  is  in  the  form  of  a  rectangidar 
chest,  and  access  to  it  is  ol)taine(l  by  a  lid  in  the  remainder  of  the 
top.  Below  the  compressor,  and  imtirely  within  the  refrigerator 
chest,  is  the  vaporising  chamber,  which  is  cylindrical  in  form 
but  of  corrugated  metal,  in  order  to  give  maximum  cooling  sur- 
face. The  condenser  is  placed  round  the  compressor  housing,  ami 
is  itself  surrounded  by  a  water  jacket,  througli  which  water  is 
circulated  continuously. 

Methyl  chloride  is  used  as  the  cooling  medium.  Vapour  is  drawn 
from  the  vaporising  chamber  by  the  compressor,  and  forced  into 
the  conden,«er.  Thence,  the  now  liiiuid  refrigerant  pas.ses  into  the 
vaporising  chamb<>r  throngh  a  reducing  nozzle,  and  by  its  evajwra- 
tion  and  exjiansion  extracts  heat  from  th(^  surroundings.  The  ex- 
panded vapour  is  ^gain  drawn  into  the  compressor  and  the  cycle 
rep»at«d.  The  whole  vapour  circuit  is  said  to  be  sealed  hermetic- 
ally, so  that  the  cooling  medium  needs  no  replenishing.  The  cold 
lx>x  can.  of  course,  be  u.^ed  for  cold  storage  or  for  ice  making.  No 
particulars  arfe  available  as  to  the  power  of  the  motor  used,  or  the 


heat-extracting  capabilities  of  the  machine  beyond  the  statement 
that  "  a  temperature  of  —  5°  is  reached  after  a  few  hours'  work- 
ing." The  only  manipulation  required  is  to  open  the  cooling-water 
valve  and  close  the  motor  switch  when  it  is  desired  to  start  the 
machine.  The  advantage  of  the  squirrel-cage  motor  in  point  of 
simplicity  and  absence  of  brush  gear  is  obvious,  but  one  fails  to  see 
tlie  point  of  the  recommendation  (made  by  E.T./.^  that  a  con- 
verter be  installed  to  .secure  this  advantage  in  |the  refrigerator 
motor,  if  three-phase  supply  be  not  already  available. 

A  Highly  Sensitive  Electrometer. 

Mr.  a.  L.  Parson, "Chemical  Laboratory,  University  of  Cali- 
fornia, has  devised  an  instrument  in  which  the  principle  of 
working  in  a  condition  approaching  instability  is  used  to  increase 
gre,atly  the  sensitiveness  of  the  quadrant  electrometer.  The  box- 
shaped  qua<lrants  are  replaced  by  flat  sectors  subtending  about  70° 
each  at  the  centre  and  arranged  as  shown  in  fig.  2.  Because 
of  the  two  large  gaps  between  A  and  b',  and  between  A'  and  B,  the 
needle  hangs  stalely,  as  shown  by  the  dotted  lines,  by  virtue  of 
electric  forces  quite  apart  from  the  tor.sion  of  the  suspension. 
(Incidentally,  this  makes  it  possible  to  use  a  torsionless  suspension 
or  a  float  for  the  needle,  which  latter  has  been  tried  with  some 
success.")  If  now  a  potential  difference  is  set  up  between  A  a'  and 
B  b'  the  needle  is  deflected,,  at  first  nearly  proportionately  to  the 
potential  difference,  and  then  less  and  less  as  the  large  gaps  are 
approached. 

The  approach  to  instability,  and  hence  an  increase  in  sensitive- 
ness, is  brought  about  by  means  of  a  mechanical  device,  which  on 
turning  a  micrometer  screw  can  be  made  to  widen  the  small  gaps 
between  A  and  u  and  between  a'  and  b',  thus  making  the  needle 


Fig.  2. — Quadrants  and  Needle  of  Sensitive  Electrometer. 

less  and  less  stable  in  its  central  symmetrical  position.  In  this 
way  the  sensitivity,  which  in  the  least  sensitive  condition  is  about 
I!  mm,  per  millivolt  at  a  scale  distance  of  .'J  metres,  can  be  raised 
to  as  much  as  fiO  mm.  per  millivolt  easily,  and  with  some  care  even 
to  l.'iO  mm.  per  millivolt. 

A  most  important  feature  of  the  instrument  is  that,  on  account 
of  the  relative  unimportance  of  the  thickness  of  the  quartz  suspen- 
sion, the  sensitivity  to  potential  differences  is  practically  inde- 
l>endent  of  the  size  of  the  iiistrument.  The  last  model  made,  with 
a  needle  I'S  cm.  long,  has  a  capacity  of  9  cm,,  but  this  could  with- 
out difficulty  be  halved  by  reducing  the  size  of  the  instrument  ; 
and  it  might  be  halved  again  by  omitting  one  end  of  the  needle 
and  the  pair  of  sectors  below  it. 

Although  the  sensitivity  of  the  electrometer  (with  the  very 
efficient  optical  system  used)  is  theoretically  great  enough  to  detect 
10~"  volt,  it  has  not  as  yet  been  made  steady  enough  to  detect  an 
isolated  potential  difference  of  less  than  about  ^^  X  10"'  volt.  The 
device  was  described  in  a  paper  presented  to  the  National  Academy 
of  Sciences, — Sciciitijit'  American  Sii/il. 

X  New  British  Magneto. 

The  British  Liuhting  and  Ignition  Co,,  Ltd.,  of  Tottenh.ani 
Court  Road,  London,  W.C,  have  lately  brought  out  a  new  type  of 
ignition  magneto,  the  B.L.I.C.,  H.L.8  type,  specially  designed  for 
S-cylinder  engines.  Instead  of  being  of  the  usual  rotary  armature 
pattern,  the  armature  ha.s  a  stationary  winding,  and  an  iron  sleeve, 
the  latter  revolving  between  the  armature  core  anil  .the  pole  shoes. 
Among  the  advantages  claimed  for  the  new  machine  are  that  it 
gives  four  sparks  per  revolution  as  compared  with  only  two  in 
machines  with  rotating  armatures,  and  that  the  windings,  being 
stationary,  are  not  submitted  to  any  centrifugal  strains. 

New  Accumulator  Plate  Separator. 

A  new  accunmlator  plate  separator,  which  is  claimed  to  be  a 
great  advance  on  wooden  separators,  has  lately  been  adopted  in 
the  batteries  made  by  the  WiLLARD  Storaok  Battkky  Co..  of 
Cleveland,  O.,  U,S,A,  The  new  separator  ia  stated  to  consist  of  a 
rubber  composition  containing  a  very  large  number  of  threads, 
which  act  as  wioka.  The  threads  are  about  n'l  in.  long,  and  when 
wetted  by  the  acid  offer,  it  is  claimed,  little  resistance  to  the 
passage  of  current. 


Emergency  Storage  of   Coal.— I"  the  Eler/nral  Worh/ 

of  .\ugust  ISih.  a  simple  anil  inexix'nsive  method  of  unloading 
coal  on  open  groun<l  is  described.  The  railway  wagons,  with 
hopper  bottoms,  are  run  on  to  a  track,  and  the  coal  is  deposited  on 
the  track  and  betwi'en  the  alei^pers  by  0[)<'ning  the  iloora.  The  coal 
is  puahe<l  off  the  rails  when  the  wagon  is  withilrawn  by  a  balk  of 
timber  inserted  in  front  of  the  rear  wheels.  When  the  wholi' 
length  of  track  has  thus  been  covered  with  coal,  the  track  is  jacked 
up  and  rests  on  the  coal,  and  the  process  is  repeated  until  the  pile 
is  10  or  l.T  ft.  high,  when  the  track  is  relaid  on  the  ground  and  a 
second  pile  is  begun.  To  remove  the  coal,  the  track  is  laid  on  the 
ground  alongside  of  the  pile,  and  the  coal  is  loaded  into  wagons  by 
a  locomotive  crane. 
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THE    MUNICIPAL     TRAMWAYS    ASSOCIATION 
(INCORPORATED).— II. 

Thb  decisiou  of  tke  Executive  Council  to  litil.l  ibo  ICtli  aiimi:il 
c-onforence  of  the  Munioh'AL  Tuamwavs  .\.s.sociation  (Incdh- 
roKATKD)  at  Blackpool,  on  Tluinsday  and  Friday  of  last  Wivk, 
was  justiliod  by  an  fxcollont  attendance.  Nearly  HW  dele- 
gates, prineipally  tramway  managers,  and  eliairmeu  and  viee- 
chuirmen  of  tramway  committees,  were  present  from  all  parts 
of  the  Kingdom.  lu  addition,  there  were  present  as  guests, 
amongst  others,  Mr.  H.  E.  Blaiu,  of  the  l^ondou  (Jeneral 
Onmibus  Co.,  Ltd.,  and  Mr.  \V.  G.  T.  (Joodmau,  general 
manager  of  the  Adelaide  Municiiml  Tramway  Trust,  and 
Pre.sitlent  of  the  Tramwajs  Association  of  Australia. 

Mr.  Henry  Mozley  (general  manager,  Burnley  Corporation 
Tramways),  the  President,  was  in  the  chair,  and  he  was  sup- 
ported by  Aid.  S.  Flint,  J.P.  (Ijeicester),  the' Vice-President, 
past  presidents  in  Mr.  P.  Fisher  (Dundee),  Aid.  H.  i.insley, 
J.P.  (Salford),  and  Mr.  A.  R.  F'earnley  (Shefheld),  the  hon. 
treasurer  and  secretary  pro  tern.,  and  bv  Sir  J.  W.  Courtis, 
J.P.  (Cardiff),  and  Aid.  C.  P.  Spencer  (Halifax),  Members  of 
the  Council. 

The  Mayor  of  Blackpool,  Coun.  A.  L.  P.arkinson,  J. P.,  ex- 
tended a  civic  welcome  to  the  conference,  and  remarked  that 
the  time  hud  arrived  when  the  tramway  committees  of  the 
country  would  have  to  take  into  consideration  the  question 
of  oljtaining  powers  for  the  revision  of  fares.  The  railway 
companies  and  gas  and  electrical  undertakings  had  had  that 
power,  and  it  was  necessary  in  their  case,  when  he  found 
that  It)  tramway  systems  in  the  country  were  not  able  to 
turn  the  corner  tinancially,  and  when  '20  systems  only  made 
a  profit  equal  to  no  more  than  6d.  per  100  passengers.  In 
Blackpool  they  had  a  good  surplus  profit,  due  to  the  large 
number  of  visitors,  but  their  position  was  exceptional.  One 
route,  Marton,  which  they  opened  out  some  years  ago, 
resulted  in  a  big  loss  for  sevend  years,  but  the  development 
of  property  and  the  increased  rateable  value  had  repaid  the 
town  many  times  over. 

Thanks  to  the  Mayor  were  heartily  given,  after  which  Mr. 
Mozi.KV  gave  the  presidential  address,  reported  in  our  last 
issue. 

Tramway  Finance. 

Mr.  G.  W.  HoLFORD  (Salford)  read  a  synopsis  of  the  paper 
on  "  Notes  on  Tramway  Finance,"  of  which  we  gave  an 
abstract  last  week. 

Aid.  0.  F.  Spf.ncrr  (Halifax),  w-ho  opened  the  discussion  in 
a  lengthy  speech,  said  the  paper  was  of  a  more  provocative 
character  than  usual,  and  he  welcomed  it  on  that  account. 
He  thought  the  question  might  be  summed  up  under  eight 
heads  :  (1)  The  question  of  national  finance  and  its  effect  on 
municipal  finance,  ('2)  the  rising  ccipt  of  wages,  (3)  the  increase 
in  the  cost  of  materials,  (4)  the  increase  in  fare  revenue,  (6) 
the  reduction  of  electrical  power  consumption,  (ti)  the  costli- 
ness of  Parliamentary  procedure,  (7)  the  weakness  and 
strength  of  municipal  administration,  and  (8)  a  new  adoptive 
policy.  The  question  of  finance  was  an  exceedingly  complex 
one  to-day.  Before  the  war,  local  authorities  in  Lancashire 
and  Yorkshire  were  able  to  bon-ow  at  about  35  per  cent. 
Now.  owing  to  the  great  cost  of  tlie  war  and  other  causes, 
the  money  rate  had  advanced,  and  as.  after  the  war,  the 
demands  were  likely  to  be  very  heavy,  the  rate  of  interest 
would  mount  still  higher.  They  did  not  want  the  local 
authorities  to  be  competing  with  the  (government  afterwards, 
thus  forcing  up  the  rate,  and  he  thought  the  municipal  autho- 
rities ought  to  go  as  a  united  body  to  the  Chancellor  of  the 
Exchequer,  and  suggest  that  it  would  be  far  better  if  the 
Government  boiTowed  for  the  whole  lot.  and  then  lent  the 
money  to  the  local  authorities  at  a  uniform  rate.  He  w'as 
sorry  to  see  the  reference  to  the  suspension  of  sinking  funds. 
The  suggestion  was  made  in  a  Manchester  paper  some  time 
ago.  and  within  10  days  he  received  500  letters  in  reference 
to  the  matter.  The  popular  idea  of  suspension  W'as  repudia- 
tion, and  it  would  be  l>etter  if  they  asked  Parliament  to 
remove  restrictions,  and  to  enable  tramway  authorities  to 
raise  the  fares.  He  did  not  believe  in  local  authorities 
saddling  their  undertakings  with  the  heavy  incubus  of  rate 
relief,  and  he  thought  that  not  more  than  1  per  cent,  on  its 
capitalisation  should  be  paid  by  the  undertaking  to  the  local 
authority.  Wages  had  got  to  the  breaking-point,  and  he 
thought  there  ought  to  be  a  unifonn  adjustment  on  this 
question,  whilst  their  workmen  ought  not  to  be  treated  as  if 
they  were  automatic  machines.  Regarding  fares,  they  were 
hide-bound  by  Parliamentary  precedent,  and  he  was  inclined 
to  say,  with  Lord  Milner.  "  .Abolish  precedents  and  damn  the 
consequences."  Everything  had  gone  up  in  price  except  rain, 
fresh  air,  and  tramway  fares.  .\ld.  Spencer  advocated  the 
establishment  of  power  stations  near  the  sources  of  coal  and 
water  supplies,  the  current  to  be  di.stributed  to  the  local 
authorities,  and  condemned  the  pre.<5ent  method  of  generation 
as  most  wasteful.  He  also  urged  that  the  tramways  com- 
mittee should  have  such  statutory  powers  that  its  decisions 
could  not  be  upset  by  the  mere  caprice  of  the  Council  as  a 
whole.  They  .should  have  a  more  commercial  administration, 
and  a  greater  continuity  of  policy. 


Mr.  AitTHUK  Ellis  (engineer  and  manager,  Cardiff"  Cor- 
poration Tramways)  said  that  many  municipalities,  including 
his  own,  were  inclined  to  regard  the  Btiard  of  Trade  Depart- 
mental Cominittw  on  Electricity  Supply  with  great  suspicion. 
Local  authoritie.s  ought  to  have  more  representation  upon  it. 
He  was  the  chairman  of  the  Linking-up  Committee  for  South 
Wales  and  Monmouthshire  District,  and  th<'y,  like  Lanci- 
.shire  and  Cheshire,  were  going  to  try  and  show  that  the 
BoanI  of  Trade  Comniittt>e  was  not  likely  to  be  required  in 
.settling  this  question.  .'\s  to  increased  faivs,  he  believed  that 
the  workmg  cla.ss<>s,  who  did  not  know  how  to  six-nd  their 
surplus  wealth,  would  pay  them  willingly.  He  condeniu<>d 
the  present  inethod  of  settling  <lisputes  through  the  Com- 
mittee on  Production,  as  it  seemed  that  the  employes  had  onlv 
to  threaten  the  Committee  to  get  what  they  wa"nt<Ml.  They 
had  every  desire  to  lje  fair  to  the  employes,  but  they  did  nut 
like  their  hands  being  forced.  At  Cardiff  thev  carried  their 
own  insurance,  with  the  result  that  after  paying  one-half  of 
the  preiniuniK  which  a  company  would  require  they  had 
saved  Jl'D,OQO  in  14  years,  and  had  a  good  reserve. 

Aid.  R.  T.  FLETCHEit  (chairman,  Wi^'an  Tramways  Com- 
mittee), refeiTing  to  the  rise  in  interest,  asked  why  they 
,  should  pay  interest  at  all  on  borrowed  money.  He  suggested 
that  muuicipahties  could  i.ssue  notes,  to  be  repaid  at  a  certain 
period,  but  bearing  no  interest,  and  there  need  be  no  repudia- 
tion of  the  sinking  fund. 

Bailie  M.  W.  Moxtgomkhy  (chairman,  Glasgow  (Corporation 
Tramways)  said  that  their  exi^erience  had  been  that  as  they 
had  reduced  the  fares  or  increased  the  stages  the  traffic  had 
gone  up  by  leaps  and  bounds.  Their  halfpenny  fares  were 
very  profitable,  but  their  conditions  might  not  apply  to  other 
localities.  If  all  fare  restrictions  were  removed,  private  com- 
panies would  have  monopolies  that  would  be  prejudicial  to 
the  public  interest. 

Mr.  R.  J,  Bishop  (vice-chairman.  \\'althamstow  District 
Council  Tramways  Committee)  said  his  Council  sat  from 
7  p.m.  to  5  a.m.  next  morning  before  it  decided  to  abolish 
halfpenny  fares,  but  the  step  had  proved  a  thorough  success, 
and  had  been  the  mejins  of  turning  a  deficit  into  a  profit.  It 
set  an  example  which  had  been  followed  throughout  the 
London  area. 

Mr.  W.  Murray  (general  manager.  Walthamstow)  .saiil  that 
their  experience  of  car  meters  to  check  the  consumption  of 
electrical  current  had  been  very  successful,  and  had  been  the 
means  of  saving  thousands  of  pounds. 

Coun.  Dan  Ihvino  (vice-chaii-man,  Burnley  Corporation 
Tramways)  said  that  anyone  who  had  listened  to  the  discus- 
sion W'ould  be  justified  in  assuming  that  they  were  an  asso- 
ciation of  privately-owned  tramway  companies,  the  .sole  object 
of  their  exi.stence  being  the  making  of  profits  for  shareholders. 
The  principle  of  municipal  ownership  was  public  utility, 
without  thought  of  profit.  Public  utility  was  altogether 
superior  to  profit,  or  ought  to  be  so_,  and  he  thought  the  time 
would  come  when  'tramways  would  be  free  to  all  who  re- 
quired to  use  them,  just  as  roads  and  bridges,  over  which  a 
toll  had  once  to  be  paid,  were  now  free  to  the  public. 

Mr.  W.  G.  T.  Goodman,  at  the  request  of  the  President, 
gave  an  intere.sting  statement  on  tramway  matters  in  South 
Australia.  There,  he  said,  they  had  not  adopted  workmen's 
fares,  but  they  had  special  fares  for  children,  and  they  found 
that  it  brought  traffic  from  other  sources.  On  the  question 
of  power  consumption,  it  w-ould  be  impracticable  to  adopt  car 
meters  as,  ow'ing  to  labour  conditions,  they  often  had  to 
change  their  car  crews  seven  times  a  day.  They  had  a  pro- 
perly constituted  authority  to  settle  matters  in  dispute  be- 
tween employers  and  employed,  and  the  system  worked  very 
well,  as  it  relieved  the  management  of  a  great  deal  of  respon- 
sibility. If,  however,  there  was  an  authority  to  fix  wages, 
there  ought  also  to  be  one  to  fix  fares  in  accordance  with  the 
increased  exjjenses. 

Coun.  Fryer  (Birmingham)  said  there  was  danger  in  the 
suggestion  that  a  tramways  committ<'e  should  be  regarded  as 
separate  and  distinct  from  other  municipal  undertakings.  It 
was  an  integral  part  of  the  municipal  organisation,  and'he 
disliked  the  term  "trading  departments"  when  they  per- 
formed a  great  public  service.  If  a  tramway  undertaking, 
maintained  on  a  sound  and  stable  financial  basis,  with  its 
management  properly  remunerated,  and  its  employes  working 
under  decent  conditions,  made  profits,  then  it  was  assuredly 
worth  while  to  deflect  some  of  those  profits  to  helping  on  the 
prosperity  of  the  town. 

The  President  defended  workmen's  fare  traffic,  which  he 
considered  to  be  very  profitable,  and  said  that  at  Burnley 
they  found  no  difficulty  in  differentiating  between  those  who 
were  entitled  to  reduced  fares  and  those  who  were  not. 
Parcels  traffic  was  highly  profitable — 7-5  per  cent,  of  the  re- 
ceipts were  profits — if  it  was  properly  managed. 

Mr.  HoLFORD,  in  replying  to  the  discussion,  said  the  ques- 
tion of  finance  was  one  over  which  the  tramway  committees 
had  little  control.  The  local  authorities  were  seeking  in- 
creased representation  on  the  Board  of  Trade  Committee  on 
Electricity  Supply.  He  did  not  think  they  were  out  to  make 
profits,  but  they  wished  to  avoid  losses,  and  if  profits  were 
made  on  tramways  he  did  not  care  how  they  were  applied, 
so  long  as  the  .systems  were  maintained  in  a  sound  financial 
condition.  He  thought  it  would  be  a  long  time  before  tram- 
ways became  free,  and,  personally,  he  wouJ^  not  like  to  have 
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to  manage   such   a   system.     Ho   thought  free   food  and    free 
water  ought  to  precede  free  travellinji. 

The  Rule  ol  the  Footpath. 

Mv.  J.  Dalrympi.f,  (general  manager,  (llasgow  Corporation 
Tramways),  who  should  have  opened  a  discussion  on  "The 
Rule  of  the  l''i)otpath."  wa.s  unable  to  lie  present  owing  to 
the  Fioyal  visit  to  the  Clyde,  and  his  notes  on  the  subject 
were  read  by  Bailie  Montuomuhy.  The  point  raised  was  as 
to  whether  or  not  it  was  time  that  the  rule  of  the  road 
legarding  pede.stiians  to  "  keep  to  the  right  "  should  In- 
altered  so  as  to  he  the  same  as  for  vehicidar  traffic.  "  keel) 
to  the  left."  From  a  tramway  [X)int  of  view,  it  was  an  im- 
portant question,  as  uniformity  would  tend  to  prevent  con- 
fusion, and  so  avoid  accidents.  Of  S?  tramway  authorities 
circularised,  however.  H9  had  not  given  the  matter  considera- 
tion. 1-5  had  come  to  no  decision,  and  a  like  number  had 
expre.ssed  approval.  In  one  cas<>  the  change  had  been  made, 
and  only  three  had  put  forward  objections. 

Coun.  T.  Canbv  (vice-chairman,  Hudderstield  Ti-amways) 
said  his  Council  had  discus.sed  the  matter,  but  felt  that  it 
was  more  of  a  national  than  a  local  one.  If  adopted,  how- 
ever, it  would  be  of  great  benefit. 

Mr.  H.  E.  Blain  (London  General  Omnibus  Co.)  said  this 
was  a  matter  of  much  greater  importance  to  traction  people 
than  they  might  imagine.  In  the  Metropolitan  area  they  had 
46.(XK.)  street  accidents  in  a  yeai'.  of  which  S(KI  were  fatal. 
When  he  joined  his  company  the  accident  i-ecord  and  the 
amount  paid  in  clauns  were  phenomenal,  but  at  the  end  of 
four  years  they  had  reduced  their  claims  co.sts  by  ,£.50. (H»  per 
year.  In  analy.sing  the  claims,  it  was  found  that  if  the  nde 
of  the  footpath  had  been  reversed  three-fourths  of  the  fatal 
accidents  could  have  been  avoided.  In  the  London  district 
•38  authorities  were  in  favour  of  the  change,  and  only  eight 
against.  Mi'.  Blain  also  referred  to  the  success  of  the  "  safety 
first  "  campaign. 

Sir  J.  W.  CouRTUs  (chainnan.  Cardiff  Corporation  Tram- 
ways) suggested  that  the  Home  Office  should  be  approached 
bv  a  deputation  on  the  matter,  and  this  was  supported  bv 
Mr.  .\.  H.  Scott.  .T.P.,  L.C.C.,  and  Aid.  Spencer,  Halifax. 
( )ther  speakers,  however,  pointed  out  that  the  present  rules 
of  the  road  were  largely  ignored  both  by  pedestrians  and  liy 
drivers  of  vehicles. 

It  was  decided  that  the  Home  Office  and  the  various  local 
authoiities  shoidd  lie  communicated  with  on  the  subject. 

Diflerentiation   in   Fares. 

Mr.  W.  Murray  (general  manager.  Walthamstow)  then 
presented  his  paper  on  "Differentiation  in  Fares."  which  was 
reported  last  week. 

Coun.  J.  Moon  (deputy-chairman,  Plymouth  Corporation 
Tramways  Committee),  who  opened  the  discus.sion.  said  he 
thought  the  pre.sent  concessions  were  largely  the  result  of 
weak-kneed  management  in  the  past.  If  concessions  had  to 
be  made  to  workmen,  blind  people,  Ac,  by  tramway  com- 
mittees, then  other  conmiittees  should  do  the  same.  Tram- 
ways were  business  undertakings,  and  nut  philanthropic 
undertakings. 

.\ld.  Bhoadi.ky  (Halifax)  contended  that  workmen's  cais 
paid,  and  said  that  if  they  could  have  the  .same  loads  through- 
out the  day  they  could  afford  to  run  at  workmen's  fares. 

Mr.  W.  -J.  McCoMiiE  (tramway  manager,  Hull)  said  they 
carried  the  workman  there  two  miles  and  .seven-eighths  for  a 
half|H'nny,  and  the  traffic  was  a  profitable  one.  but  this  was 
a  questioii  which  every  nmnici|)ality  must  deciile  for  itself, 
having  regard  to  its  own  conditions. 

Mr.  \Vm.  Cl,()r(iH  (general  manager.  Bury  Corporation 
Tramways)  [xiinti'd  out  that  Mr.  Muriay.  in  in.staneing  the 
success  of  a  half|K'nny  fare  over  the  Hi'gh  I^vel  Bridge  at 
Newcastle,  did  not  mention  that  this  was  a  case  where  it 
was  as  cheap  to  ride  as  to  walk.  as.  though  the  distar\ce  was 
only  a  quarter  of  a  mile,  every  foot  passenger  had  to  pay  a 
halfpenny  toll. 

Mr.  A.  Ei.i.is  ((/arditT)  siiid  that  owing  to  the  wliole  of 
their  industries  centring  at  the  docks,  workmen's  cars,  at 
H)in-  and  four  and  a  half  miles  for  a  pennv,  .were  a  distinct 
loss,  as  the  cars  had  to  run  back  empty, whilst  in  the  evening, 
at  the  busiest  time,  they  had  to  put  aside  3H  cars  for  the 
pnrpo.se  of  taking  the  men  home  again,  with  the  result  that 
often  i>eople  who  would  have  paid  '2i(\.  for  the  journey  had 
to  walk. 

Mr.  R.  .T.  Bishop  (vice-chairman.  Waltliamstow)  said  their 
cars  were  running  practicfllly  empty  from  10  a.m.  to  .5  p.m.. 
and  he  did  not  think  that  Mr.  Munay  should  have  saddled 
the  whole  cost  uiwn  the  workmen's  cars.  The  probability 
was  that  if  the  workmen's  cars  were  taken  aloiu'  it  would 
be  found  that  they  paid. 

Mr.  P.  FisHF.H  (general  manager.  Dundee)  spoke  of  the 
great  succe.ss  of  cheap  fares  thi-re.  where  the  maximum  was 
one  penny,  but  Mr.  \V.  .1.  Sgt'iREs  (vice-chairman,  L.C.C.) 
said  he  did  not  think  the  halfpenny  fore  would  come  back 
in   London. 

Mr.  MCHRAV,  in  reply,  said  he  was  .sati.sfied  that  workmen's 
fares  were  not  of  much  use.  and  that  since  they  had  abolished 
halfpenny  fares  and  increased  workmen's  fares  by  50  per 
cent,  their  traffic   receipts  had  risen  fully  4d.   per  mile. 

Mr.  .\rth(ir  Ei.i.is  (Cardiff)  read  a  paper  on  "  The  Develop- 
ment of  Tramways."  but  the  ilisi-ussion  was  adjourned  until 
the  following  day. 


The    Development  of  Tramways. 

In  opening  the  di.scussinn  on  l''riday  morning,  Coun.  C. 
Raine,  ,I.P.  (vice-chairman,  Hull  Tramways  Committee),  said 
that  although  Mr.  Ellis  had  entered  upon  the  .somewhat 
dangerous  sphere  of  prophecy,  he  was  perfectly  justified,  for 
they  all  recognised  that  great  changes. would  be  made  in  the 
future  in  every  phase  of  life,  and  probably  in  none  more  than 
tramway  traction.  The  po.ssibilities  of  development  of  [las.st'n- 
ger  and  goods  traffic  seemed  to  be  overwhelming.  The  great 
difficulty  was  in  joining  up  the  urban  and  the  suburban  dis- 
tricts for  the  benefit  of  both.  .\  point  to  which  attentimi 
might  be  given  was  the  provision  of  tran.sit  facilities  for  tlir 
people  who  lived  in  congested  areas  oil'  the  main  thorough 
fai-es  of  our  cities,  and  who  were  entitled  to  have  such  facili- 
ties equally  with  those  who  lived  on  the  principal  roads.  He 
thought  that  railless  trolley  cars  might  be  used  here  with 
advantage.  The  pre.sent  system.  I)y  which  they  had  to  go  to 
Parliament  when  they  wished  to  extend  their  systems,  should 
be  relaxed. 

Mr.  A.  R.  Pearnley  (general  manager,  Sheffield)  suggested 
that  Mr.  Ellis  held  the  motor  'Inis.  as  a  factor  in  develop- 
ment of  traffic,  much  too  lightly.  For  the  past  four  and  a 
half  years  Sheffield  had  been  largely  developing  rural  traffic 
by  motor  'buses,  with  mo.st  .satisfactory  results,  for  they  had 
built  up  a  traffic  carrying  C.(K!)0,000  passengers  per  annum, 
with  receipts  amounting  to  .t'4(l.(MHI.  He  suggested  that  there 
w'as  a  great  deal  to  be  done  in  developing  the  riding  habit, 
.seeing  that  out  of  a  number  of  towns  of  which  he  had  details 
there  w-ere  only  eight  in  which  there  was  an  average  of  ovei' 
200  rides  per  head  of  population  per  annum,  whilst  there 
were  .58  between  100  and  'JKI.  and  37  Ijelow  100.  Thr;ough- 
running  and  linking-up  of  systems  were  great  features  in  the 
development  of  the  riding  habit. 

Mi\  N.  J.  Young  (general  manager,  Newport  Tramways) 
siiid  the  time  was  ripe  for  the  consideration  of  housing,  town- 
planning,  and  tramway  development  as  part  of  one  combined 
scheme,  and  he  thought  there  ought  to  be  some  measure  nf 
national  assistance  in  the  matter.  Why  should  not  Great 
Britain  be  divided  into  representative  districts,  worked  unilei 
Government  control,  and  grants  be  made  to  assist  tramwiix: 
extenision  where  necessary'? 

Aid.  W.  C.  Penton  (vice-chairman.  Sheffield)  objected  U> 
the  idea,  as  tramways  w'ere  a  local,  not  a  national,  question. 
and  Government  control  might  mean  interference  with  local 
authorities  as  to  where  extensions  .should  take  place.  He 
believed  in  the  American  idea,  that  the  provision  of  tramways 
made  for  population,  and  he  advoc'ated  a  bold  policy  in  this 
matter. 

Mr.  A.  Baker  (general  manager,  Birmingham)  said  the 
present  method  of  Parliamentary  control  over  the  schemes  of 
local  authorities  regarding  tramways  was  simply  monstrous. 
If  a  Council  wished  to  extend  its  system  in  its  own  area  it 
should  have  the  power  to  do  so.  and  though  some  form  of 
control  might  be  necess;iry  where  the  interests  of  two  or 
moie  authorities  were  concerned,  some  less  costly  procedure 
th.ni  the  present  one  oufiJit  to  he  po.s.sib!e. 

Aid.  Spencer  (Hi)lifax)  referred  to  the  ouestion  of  go<Hls 
traffic  by  tramcars  as  being  one  of  vital  importance,  both  from 
a  departmental  and  from  a  national  point  of  view.  Pie  in- 
stanced the  case  of  a  company  with  which  he  was  connected, 
ami  which  had  made  arrangements  with  the  Ijeeds  Coriiom 
tion  Tramways  Connnittee  for  the  carriage  of  the  raw  mat( 
rial  in  the  indu.stry  from  its  .source  to  the  manufactory.  IM 
1(K)  horse-carts  ami  wagons.  .SO  had  been  taken  olV  the  rcfids, 
and  the  Iveeds  Corporation  would  be  carrying  goo<ls  to  tlic 
extent  of  yO.(W)  tons  per  annum  by  the  enil  of  the  year,  ft 
had  iiaid  his  company,  aiul  he  believed  it  had  paid  the  Lei'ds 
Corporation.  The  development  of  this  idea  would  prove  (if 
great  naticmal  value.  As  to  railways,  he  believed  their  greal 
exten.sion  in  the  future  would   be  towards  eli-ctrilication. 

Mr.  A.  H.  Scott  (London)  suggested  that  mmething  very 
tangible  might  be  done  toward.*  tlie  reduction  of  fiHid  prices 
if  municipalities  were  able  to  provide  facilities  for  bringing 
agricultural  jiroduce  direct  from  the  urban  districts  to  theli 
own  public  markets. 

Mr.   Eeus,   in   reply  to  the  points  raised,   pointed  out  thai 
at    r^eeds    the    Corporation    Tramways  Committee    had    beni 
able  to  do  much  in  the  way  of  developing  goods  traffic  for  wm 
work    through    the    present    .system,   by   which    it    was   oni 
necessary  to  convince  the  respon.sible  Minister  that  the  extn 
sion  was  a  desirable  one  in  the  national  interest,  for  not  onl\ 
permi.ssion  to  be  given  to  go  on,  but  vahiable  wayleaves  anil 
privileges  to  be  obtained,     ft   would   be   a  ))ity  if  soniething 
of  this  sort  did  not  continue   after  the  war.     In   considering  ^ 
the  <'xtension   of  tramways  into  outlying   areas,    it  was  very 
necessary  that  something  .should  be  done  to  protect  the  public 
against  the  enhanced  value  of  the  land  along  the  route.    When 
tiiere   w-as  any  suspicion    of   a    trannvay  being  extended    the 
land  was  bought  up,  so  that  future  development  was  retarded 
by  exorbitant  prices. 

Business  Meeting;. 

The  annual  business  meeting  followed,  at  which  the  report 
and  balance-sheet  were  adopted.  The  President  made  refer- 
ence to  the  loss  which  the  Association  had  sustained  by  the 
deaths  of  Aid.  .L  Brodie.  J. P.  (chairman  of  the  Blackpool  / 
'Framways  and  Electricity  Committee),  and  of  Aid.  .T.  Miles. 
.LP.  (chairman  nf  the  Bolt<in  Corporation  Tramways  Com- 
mittee, and  a  former  vice-president). 
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.\1J.   S.   Flint,   J.P.    (chairuiuii,   Ij«'it'cst<'r  Tramways  Coui- 
niittee),    the    Vice-Pit-sidcnt,   was   uiiaiiiiiiously  eleotcd    PieHi-' 
(lent,  aiul  Mr.  T.  B.  Goodvku   (luanafe'er,  Croydon  Tramways) 
was  elected  Vice-President. 

Mr.  .\.  Baker  (BirniinjihaMi)  ami  Mr.  J.  M.  McKlrov  (Man- 
cliester)  were  re-elected  iiieiulier.s  dI'  th<'  Kxeeutivi'  OiHiiicil. 
I'^or  three  vacaiuie.*;  for  cniiiicilldrs  <ir  aldermen  there  were 
luiininatecl  Aid.  Spencer  (Halifax),  a  letiriii;;  niemher.  .Md.  K. 
Wood  (Stalyliiidf^c),  Ooun.  K.  Mavne,  .I.P.  (Newca.stle),  Ooun. 
.T.  Timpsoii  (Port.smouth),  and  Aid.  \V.  G.  Wylie  (South 
Shields).     The   three  first-named   were  elected. 

Mr.  J.  P.  Simpson  (Pre.stoii)  was  re-appointed  auditor,  and 
Me.f.sr.s.  E.  R.  Pickniere  (town  clerk.  Liveriiool)  and  Mr.  S.  F. 
James  (town  clerk,  Ilkeston)   hon.  solicitors. 

On  the  proposition  of  Mr.  Baker,  the  Association  placed 
on  record  its  api)ieciation  of  the  valuable  .sei-vices  rendered 
as  hon.  .^ecret^iry  and  treasurer  hy  Mr.  C.  J.  Spencer,  of 
Bradford,  who  had  resigned  his  otViie,  after  five  and  a  half 
years'  successful  work,  in  order  to  take  up  duties  under  the 
.\dmiralty.  It  was  decided  that  Mr.  Si>encer  be  elected  hon. 
treasurer. 

Mr.  A.  R.  Feamley  (Sheiifield)  was  elected  hon.  secretary, 
and  was  heartily  thanked  for  his  .services. 

The  new  President.  Aid.  Flint,  moved,  and  -Md.  Wylie 
(South  Shields)  seconded,  a  vote  to  Mr.  Mozley  for  his  ser- 
vices in  the  chair,  and  thanks  to  tlie  Mayor  and  CoriX)ration 
of  Blackpool  for  the  welcome  and  facilities  given  for  the  con- 
ference were  heartily  accorded  on  the  pro]iosition  of  Aid. 
F.  A.  Dunsford.  .7. P.  (Southampton),  seconded  by  Conn.  Fryer 
(Binninfiham).  Mr.  Charles  Fnrne.ss,  Blackpool's  borough 
electrical  engineer  and  tramway  manager,  fittingly  replied. 
Later  the  delegates  w-ere  entertained  to  luncheon  by  the 
Blackpool  Tramways  Committee.  Coun.  R.  Holt.  J.P..  the 
Deputy-Mayor,  and   chairman  of  the   Conmiittee,    presided. 

From  every  jioint  of  view  the  conference  was  distinctly 
successful,  and  the  view  was  expressed  that  in  future,  as 
before  the  war,  it  o\ight  to  extend  over  three  days  in  view 
of  the  many  impoitant  tramway  questions  which  calf  for  dis- 
cussion and  decision. 


WAR  ITEMS, 

S  : 

Glass  Order. — In  the  "  London  Gazette  "  for  September 
21st  will  be  found  a  copy  of  the  Glass  and  Glassware  Order 
of  the  Ministry  of  Munitions,  prohibiting  the  manufacture, 
supply,  or  delivery  of  any  chemical  or  electric  lamp  glass,  &c., 
except  under  specified  conditions.  Full  explanatory  notes 
are  given. 

The  Cockerill  Works. — "  Les  Nouvelles,"  of  Maastricht, 
states  that  the  Germans  are  completely  de.stroying  the 
Cockerill  ironworks  at  Seraing-sur-Meuse.  The  iron  girders 
have  been  removed,  and  all  the  blast  furnaces  are  being  blo\Vn 
up. — Times. 

War=time  Wages  in  Germany. — The  "  I^ibour  Gazette  " 
in  an  article  on  "  The  Course  of  Indu.strial  Wages  in  Germany 
during  the  War,"  gives  the  following  figui-es  relating  to 
wages  in  the  metal,  engineering,  electrical,  chemical,  and 
pottery  groups  of  industries  :  — 

Average  earnings  per  day. 
Men.  Women. 

Trade  group.              March,  Sept.,  Inc.  March,  Sept.,  Inc. 

1914.  1916.            %  1914.  1916.  % 

s.  d.  s.  d.  s.  d.  s.  d. 

Metal 5     5  7  11  44-5  '2    0  4    0  99-5 

Engineering           ..        ..       5    3  7  U  48-0  2    3  3  10  70-2 

Electrical 4     5  7     4  1)4-6  2    8  4    9  74-5 

Chemical 5     1  6    9  ,S4-2  2    4  3    6  60-4 

Stoneworking  and  pottery       4    5  5    4  21-3  18  2    2  31-1 

Owing  to  the  limited  number  of  industrial  concerns  covered 
by  the  inquiry,  as  well  as  to  disturbing  influences  resulting 
from  war  conditions,  the  Gennan  Department  of  Labour 
Statistics  are  of  opinion  that  any  conclusions  drawn  from  the 
foregoing  figures  as  to  the  movement  of  the  level  of  wages 
in  German  industry  during  the  war  must  necessarily  be  sub- 
ject to  certain  reservations.  No  reference  is  made  in  the 
source  to  the  que-stion  as  to  how  far  increased  earnings  may 
be  due  to  the  working  of  overtime. 

Protected  Trades  Certificates. — .At  Bermondsey,  attention 
was  again  drawn  to  the  indiscriminate  granting  of  certifi- 
cates under  the  Protected  Trades  Schedule,  when  a  ware- 
houseman, employed  by  a  firm  of  r.ianca.<ihire  cotton  waste 
manufacturers,  stated  he  had  received  a  certificate,  although 
no  application  was  made  for  it  either  by  his  manager  in 
London  or  by  himself.  It  was  sent  to  him  from  lyancashire. 
The  Military  Pi«presentative  said  he  had  to  draw  attention 
to  the  granting  of  four  certificates  under  the  Trade  Protec- 
tion Schedule.  Three  men  were  described  as  unskilled 
labourers,  two  20  years  old.  both  .single  men.  and  the  other 
28  years  old,  whUst  the  fourth  was  an  unskilled  millhand, 
18  years  old,  all  having  obtained  certificates.  Coun.  W. 
Shearring  said  the  granting  of  the.se  certificates  in  this  indis- 
criminate way    was  most   unfair   to  traders   and    large    em- 


ployers of  labour,  and  also  to  the  Tribunal,  who  were  called 
upon  to  send  marrii'd  men  with  large  laujilieR  into  the  Army. 
The  Military  Kepresi'utative  siiid  if  a  firm  was  on  the  Govern- 
ment list  they  automatically  received  prottntion  cards  for  all 
their  employes  over  ID  years  of  age  elassifie<l  B  I  (garrison 
duty  abroad),  or  in  the  lower  medi<al  caU'gorieH,  no  matU-r 
what  the  men  did.  Th("  Tribunal  decided  to  ask  the  Badges 
and  Protected  Trades  I  )epai'tment  to  receive  a  deputation 
on  the  question  within  the  next  fortnight.  If  no  reply  was 
received  or  a  satisfactory  .sohhtion  arrivecl  at  in  the  mean- 
time, the  Tribunal  decided  that  they  would  .susjK'nd  the  hear- 
ing of  all   further  .applications  for  exemi)tion. 

Municipal  Tramwaymen  in  the  War. — .\  return  svdjmitleil 
to  the  members  of  the  Municipal  Tramways  Asso<-iation,  at 
their  meeting  last  week,  .showed  that  of  8-1  municipal  authori- 
ties replying  to  the  queries,  the  number  of  tramway  em- 
ployes at  normal  times  was  55,208,  and  that  29,208,  represent- 
ing a  percentage  of  53,  had  joined  the  F'orcx!S.  The  amount 
paid  to  dependents  of  employes  serving  with  the  Forces 
totalled  Jl;l,437,003,  or  an  average  allowance  per  man  of 
lis.  4id.  per  week.  The  amount  collected  on  the  cars  for 
various  national  and  other  objects  was  ±'81,.509,  and  tram- 
way employes  had  contributed  i:i8,170  to  various  ndief  funds. 
On  76  systems  women  conductors  were  employed,  the  nuiiibei' 
totalling  11,757,  and  on  18  systems  there  were  women  drivers 
numbering  611.  Twenty-six  und<>rtakingB  employed  auxiliary 
tli'iver.s,  male,   these,  totalling  564. 

A   French    Advisory    Council. — According  to  the  "  Board 

of  Trade  .lournal,"  there  has  ju.st  been  published  in  a  FVench 
journal  the  text  of  a  Presidential  Decree  of  September  'Jth,  , 
creating  a  Couscil  Superieur  d<'s  Travaux  Publics  ("  Suixjrior 
Council  of  Public  Works")  to  examine  and  advise  on  the 
chief  technical,  economic,  and  financial  questions  coming 
within  the  province  of  the  Ministry  of  Public  Works  (Under- 
Secretariat  of  State  for  Transiwrts).  The  Council  is  to  con- 
sist of  (1)  the  members  of  the  existing  Conseil  General  des 
Ponts  et  Chaussees;  (2)  members  of  Parliament  and  of  cer- 
tain important  public  and  qua.si-public  administrative  bodies; 
and  (3)  21  members  appointed  by  the  Minister  of  Pubhc 
Works  from  professional  associations  concerned  in  the  execu- 
tion and  the  development  of  public  works.  The  Council  is 
to  be  divided  into  four  sections,  of  which  the  first  will  deal 
with  matters  relating  to  roads,  traffic  regulation,  motor 
vehicles,  and  the  distribution  of  electric  energy;  the  second 
will  deal  with  questions  affecting  navigation,  the  manage- 
ment and  utilisation  of  water  and  water-power  (floods, 
hydrauHc  works,  &c.) ;  the  third,  with  matters  relating  to 
ports  (works,  the  regulation  of  harbours  and  lighthouses,  the 
provision  of  buoys  and  beacons,  and  coast  erosions) ;  and  the 
■fourth  with  -matters  atTecting  railways. 

After  the  War.— Dr.  .Addison,  Minister  of  Reconstruc- 
tion, addressing  a  meeting  at  Huddersfield,  said  that  what- 
ever steps  were  taken  to  deal  with  the  problems  of  recon- 
struction, we  must  rely  in  the  main  on  people  helping 
them,selves.  The  Germans  had  been  busy  at  the  work  of 
reconstruction  for  some  time,  and  they  had  been  endeavour- 
ing in  different  parts  of  the  world  to  secure  the  supply  of 
raw  materials  that  our  people  would  need.  They  were  still 
making  extensive  efforts  to  acquire  conirol  of  great  mineral 
deposits.  They  had  even  tried  to  buy  them  in  England 
during  the  war!  Dr.  Addison  said  that  the  unemployment 
problem  ought  not  to  be  so  formidable  asfit  looked,  but  we 
must  prepare  to  cope  with  the  difliculties  that  might  arise. 
Over  a  million  men  who  were  fighting  would  _  have  their 
places  kept  oi>en ;  another  large  class  would  be  immediately 
required  on  .shipbuilding  and  the  railways  at  home  .and 
abroad.  There  would  be  big  demands  in  many  trades,  but 
the  provision  of  raw  materials  was  essential.  Shortage^of 
ships  had  aggravated  the  shortage  of  some  materials.  The 
more  the  traders  did  for  themselves  to  remedy  this  the  better 
he  would  be  pleased,  and  he  proposed  to  consult  the  traders 
themselves  as  to  how  best  to  do  it.  It  was  of  great  nation.il 
importance  that  the  manufacturers  .should  overcome  then- 
differences  and  co-ojierate.  The  Government  had  had  as  one 
of  their  chief  difficulties  the  securing  of  .such  co-operation. 
In  the  past  we  had  not  made  enough  u.se  of  OTaiiis.  Highly 
trained  scientific  men  who  had  overcome  the  difficulties  ot 
supplying  our  armies,  had  in  the  past  been  paid  salaries 
which  were  a  disgrace.  Increa.sed  productivity  was  the  only 
way  to  overcome  war's  devastation.  To  secure  such  increased 
productivity  we  needed  ;— Co-operation  between  Capital  and 
Labour;  better  conditions  of  life;  better  training;  and  better 
industrial  methods.  One  of  the  chief  reasons  why  Germany 
had  invaded  our  markets  was  by  organisation  in  buying  and 
in  selling;  we  must  do  the  .same.  As  a  result  of  his  examma- 
tion  of  the  results  in  factories  where  efficiency  prevailed  he 
was  able  to  mention  one  case  where  although  wages  had  in- 
crea.sed by  20  per  cent.,  production  costs  had  fallen  by  29 
|>er  cent.  . 

Mr.  G.  H.  Roberts,  Mini.ster  of  Labour,  speaking  in  London 
on  Sunday,  referred  to  plans  for  the  return  of  soldiers  to 
civil  life.  "  He  recognised  that  public  opinion  would  not 
tolerate  procrastination  in  this  matter.  The  men  W'ere  re- 
cruited for  the  duration  of  the  war.  and  they  were  formu- 
lating plans  for  carrving  out  that  undertaking;  but.  of  course, 
it  would  take  .some  time.  They  might  have  to  enjoin  patience, 
but  everything  practicable  would  be  done  to  expedite'  demobill- 
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sation.  The  men  for  whom  sitiiatiuns  were  waiting  would  be 
returned  earliest.  Every  man  would  have  a  month's  holiday 
with  lull  pay  and  full  allowances.  The  men  would  have  the 
right  of  unemployment  benefit  at  the  rate  of  at  leant  10s.  per 
week.  They  were  going  to  increase  the  number  of  Jjabour 
Exchanges  and  extend  their  functions.  In  regard  to  muni- 
tion workers,  the  plans  were  not  so  cojnplete.  hut  they  would 
be  dealt  with  on  very  similar  lines. 

To  be  Wound  Up. — The  followintjconipany  is  tobe  wound 

up  under  tlie  Trading  with  tlie  Knemy  Amendment  Act,  1916  : — 

The  Chicafro  Raw  Hide  Co.,  Ltd.,  Hythe  Road,  Willesden,  London, 
N.W.,  machine  belting  manufacturers.  Controller,  A.  P.  Ford, 
4b,  Frederick's  Place,  Old  Jewry,  London,  E.G. 

Exemption  Applications. — .\t  the  Marylebone  Tribun,il, 
Mr.  V.  J.  Malton.  aged  "29,  married,  0 '2,  electrical  contractor, 
of  St.  John's  Wood,  applied  for  further  extension.  He  had 
been  given  four  weeks'  extension  to  enable  him  to  find  work 
of  national  importance,  but,  being  offered  as  a  substitute, 
had  refused  to  take  a  job  because  he  was  offered  9id.  an  hour 
instead  of  Is.  Id.,  the  Trade  Union  rate.  The  Military  Repre- 
sentative said  that  Malton  would  be  an  exceedingly  useful 
man  in  the  Aru)y.  The  Tribunal  thought  the  man  would 
have  been  wise  to  accept  9Jd.  'The  Army  wanted  men  who 
could  do  the  work  that  he  could  do.  The  application  was 
refused. 

Bexhill-on-Sea  Tribunal,  after  a  review,  has  granted  six 
months'  conditional  exemjition  to  W.  H.  Wakefield  (38,  B3), 
clerk  at  the  Coi'poration  electric,  light   works. 

The  Hull  Triliunal  has  granted  exemption  until  January 
1st  to  a  brake  adjuster  appealed  for  by  the  Corporation  tram- 
way department.  The  man  i.s  the  only  adju.ster  left  for  100 
cars. 

At  Lewes,  on  a  review,  conditional  exemption  held  by  a 
shift  engineer  ('26.  Class  A)  at  the  electi-ic  light  works  was 
cancelled,  and  three  months  sub.stituted.  The  man  .stated 
that  he  joined  the  .\ruiy  two  years  ago,  but  was  sent  back 
to  civil  work. 

At  Buxton,  an  electi-ical  engine<>r  who  api>ealed  stated  that 
he  was  in  poor  health,  and  would  break  down  if  he  had  to 
join  up.  He  was  exempted  until  March  13th.  Similar  time 
wa.s  given  to  two  other  electricians,  and  a  third  had  his 
appeal  respited  for  a  month  to  enalde  hiiu  to  secure  a  Trade 
Protection  Certificate. 

Before  the  West  Kent  .\ppeal  Court,  renewed  exemption 
was  .<;ought  liy  F.  Butcher  (34),  electrician,  of  Bexley  Heath. 
The  appeal  was  dismissed,  and  time  to  enable  him  to  wind 
up  hi.s  business  affairs  was  refu.sed. 

.\t  Deptford.  four  months'  exemption  was  allowed  to  E. 
Brown  (39).  who  is  in  sole  charge  of  the  electrical  machinery 
at  a  local  cattle  food  works. 

.■^t  Brighton,  a  firm  of  electrical  engineers,  appealing  for 
an  electrician  (39,  B'2),  stated  that  he  was  the  only  man 
left  out  fif  a  stall'  of  IS.  He  was  employed  on  hospital  and 
r.overnment  work,  and  the  ab.solutely  necessary  installations 
for  business   jieople.     Three  months  were  conceded. 

At  Folkestone,  a  review  wa.s  made  of  the  case  of  A.  H. 
.Tenkins  (31),  chief  clerk  to  the  Electricity  Supply  Co.,  Ltd. 
Col.  Daniel  .said  that  a  suitable  substitute  in  the  person  of 
a  clerk  from  a  bank  had  Ijeen  found,  but  the  company  would 
not  accept  him.  The  .substitution  autliorities  con.sitlered  that 
the  substitute  could  have  been  given  a  month's  trial.  On 
behalf  of  the  company,  it  was  stated  that  the  'man  sent  as 
a  sub.stitute  was  not  fitted  for  this  particular  work,  and  was 
evidently  inefficient.  Exemution  was  continued  until  a  suit- 
able substitute  is  found.  The  sanu'  decision  was  arrived  at 
in  the  case  of  Mr.  'Dixon  (^l),  switchboard  attendant.  In 
this  instance,  the  substitute  offered  was  48  vears  of  age.  and 
had  left  the  Twickenham  sub-station  on  the  ground  of  ill- 
health,  and  wa.s  not  fit  for  any  position  needing  experience 
and  initiative.  Other  substitutes  refu.sed  were  a  man  recom- 
mended for  direct-current  work  only,  and  a  telephone  fitter 
and  iiil)bing  electrician. 

Dartford  Rural  Tribunal  has  granted  six  months'  exeuip- 
tion  to  F.  H.  r,\iff  (30).  electrician,  of  Stone. 

At  Tring,  the  Grand  Junction  Canal  Co.  apnlied  for  ex- 
emption for  J.  Mead  ('ii.  Class  A),  chaige  hand  of  the  elec- 
trical plant  at  Tring  Ford.  Exemption  until  October  7th  was 
allowed. 

At  Bath.  Militarv  apivals  were  made  airainst  E.  J.  Cooke 
(35.  CI),  electric  tram  driver,  and  H.  Shrubsole  (32.  Class  A), 
fitter  and  spare  driver,  emploved  bv  the  Electric  Tramways 
Co.  The  manager  .<ni(l  that  Shrub.sole.  although  an  inspector. 
had  been  doint'  fitting,  Ac,  owing  to  the  number  of  men 
released  for  the  Amiy.  In  the  case  of  Cooke,  conditional 
exemntinn  was  continued,  and  in  respect  of  Shndisole  the 
apneal  was  allowefl.  and  the  certificate  of  exeniption  can- 
rolled  . 

At  Southwark.  Messrs.  Hotton  &  TTodu.son.  electrical  engi- 
neers, applied  for  the  furtlier  exemption  of  F.  W.  Hotton. 
son  of  one  of  the  nrincipals.  ICt  vears  old,  fit  for  garrison  duty 
at  ^ome  (CI).  H<'  was  described  as  an  engineer,  but  Mr. 
Hottrm,  sen.,  claimed  that  his  son  was  in  n  certified  occupa- 
tion, as  he  was  a  tool  .setter,  havinc  served  his  apprentice- 
ship to  tool  making  and  setfinR.  He  was  solelv  employed 
now  on  this  work.  He  was  granted  conditional  exemption 
ns  beinc  in  a  certified  noeupation.  on  condition  that  his  inden- 
tures of  apprenticeship  were  produced  for  inspection. 


BUSINESS  NOTES. 


The  Trade  of  Guatemala.— The  U.S.  Consul  in  Guatemala 

reports  that  in  numufactiires  of  iron,  copper,  tin,  and  lead,  and  their 
uompounds,  the  United  States  supplied  during  li»l(i  over  i)3  per 
cent,  of  the  import  trade,  the  increase  in  electrical  goods  more  than 
equalliufj  Germany's  loss  ;  but,  he  adds,  after  the  war  American 
manufacturers  may  have  to  meet  vigorous  competition  in  these  lines, 
especially  as  Germans  control  the  largest  electrical  installation  in 
Guatemala,  and  their  concession  is  pi'actically  a  monopoly.  The 
further  development  of  electric  lightiuK:  and  power  in  small  units 
on  the  larger  coffee,  cane,  and  other  plsjitations,  offers  an  oppor- 
tunity that  can  be  safely  sought.  "  Ninety-five  per  cent,  of 
Guatemala's  industrial  and  agricultural  machinery  w.as  imported 
from  the  United  States  in  11)16.  There  is  a  decided  preference  for 
American  industrial  machinery,  but  as  the  country  is  purely  a>rri- 
cultural  there  is  little  demand  for  other  than  repair  machinery  and 
small  power  plants  for  sawing  lumber  and  cleaning  coffee.  As  the  « 
most  progressive  '  fincas '  or  plantations  are  owned  or  managed  by  ; 
Germans,  machinery  of  German  make  was  preferred  before  the 
war.  This  handicap  has  been  lary:ely  overcome,  and,  with  careful 
handling,  the  trade  can  be  held  by  the  United  States.  All  the  rail- 
way material  imported  in  1916  was  of  American  manufacture,  as  '' 
the  railroads  of  Guatemala  are  owned  by  American  capital.  Other 
lines  are  projected,  and  the  market  for  their  supplies  will  be 
competitive." 

Electrical  Affairs  in  Jamaica. — Accordinif  to  an  Amcrii'un 

Consular  report,  American  manufacturers  furnish  most  of  the  elec- 
trical supjilies  and  equipment  used  in  Jamaica.  The  imports  are 
grouped  separately  under  two  headings,  as  follows  : — (1)  Apparatus 
necessary  for  generating,  storing,  conducting,  converting  into 
power  or  liffht.  and  measuring  electricity  ;  and  (!')  telegraph  and 
tele])bonic  wire  and  apparatus.  The  imports  of  both  groups  fall 
under  the  list  of  articles  admitted  duty  free.  During  1914  the 
imports  of  the  first  group  amounted  to  £10,2.50,  and  in  191.">  to 
£(!,S04,  and  the  second  group  to  .£1,39S  and  .i:l,31S  respectively. 
The  reason  why  American  equipment  represents  a  large  percentage 
of  the  imports  is  that  in  many  instances  the  original  installations 
consisted  of  American  equipment.  In  Port  Antonio  district, 
embracing  the  parishes  of  Portland  and  St.  Mary,  there  is  one 
electric  light  plant  and  one  telephone  exchange,  both  located  in 
Port  Antonio.  Both  jjlants  are  relatively  small,  but  well  equipped. 
The  Port  Antonio  Electric  Light  Co.  has  a  capacity  of  190  KW.,  and 
furnishes  electricity  for  lighting'  purposes  only  at  the  r.ite  of  Is. 
per  KW.  There  is  no  demand  for  electricity  for  power  purposes. 
The  Port  Antonio  Telephone  Co.  has  .52  instruments  installed  in 
the  town.  Practically  all  the  supplies  required  by  the  local  traile 
are  handled  by  the  oper.atiug  company.  In  general,  the  equipment 
is  much  the  same  as  that  in  use  in  the  United  States,  although 
.somewhat  antiquated.  This  applies  particularly  to  lamps,  switches, 
telejihone  instruments,  &c.  Electrical  accessories  such  as  irons,  .  . 
fans,  vibrators,  and  cookintr  utensils  have  no  sale,  owing  to  the  fact  ■  rf 
that  the  local  electric  light  plant  operates  at  night  only.  ^ 

Trade  Inquiries. — Russia. — An  engineerat  Ekaterinodav, 

who  proposes  to  open,  after  the  war,  an  office  and  depot  for  the 
sale  of  machinery,  tec,  desires  to  receive  catalogues,  placards,  illus- 
trations, jihotojiraphs  for  lectures  and  for  lantern  slide  .advertise- 
ments from  ITnited  Kingdom  electrical  and  engineering  firms  and 
works  manufacturing  electrical  goods,  kc.  Name  and  address  can 
be  obtaineil  from  the  'Department  of  Commercial  Intelligence. 
73,  Biisinghall  Street,  B.C.  2  (.Reference  No.  333"). 

Denmark. — A  Copenhagen  firm  which  intends  to  inaufjurate  a  i 
commission  business  wants  to  get  into  touch  with  United  Kingdom  ■ 
manufacturers  of  electric  cable,  various  kinds  of  wires  and  wire 
rope,  brass,  cojiper,  chinaware,  iS;c.  British  ;roods  only  are  to  be 
dealt  in  to  replace  German  tjoods,  which  are  still  prominent. 
Agtivities  will  be  extended  to  cover  Scandinavia,  and  eventually 
Russia.  Name  and  address  from  the  Department*,  as  above 
(Reference  No.  334). 

Auction  Sales. — Mu.   T.   H.   (tRifkiths   will    sell    by 

auction  on  Octolxu-  3rd,  at  Longton,  Stoke-on-Trent,  the  premises, 
machinery,  and  effects  recently  in  the  occupation  of  Messrs.  .\dams 
Bros.,  electrical  eufjinccrs,  Longton.  For  particulars  see  our  adver- 
tising pages  to-day. 

The  Asskts  Auction  Co.  will  sell  by  auction  on  October  3rd. 
at  129,  Newington  Causeway,  London,  the  stock  of  an  electrical 
goods  factor.    For  particulars  see  our  advertising  pages  to-day. 

France. — Under  the  style  of  Societe  Franeo-.\niericaine 

Scholak,  Varda  et  Cie,  there  has  been  formed  in  Paris,  at  6,  Vvenue 
Perrichont.  a  company  with  a  capital  of  62,000  fr.,  for  the  manu- 
facture of  electrical  api)aratu8. 

The  Soci(;te  .X.  Iluschard  et  Cie.,  of  10,  Rue  Nouvelle,  Paris, 
electric  suppliers,  li,a.s  been  dissolved. 

There  has  just  been  establishi'd  at  Nanterre  (Seine),  18,  Route  de 
Cherbourif,  a  company  with  a  capital  of  l..")00,OilO  fr.,  whose  objects 
are  the  manufacture  of  all  kinds  of  electric  accumul.ators  and  their 
accessory  appar;Un3. 


Proceedings.— U.xi.Kv,   11. 

consulting    engineer,   Ealin^.- 


Bankruptcy 

Oliver     Huxley) 
September  1  1th. 

Liquidation.  —  Colston     Electrical    Wouks, 

Bristol. — Liquidator  (C.  H.  King)  released  September  14th. 


il.    (otherwise 
Trustee    released 
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Trade  Annouacements.— Meshhh.  L.  W.  Wild  c\;  K.  I'. 

Bakkielu  have  diapoai-d  of  their  rights  tJovemi'iR  th''  Wikl- 
Barfield  process  of  steel  hardenin};'  to  .\utoinatic  iiml  Electric 
Furnacea,  of  tj,  Old  Queeu  Street,  Westminster,  S.W.  1,  who  are 
inanufacturintT  and  inslallin;;  complete  e(iuipmenta  (furnaces, 
quenching  apparatus,  instruments.  &c.)  for  carrying  out  precisiom 
hardeuinfj.  Mr.  Karfield  is  manafjin};  director.  .An  illustrated 
booklet  has  been  issued  describinsr  the  e(iuipmeut. 

MiSSSKS.  Ckked  A:  Co.,  Ltd.,  announce  that  by  the  mutual  ajjrec^- 
menk  of  the  parties  concerned,  the  arranj^'enients  for  the  ac<iuire- 
nient  by  tlu-m  of  the  wireless  interests  of  the  Inilo-European 
Teletrraph  t'o.  and  of  the  printinjr  tele^rraiih  business  beloni^'in^  to 
Mr.  Donald  Murray,  have  been  cancelled.  The  board  of  Creed  and 
Co.,  Ltd.,  now  consists  of  Mr.  F.  G.  Creed  (chairman).  Mr.  W. 
Arthur  Coulson,  and  Mr.  Nicol  Paton  Rrown. 

Electrical  Trade  in  the  Transvaal. — Tbo  .IdhimiicslmiK 

Chamber  of  Commerce,  in  its  review  of  traile  conditions  in  HUB  in 
Johannesburg-  and  the  Province  of  the  Transvaal,  stated  that  the 
general  feeling;-  in  the  electrical  trade  was  that,  liiKi  beinfr  the 
third  year  of  the  war,  business  had  been  exceptionally  well  main- 
tained. Indent  orders  for  the  heavier  electrical  (foods  suffered,  but 
the  volume  of  business  Wiis  satisfactory,  and  the  increased  costs 
due  to  mamifacturing  difficulties,  extra  freitrht  rates,  and  insur- 
ance had  not  had  an  ajipreciahle  detrimental  effect  upon  the 
demand  for  the  smaller  lines  of  electrical  machinery,  cable  and 
wires,  and  electrical  supplies.  The  total  imports  of  electrical 
material  into  the  Union  of  South  Africa,  of  which  about  40  per 
cent,  was  shipped  to  the  Transvaal,  were  £472,287  in  11115  and 
16  71.5,898  in  1916,  divided  as  follows  : — Electric  cables  and  wires, 
£111,789  and  £237,341  ;  electrical  littinjfs.  includin};  posts, 
£182,192  and  £298,064;  and  electrical  machinery,  £178,306  and 
£180,493. 

These  fifrures  include  imports  from  neutral  countries.  The  year 
was  sharply  divided  into  two  well-defined  periods  as  regards  com- 
petition. During  the  first  six  months,  when  there  were  also  con- 
siderable stocks  available,  the  competition  was  quite  keen  ;  in  the 
latter  portion  of  the  year,  with  the  mining  groups  once  more 
baying  heavily  and  local  stocks  becoming  gradually  depleted,  trade 
was  brisk  and  prices  attractive.  During  1916,  owing  to  the  several 
causes  previously  suggested,  there  was  an  increase  in  the  price  of 
megohm  wires,  30  per  cent.  ;  armoured  cables,  50  per  cent.  ;  and 
motors.  25  to  30  per  cent.  There  was  hardly  any  difference  in  the 
prices  quoted  for  metal  filament  lamps"  during  1910.  but  every 
indication  of  a  sharji  rise  in  1917. 

Hackney   Carbon    Contract.— The   Hackney   Electricity 

Committee  has  agreed  to  relieve  the  General  Electric  Co..  Ltd., 
from  the  obligation  of  completing  the  balance  of  arc  lamp  carbons 
due  under  a  contract  of  1914,  on  the  condition  that  the  company 
guarantees  to  supply  the  Council  with  (iOO  2t0-volt  half-watt  type 
lamps  at  the  list  price  in  force  on  the  date  on  which  delivery  may 
be  effected  after  the  removal  of  the  Public  Lighting  Restrictions, 
subject  to  a  preferential  discount  of  28  per  cent.,  and  to  give  such 
order  priority.  The  company  has  accepted  the  condition.  The 
contract  for  the  carbons  of  different  dimensions  was  at  60s.  and  703. 
per  1,000  pairs  in  1914,  but  owing  to  increased  cost  of  material, 
wages,  ttc,  the  ruling  prices  per  1,000  pairs  are  now  £12  4s.  6d.  and 
£10  respectively,  which  would  mean  a  very  serious  loss  to  the 
company  under  the  original  terms. 

Book  Notices. — '"  Tramways  and  Light  Railways  Asso- 
ciation Journal."  September.  Contains  a  copy  of  the  Munitions 
of  War  Act,  1917. 

Catalogues    and    Lists. — British    Thomson-Houston 

Co.,  Ltd.,  Rugby. — List  No.  2.255  A  (eight  pages),  containing  an 
illustrated  description,  with  tabulated  dimensions,  of  their  type  DQ 
continuous-current  motors, 

Mr.  George  Ellison.  Wellhead  Lane  Works,  Perry  Barr,  Bir- 
mingham. —  Two  catalogue  lists  detailing  apparatus  recently 
developed  to  meet  a  definite  demand  ;  No.  27  (10  pages),  gives  full 
description,  with  illustrations,  diagrams,  weights  and  dimensions,  and 
prices  in  shillings,  of  disconnectors  for  A.C.  and  c.c.  circuits  up  to 
750  volts  ;  No.  28  (eight  pages)  deals  similarly  with  trailing  cable 
sockets  and  plugs  for  oil-break  gate-end  boxes  for  the  same  circuits 
and  voltages. 


LIGHTING  AND  POWER  NOTES. 


Australia. — As  terras  could  not  be  agreed  upon  l)etween 

the  Kerang  (.Vie.)  Electric  Supply  Co.  and  the  local  Shire  Council 
for  the  purchase  of  the  company's  electric  lighting  plant  for 
£5,580,  the  Council  has  decided  to  accept  the  offer  of  the  Falkiner 
Electric  Co.  for  the  supply  of  a  plant  at  £3.685. — Tenderx. 

Bray  (Co.  Wicklow). — Price  Increase. — The  Council 
has  decided  to  increase  the  charge  for  electrical  energy  by  10  per 
cent,  to  meet  the  advance  in  cost  of  fuel  oil. 

Bury    (Lanes.). — Prick    Increase. — The    Electricity 

Committee  has  decided  to  advance  the  charges  for  electricity  for 
lighting,  power,  heating,  and  tramways  by  the  addition  of  5  per 
cent,  to  each  account.  The  advance  comes  into  operation  on 
October  1st,  and  the  charges  will  then  be  20  per  cent,  over  the  pre- 
war standard  for  lighting,  heating,  and  tramways  and  30  per  cent, 
for  power. 


Cavan. — The  Hoard  of  (.iuardians  have  eoinimiiiieated 
with  Mr.  J.  P.  Tierney,  electrical  engineer,  Dublin,  with  regard  to 
the  proposed  introduction  of  electric  lighting  in  the  workhouoe 
buildings,  and  the  question  whether  suction  gas  or  oil  plant  sh(mld 
be  used. 

Continental. — Norway. — The    city    of    Htavanger    lias 

decided  to  tali.'  a  10  years' lease  of  the  12,000  H. P.  that  is  being 
developed  by  a  private  Norwegian  comjiany  at  Florli,  on  one  of 
the  neighbouring  fjords,  c(jmm(^ncing  in  January,  1918,  wluui  the 
scheme  is  expected  to  be  in  working  onier.  The  price  is  $1206  per 
n.l>.-year.  Similar  leases  were  effected  in  Itlll.  at  S7'50  ])er  n  P., 
but  it  is  necessary  that  the  municipality  should  have  as  much  elec- 
tricity as  p(}ssible  at  its  disposal,  owing  to  a  possible  shortage  of  fuel 
during  the  coming  winter,  as  the  city's  present  suj)ply  of  hydro- 
electric jiowcr  is  insutficieut  and  the  plans  feu-  further  utilising  the 
available  falls  which  the  city  owns  cannot  be  carried  through  for  some 
time.  The  company's  power  will  be  transmitted  over  very  difficult 
country  to  the  lake  where  the  city's  jwwer  station  is  situated,  the 
line  lieing  carried  on  wooden  poles  straight  up  over  the  steep 
mountain  siile  to  a  height  of  about  2,500  ft.  above  the  fjord  ;  one 
span  alone  will  be  a  mile  long,  crossing  the  llogsfjord,  and  saving 
a  distance  of  18  miles.  The  scheme  will  finally  be  built  for  50,000 
volts,  but  for  the  present  about  30,000  volts  will  be  utilised. — 
r.S.  (\ti)imi'rfr  lleportx. 

Netherlands. — The  increased  cost  of  coal  has  made  it  necessary 
to  raise  the  jirices  of  gas  and  electricity  supplied  by  the  Amsterdam 
municipal  works.  Electricity  has  been  supplied,  according  to  the 
((uantity  used,  at  12  to  15  Dutch  cents  for  light  and  8  to  10  for 
power  per  KW.-hour.  These  charges  it  is  now  proposed  to  increase 
by  5  Dutch  cents  for  light  and  1  i  cents  for  power. 

Faversham. — Price  Increase. — The  T.C.  has  decided 

to  increase  the  charges  for  electricity  by  Jd.  per  unit. 

India. — An  application  has  been  made  to  the   Madras 

Government  by  Messrs.  Best  &  Co.,  of  Madras,  for  authority  to 
establish  an  electric  lighting  and  power  installation  in  Madura. 
344  miles  from  Madras. 

Launceston. — Price  Increase. — The  T.C.  has  decided 

not  to  oppose  the  application  of  the  Launceston  Electric  Supply 
Co.  to  the.B.  of  T.  for  power  to  charge  a  maximum  of  Sd.  per  unit 
for  the  supply  of  electricitj'. 

Monasterevan  (Co.  Kildare).— •'^trket  Lightincj.— The 

Athy  No.  1  District  Council  has  accepted  the  tender  of  Sir.  R. 
Griffin  for  the  lighting  of  this  town  by  electricity,  200-c.p.  lamps 
to  be  used.  A  supply  of  current  will  be  available  also  for  business 
people  and  private  residents.  Hitherto  Monasterevan  has  been 
lighted  by  oil  lamps. 

Morley. — Bulk  Supply. — Owing  to  the  heavy  loss  on 

the  Corporation  electricity  works,  several  members  of  the  Corpora- 
tion are  of  opinion  that  the  time  has  arrived  when  the  question  of 
purchasing  energy  in  bulk  should  be  considered,  instead  of  gener- 
ating it  as  at  present. 

Newport    (I.    of   W.).— Street    LiciHTiNG.— The  T.C. 

has  accepted  the  offer  of  the  Electric  Light  Co.  for  public  lighting 
until  further  notice,  at  a  charge  of  £30  per  quarter. 

Nuneaton. — Price  Increase. — The  T.C.  has  decided  to 

increase  the  pre-war  charges  tor  electricity  by  33J  per  cent,  for  the 
quarter-  commencing  September  30th,  and  to  apply  for  sanction  to 
a  loan  for  money  expended  on  plant,  mains,  and  services. 

Oban. — Price  Increase. — The  rate  for  electric  lighting 

has  been  raised  from  7d.  to  .Hd.  per  unit ;  for  power  to  ordinary 
consumers,  from  4d.  to  4jd.  per  unit,  and  to  large  consumers,  from 
Ijd,  to  2:ld.  per  unit ;  and  for  heating,  from  £1  per  KW.  plus  Id. 
per  unit  to  £1  per  KW.  plus  Ud.  per  unit. 

Roclidale. — Street  Lighting. — The  Electricity  Com- 
mittee is  suggesting  that  the  problem  of  street  lighting  during  the 
winter  shall  be  partly  met  by  the  provision  of  arc  lamps,  supplied 
with  current  from  the  tramway  overhead  wires,  on  the  main  tram- 
way routes.  In  the  event  of  an  alarm  the  lights  would  be  extin- 
guished when  the  current  was  switched  off  from  the  cars. 

Salford. — Dock     Equipment. — The    Manchester     Ship 

Canal  Co.  proposes  to  carry  out  improvements  at  the  Salford 
Docks,  including  the  putting  down  of  electrical  plant  for  various 
purposes. 

South   Africa.— Cape    Town    E.xtbnsions. — The  City 

Council  proposes  to  erect  additional  stores,  workshops  and  offices  for 
the  E.L.  department,  at  a  cost  of  £16,940,  and  to  install  additional 
plant  sufficient  for  the  estimated  requirements  of  the  next  25  years, 
including  the  electrification  of  the  suburban  railway  from  Cape 
Town  to  Simons  Town,  and  the  energy  required  for  tramway  pur- 
poses. The  plant  that  the  power  station  will  accommodate,  with 
the  alterations  and  additions  now  contemplated,  it  is  estimated  will 
deal  with  a  dem.iud  of  24.000  KW.,  being  five  times  the  maximum 
present  load.  The  purchase  of  the  following  new  plant  is  recom- 
mended :— Additional  3,000-KW.  turbo-alternator,£20.000;  1,000-KW. 
motor-generator  for  town  and  dock  supply,  £5.500  ;  400-k\v.  con- 
verter for  supply  of  docks,  £2,500  ;  one  boiler  (35,000  lb.  of  steam 
per  hour),  £14,000;  one  boiler  (17,500  lb.  of  steam  per  hour), 
£9,500;  steam  piping,  £2,000;  two  turbo  boiler  feed-pumps, 
£900  ;  wet  air  filters,  £500  ;  extra-high-tension  and  low-tension 
switchgear  and  protective  devices,  £30,000  ;  additional  bank  of 
transformers  of   11,000   volts,   £2,000  ;    and   one  of  2,200  volts, 
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£250  ;  coutingencies,  £8,460  ;  making  a  total  of  £9d,G10.     It  is 
also  proposed  to  spend  £68,000  on  distribution  cables. 

Johannesburg  :  Compulsory  U.sioNiaM.— Recently  the  Amal- 
g-amated  Society  of  Engineers  notified  the  T.C.  that  unless  the 
non-unionists  employed  at  the  municipal  power  station  joined  the 
Union  or  were  dismissed,  there  would  be  a  strike;  there  were 
about  200  mechanics  employed  at  tlie  station,  of  whom  all  but  14 
were  members  of  the  Union.  The  jjeneral  manager,  on  the 
instructions  of  the  Tramway  and  Liglitiug  Committee,  issiied  a 
notice  calling  on  all  non-union  men  in  the  gas  and  electricity 
departments  to  join  their  respective  Unions  by  July  HI st  last,  or 
their  services  would  be  dispensed  with.  At  a  meeting  of  the  T.C, 
the  action  of  the  Committee  was  discussed,  and  after  a  long  debate 
a  motion  was  carried  disapproving  of  the  Committee's  action,  and 
ordering  the  immediate  withdrawal  of  the  notice.  It  is  reported 
that  the  non-union  employes  have  now  joined  the  A.S.E. 

Durban. — Year'.s  Workino. — At  a  recent  meeting  of  the 
Municipal  Council,  the  Mayor  (Councillor  J.  H.  Nicolson)  said  that 
the  electrical  department  had  had  another  successful  year,  the 
revenue  totalling  £125,000,  being  £11,000  in  excess  of  the  esti- 
mates, while  it  was  not  likely  that  the  expenditure  would  be  more 
than  the  estimated  figure,  and,  after  contributing  largely  to  the 
borough  fund  and  making  adequate  provision  for  renewals,  sinking 
fund,  &c.,  a  handsome  surplus  would  accrue  as  a  result  of  the 
year's  working.  The  units  sold  would  be  22,000,000,  as  compared 
with  20,000,000  for  the  preceding  year  and  15,000,000  units  for  the 
year  immediately  preceding  the  war  ;  the  figures  demonstrated  the 
wisdom  of  the  T.C.  in  deciding  early  this  year  to  adopt  the  borough 
electrical  engineer's  recommendation  to  take  steps  to  increase  the 
power  station  plant  by  installing  a  3,000-KW.  turbine  and  generator, 
at  an  estimated  cost  of  about  £20,000,  including  all  accessories. 
The  tender  of  the  British  Westinghouse  Co.  was  accepted  for  this 
plant,  but,  unfortunately,  the  company  found  they  were  unable  to 
execute  the  contract  owing  to  the  rapid  advance  in  the  cost  of 
materials  and  labour,  and  the  order  was  finally  placed  with  the 
B.T.H.  Co..  at  £14.500,  about  £150  more  than  the  Westinghouse 
original  price.  It  was  anticipated  that  the  machinery  would  be 
installed  in  such  good  time  that  the  usual  development  of  the 
undertaking  would  not  be  interfered  with. 

During  the  year  some  difliculty  hail  been  experienced  in  obtaining 
the  necessary  supplies  on  account  of  the  irregularity  of  shipments, 
but  fortunately  last  November  the  present  shortage  of  materials 
was  foreseen  by  the  borough  electrical  engineer,  and  heavy  stocks 
of  all  kinds  were  bought  in,  with  the  result  that  they  were  still  able 
to  meet  all  demands  both  from  existing  and  new  customers.  For  a 
long  time  jjast  the  only  other  large  municipal  electrical  under- 
takings in  the  country — viz.,  Johannesburg  and  Cape  Town — had 
not  only  had  to  refuse  to  make  any  new  connections,  but  had  to 
restrain  customers  already  connected  in  their  consumption  of  elec- 
tricity ;  one  satisfactory  aspect  of  the  situation,  however,  was  that 
the  department  had  been  thrown  more  upon  local  resources  than 
ever  before,  and  expedients  had  been  adopted  bringing  into  use 
local  productions,  which  would  be  of  permanent  benefit  even  after 
the  war. 

During  the  year  the  Council  decided  to  obtain  opinions  from  its 
consulting  electrical  engineers  in  England  (Messrs.  Merz  and 
McLellan)  on  a  number  of  points.  In  the  course  of  their  replies, 
the  engineers  stated  that,  in  order  to  arrive  annually  at  the  mini- 
mum amount  which  should  be  set  aside  out  of  revenue  on  account 
of  obsolescence,  the  following  percentages  should  be  taken  : — 
Power  station  plant.  5  per  cent.  ;  power  station  buildings,  2i  per 
cent.  ;  underground  mains,  1  -i  per  cent. ;  overhead  mains,  2  per 
cent.  ;  services,  nil  ;  sub-station  and  transformer  equipments,  3  per 
cent.  :  sub-station  buildings,  li  per  cent.  ;  public  lighting,  elec- 
trical instruments  and  tools,  and  electric  vehicles,  nil. 

The  Rand. — The  chief  engineer  of  the  Rand  Water  Board,  in 
his  annual  report,  states  that  the  policy  of  shutting  down  the 
electrical  plant  at  Zwartkopjes  and  Zuurbekom  pumping  stations 
during  thunderstorms,  as  a  precautionary  measure  against  damage 
to  the  plant  and  Yiiachinery  by  lightning,  has  again  been  followed 
during  the  year  under  review.  The  plant  was  shut  down  on  71 
occasions,  aggregating  a  total  of  257  hours,  and  damage  to  a  total 
amount  of  £145  was  done  to  the  plant.  During  the  previous  year 
the  plant  was  shut  down  on  lOO  occasions  for  a  total  duration  of 
2H0  hours,  and'damage  amounting  to  £  146  waa  done. 

Southend-on-Sea.— Ti.(i.H.    I.\giURY.— The  L.GB..  has 

informed  tlii'T.C.  that  a  local  inquiry  will  be  held  relative  to  the 
application  for  sanction  to  a  loan  of  £45,520  for  additional 
generating  plant. 

Tonbridge.  —  Overhead    Mains. — The   U.D.C.    lias 

applied  to  the  B.  of  T.  for  consent  to  supply  electricity  by  means  of 
overheafl  lines  outside  the  present  area  of  supply.  The  Ministry 
of  Munitions  has  advanced  a  loan  of  £18,130  for  elc?otricity 
extensions. 

Walsall. — ^\'ar  Bonus. — The  Committee  of  Production 
has  decided  that  the  war  bonus  to  male  employes  of  the  Corpora- 
tion gas  and  electric  supply  departments  shall  be  increased  to  128.  per 
week  for  those  aged  18  and  over,  and  that  in  the  case  of  youths 
and  Ixjys  under  18  there  shall  be  a  further  advance  of  Is.  6d.  a 
week. 

Wharfedale.  — Ei-KtTUiciTY  Siti-ly. — At  a  meeting  of 

the  Council,  last  week,  the  clerk  reported  that  the  Electrical  Dis- 
tribution of  'Yorkshire.  Ltd.,  was  again  urging  the  Council  to  agree 
to  the  company's  application  for  powers  for  lighting  the  district. 
A  little  while  ago  the  Council  was  approached,  and  decided  to  adopt 


a  neutral  attitude.  The  clerk  had  suggested  to  the  Finance  Com- 
mittee that  he  might  meet  the  company's  officers  to  see  whether 
any  new  facts  could  be  advanced,  and  the  Council  approved  of  the 

suggestion. 

Willesden. — Bulk  Supply. — The  U.n.O.  lias  received  a 

letter  from  the  North  Metropolitan  Electric  Power  Supply  Co., 
stating  the  terms  upon  which  it  would  be  prepared  to  afford  a 
supply  of  electricity  in  bulk  for  a  minimum  period  of  15  years. 
The  Electricity  Committee  is  not  satisfied  with  the  offer,  and  the 
comp.any  is  to  be  asked  to  supply  energy  in  bulk  for  a  period  of 
three  years  from  March  3l8t  next  at  the  prices  now  being  paid 
under  the  agreement  dated  March  31st,  1910. 


TRAMWAY  AND  RAILWAY  NOTES. 


Australia. — Tramway     Statistics. — The    progress    of 

electric  traction  in  the  Commonwealth  during  the  year  1915-16  is 
shown  in  recent  figures  of  transportation  issued  by  the  Statistical 
Briinch  of  the  Commonwealth.  The  advance  has  been  greatest  in 
Victoria,  whei-e  the  mileage  route  open  for  traffic  increased  from 
70{  in  1914-15  to  85.  Queensland  increased  its  mileage  by  about 
two.  Western  Australia  by  three,  and  Tasmania  by  two  miles. 
The  total  capital  cost  of  all  the  systems  increased  by  £926,928, 
from  £12,784,130  to  £13,721,058.  The  energy  generated  totalled 
120,206,835  KW. -hours,  compared  with  117,127.000  KW.-hours  the 
previous  year.  The  car-miles  covered  increased  from  42,576,000  to 
43,335,672  ;  the  gross  revenue  advanced  from  £2,939,703  to 
£3,047,736,  while  the  working  expenses  increased  fi-om  .£2,178,142 
to  £2,240,611.  The  number  of  cars,  motors,  and  trailers  increased 
from  2,120  to  2,165.  There  are  now  13,214  men  employed  in  the 
service,  against  12,223  tor  the  year  1914-15.  The  total  route 
mileage  is  406. 

Tramcar  LieHTiNG. — The  Melbourne  Tramways  Board,  after 
investigation  of  various  car-lighting  systems  over  a  period  of 
12  months,  has  decided  to  light  the  cable  tramcars  by  electricity, 
and  tenders  have  been  invited  tor  the  equipment  of  cars.  *;c., 
with  a  storage-battery  system,  the  batteries  being  charged  dui-ing 
the  day  by  dynamos  installed  at  the  various  car-sheds. 

The  Prahran  and  Malvern  Tramway  Trust  reports  that  the 
total  revenue  from  passenger  fares  for  the  16  weeks  ended  June 
27th  last,  amounted  to  £51,890,  car-mileage  869,332,  passengers 
carried  8,009,963,  and  revenue  per  car-mile  14'411d.  ;  average 
operating  costs  per  car-mile  10'619d.  The  report  adds  that  the 
equipment  of  the  cars  with  excess-speed  alarms  has  had  the  effect 
of  regulating  the  speed  at  which  oars  travel,  and  of  reducing  the 
cost  of  maintenance  of  armatures  of  the  electrical  equipment. — 
-Melhtiurnf  Atje. 

Bradford. — Wages. — The  women  employes  of  the  Cor- 
poration, to  the  number  of  1,400,  have  applied,  through  the  Council 
of  Municipal  Women  Employes,  for  an  early  revision  of  the  scale  of 
bonus,  and  ask  that  the  present  and  any  future  scale  shall  apply 
equally  to  men  and  women,  contending  that  the  cost  of  living  is 
as  high  to  women  as  to  men,  but  that  the  women's  bonus  is  oidy 
63.  as  against  the  men's  12s.  They  have  secured  the  support  of  thr 
local  Trades  and  Labour  Council. 

Brighouse. — Waoes  Award. — The  B.  of  T.  arbitrator's 

award  in  a  recent  application  for  increased  pay  by  the  Corporation 
employes  is  not  satisfactory  to  the  latter.  The  award  was  that  the 
standard  rates  should  stand  as  they  were.  Within  a  fortnight  thr 
workers,  through  their  Union,  have  put  in  a  demand  for  an  increase 
of  158.  per  week.  The  Corporation,  in  view  of  the  circumstances, 
has  decided  to  forward  the  correspondence  to  the  Chief  Industrial 
Commissioner. 

Continental. — Italy. — The     Italian     Government    lias 

made  an  inspection  of  the  water  courses  in  proximity  to  the  Italian 
railway  lines,  and  decided  that  sufficient  water  power  exists  for  tlu 
electrification  of  numerous  lines,  thus  economising  fuel. 

Doncaster. — War  Bonus. — The  award  of  the  Committee 

on  Production,  arbitrating  between  the  Corporation  .and  its 
employes  in  all  departments  in  resi)ect  of  tlie  demanil  by  the  Uittii- 
for  an  addition  of  Is.  per  day  to  their  wages,  grants  4s.  per  week  extni 
to  all  men  and  women  over  18  years  of  age.  and  2s.  per  week  U> 
those  under  that  age.  Any  females  whose  work  brings  them 
under  the  Munitions  Acts  are  not  afir'ected,  as  they  are  dealt  with 
under  those  measures.  It  is  understood  that  their  pay  is  to  be 
increased  to  a  minimum  of  27s.  per  week. 

Edinburgh. — New  Tramway. —The  Tramway  Com- 
mittee has  had  under  consideration  the  proposed  electric  tramway 
to  Queensferry,  and  the  burgh  engineer  has  been  instructed  to 
prepare  plans  of  the  proposed  routes,  and  to  sulunit  a  report  to  a 
later  meeting  of  the  Committee. 

Halifax. — Fares. — Tramway  fares  are  again  nnder  con- 
sideration, a  special  Sub-Committee  having  been  apjxjinted  la-st 
week  to  inquire  into  and  report  upon  the  advisability  or  otherwise 
of  increasing  the  fares.  The  Committee  proposed  higher  fares 
gome  time  ago.  but  the  T.C.  did  not  agree. 


Vol.81.  No. 2,07!., SEPTEMBBB 28, 1917.]  THE    ELECTRICAL    REVIEW. 


303 


Morecambe. — Ki.kctkic  Tit  action. — AfttT  coiitrovursiul 

i.leliiitfs  ill  iiieetiiiKS  duiiiij;  seVfial  years  pust,  on  the  subject  of  the 
cbaii^'e  ot  the  old  horse  traiinviiy  syateni  to  some  form  of  uieuh- 
aniciil  traction  teleetrioity  Ijeiiij;'  the  most  favoured ),  the  '!'.('.. 
last  week,  decided  in  Committee  to  promote  a  Bill  in  Parliament 
for  povVers  to  adopt  meehanical  traction  <m  the  Front  and  in  other 
parts  of  the  tiiwii.  In  the  meantime,  :i.s  no  wholesale  transfer  from 
liorse  to  electric  iKiwer  can  I*  maiie  Until  after  the  war,  the 
Council  further  decided  to  meet  present  needs  by  purchasiujj:  two 
electric  buses  as  soon  aa  sanction  could  be  obtained.  The  vehicles 
will  probably  be  on  the  Edison  accumulator  principle. 

Newcastle-on-Tyne. — Ei.kctuic  Vkhiclk. — At  a  inei-t- 

h\t!  of  the  Town  Inrprovement  Committee  of  the  Corporation,  on 
the  li'th  inst.,  it  was  decided  to  purchase  an  electrical  wajjon  for 
the  removal  of  house  refuse,  at  a  cost  of  £I,12:i.  A  8taU>ment 
submitted  by  the  actiuf;  city  eutrincer  showed  that  on  41  weeks' 
working'  of  the  present  wajron  there  was  a  saTins;  of  tlSt.")  as  com- 
pared with  the  cost  of  horse  haulage. 

Salford.— Year's  Working. — The  annual  report  of  the 

Corporation  tramways  for  the  year  ended  March  31st  shows  i^ross 
income  284,443  :  workingr  expenses,  £1S7,^jI5  ;  allowance  to  men 
on  service,  £10.711  ;  gross  profit.  £80,217.  After  deducting  pay- 
ments to  local  authorities,  interest  and  sinking  fund,  \:c..  totalling 
£79,250.  there  remains  a  net  profit  of  £!tti7,  which  has  been 
carried  to  the  renewals  fund.  During  the  year  58.801,870 
passengers  were  carried,  an  increase  of  2,343,604  on  1!>1(5  :  miles 
run.  5,()73,63il. 

South    Lancashire.  —  Fares. — The    South    Lunc-ashire 

Tramways  Co.,  whose  system  covers  about  a  score  of  important 
colliery  districts  in  Southern  Lancashire,  raised  their  fares  by 
about  25  per  cent.,  on  the  average,  on  Monday.  Many  hundreds 
of  miners  and  other  colliery  workers  are  affected  by  the  increase. 

Venezuela. — LaGiuiira  Harbour  Corporation,  which  owns 
and  operates  the  Jlacuto  La  Guaira-Marquetia  Electric  Railway,  is 
considering  a  scheme  for  developing  power  from  a  stream  near 
(ialipau.  The  company's  engineer  considers  that  300  H.P.  can  be 
obtained,  which  will  be  sufficient  to  operate  the  cars  and  the  shops 
of  the  electric  line  and  the  harbour  works. 

West     Ham.  —  Competition.- — The    tramway   manager 

(.Mr.  Lewis  Slattery),  in  a  report,  says  : — "  It  is  inconceivable  why 
no  restriction  is  placed  on  competition  with  tramways  ;  such  would 
not  be  tolerated  with  other  municipal  trading  departments.  In 
my  opinion,  all  municipalities  should  have  statutory  powers  to 
license  and  define  routes  of  all  competitive  services,  if  such  are 
deemed  requisite,  and  to  regulate  fares  and  fix  charges  for  the 
maintenance  of  the  roads  traversed  by  such  services." 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Canada. — Employes  of  the  G.N.W.    Telegraph  Co.  are 

striking  for  equal  terms  with  the  Canadian  Pacific  Co.,  and  70,000 
operators  are  affected,  in  offices  from  the  Atlantic  to  the  Pacific. — 
Dailij  Telegraph. 

Postal  Servants. — Employes  of  the  Post  Office  are  to 

present  a  demand  for  the  raising  of  their  war  bonus  to  15s.  a  week 
for  every  full-time  servant,  male  or  female,  and  also  for  its  conver- 
sion into  wages.  Up  to  the  present  the  Post  Office  Associations 
have  secured  war  bonuses  ranging  from  3s.  6d.  to  8s. 

Wireless  Telegraph  School. — A  school  for  training  wire- 
less operators  was  opened  in  Leeds  on  Monday,  in  connection  with 
the  general  campaign  for  the  production  of  operators  for  the  mer- 
chant fleet.  It  is  hoped  that  Leeds  will  supply  about  200  of  them. 
The  school  is  in  an  upper  storey  of  premises  adjoining  the  Educa- 
tion Committee's  premises.  The  class  numbered  30  at  the  opening, 
but  further  applications  are  being  received  daily,  and  a  larger 
lecture-room  is  being  equipped,  containing  a  complete  installation. 
Mr.  R.  E.  Barnett,  head  of  the  Leeds  Technical  Schools,  estimates 
that  the  Leeds  quota  in  the  present  emergency  demand  will  have 
been  supplied  to  the  service  in  nine  months. 


CONTRACTS  OPEN  AND  CLOSED. 


Kirkcaldy.- 

and  switchgear. 


OPEN. 

-October  2nd.  Corporation 


See  "  Official  Notices ' 


Converting  plant 
September  14th. 


Aylesbury.  —  U.D.C. 

Messrs.  Webster  &  Cannon. 


CLOSED. 

Extensions  to  electricity  works  ; 


Tonbridge.— U.D.C. :— 


Western  Electric  Co. — Cables. 

Bennis  &  Co.^^tokers,  &o. 

WiUans  i  Robinson. — Diesel  engine  and  dynamo. 

Veritys,  Ltd.— Switchboard  extensions. 


NOTES. 


Industrial  Development  and  Research  in  South  Africa.— 

The  honorary  couimitlee  of  scientific  ami  teclinical  nu-n  appointed 
recently  by  the  (loveninienl,  to  iulvise  upon  matters  conci-rning  the 
industrial  development  (d'  the  natural  resources  of  the- country,  of 
which  Mr.  Bernard  Price  is  chairnian,  is  taking  active  measures  to 
ascertain  the  present  extent  of  knowledge  regarding  these  resources, 
and  to  extend  and  accelerate  the  work  of  surveying  them.  Rep<)rts 
on  more  than  50  separate  subjects  have  been  recpiested  from  scientists 
and  others  throughout  the  country,  many  of  wliom  are  (iovernnient 
officials,  .\dvertisement8  have  also  l)een  inserted  in  the  public  Press, 
requesting  information  bearing  on  the  subjects  of  these  reports 
from  all  persons  who  have  special  knowledge  thereon.  The  reports 
and  data  thus  obtained  will  provide  a  ba-iis  on  which  to  initiate 
further  investigation,  but  without  waiting  for  such  information, 
the  committee  is  already  satisfied  that  an  acceleration  of  certain 
survey  work  is  urgently  needed,  and  steps  are  being  taken  to 
hasten  the  completion  of  the  survey  of  the  mineral  resources  of 
the  country  and  of  water  power.  In  order  that  the  information 
and  data  collected  by  the  committee  may  be  widely  disseminated 
for  the  benefit  of  thecountry,  and  with  the  object  of  stimulating 
industrial  development,  the  committee  has  recommended  to  Govern- 
ment that  a  Journal  of  Industries  should  be  established.  Reports  ■ 
and  statistics  on  various  subjects,  after  publication  in  this  journal, 
would  be  abstracted  and  reprinted  in  bulletin  form,  and  these 
bulletins  would  be  obtainable  at  a  nominal  price  by  everyone 
interested  in  the  subject  concerned.  The  committee  is  also  dealing 
specially  with  specific  (juestions  referred  to  it  as  urgent  matters  by 
the  Minister  of    Mines  and  Industries. — S'.A.  Miinn<i  .Imtnint. 

Electric  Vehicles :  A  New  Zealand  Forecast.— The  City 

electrical  engineer  of  Christchurch  is  reported  to  have  stated  that 
the  advent  of  the  storage-battery  for  vehicular  propulsion  has  opened 
a  new  era  in  that  town,  where  there  are  already  a  number  of 
electrically-propelled  trucks  and  vehicles  in  use.  He  is  of  opinion 
that  within  five  years  after  the  close  of  the  wiir.  the  town  will  hav  ( 
a  fleet  of  five  hundred  electrically-propelled  vehicle.?.—  Boaril  <//' 
Trade  Journal. 

Women's  Work    in  Engineering.— There  was  opened  on 

Wednesday  afternoon  at  the  Mappin  Art  Gallery,  Sheffield,  by  the 
Lord  Mayor  of  Sheffield,  an  exhibition  of  official  photographs  and 
samples  of  women's  work  in  engineering  and  other  industries  of 
munitions  of  war.  The  exhibition,  which  is  arranged  by  the  Ministry 
of  Munitions,  remains  open  until  October  9th.  The  collection. 
which  it  will  be  remembered  was  first  exhibited  in  London  and  later 
in  several  provincial  centres,  has  been  considerably  enlarged  since  it 
was  shown  at  Newcastle.  We  are  sure  that  our  engineering  readers 
in  the  Sheffield  district  would  find  a  half-hour  or  more  devoted 
to  a  study  of  these  photographs  and  samples  to  be  time  very 
profitably  and  educatively  spent. 

Wages  of  Central-station  Workers.— After  considering 

a  report  of  the  proceedings  at  a  Conference  held  on  September  5th 
at  the  Ministry  of  Labour,  presided  over  by  Sir  George  Askwith, 
between  representatives  of  the  Associated  Municipal  Electrical 
Engineers  (Greater  London)  and  the  Electrical  Trades  Union  and 
the  National  Union  of  General  Workers,  the  Hackney  Borough 
Council  Electricity  Committee  reports  that  there  appears  to  be 
serious  unrest  prevailing  throughout  the  electricity  undertakings 
of  Greater  London  at  the  present  time,  which  is  alleged  to  be 
mainly  due  to  the  delay  on  the  part  of  various  authorities  in 
paying  war  wages  awarded  to  the  shipbuilding  and  engineering 
trades  by  the  Committee  on  Production.  "  Workmen  and  junior 
officers  appear  to  have  joined  up  in  the  Electrical  Trades  Union  to 
a  very  large  extent,  and  this  Union,  with  the  National  Union  of 
General  Workers,  is  bringing  great  pressure  to  bear  upon  the 
Ministry  of  Labour  with  a  view  to  securing  (.1)  a  4.S-hour  we^  ; 
(2)  increased  normal  pay  equal  to  what  is  claimed  to  be  paid  in  the 
Post  Office,  dockyards  and  other  Government  works  :  (3~)  the 
Committee  on  Production's  awards  in  the  engineering  trades  as  war 
wages." 

The  Committee  states  that  the  whole  question  was  carefiiUy 
considered  at  a  meeting  of  the  Associated  Municipal  Electrical 
Engineers  (Greater  London)  held  recently,  when  it  was  decided 
that  steps  should  be  taken  to  secure  an  agreement  between  the 
authorities  and  the  Unions  as  to  (a)  hours  of  work,  (//)  minimum 
rates  of  pay,  (f)  war  wages,  and  that  there  should  as  far  as  possible 
be  uniformity  throughout  the  London  area.  It  was  also  recom- 
mended that  each  municipal  authority  in  Greater  London  owning 
an  electricity  under-taking  should  appoint  two  (municipal)  repre- 
sentatives and  its  chief  electrical  engineer  to  form  a  body  which 
will  be  authorised  («)  to  treat  with  (1)  the  Electrical  Trades  Union 
in  respect  of  uniform  payment  and  conditions  for  electricians  at 
power  stations  on  the  basis  of  the  Union  trade-card  and  in  respect 
of  the  settlement  of  the  war  wages  to  be  added  to  the  wages  which 
may  be  agreed  ;  (2)  the  National  Union  of  General  Workers  (and 
possibly  the  Bricklayers'  Union  and  the  Workers"  Union)  for  con- 
sideration of  the  wages  of  the  semi-skilled  and  unskilled  men 
employed  at  power  stations  controlled  by  Councils  in  the  Greater 
Metropolitan  area,  haWng  special  regard  to  the  possible  principle 
of  uniform  payments  :  and  (It)  to  have  power  to  refer  points, 
failing  agreement,  to  conciliation  or  arbitration. 

The  Ffackney  Electricity  Committee  recommends  its  Council  to 
appoint  two  councillors,  together  with  the  borough  electrical 
engineer,  to  act  as  delegates  of  and  on  behalf  of  the  Borough 
Council  upon  the  proposed  body  to  be  formed  to  treat  with 
employes'  representatives. 
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A  Lady  Electrician. — According  to    the   Slaffordsliire 

Siiitinel.  Miss  H.  M.  Pickston,  a  lady  rlerk  employed  in  the  cliief 
electrical  eng'ineer's  office  at  Stoke,  was  recently  enrolled  as  the 
first  lady  member  of  the  Stoke-on-Trent  Engineers'  and  Enyineer- 
iny;  Students'  Association.  Miss  Pickst.on  qualified  for  admission 
under  a  recent  rule,  which  requires  success  in  an  engineering 
examination  in  the  case  of  women  applyin;;'  for  membership,  by 
obtaining'  a  pass  in  the  City  luid  Guilds  of  London  Institute 
examination  in  electrical  ensjineeriny. 

Calcium  Carbide:  Ministry  of  Munitions  Order. — The 

Minister  of  Munititms  has  issued  an  Order  taking  possession  as 
from  September  24  th  of  all  calcium  carbide  in  the  United  Kinfrdom 
except  individual  half-cwt.  stocks,  Xobody  is  permitted  to  sell  or 
supply,  except  for  the  purpose  of  carryin;;  out  a  contract  in  writinj; 
existinj;  at  the  above  date,  or  enter  into  any  transaction  or  negotia- 
tion in  relation  to  the  sale  or  purchase  of  calcium  carbide  situated 
outside  the  United  Kinjjdom,  except  under  special  Permit.  JMonthly 
returns  have  to  be  given  of  all  calcium  carbide  held  by  them  on  the 
last  day  of  the  preceding  month,  of  all  purchased  or  sold  by  them 
for  future  delivery,  and  all  calcium  carbide  delivered  to  them  during 
the  preceding-  month.  No  return  is  required  where  the  stocks  do 
not  exceed  half-cwt.  Returns  have  to  be  sent  and  applications 
made,  to  The  Conta'oUer  of  Noc-Ferrous  Materials  Supply.  AM2/H, 
Hotel  Victoria,  Northumberland  Avenue,  Loudon,  W,C,  2, 

Electric  Vehicles  in  Siam. — Mr.  J.  li.  Hansen,  of  the 

Siam  Electricity  Co.  of  Bang'kok,  Siam,  on  a  visit  to  the  United 
States,  informed  the  National  Electric  Light  Association  that  his 
company  hatl  a  fleet  of  five  electric  vehicles,  two  of  which  had  been 
in  use  since  llllU,  These  13-year-old  veterans  are  used  for  lamp 
delivery,  while  the  larger  trucks  are  used  by  wiremen,  and  for 
various   other   purposes.     They   are   successfully  operated  by   un- 


The  Sia.1i  Electbicitv  Co.mi'anv'(>  Electric  Vehicles. 


skilled  natives,  and  are  found  to  be  as  economical  a  means  of  trans- 
portation in  Siam  as  they  are  in  this  country.  This  electricity 
supply  company  is  especially  interesting,  since  it  is  not  dependent 
on  coal  as  fuel,  but  uses  rice  husks  in  its  place,  which  is  obtainable 
in  almost  unlimited  quantities  at  a  small  cost.  To  provide  against 
a  shortage  of  rice  husks  the  company  keeps  an  oil  tank  for  reserve 
fuel,  but  it  is  rarely  needed. 

-  Electro-Harmonic    Society. — The  first  sni()]<ing  concert 

for  the  1917-18  session  of  this  Society  is  to  be  held  on  October  12th. 
at  8  p.m.  The  concerts  are  to  take  place  in  the  Venetian  Chamber 
of  the  Holborn  Restaurant,  on  Fridavs,  as  follows  : — 

October  12th,  -  Smoking  concert. 

November  Kith,  -Ladies'  night, 

December  14th,     Smoking  concert, 

January  Ilth,  1 91. S.- -Smoking  concert, 

February  1.5th. — Ladies'  night. 

March  ISth.-Smokinif  concert. 

Volunteer    Notes. — County    of    London  Volunteer 

Engi.seeks  (Field  Companies). — Headquarters,  Balderton  Street, 
Oxford  Street.  W.  I. 

Orders  (or  the  week,  by  Lieut. -Colonel  Clay,  V.D.,  comnianding : — 

(Mctrfor  the  Wuk.—lAeM.  W.  J.  A.  Wutkinn. 

Monday^  October  !«(.— Drill  and  Elementary  Bridge  Construction  for  No.  8 
Company,  Right  Hall  Conipany,  C.:)0.  Signalling  Class,  6.30.  Recruits' 
Drill.  6.30. 

Tuaday,  Odof.cr  2nd.— Physical  drill  and  bayonet  fighting,  7.30. 

Wednesday,  October  3rii.— Drill  and/  Elementary  Bridge  Construction  for 
No.  1  Company,  6.30. 

Thurtday,  October  4fh.— Drill  and  Elementary  Bridge  Construction  for  No.  3 
Company,  6,     HignallingClasa,  6.30.    Ambulance  Class,  6.30. 

Friday,  October  .'./ft.— Drill  and  Elementary  Bridge  Construction  for  No.  8 
Company,  Led  Hall  C;ompany,  6.:)0.     Recruits'  Drill,  6.30. 

Saturday.  October  6(f).  — Commandant's  Parade  for  Uoute  March  and  Drill. 
Parade  at  Headf|uartcrs,  2.45  p.m.  Unilorm.  Recruits'  drill,  2.30,  with  Corps 
Parade  lor  Route  March. 

Musketry.— Tht'  Range  at  Belvedere  Road  will  he  open  on  Tuesdays.  Wednes- 
days, and  Thursdays,  every  evening  between  G.30  and  7  p.m.  All  N.C.O.'s  and 
men  who  have  sigr.ed  the  "  A  "  and  "  B  "  agreements  are  required  to  attend 
during  this  month  to  re-clansily  in  order  to  enable  the  Corps  to  obtain  the 
Capitation  Oram.  Preference  will  he  given  to  those  N.C.O.'s  and  men  in 
firing.    This  does  not  apply  to  those  who  hold  the  proficiency  badge. 

By  order)  Macleod  YKaBai.«T,  Capt.  and  Jdjulanl. 


Russian   Grant   for   Coal-Saving    Electric   Plant.— At 

a  recent  meeting  of  the  Russian  Provisional  Government,  a  pro- 
posal of  the  Ministry  of  Ways  and  Communication  was  approved, 
granting  :i2,O(Xl,00lJ  roubles  for  the  construction  of  plant  for 
using  the  water  jiower  of  the  River  Volchoff.  The  installation  of 
an  electrical  jilant  on  the  Volchoff  will  make  it  possilile  to  econo- 
mise I  O.OdO.UUU  poods  of  coal  a  year,  by  which  quantity  the  national 
trade  balance  will  be  improved. 

American  Copper  Prices. — The  Dai///  Te/ez/ni/ih  corres- 
pondent in  .New  York  states  that  the  agreement  reached  between 
the  producers  and  the  Government  fixes  the  luice  of  copjierfor  the 
next  four  months  at  23i  cents  per  lb.,  this  price  to  be  available  to 
the  United  States  and  the  Allied  Governments  and  the  public 
alike.  "  It  is  stipulated  further  that  the  producers  will  not  reduce 
the  wages  of  the  miners,  that  they  pledge  themselves  to  maintain 
the  maximum  production,  and  prevent  copper  falling  into  the 
hands  of  sjieculators.  Copper  at  23i  cents  is  3  cents  below  the 
existing  market,  more  than  10  cents  per  lb.  under  the  prevailing 
prices  when  the  Government  first  undertook  to  fix  the  price,  and 
about  10  cents  above  the  pre-war  average  price.  Generally  speak-  ■ 
ing,  the  price  is  considered  to  be  a  fairly  workable  one,  especially 
for  large  producers.  Above  all,  the  terms  of  the  announcement 
indicate  that  the  Government  does  not  intend  to  reduce  prices  indis-: 
criminately,  but  will  endeavour  to  secure  satisfactory  agreements 
with  the  producers  of  raw  materials,  rather  than  enforce  arbitrary 
price  reductions  by  legal  or  administrative  action,' 

Industry  and  Education. — A  meeting  will   be  held  at 

the  Institution  of  Civil  Engineers  on  October  2.'Jth,  at  H.30  p.m., 
for  the  purpose  of  considering  the  establishment  of  a  central 
organisation  for  improvement  in,  and  better  co-ordination  of, 
engineering  training  and  the  appointment  of  a  representative  Com- 
mittee of  engineering  and  educational  in- 
terests to  initiate  action.  Sir  Maurice  Fitz- 
maurice,  C,M,G,,  president  of  the  Institution 
of  Civil  Engineers,  will  preside,  and  repre- 
&>  lAfl!         sentative  engineers   and  educationalists  have 

-K*!»v.   i  \%         signified  their  intention  to  be  present.     Those 
-^.-1   'X-t  JiB  interested  are  requested  to  obtain  invitations 

from  Mr.  A.  P.  M.  Fleming,  British  Westing- 
house  Co..  Trafford  Park,  Manchester,  or  Rlr. 
A.  E.  Berriman.  chief  engineer,  Daimler  Co., 
Coventry,  who  are  acting  as  honorary  orjfan- 
isers  for  the  Committee  responsible  for  ar- 
ranging this  meeting. 

Engineering  is  one  of  England's  most  im- 
portant staple  industries,  and  it  is  of  the 
greatest  national  consequence  that  all  who 
are  engaged  therein  from  bottom  to  top  should 
be  representative  of  their  highest  respective 
types  :  this  can  only  be  secured  when  the 
pi-oper  purpose  and  value  of  education  are  not 
only  recognised,  but  achieved,  in  the  widest 
sense  of  the  term. 

Although  engineering  training  has  made 
great  strides  in  the  last  20  years,  largely 
owing  to  the  growth  of  provincial  Univer- 
sities and  technical  schools,  and  to  the  good 
infiuence  of  some  of  the  more  imiwrtant  en- 
gineering Institutions,  it  is  a  fact  that  the 
link  between  industry  and  education  is  not 
forged  as  closely  as  it  should  be  in  the  interests  of  the  State,  and  a 
strong  nucleus  of  opinion  has  grown  in  favour  of  forming  a  central 
organisation  for  the  purpose  of  ]iromoting  co-ordination  as  the  best 
means  to  secure  the  improvement  that  is  desired. 

Household  Coal. — AH  registered  coal  merchants  in  tin' 

metropolitan  area  have  a  stock  of  requisition  forms,  under  the 
Household  Coal  Distribution  Order,  for  every  kind  of  house  or 
premises.  Ajiplication  should  be  made  by  consumers  to  their  usual 
merchant  for  these  forms  and  further  explanatory  information. 
.\ny  information  which/ cannot  be  obtained  in  this  way,  can  tir 
afforded  by  the  local  coal  overseer  for  the  district  in  which' the  con- 
sumer resides.  Each  local  authority  in  the  metropolitafi  area  ha- 
api)ointed  a  coal  overseer,  whose  address  ciln  be  obtained  from  thi- 
coal  merchants.  This  address  is  usually  at  the  Council  Offices.  It 
is  not  necessary  that  ai>plications  for  forms  and  routine  information 
should  be  addressed  to  the  Metropolitan  Coal  Distribution  Branch 
of  the  Coal  Mines  Department. 

A    Remarkable    Defence. — Our  correspondent  at  Capi 

Town  writes  : — "  Charged  with  the  theft  of  a  motor  from  hi- 
employers,  a  respectably-dressed  European  youth  made  rather  :i 
remarkable  defence.  He  explained  to  the  magistrate  that  tli. 
motor  used  to  catch  fire  when  switched  on.  and  a  friend  of  his  wlm 
was  an  electrician  told  him  that  it  wa-s  a  direct-current  motor. 
and  that  '  we  had  turned  on  the  alternating  current';  he  bonk 
the  motor  home  for  repairs,  and  it  was  now  in  perfect  workin/ 
order.  Accused  was  reprimaniled  and  discharged.  The  point  i- 
however.  that  the  building  from  which  the  motor  was  taken  hii- 
no  alternating-current  suiqily.  and  no  eviilenco  appears  to  havi- 
been  called  as  to  this." 

Sub-Station    Attendants.— 'l"hc   twelfth  course   at   ili- 

Nt.rlhampton  I'cilytechnic  Institute  for  givinga  preliminary  trainin. 
to  disabled  sailors  and  soldiers  lus  gub-stati<m  attendants  has  ju-t 
l)een  completed,  and  a  numlx-r  of  the  men  are  awaiting  vacancie-; 
Engineers  of  sujiply  und«rtakin)2s  having  vacancies  are  invited  t" 
communicat<'  immediately  with  Dr.  R.  M.  Walmsley,  Principal  ol 
the  Northampton  Polytechnic  fnstitnte,  Clerken  well,  London,  E.G.  1 . 
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Russian     Prices     for    Electrical     EnerfSy  :     Increase 

Authorised.  Tho  linanl  <if  the  Ivussi;ui  Klectricit.v  Dcpartiiirnl  lias 
prepared  a  project,  for  viiryin;;  the  I'onditioiis  lor  the  (ielivcry  of 
electric  current  by  central  stations  for  jmblic  iiso,  owiiif;'  to  tlie 
increased  cost  of  raw  materials,  ic.  Central  stations,  both  private 
and  municipal,  are  authorised  to  increase  their  prices  accor<lin;j  to 
a  scale  and  conditions  published  alon;;-  with  tliis  announcement. 
A  certain  proportion  of  increased  profits  consequent  on  this  widen- 
ing of  prie(>  limits  is  to  jro  to  the  (Jovernnient. 

Hydro- Electric  Power  in  New  Zealand.— The  develop- 
ment of  hydro-electric  power  was  discussed  by  Mr.  K.  Parry,  chief 
electrical  entrineer  to  the  Public  Works  Department,  at  a  (Con- 
ference of  the  Council  of  Agriculture  at  Welliny:ton.  Jle  held  that 
the  co-st  of  any  system  of  electric  jiower  distribution  would  iie  re- 
covered within  four  or  five  years.  In  other  words,  the  coal  saved 
would  be  sufficient  in  that  time  to  pay  for  the  establishment  of  the 
plant.  He  supported  his  statements  by  showing  what  was  beintr 
done  on  the  Lake  Coleridjre  system  as  applied  to  rural  requirements 
for  liti'ht  and  power,  and  said  that  this  was  only  an  exampli'  on  a 
limiteil  scale  of  what  should,  and  he  believed  would,  apply  to  the 
whole  of  the  Dominion.  He  did  not  mean  that  less  coal  would 
require  to  be  mined.  On  the  contrary,  the  demand  would  be 
increased,  and  the  collieries  would  be  much  more  readily  developed. 
Low-grade,  refuse  coal  could  be  ^iisified  at  low  expense,  and  so  used 
through  the  agency  of  electricity.  From  peat,  ammonia  and  oils 
could  be  extracted  in  connection  with  a  system  of  electrical  dis- 
tribution. With  a  !;eneral  system  of  electricity  sujiply  it  would  be  a 
simple  matter  to  develop  and  utilise  the  smaller  and  more  uncertain 
water  courses.  With  respect  to  electricity  in  agriculture,  Mr.  Parry 
showed  that  production  could  be  greatly  increased.  Its  application 
already  hail  proved  a  paying  proposition  for  the  Government  in  the 
Taitapu  district.  In  fact,  the  country  was  a  better  customer  for 
electricity  than  the  town,  applying  it  to  so  many  and  various  pur- 
poses, apart  from  lighting.  Electricity  as  a  motive  jjower  tor  all 
farm  purposes  was  midoubtedly  suitable.  He  hoped  trials  would 
be  made  at  Lincoln  College  of  electric  ploughing.  Milk  could  l)e 
sterilised  by  electricity,  although  at  the  moment  it  was  in  the 
nature  of  an  experiment.  A  trial  was  being  made  of  checking 
frost  in  orchards  by  electricity,  with  good  prosjjects. — AhcIi. 
WeeVlij  Xeu-K. 

An   Electrical  Canteen.— //^  Naiure  for  September  8th 

prints  some  particulars  of  a  type  of  canteen  which  is  the  most 
original  of  its  kind  iu  France.  This  electrical  canteen  has  been 
equipped  on  most  modern  lines  at  the  works  of  M.  Citroi-n,  a 
manufacturer  engaged  on  G-overnnient  contracts.  Everything  that 
can  be  done  by  means  of  electricit.y  is  so  carried  out  in  this  model 
mess-room.  The  food  is  cooked  in  electric  ovens,  kept  hot  on  a 
series  of  electrically-heated  hot  tables,  and  served  by  waitresses  on 
electrically-driven  trolleys. 

Electric  fans  and  ozonisers  are  installed  in  the  dining  rooms, 
thus  abiding  to  the  comfort  of  the  workpeople.  It  is  claimed  that 
it  is  possible  to  serve  2,700  meals  in  less  than  half  an  hour,  and  by 
having  three  sittings  some  8,000  breakfasts  or  dinners  can  be  pro- 
vided. The  kitchen  staff  numbers  only  18  persons.  The  cost  per 
meal — even  with  the  high  prices  at  present  ruling  in  France — 
works  out  at  1..50  franc  (say  Is.).  Details  are  not  given  of  the 
actual  electric  equipment. 

Germany  and  Raw  Materials  for  After-War  Trade. — 

Iu  it»  column  "Through  German  Eyes,"  the  Timex, on  August  28th, 
referred  to  Germany's  discussion  of  the  problem  of  raw  materials 
in  connection  with  reconstruction  schemes,  as  follows  : — "  The 
German  industrial  and  commercial  interests  are  never  tired  of  dis- 
cuaaing  plans  for  resuming  operations  with  the  utmost  possible 
speed  when  the  war  is  ended  and  the  blockade  is  raised.  Such 
discussions  are  especially  lively  when  German  '  peace  offensives ' 
are  in  progress.  The  Association  of  German  Chambers  of  Com- 
merce has  now  published  a  long  resolution  on  the  much-disputed 
question  of  the  importation  and  distribution  of  raw  materials.  It 
appears  that  German  traders  are  all  very  anxious  to  escape  as  soon 
as  possible  from  Government  control,  but  it  is  universally  recog- 
nised, on  the  other  hand,  that,  owing  to  the  depreciation  in  the 
value  of  the  mark,  uncontrolled  trading  with  foreign  countries  will 
be  impossible.  There  are  also  disputes  between  traders  who  have 
concluded  bargains  for  the  supply  of  raw  materials  from  foreign 
countries  and  traders  who  want  all  available  supplies  to  be  divided 
by  the  State.  The  compromise  recommended  by  the  Chambers  of 
Commerce  may  be  summarised  as  follows : — The  removal  of 
restrictions  on  trade  is  of  the  greatest  importance  for  Germany's 
international  trade.  Restrictions  upon  the  importation  of  raw 
materials  should  be  confined,  to  measures  which  are  necessary  for 
economising  the  resources  of  German  shipping  and  German 
railways,  and  for  raising  the  value  of  the  mark.  Where  restric- 
tions are  necessary,  they  should  be  applied  to  any  other  goods 
rather  than  to  important  raw  materials.  The  State  should  not 
attempt  to  control  individual  bargains  by  refusing  means  of  pay- 
ment, but  should  do  everything  possible  to  facilitate  payments  liy 
means  of  foreign  loans  and  credits  and  foreign  money.  During 
the  period  after  the  conclusion  of  peace,  during  which  scarcity  of 
raw  materials  continues,  it  is  necessary.  '  for  social  reasons,"  to 
distribute  raw  materials  as  equally  as  possible,  according  to  the 
capacity  of  particular  concerns  and  the  extent  of  their  activities 
ijnmediately  before  the  war.  The  various  industries  should  estab- 
lish tbfiir  own  distribution  centres,  but  these  centres  should  not  be 
f  jysj}  any  monopoly  of  freight  space  and  foreign  money  ;  they 
ahooid  '  leave  the  importation  of  raw  materials  as  much  as  possible 
to   free  trading '  ;  care  must  be   taken   to   guard   the   respective 


interests  of  industry  and  trmle.  It  is  insisted  that  the  comiiulsory 
fusions  of  busiiiesses  which  have  been  elfected  under  the  Auxiliary 
Service  Law  should  be  abandoned  immediately  after  the  end  of  the 
war.  Thi^  Chambers  of  Commerce  are  holding  out  against  legisla- 
tion which  would  compel  employers  to  take  back  former  employes 
on  their  return  from  the  war.  They  exjiress  general  approval  of 
the  Government  proposals  for  demobilisati(m,  and  say  that,  in  jiar- 
ticular,  it  is  much  better  to  retain  men  with  the  Ci)l<inr«  for  a 
maximum  period  of  four  months,  or  until  they  have  obtained 
definite  employment,  than  to  :itlem|it  any  ambitious  scheme  of 
suppoii  for  the  unemployed.  " 

Lighting    Restrictions.— At    (Johie,    on    iMcmciiiy,    Mr. 

Alfred  (Jeorge  CoopiM-,  the  borough  electrical  engineer,  was  fined 
(■.s.  for  a  breach  of  the  Restriction  of  Lighting  Order, 

Appointments  Vacant.— Testin-;  assistant  (lys.).  for  tlic 

Islington  li.C,  Elect  licit  v  Department  ;  book-keeper  and  invoice 
clerk  t.CllO),  for  the  WaUhamstow  r.D,C.  El<^ctrieity  Department; 
charge  engineer  for  the  North  Metropolitan  Electric  Powi-r  Supjily 
Co.'s  Power  Station,  Willesdcn  ;  general  clerk  for  the  Aberdare 
r,l).C,  Electricity  and  Tramway  Department ;  senior  clerk  (  ti  1 1'.o)  for 
the  Borough  of  Sal  ford  Electricity  Department;  switchboard 
assistant  for  the  Stepney  B.C.  Electricity  Department.  See  our  ad- 
vertisement pages  to-day. 

Fleetwood  Council  proposes  to  appoint   an   assistant  electrical 
engineer  at  tl.50  per  annum,  rising  to  £17.5  iu  six  months. 

Organisation    of    Power   Station    Engineers.— We  are 

infcn-med  that  on  Friday  last,  at  a  meeting  of  electric  power  engi- 
neers in  the  Birmingham  district,  it  was  decided  that  the  Midland 
Electric  Power  Supply  Engineers'  Association  be  formed.  It  is  jiro- 
posed  that  the  Association  shall  embrace  the  whole  of  the  Midlands, 
and,  later,  join  with  similar  organisations  in  other  parts  of  the 
country.  A  further  meeting  will  be  held  at  Queen's  Chambers, 
Snow  Hill,  Birmingham,  on  Friday.  October  nth.  Full  particulars 
can  be  obtained  from  the  hon.  sec,  Mr.  P.  J.  Burgess,  21,  Geraldine 
Road,  South  Yardley,  Birmingham. 

The   C.A.V.   New  Electric  Starter.— On  Tuesday  last  a 

demonstration  was  given  at  the  works  of  Messrs.  C.  A.  Vandervell 
and  Co.,  Ltd.,  Acton,  of  their  new  geared  type  of  electric  starter 
for  motor-cars.  The  starter  embodies  an  ingenious  combination  of 
two  main  principles  with  which  the  motor  world  is  familiar— 
namely,  the  axial  pull  upon  an  armature  which  is  not  symmetrically 
situated  with  regard  to  the  field  magnets,  and  the  use  of  a  pinion 
working  on  a  screw  thread  cut  on  the  armature  spindle  ;  when  the 
current  is  switched  on,  the  armature  moves  axially  and  draws  the 
pinion  into  contact  with  a  gear  on  the  fly-wheel,  and  as  the 
armature  revolves  the  pinion  drops  into  mesh,  and  moves  along  the 
thread  until  fully  meshed,  when  it  is  positively  driven  by  the  arma- 
ture, and  accelerates  the  fly-wheel.  Directly  the  engine  starts,  the 
fly-wheel  overtakes  the  pinion,  and  causes  it  to  run  back  and  dis- 
engage the  gears.  The  starter  is  controlled  by  a  plunger  switch 
with  two  positions  ;  the  first  starts  the  motor  slowly  and  engages 
the  gears,  and  when  the  plunger  is  pressed  home  the  full  power  of 
the  motor  is  applied.  In  the  first  position  a  momentary  "  dwell  "  is 
caused  by  a  ball,  backed  by  a  spring,  entering  a  recess  in  the  spindle  of 
the  plunger.  The  whole  operation  is  automatic  and  noiseless  ;  the 
full  power  of  the  motor  cannot  be  applied  until  the  gears 
arc  fully  meshed  ;  no  damage  can  possibly  result  from  backfires, 
and  the  disengagement  of  the  pinion  when  the  engine  starts  is 
automatic  and  certain— once  the  engine  is  running  it  is  impossible 
for  the  gears  to  remain  in  mesh.  We  are  informed  that  the  current 
consumption  is  extremely  low  ;  the  starter  is  very  light,  strong, 
and  simple,  and  no  adju.stment  is  required.  It  is  made  in  three 
sizes,  for  cars  and  engines,  ranging  up  to  l.'>0  H.P.,  and  judging  by 
the  samples  which  we  saw,  it  is  extremely  well  designed  and 
constructed. 

On  the  same  occasion  we  were  privileged  to  make  a  tour  of 
Messrs.  'Vanderveirs  works,  which  have  been  greatly  extended,  and 
are  occupied  with  a  variety  of  very  important  work  ;  the  complete- 
ness and  efficiency  of  the  organisation  of  the  establishment  were 
conspicuous  features,  and  reflected  the  greatest  credit  on  the  staff 
of  the  company. 

A  descriptive  pamphlet  relating  to  the  new  machine  appro- 
priately hears  the  title,  "  Electric  Starters— C.A.V.  "  ;  as  pioneers 
of  the  electric  lighting  of  motor-cars  in  I'JOO  and  ^  of  the 
variable-speed  dvnamo  in  1904,  the  firm  undoubtedly  are  '  electric 
starters."  and  w*e  may  add  that  they  are  making  the  running  and 
are  certain  winners. 

Patents  and  Alien  Enemies.— A  list  of  some  24  German 

patents,  mainly  owned  iiy  the  firm  of  Robert  Bosch,  is  given  m  the 
Illustrate,/  (///iriul  Jmiriial  { Pate  tits')  tor  September  26th,  in  respect 
of  which  application  has  been  made  to  the  Board  of  Trade  by  the 
British  Lighting  and  Ignition  Co.,  Ltd. 

Electric    Voting    Machine.— The    Argentine    Govern. 

ment  has  been  inviting  tenders  for  the  designing,  manufacture, 
and  installation  of  an  electrical  voting  machine  for  the  Chamber 
of  Deputies  of  Argentina. 

A  Swansea  Strike. — The  Times  says  that  a  strike  of  steel 
workers  at  Briton  Ferry,  near  Swansea,  which  arose  over  tha 
dismissal  of  a  foreman  electrician,  over  1,000  men  being  affected, 
has  been  settled,  the  men,  after  a  conference  with  representatives 
•f  the  Ministry  of  Munitions,  deciding  to  resume,  the  matters  in 
dispute  to  be  referred  to  arbitration. 
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The  Belfast  Strike.— When  the  case  o{  the  32  employes 

of  the  Belfast  Electricity  Department  was  aprain  before  the  Belfast 
Munitions  Trilninal  on  September  18th,  it  was  stated  that  since  the 
order  adjourninfr  the  cases  was  made,  the  men,  in  accordance  with 
their  undertaking:,  had  returned  to  work,  and  there  had  been  no 
cause  of  complaint  against  them  since.  The  President  adjourned 
the  case  for  another  six  months,  to  see  if  they  would  keep  their 
undertaking.  He  said  he  hoped  that  the  men  would  remember  that 
•for  the  offence  they  had  committed  they  were  liable  to  heavy 
penalties,  and  the  question  of  whether  or  not  those  penalties  would 
be  imposed  would  depend  larffely  on  how  they  conducted  themselves 
in  the  meantime. 


OUR    PERSONAL    COLUMN. 

7'lie  Editorx  inrite  electrical  engineers,  whether  connecteil  with  the 
technical  or  the  comnirrcial  fide  of  the  profession  and  industry, 
aho  electric  traniwaij  and  railwaij  oflicials,  to  hc*/i  readers  of  the 
Elkctrical  Review  imsted  as  to  their  morements. 


Central  Station  and  Tramway  Officials.— The  Rochdak 

Tramways  Committee  has  unanimously  recommended  that  the  salary 
of  Mr.  G.  Webster,  the  j^reneral  manager,  shall  be  increased  from 
£ib()  to  £500.  A  return  submitted  showed  that  the  existing 
remuneration  was  below  the  average  paid  in  towns  similar  to 
Rochdale,  and  warm  appreciation  of  Mr.  Webster's  services  was 
expressed  bv  members  of  the  Committee. 

Mr.  J.  Wilkinson,  tramway  electrical  engineer,  Hull,  has 
returned  to  business  after  a  serious  illness  of  several  weeks'  dura- 
tion, and  will  be  glad  if  his  business  friends  will  note  his  new 
address  :— Tramway    Power    Station    Buildings,    Oslxjrne    Street. 

Mr,  J.  A.  R.VYNER.  manager,  Galway  Electric  Light  Co.,  has  been 
presented  with  a  gold  watch  by  the  employes,  and  with  a  smoking 
cabinet  by  the  Galway  Rowing;  Club,  on  his  leaving  for  Hereford. 
His  successor  in  the  Galway  managership  is  Mr.  Collins,  of  Dublin. 

Mr.  Harold  Wm.  Sanders,  A.M.I.Mech.E..  chief  draughtsman, 
Manchester  Corporation  Electricity  Department,  has  been  appointed 
assistant  constructional  engineer  to  the  City  of  Birmingham 
Electric  Supplv  Department,  Dale  End.  Birmingham. 

Mk.  C,  J.  Turner,  chief  engineer  and  manager  of  the  Hoylake 
and  West  Kirby  U.D.C.  electricity  department,  was  recently  granted 
a  commission  as  lieutenant,  R.N.V.R.,  and  on  the  occasion  of  his 
leaving  to  take  up  his  duties  as  electrical  officer  in  the  R.N.A.S. 
he  was  presented  with  a  case  of  pipes  and  a  cigarette  case  by  the 
staff. 

General. — Mii.  Joseph  Flanagan  has  been  appointed 

electrical  engineer  to  the  Tees-Side  Bridge  and  Engineering  Works, 
Ltd.,  Middlesbrough. 

Golden  Wedding. — The  many  friends  of  Ald.  Bruce,  chairman 
of  the  Sunderland  Electricity  and  Lighting  Committee,  will  be 
pleased  to  learn  that  on  Monday  next,  Octolwr  1st,  he  will  celebrate 
his  golden  wedding,  and  will  join'us  in  congratulating  him  on  that 
happy  occasion.  Aid.  Bruce  was  elected  a  member  of  the  Sunderland 
Council  in  IST'.i.  and  was  elected  an  Alderman  in  l.SlMj.  He  was 
Mayor  of  the  borough  for  two  years  (1S97-8),  and  has  been  chair- 
man of  the  Electricitv  and  Lighting  Committee  since  its  formation, 
about  23  years  ago  (which  is  probably  the  longest  record  for  a 
chairman  of  an  Electricity  Committee,  unless  Aid.  Pearson,  of 
Bristol,  can  claim  to  beat  if).  He  was  a  member  of  the  I.M.E.A. 
Council  from  l!lil5  to  l!tl-l.  when  he  retired  under  the  new  rule 
that  requires  a  member  to  retire  for  at  lea-st  one  year  ;  he  is  also  a 
director  of  the  Municipal  Mutual  Insurance  Association.  Two  of 
his  sons  are  serving  in  France,  both  being  lance-corporals,  and  the 
youn"er  has  been  awarded  the  Military  Medal.  Under  his  wise 
guidanfce  the  Sunderland  undertaking  has  been  developed  into 
a  large  and  jjrosperous  concern,  and  we  trust  for  many  years  to 
come  it  will  have  the  benefit  of  his  matured  experience  and  sound 
judgment. 

Roll  of   Honour.— I'^Ai'i'KR  Albert  Penny,  R.E.,  who 

has  died  of  wounds,  was  employed  at  the  Salford  Corporation 
electricity  department.  ,,    ,    , 

Private  S,  D.  Dalrv,  A.S.C,  M.T.,  who  has  died  from  appen- 
dicitis in  South  Africa,  was  employed  by  Mr.  George  Newby, 
electrical  engineer.  Braxlford.  ,  ,^     „      .      ,„    ,. 

Mr  W  J  Larke.  assistant  chief  engineer  at  the  Rugby  Works 
of  the  BT  H  Co..  and  latelv  engaged  at  the  Ministry  of  Munitions, 
ha-s  lieen  api)ointed  an  officer  of  the  Order  of  the  British  Empire. 

Private  Cecil  R.  Gibbons,  Lanca-shire  Fusiliers,  killed  in 
action,  aged  20.  was  employed  at  the  British  Westinghouse  Works, 

Trafford  Park.  „  „  .  ,  », 

CoRi-oR\L  Arthur  Halliwell,  R.l'.A.,  who  was  recently 
awarded  the  Military  Medal,  is  in  hospital  in  France,  wounded. 
He  was  employe*!  bv  the  Lancashire  Electric  Power  Co. 

Dri'.m.meb  W.  Kirkman,  Royal  Welsh  Fusiliers,  who  has  died  of 
wounds,  aged  :*2,  was  employed  at  the  Bolton  Corporation  elec- 
tricitv works.  „ _  ^       , 

Private  Thomas  Tcrner.  Duke  of  Wellington  s  Regiment,  who 
has   been   killed,   was  employed  at  the  Phoenix   Dynamo   Works. 

Bradford.  ,  ■■,.,, 

On  Thursday  la.tt  week,  at  the  Ediswan  \Vorks.  La>-CE- 
Ooui'ORM.  \V.  A.  Prime,  of  the  llth  Batt.,  Middlesex  Regiment, 
who  was  formerlv  employed  in  the  Ediswan  glasshouse,  stamping 
and  burnishing'  shops,  was  presented  with  an  illuminate  1  afldress, 
a  gold  watch,  and  a  sum  of  money  by  Mr.  .J.  W.  Elliott,  on  behalf 
of  the  staff.     Lance-Corporal  Prime  is  only  18  years  of  age,  but 


won  the  Military  Jledal  on  February  2tith,  11117,  and  was  wounded 
at  Arras  on  April  10th,  losing  his  right  foot.    , 

Second  Lieut.  Wm.  H.  Palmer,  R.F.C,  who  met  his  death  at 
Lincoln  while  flying,  owing  to  ihe  petrol-tank  igniting,  was  an 
electrical  engineer,  trained  at  Finsbury  College,  He  was  the  only 
son  of  Councillor  W.  H.  G.  Palmer,  of  Kingston-on-Thames. 

Signaller  P.  0.  Mears,  London  Regiment,  aged  10,  who  has 
been  killed  in  action,  was  a  draughtsman  with  the  Western  Electric 
Co.,  Ltd.-,  at  North  Woolwich. 

Capt.  R.  J.  RoONEV,  R.E.,  who  was  wounded  by  a  bomb  at  the 
Front,  and  whose  death  has  just  been  announced,  was  an  electrical 
engineer  practising  in  Scotland. 

Obituary. — We  regret  to  learn  that  Mr.  C.  M.  Dorman. 

of  Whitehall,  Brooklands,  Cheshire,  chairman  of  Messrs.  Dorman 
and  Smith,  Ltd.,  electrical  engineers.  Salford,  has  lost  his  only 
son.  Sapper  Harold  Mark  Dorman,  R.E.  Sapper  Dorman,  who 
was  19  years  of  age,  and  was  stationed  at  Marlow-on-Thames,  was 
accidentally  drowned  near  Boulter's  Lock,  on  September  9th. 

The  death  has  taken  place,  at  the  age  of  64,  of  Mr.  William 
ROBSON.  cf  Messrs.  Wm.  Robson  &  Sons,  electric  lighting  engineers, 
of  Kirkdale,  Liverpool. 

The  death  has  occurred  of  Mr.  Archibald  Wilson,  one  of  the 
partners  of  the  firm  of  Messrs.  King  it  Co..  Leith  Electric  Works, 
Edinburgh,  as  the  result  of  an  accident  on  Saturday  evening.  Mr. 
Wilson  was  riding  his  motor  bicycle,  and  collided  with  a  com- 
mercial motor  lorry.     He  joined  the  firm  2(;  years  ago. 


CITY  NOTES. 


The  directors  of  the   Driilsche   Elrktii;:i 

German  iatg   ll'erfcc    Garbc,   Lahmcyer   <{;    Co.,    nf 

Companies.        Ai.r-la-CliapcUc,   recominencl   a  divideml  of 

G    per    cent,    for    1916-17,    this   tuinpaiiiig 

with   ')  per  cent,  in   the  previous  year. 

The  Kahel  Werk  Hhcydt,  A.G.,  of  Rheiidt,  proposes  to  pay 
a  dividend  of  2(1  i>er  cent,  for  1916-17  on  share  capital  of 
i''2.50,(HX),  as  contrasted  with  30  per  cent,  in  the  preceding 
vear.  At  the  same  time  the  share  capital  is  to  bo  incicasod 
io  i;350,(.)00.  ' 

The  InteTnationale  Stickstoff  A.G..  of  ]]'irsliaileii,  which 
has  had  a  nominal  share  capital  of  £'1U3.0(K1  since  reconstruc- 
tion in  1913,  and  had  a  debit  balance  of  i£l(>,(H)ll  iit  the  end 
of  191.5,  is  again  to  be  reorganised  bv  the  reiliiction  of  the 
capital  to  £27;000. 

Tlie  Hainburgische  Rhklrinitats  Werkc  A. (I.,  of  Hanihnin. 
leports  a  large  increase  in  working  expenses  in  1916-17,  mikI 
a  decline  in  the  net  profits  from  £8S,0(K1  in  19ir)-16  to  ±'.52,(1(1(1 
last  year.  The  dividend  on  the  ordinary  capital  of  .£1,100,0(10 
is  proposed  at  3  per  cent.,  as  contrasted  with  (i  per  cent,  in 
191.5-16,  Hi  per  cent,  in  1914-15,  and  8J  per  cent,  in  1913-14. 

The  Fahrik  Isolierter  Drahte  (lute  C.  J.  Vopcl),  of  Berlin. 
has  decided  to  increase  the  share  capital  by  .£]12.f)00  to 
i'375.(XKl,  for  the  purpose  of  defraying  the  cost  of  additional 
machinery  for  the  new  worlvs  at  Kopenick.  The  new  shares 
are  to  be  offered  to  pre.sent  shareholders  at  the  piice  of  14S 
per  cent.,  they  having  already  lleen  taken  over  firm  by  a 
banking  syndicate  at  140  per  cent. 

The  .[k'kuniuhitorni  Fahrik  A.G..  of  Berlin  and  Hagen. 
reports  that  the  undertaking  at  Milan  has  been  disposed  of. 
and  the  value  of  the  other  interests  in  enemy  countries  has 
been  entered  in  the  accounts  for  1916-17  at  figurrs  which  ox- 
tlude  anv  risks  After  allocating  .i'4,O0O  to  depreciation,  as 
against  ^3,400  in  1915-16,  the  net  profits  are  returned  at 
£193,(KK),  as  compared  with  £138.000,  permitting  of  the  pay- 
ment of  25  i>er  cent.,  as  contrasted  with  a  dividend  of  20 
per  cent,  in   the  previous  year.  ,  .  ,    ,    , 

Tlie  Isaria  Ziihler  Wrrke  A.G.,  of  Munich,  which  belongs 
t(i  the  Brown-Boveri  group,  reports  that  in  addition  to  the 
army  orders  received  in  1916-17.  the  company  endeavoured  to 
increase  the  output  of  peace  products  as  far  as  possible,  these 
still  forming  the  greater  portiim  of  the  production.  It  was, 
however  impossible  for  sale  prices  of  meters  to  keep  pace 
with  the  growth  in  the  cost  of  raw  materials  and  of  wnfif'S- 
After  setting  a.side  .£11,000  for  depreciation,  as  against  A(),(XKI 
in  1915-16  the  accounts  show  net  profits  of  £24.000,  ns  com- 
pared with  £21.(XI0.  It  is  proposed  to  pay  a  dividend  of  12 
per  cent.,   as  contrasted  with  10   per   cent,   in    the  preceding 

•^''"''  Mr   A.  E.  Hadlk.y  presided  at  the  annual 

Victoria  Falls      meeting,  held  iwT-ondon  la.st  Frifhiy      He 

and  Transvaal      said    that    the   net   earnings    were    i  (0.0(10 

Power  Co.         lii«lier  than    last    year,    enabling   them    to 

p'lv  5  iM-r  cent,  on  the  ordinary  shales,  and 

t„  raise   tin-   dividend  on    the  parti.-ipating  )neference  shares 

to   the    full    amount    t^   which    they   c.mld    become  ^-nt'tled 

namelv,  10  per  cent.    Tliey  had  transferred  from  the  balance 

.landing    to  the    credit  of    the   profit   and   loss    account    as   at 

l>cember  last  £150.000  to  a    reserve   fund,  which  was  a\aii- 

able  To  meet   continpen.ies  that  micht  arise,  to   improve  the 

prwertv    t^  equalise  dividends,  or  for  anv  purpose  conducive 

the  interests  of  the  companv.     For  the  first  t.me  there  was 

a  reduction  in  the  amount  of  the  first  debentures^;  the  amortN 

■Uio      at   th.-  rate  of  5    pe»-  cent,   per  annum   fixed    bv    the 

t  u  i  deed  had  now  come  into  operation,  and  the^  amoun    of 

the  first  debentures  drawn  or  purchased  was  fl52,l(Hi.     I'nr 
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ing  the  year  a  further  .-t'To.rkSO  of  .<!econd  debentures  hud  been 
redeemed    by   pureliii.se.     Tlie  position   with    regard  to  e.\ces8 
profits  in  the    I'nittnl  Kinsdoni  was   c-learer  than   last   year, 
the    pre-war    Jiereentafje    on   capital   having  meanwhile    been 
settled,  and   it  had    not   been    considered    necessary   to  make 
any  provision  under   that  head  in   the  191()  accounts.     Since 
the  clost>  of  the  accounts   the   liniineial   legislation   in   South 
.\frira  had  been  greatly  mixlilied,  throwing  a  heavier  buiden 
on  the  taxpayer.    The  modifications,  while  involving  a   reiluc- 
tion   in    the   rate   of   the  old   incomei-tax.   imposed   a  dividend 
tax,   together  with  an   exi'ess   profits   duty   at  the  rate   of  2.) 
percent.,  calculated  on  the  .siime  general  principles  as  adopted 
by   this  country.     The  taxation   was  retrospective,    so   as   to 
apply  partly  to  liUti,  and  a  provision  had  been  made  to  meet 
the  charge    in    the    accounts   now   submitted.     In    r<>gard   to 
engineering  niatt«M-s,  the  .station  generating  plant  for  electric 
power  and  compressed  air  had  run  successfully  and  been  well 
maintained    during    this    pcrioil.      The  overhead    transmission 
and   distributing  lines,   and  the  consunu'rs'   sub-station  plant, 
together  with  the  compressed  iiir  pipe  line,  had  be<'n  oiieiated 
Nitisfactorily,  and   had   been   kept   in  a  good  stat<>  of  repair. 
There  had  been  no  ext^'nsion  to  the  generating  or  distributing 
plant,   other  than   a  small  pole  line  extension  to  a  new   con- 
sumer in  the  Brakpan  area,  the  Sub-Nigel   Co.,   the  capacity 
of  the  generating   plant   being  ■27(l,()80  h.p.     The  quantity  of 
water  for  conden.sing   purposes  accinnulated   in    the   dams  at 
the  various  generating  stations  remained  nonnal,  and  showed 
no  .sign  of  shortage.     The   .supply  of  engineering  spare  parts 
had    presented    diffic-ulties,    owing  to   the   shortage  of  .supply 
from  this  country,  but  this  had  been  overcome  in  some  cases  ' 
liy  the  increased  output  from  the  company's  engineering  work- 
shops, while  the  provision  of  general  engineering  stores  had. 
in   spite  of  the  difificulties  of  supply,   been   maintained.     The 
prosi)erity  of  the  company  being  so  closely  interwoven   with 
that    of    the    gold    mining  industry   on    the  Rand,   they   had 
reason   to  follow   with    feelings  of  admiration   the    .successful 
manner  in  which,  in  spite  of  the  difficultie.s  created  by   the 
war,  the  output  of  gold  and  the  general  activity  of  the  mines 
had  been  maintained.     Tlie  extra  cost  of  materials,  increased 
wages,    taxation,    and    fluctuations   in    the    supply   of   native 
labour  impose   heavy   burdens   both   on  their  consumers  and 
themselves,  while  neither  of  them   was  in  a  position  to  raise 
the  price  of  its  product.     The  foresight  and  energy  displayed 
by   those  responsible  for   the   conduct  of  the   mines,   assisted 
by  the  sympathetic  attitude  of  the  Imperial  and  T^nion  Gov- 
ernments, had  enabled  the.se  difficulties  of  obtaining  the  neces- 
sary materials  to  be  overcome,  and  had  prevented  the  supply 
of  gold  from  the  reef,  .so  essential  to  the  conduct  of  the  war, 
from    falling    away.     Naturally,   these  war    conditions    were 
reflected  in   the  working  costs,  and  were   felt  mo.st  severely 
by  those,  mines  working  low-grade  ore ;  but,  neverthele.ss,  by 
good  management  the.se  mines  had  been  kept  working,  and 
such  mines  as  had  been  shut  down  during  the  period  under 
review  had  either  come  to  an  end  of  their  ore,  or  had  closed 
through  cau.ses  noinially  incidental  to  jiiining.     The  develop- 
ments   in    the   Far   Eastern    Rand,    where    several    of   their 
largest  consumers-were  situated,  continued  to  be  satisfactory, 
and  during  the  year  the  Union  Government  had  leased  two 
further  areas  in  this  part  of  the  Rand,  both  of  which  were 
acquired  by  existing  mining  houses.    The  chainnan  expressed 
appreciation   of  the  work  of   the   company's   staff  and   their 
as,sociates. 

In  replying  to  shareholders'  questions,  the  chairman  said 
he  could  not  at  present  make  any  statement  about  the  pros- 
pect of  an  increased  ordinary  dividend.  The  profits  for  the 
present  year  had  been  going  practically  the  same  as  last  year. 


To  be  Struck  Off  the  Register. — The  following  companies 
will  be  struck  off  the  regislJer  in  three  months  unless  cause 
is  shown  to  the  contrary  :  — 

•Absorbent  Engine  Cloth  Co. 

Eastern    Electric   Co. 

Electrical    Engineering   &'    Motor   Co.   (Carlisle). 

Marine  &    General    Oil    Engines. 

Standard   Bolt  &   Nut  Co. 

Transport   Development  &■    Power  Syndicate. 

Vanadium,   Ltd. 

X-L.   Electric    Co. 

Stock  Exchange  Notice. — .Application  has  been  made  to 
the  Committee  to  allow  the  following  to  be  quoted  in  the 
Official  Ijist  :  — 

Electro-Bleach  ct  Bv-Products.  Ltd.  — 120,000  ordinarv 
shares  of  10s.  each,  fully-paid,  Nos.  1  to  120,000. 

Calcutta  Electric  Supply  Corporation,  Ltd. — The  units 
sold  to  consumers  during  the  four  weeks  ended  July  27th 
were  2,307,31.5.  compared  with  2.020, .562  in  the  corresponding 
four  weeks  of  1916. 


NEW    COMPANIES    REGISTERED. 

Abrasives.  Ltd.  (148.486).— Private  companv.  Regis- 
tered September  19th.  Cipital.  flO.OOO  in  fl  shares.  To  carry  on  the  busi- 
ness of  manufacturers  and  factors  of,  agents  for,  and  dealers  in.  metals, 
emery,  emery  stone,  corundum,  abrasives,  polishing  wheels,  and  the  like, 
mechanicil.  electrical,  and  general  fngineers.  &r.  Agreement  between  I.  .S. 
Mitchell  and  B.  R.  Rowland  &  Co.,  Ltd..  of  the  first  part.  W.  M.  Rowland 
or  the  second  part,  and  the  companv  of  the  third  part.  The  subscribers  (each 
with  one  share)  are  :— J.  S.  Mitchell,  Hvland.  Hargale  Drive.  Hale. 
.'Mtnncham,   Cheshire,   engineer;   VV.    M.    Rowland,    34,    Lancaster  Road,   Birk- 


dale,  Soulhporl,  engineer.  The  fira  directors  arc:— J.  S.  Mitchell  and  W  M 
Rowland.  -Solicitors  :  Matthew,  Hall  &  Thomson,  20,  Victoria  Street,  Man- 
chester. 

E.  O.  S.     Engine,     LtdL     (148,451).— Private     company. 

Registerid  Seplember  laih.  Capital.  £4,000  in  £'1  shares.  Mechanical  aild 
electrical  engineers,  &c.  The  subscribers  (each  with  one  share)  are :— G 
Palteson,  Pinners  Hall,  E.C.  2,  accountant;  T.  S.  James,  16,  Edith  Road. 
Peckham.  S.E.  15,  engineer.  The  first  directors  arc  to  be  .appointed  by  the 
subscribers.      Solicitors :     Francis    &    Johnson,    19,    Groat    Winchester    Street, 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 

Alfred  Danks,  Ltd. — Memorandum  of  ,sali.sfaction   in  full 

i.n   Seplember  3rd,  1917,  of  mortgage  debenture  dated    May  6lh,   1918,  securing 
fti.UOO   has    been  filed. 

Gorseinon    Electric    Light    Co.,    Ltd.    (39,944). Capital 

illl.llllll  in   il    .l,,,,,.s.      K.-liir„    ,l;,te.l    .\ug,i,i    Nili.   11)17.     M.MIl   shares  taken    up! 
Ill:   tll.:)4H  ..iiiMder.'il    as  paid.     Murli;.iges   and  cli.irge,  :    £780. 


£2    pa 


D.  Hulett  &   Co.,   Ltd.  (29,46.3).— Capital,  i!.3.5,00()  in  £r, 

shares.  Kr-turn  dal.-.J  August  Hth,  1917.  fi.OOO  shares  taken  up;  £9..'i0ri  paid 
on    1,9110;  £20,500  considered    as  paid  on    4,100.      Mortgages    and    charges:    Nil. 

General  Electric  Co..  Ltd,   (67,307).— Capital,  .fl,400,0(K) 

in  80,000  pr.rf.  :in,l  (iO.OlM  ord,  shares  of  £10  each.  Return  dated  July  itisi 
(filed  Septiiiibir  (Ith).  1917.  70,000  pref.  and  50.000  ord.  snares  taken  up  • 
£8KO,000  paid  on  (>3.000  pref.  :Hid  25,00(1  ord.;  £320,000  con.,idered  as  paid  on 
7,000    pref.    and   35,000  ord.      Mortgages   and   charges:    £200,000. 


STOCKS  AND    SHARES. 


TuRSDAi-  Evening. - 
The  City  awaits  with  keen  interest  the  Government's  declara- 
tion with  regard  to  more  borrowing.  In  some  quarters  a 
new  popular  Loan  is  considered  so  imminent  as  to  lead  the 
prophets  to  look  for  its  issue  this  week-end.  In  other  direc- 
tions, it  is  thought  that  the  Loan  may  be  ptjstiwned  until 
after  Christmas.  The  only  effect  that  the  discussion  exercises 
upon  current  prices  is  in  the  Consol  market,  where  the  tone 
has  .softened  somewhat.  All  other  investment  sections  are 
very  hard,  while  in  some  markets  speculation  is  boisterously 
active. 

Home  Rails  are  enjoying  one  of  their  rare  and  lucid  in- 
tervals, with  prices  finner,  and  business  more  pronounced. 
The  reason  seems  to  be  that  other  domestic  investments  of 
sober  class  are  becoming  difficult  to  find,  while  the  Railway 
stocks  of  companies  operating  outside  Great  Britain  are  ail  I 
out  of  favour  for  one  reason  and  another.  This  tends  to 
drive  investment  money  into  the  Home  Railway  list,  and 
the  Undergrounds  receive  their  due  meed  of  attention. 
Amongst  them,  Central  London  a.s.sented  stocks  are  noticed 
for  their  yield,  and  rises  of  2  points  have  lifted  the  ordinary 
and  the  preferred  ordinary  to  60i  Metrojxilitan  Consolidated 
advanced  to  24i,  but  reacted  to  &i  !  the  company's  deferred 
dividend  stock  is  up  1  to  21.  Underground  Incomes  remain 
at  82,  from  which  price  they  will  probably  advance;  the  tide 
of  London's  traffic  reminds  one  forcibly  of  the  old  lady  who 
aroused  the  concern  of  the  elder  Mr.  'Weller  at  the  famous 
tear-party. 

The  electric  lighting  market  is  firm,  Bromptons  holding 
their  ri.se  at  6^,  and  MetropoUtans  gaining  5s.  at  65s.  The 
demand  for  debenture  stocks  and  preference  .shares  is  per- 
haps rather  less  insistent  than  it  was,  for  which  the  coming 
of  the  new  War  Loan  is  doubtless  responsible.  People  want 
to  see  what  its  terms  will  be  before  putting  much  money 
just  at  present  into  gilt-edged  .securities.  But  there  is  no 
pressure  to  sell,  and  the  buyers  of  ordinary  shares  are  as 
alert  as  ever  for  cheap  stock.  The  sleepy  special  constable 
wonders  where  all  the  London  searchlights  draw  their  "juice," 
as  he  watches  their  beams  while  he  is  on  duty;  wonders  too, 
it  may  be,  if  readers  will  forgive  a  .short  article  as  he  sits 
down  to  it  after  the  "All  Clear"  releases  him  for  burning 
midnight  oil  of  his  own. 

Marconis  have  developed  renewed  buoyancy,  which  arose 
first  in  the  shares  of  the  Marine  Co.,  taking  the  price  to  548. 
before  a  slight  reaction  occun-ed.  The  parent  shares  rose  to 
fi6s.  3d.,  Americans  to  19s.  3d.,  and  Canadians  to  half  a 
guinea.  Business  in  Marconis  is  so  spa.smodic  as  to  render 
an  ob.server  cautious  of  saying  much  about  it,  but  the  market 
view  is  certainly  optimistic. 

The  telegraph  group  has  no  fresh  feature  this  w-eek,  busi- 
ness being  handicapped  by  the  scarcity  of  supply  of  .stock 
obtainable.  Telegraph  Con.structions  are  10s.  better  at  39. 
and  Tndia-Rubbers  keep  very  firm  at  13J,  .shares  being  wanted 
at  the  price.  Oriental  Telephones  have  recovered  their  de- 
cline of  last  week,  but  TTnited  River  Plates  are  still  a  trifle 
dullish. 

Mexicans  tend  to  halt.  The  dramatic  vise  in  the  price  of 
silver  is  a  bull  point.  The  condition  of  the  country  calls  for 
caution  in  putting  money  into  Mexicans.  Amongst  the 
Utilities.  Mexico  Tramways  Fives  relapsed  2  points  to  445. 
hut  the  remainder  of  the  group  keeps  steady.  British 
Columbia  Electric  Railway  4i  per  cent,  debenture  .stock  has 
gone  back  to  -50.  The  deferred  and  preferred  is,sues  are  lower. 
Anclo-Argentine  Trams  are  unchanged,  the  fatal  railway 
.strikes  not  affecting  any  of  the  tramway  i.s.sues.  k  fair 
amount  of  speculative  buying  keeps  Pemambuco  Tramways 
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ordinary  shares  prominent,  the  present  price  being  7s.  3d. 
The  7  per  cent,  preference  at  13s.  and  the  5  per  cent,  first 
debentures  at  158  are  firm.  The.se  latter  look  cheaper  than  the 
preference,  as  things  stand  at  present. 

British  Aluminium  shares  have  come  back  rather  sharply, 
falling  J  to  3'2s.  in  consequence  of  a  good  deal  of  profit-taking. 
Other  members  of  the  miscellaneous  group,  however,  are 
.strong.  Electric  Con.structions  rose  to  '20s. ;  British  Westing- 
house  Preference  put  on  5/16  at  3  1/16.  British  Insulated  are 
strong  at  14i.  Babcock  Ordinary  advanced  to  3i  buyers. 
Victoria  Falls  &  Power  shares  are  very  quiet  at  19s.  3d.  for 
the  ordinary  and  '28s.  i)d.  for  the  preference,  the  price  being 
unaffected  by  the  meeting  at  the  end  of  last  week.  The 
chairman  six>ke  in  a.  vein  of  cautious  optimism,  .-ind  his 
remarks  formed  an  appropriate  corollary  to  the  recent  report. 
There  has  been  a  little  business  just  lately  in  the  6  per  cent, 
preference  shares  of  the  Madras  Electric  Supply  Corpora- 
tion, the  price  being  aliout  17s.  6d.  Vera  Cruz  ordinary  are 
changing  hands  on  the  basis  of  7s.  6d.  Cronipton  preference 
at  lis.  3d.  are  a  trifle  harder;  the  ordinary  remain  in  the 
neighbourhood  of  10s.  3d. 

The  rubber  market  is  animated,  with  prices  strong.  A 
largo  volume  of  busincs.?  is  in  progress,  interfered  with  to 
some  extent,  in  the  early  part  of  the  week,  by  the  moonlight 
raiders.  The  price  of  the  material  fluctuates  a  littlp  from  day 
to  day,  keeping  very  close  to  the  neighbourhood  of  2s.  lOd. 
per  lb.  More  activity  has  c^me  about  in  armament  shares, 
Armstrongs  and  Vickers  both  being  firmer.  A  good  deal  of 
trade,  too,  is  passing  in  the  .shares  of  the  companies  con- 
nected with  base  metals,  those  of  the  tin  group  being  especially 
prominent.  


SHARE    LIST    OF    ELECTEICAL    COMPANIES. 

HOUB   ELXOTRIOITT  OoHPANIKt. 

Dividend  Price 

,.     «      s  Sept.  25,    Rise  or  tail 

1916,  1916.  1917.        thia  week. 

Brompton  Ordinary       ....      10  9  6J  — 

Charing  Cross  Ordinary           ..65  Si  — 

do.       do.         do.     4JPre(..       41  4J  89  — 

Chelsea        4  3  83  — 

City  ot  London 8  8  I2i  — 

do.        do.    6  per  cent.  Prel.        6  6  lOj  — 

Oonnty  of  London           . .        . .        1  t  114  — 

do.         6  per  cent.  Pre!.       6  6  10  — 

Kensington  Ordinary     ....        7  6  6J  — 

London  Electric 8  U  1  — 

do.        do.  6  per  cent.  Prof.       6  4  SJ  — 

Metropolitan        8  8  8}  +  J 

do.            4J  per  cent.  PreJ.       4J  4i  8j  — 

St.  James'  and  PaU  MaU          ..88  7  — 

South  London       6  5  aj  — 

South  Metropolitan  Pref.         ..        7  7  31/6  — 

Westminster  Ordinary  ....       7  7  68  — 

TlLSaRAPHB  AND  TCLXPHOHia. 

Anglo- Am.  Tel.  Fret 6         6  981  — 

do.             Del 88/6      1)  38  — 

Chile  Telephone 8         8  lA  — 

CubaSub.  Ord 6         6  8?  — 

Eastern  Extension          ....        8         8  14|  — 

Eastern  Tel.  Ord 8         8  1484  — 

Globe  Tel.  and  T.  Ord 7         7  18  — 

do.              Pret,           ..6  6  lOJ  — 

Great  Northern  Tel 33  34  87  — 

Indo-European 18  18  644  — 

Marconi      10  15  3-fg  -f  ,', 

Oriental  Telephone  Ord.         . .      10  10  8i  +  i 

Dnited  R.  Plate  Tel 8         8  65  — 

West  India  and  Pan 6d.  6d.  l,',  — 

Western  Telegraph        ....       8         8  141  — 

HoHS  Raiu. 

Central  London,  Ord.  Assented        4         4  604  -H 

Metropolitan         1          1  'J8f  +  i 

do.         District       ..         ..      Nil  Nil  16J  — 

Underground  Electric  Ordinary     Nil  Nil  l|  — 

do.              do.     "A"     ..     Nil  Nil  6/-  — 

do.              do.     Income         6         4  S'JJ  — 

FOBKION  Tramb,  Ao, 

Dividend  , 

1916.  1916. 

Adelaide  Snp.  6  per  cent.  Pret,        6         6  4]  — 

Anglo-Arg.  Trams,  First  Pret.           64        54  SA  — 

do.               2nd  Prel.  ..       64  —  2||  — 

do.               6  Deb.      ..6         6  674  — 

Brazil  Tractions 4         4  46  —1 

Bombay  Electric  Pret 6         6  98  — 

British  Columbia  Eleo.  Rly.  Ptce.    6         6  124  — 

do.            do.           Prelerred  NU  Nil  80  —1 

do.             do.           Deterred  NU  Nil  274  -14 

do.            do.           Deb.          41       4i  60  — 

Mexico  Trams  6  per  cent.  Bonds     Nil  Nil  444  —3 

do.           6  per  cent.  Bonds     Nil  Nil  10  — 

Mexican  Light  Common         . .       Nil  NU  S24  — 

do.             Pret Nil  Nil  81  — 

do.            Ist  Bonds       ..       Nil  Nil  464  — 

MAHrPAOTOKlNI}  OOHPAHIIS, 

Babcock  A  Wilcox         ....       16  16  8}  — 

British  Aluminium  Ord.          ..        7  10  1^:;  —4 

British  Insulated  Ord 174  20  Hj  -f  I 

British  Wcstinghouse  Prel.    ..        7i       74  .1,^  +  ?, 

Callenders 30  SO  141  — 

do.       6  Prel 6         6  44  — 

Castner-Kellner 33  33  8,',  — 

BdiBon  Swan,  tully  paid         ..       —  —  1^  — 

do.       do.  4  [her  coot.  Dob.        4         4  72)  — 

RIectric  Construction   ....        74  74  1  +   ^/i 

Gen.  Eleo.  Prel 6         8  lOi  — 

do.         Ord 10  10  17  +  k 

Henley 36  36  18  — 

do.      44  Prel.  ..        ..        ..       44       44  4  — 

IndU-Bnbber       10  10  13]  — 

Telegraph  Con 20  30  89  — 

•  DlTldsndi  paid  tree  ot  Ineoina-lai. 


Yield 
P.O. 
£6  18  6 
6  9  0 
6  18  4 
6  9  1 
6  4  3 
6  18  6 
6  5  10 
6    0    0 

5  14    8 
Nil 

6  6  8 
4  12    4 

7  4    0 

6  14    6 

7  5  6 
6  10  8 
6    6 


8 


5  1  10 

6  10    5 
6  11     4 

6  14  3 
•6  8  4 
•6  7  9 
•6    7    8 

6  14    8 

6    9    9 

fi  19 

4  10 

3    1 
•5  16 

3    9 
•6  10 


6  12     8 
4     4     6 

Nil 

NU 

Nil 
•4  17    0 


6  3    1 
8  19    6 

7  8    8 

6    4    8 
11  16    4 

Nil 
Nil 

8  10    0 
NU 
Nil 
NU 
HU 


4  12 

6  6 

7  0 
4  18 
6  18 
6  1 
6    8 

NU 

6  10 

7  10 
6  17 

6  17 

7  16 
6  12 

•7  6 
•6    8 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  September  26t]i. 


CHEMICALS,  <fcc. 


a  Acid,  Oxalio per  lb. 

a  Ammoniac  Sal        per  ton 

a  Ammonia,  Muriate  (large  crystal)         ,1 
a  Bisulphide  ot  Carbon      . .        . .         „ 

a  Borax ,, 

a  Copper  Sulphate ,, 

a  Potash,  Chlorate per  lb. 

a        ,,        Perchlorate         ..        ..  ,, 

a  Shellac  per  cwt. 

a  Sulphate  ot  Magnesia      . .        . .  per  ton 
a  Sulphur,  Sublimed  Flowers      . .        ',, 

a        ,,  Lump ,, 

a  Soda,  Chlorate        per  lb. 

a      u      Crystals         per  ton 

a  Sodium  Bichromate,  casks        . .  per  lb. 


METALS.   &c. 

c  Brass  (rolled  metal  3"  to  12"  basis)  per  lb. 

c)     ,,     Tubes  (solid  drawn)          ..  ,, 

c      ,,      Wire,  basis ,, 

c  Copper  Tubes  (solid  drawn)      ,,  ,, 

g      ,,       Bars  (best  selected)       . .  per  ton 

g      ,,        Sheet           ,, 

g      ,,       Bod 

d      „       (Electrolytic)  Bars        ..  „ 

d      ,,                ,,             Sheets     ..  „ 

d      „                „             Wire  Rods  ,, 

d      „                „             H.C.  Wire  per  lb. 

^Ebonite  Rod ,, 

f       ,,       Sheet         ,, 

n  German  Silver  Wire        ,.        .,  ,, 

A  Gutta-percha,  fine ,, 

h  India-rubber,  Para  fine   . .         . .  „ 

I  Iron  Pig  (Cleveland  warrants)    . .  per  ton 

/     „    Wire,  galv.  No.  8,  P.O.  qual.  „ 

g  Lead,  English  Pig ,, 

g  Mercury         per  bot. 

e  Mica  (in  original  oases)  small  . .  per  lb. 

e      I,                II            II      medium  „ 

e      „                II            II      large  ..  „ 

d  Silicinm  Bronze  Wire     . .        . .  per  lb. 

r  Steel,  Magnet,  in  bars      . .        . .  per  ton 

g  Tin,  Block  (English)        . .        . .  „ 

n    II     WirOi  Nos.  1  to  16    ..        ..  per  lb. 


Latest 

Portnight'B 

Price. 

Ino.  or  Deo, 

1/6 

£76 

,, 

£64 

,, 

£33 

,, 

£88 

£61 

2/6 

,, 

3/- 

I'la  10 

10/-  dec. 

£16 

£35 

£36 

,. 

104d. 

130/- 

.. 

1/7  lo  l/8i 
£15.5 
£165 
£165 
£130 
£157 
£138 

l/4i'^ 

3/- 

2/6 
3/3 

6/10 

8/24 
Norn, 

£42 

Nom, 

6d.  to  8/- 

8/6  to  6/- 

7/6  10  14/-  ft  Dp. 

1/9 


3d.  dec. 
£5  dec. 
£5  dec. 
£5  dec. 
£7  dec. 
£6  dec. 
£7  dec. 
Xj^d.  deo. 


4d.  deo. 


Quotations  supplied  by- 


a  a.  Boor  &  Co. 
c  Thos.  Bolton  cSt  Sons,  Ltd, 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Shakespeare, 

h  Edward  Till  &  Co. 

i  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  P.  Dennis  cSk  Co. 


Handling   Coal   with   an    Electric  Truclt.— 'Since    the 

first  of  this  year  the  Canton  (111.)  Gas  and  Electric  Co.  has  been  ' 
hauling    coal  to  its  electric  and  gas  plants  in  an  electric  truck. 
The  results,  according  to  E.  H.  Negley,  secretary  and  manager  of 
the  company,  indicate  that   the  investment  was  a  good  one,  and 
that  a  considerable  saving  in  coal-hauling  costs  is  being  made. 

The  haul  from  the  railroad  track  to  the  company's  electric  plant 
is  about  three  blocks  long,  and  to  its  gas  plant  about  IT)  miles 
(,24  km.).  Over  this  distance  this  truck  makes  a  round  trip  to  the 
electric  plant  in  about  seven  minutes,  and  can  convey  the  contents 
of  a  .50-ton  C15'")-t.)  car  of  screenings  to  the  station  in  about  three 
hours.  The  round-trip  haul  to  the  gas  plant  re<iuires  about  'M) 
minutes. 

The  speed  of  the  truck  loaded  is  abont  7  miles  (ITS  km.)  an  hour, 
and  in  ordinary  operation  it  will  cover  from  1  ."1  to  25  miles  (24  km.  " 
to  411  km.)  a  day,  dependinfr  on  how  many  trips  are  made.  The 
truck  is  a  Walker  Vehicle  Co.'s  design  with  44  cells  of  HI -plate 
Philadelphia  storafre  batteries.  It  is  said  to  be  the  first  electric 
truck  to  be  equipped  with  a  Lee  Loader  Co.'s  dump  body  ;  the 
dumpinsr  feature  of  thia  body  has  demonstrated  its  value  at 
Canton,  since  the  driver  alone  throutrh  the  use  of  it  can  unload 
1(1,(100  lb.  (4,.'i3(>  kff.)  of  coal  into  the  hopper  in  two  minutes.  The 
driver,  who  operates  this  truck  exclusively,  is  responsible  for  its 
entire  care,  both  as  to  charging  and  maintenance.^ — Electrical 
World. 

Railway  Electrification   in   South  Africa. — In  view  of 

the  attention  wliii-li  ha-s  lieen  devoted  ol'  late  to  the  jKissibility  of 
certain  )K)rt inns  of  the  S..\.  I'nion  Railways  being  electrified,  and 
the  general  and  increa-sing  utility  of  electrical  ]K)wer.  a  larjfe 
gathering  assemliled  at  the  Durban  Technical  College  on  .Inly  27th 
t(i  hear  a  Iecturi>  on  "  Railway  Electrification. "  by  Mr.  J.  W.  Kirk- 
land,  of  .lohanneslmrg,  arranged  by  the  Engineering  Section  of 
the  Natal  Society  for  the  Advancement  of  Science  and  Art.  The 
author  told  a  gr.aphic  story  of  the  Chicngo,  Mihviiukee.  and  St.' 
Paul  Railway,  which  is  the  most  important  and  largest  instance  of 
the  application  of  electricity  to  railway  ope'ration.  and  which  he 
has  recently  vi8ite<i  and  inspected.  He  gave  a  summary  of  the 
advantages  to  be  pained  by  the  electrification  of  main  line  traffic, 
and  in  allusion  to  the  practicability  of  adopting  the  system,  so  far 
as  certain  lines  in  South  Africa  were  concerned,  stated  that  the 
carrying  capacity  of  the  Natal  line  could  be  greatly  increased  by 
the  electrification. — Xntnl  Merctiry. 
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ELfeCTRODES      FOR     ELECTRIC      FURNACES: 

THEIR     MANUFACTURE,     PROPERTIES, 

AND     UTILISATION. 


(^Concluded  from  page  28C.) 

Metallic  (Old  Compound  Elect nide.t.— The  use  of  vertical  or 
sole— «lectro(le.s  of  metal,  or  with  a  base  of  metal  or  secondary 
conductor,  offers  greater  difficulties  than  the  use  of  carbon 
electrodes,  but  it  is  essential  in  certain  nnmufactiues  which 
necessitate  the  exclusion  of  carbonising-  materials  to  as  threat  an 
extent  as  possible.  On  the  other  hand,  it  is  sometimes  desirable 
to  incorporate  certain  ingredients  of  the  final  product  with  the 
electro<les  to  be  used  in  its  manufacture.  Metallic  electrodes 
facilitate  eoolinfj  of  pieces  between  which  the  arc  plays  ;  and 
compound  electrodes  are  used  where  a  conducting  or  semi- 
conductinsr  medium  is  needed  for  special  purjioses. 

Metallic  Elect lodrs.^'iwhwX&r  metal  electrodes  are  used  in  several 
types  of  furnaces  for  the  manufacture  of  nitric  acid.  In  the 
Schonherr  furnace,  for  instance,  one  electrode  consists  of  a  vertical 
steel  tube  of  leufith  proportioned  to  the  power  of  the  apparatus. 
The  other  electrode  is  a  water-cooled  tube  of  copper.  At  the  centre 
of  the  second  electrode  there  is  an  iron  core  which  may  be  replaced 


resistance  of  the  molten  steel  itself,  each  electrode  is  formed  of  a 
block  of  soft  steel  A  (fiir.  2H),  terminatin);  in  the  channel  n  of  metal 
under  treatment.  The  electrode  is  let  into  the  refractory  Ixxly  R 
of  the  furnace  itself,  and  has  a  circular  cavity  of  the  section  shown 
at  m.  anil  throut^h  this  circulates  cold  water.  The  cooIinR  effected 
is  sufficient  to  keep  practically  stationary  the  plane  o  of  transition 
from  the  solid  to  tlie  liciuid  steel  of  the  same  composition.  A 
similar  arranifement  is  employed  in  the  Girod  steel  furnace,  where 
a  steel  electrode  M  (fijr- 21)  is  mounte<l  laterally  in  the  refractory 
body  of  the  furnace.  Frasrments  of  the  same  Kradc  of  metal  as  it 
is  desired  to  [jroduce  in  the  furnace  are  placed  at  A,  and  these,  after 
solidification,  protect  the  pole  M,  which  is  also  water  C(K>led.  The- 
space  B  forms  the  useful  reducinjir  and  meltinfr  jwrtion  of  the 
furnace. 

Sole  Electrodes. — Metallic  bottom  electrodes  embedded  in  refrac- 
tory, non-conducting  material  may  be  used  in  a  number  of  ways 
differing  more  or  less  in  detail.  One  of  the  first  furnaces  of  thifr 
type  was  brought  out  by  Siemens  in  1880  ;  two  vertical  electrodes 
were  used,  the  upper  one  being  of  carbon  and  the  lower  one  an  iron 
rod  fed  forward  by  a  screw  mechanism  in  proportion  to  its  consump- 
tion. In  the  Borchers  furnace  (18910  the  steel  bottom  M  (fig.  2.5> 
of  the  furnace  chamber  is  mounted  on  a  copper  support  R,  which 
is  cooled  by  water  supplied  through  E. 

The  latest  Girod  furnaces  employ  electrodes  which  are  either  of 
graphite  covered  with  metal  or  else  entirely  metallic.  In  the 
former  arrangement  (fig.  2()),  the  object  of  the  metal  covering  over 
the  graphite  is  to  protect  the  furnace  charge  against  carlxiuisation. 
The  poles  p  are  embedded  in  the  refractory  brickwork  of  the  furnace. 


Fig.  21. 


Figs.  22  and  23. 


easily  ;  its  working  life  is  about  2,000  hours,  and  replacement 
occupies  only  1.5  minutes.  The  arc  plays  between  the  tube  and 
the  copper  electrode. 

The  Moscicki  furnace  uses  concentric  electrodes,  the  external  one 
being  a  copper  cylinder  15  cm.  in  diameter,  mounted  in  a  clay  base. 
The  central  electrode  is  a  water-cooled  tube  G  cm.  in  diameter,  and 


Fig.  27. 


and  the  path  of  current  flow  from  them  to  the  upper  electrode 
E  is  as  sho-wn  by  the  dotted  lines  fig.  2() — i.e.,  such  as  to  traverse 
the  entire  thickness  of  metal  in  the  furnace.  The  alternative 
arrangement  (fig.  27)  employs  several  steel  poles  P  set  in  canals  in 
the  masonry  of  the  furnace  and  water  cooled  at  their  lower 
extremity.  As  in  the  furnace  illustrated  by  fig.  24,  the  canals  c 
(fig.  27)  are  filled  with  pieces  of  metal  which  melt  and  then  form  a 
protection  to  the  actual  pole  pieces.  The  latter  are  connected  in 
parallel  outside  the  furnace,  and  the  masonry  is  naturally  of  such 
material  and  construction  as  not  to  be  rendered  conducting  by  the 
heat  to  which  it  is  exposed. 

Compound  Electroden. — A  furnace  bottom  of  pure  carbon  often 
presents  serious  inconveniences,  particularly  in  the  electrometallurgy 
of  steel.  In  the  latter  case,  the  carbon  combines  with  the  charge- 
to  such  an  extent  as  to  make  impossible  the  production  of  low- 
carbon  metal.  This  difficulty  may  be  overcome  by  using  a 
magnesia  bottom,  but  it  is  then  necessary  to   allow   for  the  fact 


Fig.  24. 


Fig.  25. 


held  at  the  top  in  a  porcelain  support.  The  arc  plays  between  the 
two  tubes,  and  is  made  to  rotate  by  a  magnetic  device. 

In  the  Birkeland-Eyde  furnace  the  two  electrodes  are  set  in  line. 
Each  consists  of  a  simple  copper  tube  bent  to  U  shape  and  water 
cooled,  Th?  electrodes  -wear  very  slowly,  and  are-easily  accessible 
and  renewable. 

Horn  electrodes  are  used  in  the  (Juye  &  Pauling  (fig.  21)  for  the 
synthetic  manufacture  of  nitric  acid.  The  electrodes  E  e'  are  of 
cast  steel,  and  are  made  hollow  to  permit  of  water  circulation.  The 
arc  is  struck  at  A,  where  the  electrodes  are  nearest  together,  but  at 
once  rises  and  spreads  itself  between  the  two  horns.  An  air  blast 
is  maintained  from  m  to  «.  and  carries  out  with  it  the  nitric 
products  made  by  the  action  of  the  arc. 

Massive  metal  electrodes  are  used  in  certain  furnaces  for  the 
manufacture  or  fusion  of  metals.  Such  electrodes  are  preferably  of 
the  same  nature  as  the  metal  to  be  melted,  e.g.,  iron  electrodes  in 
iron  or  steel  furnaces,  and  copper  electrodes  in  furnaces  handling 
copper,  bronze,  or  brass.  In  the  simple  type  of  melting  furnace, 
illustrated  in  fig.  22,  a  large  iron  or  copper  electrode  is  embedded 
in  packing  M  of  carbon  pise,  which  forms  the  working  bed  of  the 
furnace. 

In   the   Gin  "  channel   and   basin "  furnace   which  utilises  the 


Fig.  28. 


that  magnesia  is  not  an  electi'ical  conductor.  A  satisfactory  com- 
promise is  to  use  a  mixture  of  refractory  non-conducting  material 
(magnesia,  dolomite,  silica,  .tc.)  with  a  carbonaceous,  electrically- 
conducting  binder  of  pitch,  graphite  and  tar  in  various  com- 
binations. 

Xo  metallic  conductor  is  used  in  this  case,  and  the  composition 
of  the  pise  may  be  varied  so  that  the  surface  layers,  in  contact  with 
the  steel,  contain  insufficient  carbon  to  carbonise  appreciably  the 
molten  charge.     This  construction  has  been  used  successfully  in  tjie 
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Firminy  steel  works.  Numerous  mixtures  hare  been  tested,  and  it 
is  found  that  the  intrredients  do  not  cohere  well  with  less  than 
2{  per  cent,  of  tar,  whilst  with  more  than  10  per  cent,  the  mix- 
ture becomes  too  liquid.  The  mixtures  most  used  are  oast-iron 
turninffs.  tar  and  calcined  dolomite,  and  jjraphite,  tar  and  calcined 
dolomite.  From  these  infcredients  it  is  easy  to  make  refractory 
ilooi-s  containing  10  to  20  per  cent,  of  carbon,  whicli  become  veiy 
g-ood  conductors  at  hifrh  temperature  after  a  preliminary  heatiuj?, 
and  then  remain  sufficiently  srood  conductors  for  regrular  working; 
tq  be  commenced  without  further  preliminary  heatinff.  Similar 
results  are  obtained  if  the  dolomite  be  replaced  by  magrnesia  or 
-siliceous  sand. 

The  first  melt  from  such  a  bottom  naturally  contains  some  excess 
of  carbon,  due  principally  to  tar  driven  off  during-  the  early  stages 
of  heating.  Analyses  of  consecutive  melts  of  steel  turnings,  con- 
taining 016  per  cent,  of  carbon.  036  per  cent,  of  manganese,  and 
(l'34!t  per  cent,  of  silicon,  gave  the  following  results  : — 

First  melt.         Second  melt.        Third  melt. 
Per  cent.  Per  cent.  Per  cent. 

Carbon 0-228  0102  O'UO 

Manganese      ...        0161  trace  0073 

Silicon  ...         O'OaO  0'027    .  0'069 

The  second  and  third  melts  are  normal,  the  carbon  content  being 
inappreciably  affected  by  the  electrode.  The  latter  requires  very 
little  repair  in  service. 

Coiii/ioii ml  Melthifl  Elect nides. — This  name  is  used  to  describe  a 
type  of  upper  electrodes  due  to  Gin  and  containing  the  metal  (or  a 
compound  of  the  metal"),  which  it  is  desired  to  .alloy  with  the 
molten  material  in  the  furnace.  For  instance,  in  the  manufacture 
of  ferro-tungsten  there  is  used  a  furnace  with  two  vertical  elec- 
trodes in  series  composed  of  cast  tungsten  or  of  tungsten  carbide. 
The  furnace  charge  consists  of  iron  oxide  and  tungsten  dioxide. 
When  the  furnace  is  in  action,  the  electrodes  of  tungsten  carbide 
melt  and  their  carbon  burns  at  the  expense  of  the  oxides  in  the 
charge,  which  is  thus  reduced.  The  alloy  obtained  contains  not 
more  than  0'1.5  to  0'25  per  cent,  of  carbon.  Similar  compound 
electrodes  may  be  used  in  the  manufacture  of  ferro-molybdenum. 

Seinforced  Kleetniiles. — Metal  "reinforcement"  is  sometimes 
used  in  carbon  electrodes  with  the  double  aim  of  increasing  their 
electrical  conductivity  and  their  mechanical  strength.  Heroult. 
for  instance,  bores  a  hole  through  the  electrode  Caxially)  and  fills 
it  with  an  alloy  of  aluminium  and  silicon.  The  Plania  Works 
(Ratisbon)  introduces  bands  of  copper  or  iron  into  the  electrode 
before  or  after  baking,  this  process  being  especially  recommended 
for  long  electrodes,  which  are  thereby  much  strengthened.  Use 
is  made  sometimes  of  composite  electrodes  consisting  of  a  tube  of 
carbon  or  iron  filled  with  lime,  iron  oxide,  or  other  scorifier,  which 
is  thus  carried,  during  the  operation  of  the  furnace,  to  the  hottest 
part  of  the  charge. 

Keller  Steel-Maijnesia  Electrode. — A  bottom  electrode  which  is 
absolutely  non-carbonising  and  at  the  same  time  very  strong  and 
durable  and  of  high  electrical  conductivity  is  shown  in  fig.  28. 
Iron  bars  A  from  1  to  1}  in.  square  are  set  vertically  and  close 
together  in  a  metal  base  'plate  p.  A  secondary  conductor,  such  as 
magnesia,  is  made  hot  and  rammed  very  tightly  between  these  bars, 
thus  providing  an  "  armoured  ''  block  of  refractory  material  which 
is  very  durable  and  of  exceptional  mechanical  strength,  whilst  it 
haa  the  advantage  of  permanent  through  conductors  to  secure  low 
electrical  resistance  and  easy  starting  from  cold.  The  upper 
layers  at  least  of  the  secondary  conductor  have  appreciable  conduc- 
tivity when  the  furnace  is  working,  and  owing  to  this  and  to 
the  distribution  of  the  bars  .4  in  close  spacing  over  the  whole  base 
of  the  furnace,  current  flow  through  the  charge  is  exceptionally 
uniformly  distributed.  In  spite  of  the  large  proportion  of  magnesia 
which  gives  the  base  its  durability,  the  electrical  resistance  is 
almost  nil.  The  metallic  portion  of  the  electrode  is  cooled  by 
water  circulation  at  ;.  The  refractory  material  between  the  steel 
bars  hardens  in  service,  so  that  the  whole  is  remarkably  durable. 
Operation  is  certain  and  simple,  electrically  and  mechanically,  and 
it  is  unobjectionable  from  the  chemical  point  of  view.  There  is  no 
appreciable  industrial  loss. 


The  author  of  the  articles  from  which  the  foregoing  abstract 
has  been  made  is  M.  Jean  Escard,  Civil  Engineer.  Laureat  de 
rinstitut  de  France  and  of  the  Societe  d'Encouragement  pour 
rindustrie  Nationale. 


THE      HIGH-TENSION     MAGNETO. 


At  a  meeting  of  the  Aeronautical  Society  of  Great  Britain, 
on  April  4th,  Mr.  A.  P.  YouNO.  A.M.I.E.E.,  read  a  paper  on  "  The 
High-t«n8ion  Magneto,  with  Special  Reference  to  the  Ignition  of 
Aeroplane  Engines."  which  was  printed  in  the  AeruniniticalJmirttal 
for  April-June.  1!M7. 

The  pai)er  is  a-lengthy  one,  dealing  comprehensively  with  the 
various  aspects  of  the  subject,  on  which,  as  the  author  remarks, 
the  amount  of  technical  literature  avaihable  at  the  present 
moment  is  very  meagre.  He  points  out  that  the  degree  of  success 
achieve<l  in  the  development  of  the  combustion  motor  has  at  all 
stages  been  primarily  dependent  upon  the  efficiency  of  the 
ignition  system  used,  and  claims  that  the  rapid  strides  which 
have,  during  recent  years,  lieen  mafle  in  the  construction  of  the 
petrol  moiOT,  per  .«<•.  have  mainly  resulted  from  the  very  satisfactory 
high-tension  ignition  system  that  has  been  available.  "  Without  the 
hi^h-tension  magneto  it  is  almost  certain  that  the  aeroplane  would 


never  have  reached  its  present  high  state  of  development,  and  the 
whole  course  of  the  present  disastrous  war  would  have  been 
dilferent,  and  much  less  in  our  favour. 

Prior  to  the  outbreak  of  war,  the  number  of  high-tension 
magnetos  being  produced  in  this  country  formed  a  negligible  pro- 
portion of  the  total  number  being  used  for  a  variety  of  purposes. 
Through  laxity  on  our  part,  this  most  vital  "  key  "  industry  was 
allowed  to  develop  in  Germany,  but  the  war  has  taught  us  a  lesson 
in  this  respect  ;  during  the  period  of  the  war  the  magneto  industry 
in  tliis  country  has  developed  at  a  really  wonderful  rate,  and  all 
those  participating  are  to  be  congratulated  on  the  present  healthy 
and  hopeful  state  of  the  industry.  , 

The  British  Ignition  Apparatus  Association  is  at  the  moment 
supported  by  10  British  magneto  manufacturers  who  have,  during 
the  period  of  the  war,  supplied  to  the  Government  for  war  pur- 
poses, and  chiefly  for  aeroplanes,  no  fewer  than  200,000  magnetos. 
The  British  magneto  as  at  present  constructed  is  the  equal  of  the 
pre-war  Bosch  magneto  emanating  from  Stuttgart,  and  certain 
developments  now  taking  place  will  result  in  the  British  manu- 
facturers producing  new  types  of  magnetos  that  will  prove  to  be 
vastly  superior  to  anything  turned  out  of  Germiiny  in  the  past. 

The  author  urges  that  when  the  war  is  over,  British  magneto 
manufacturers  should  be  encouraged  and  supported  by  Government 
and  public  alike,  so  that  there  may  be  established  on  a  solid  founda- 
tion a  British  industry  producing  magnetos  and  ignition  apparatus 
unsurp.assed  in  quality  and  design. 

After  tracing  the  history  of  electrical  systems  of  ignition  from 
Faraday's  discovery  of  electromagnetic  indViction  in  1831  to  recent 
times,  Mr.  Young  turns  to  the  technical  aspect  of  the  subject,  and 
states   that  any  form    of    high-tension    magneto   consists  of  four 


SPARK     PLUG 

Fio.  1. — Diagram  op  Connections  of  Magneto  with 
Six-Cylinder  Distributor. 

essential  parts  : — (O  A  magnet  system  ;  (2)  an  iron  core  wound 
with  primary  and  secondary;  (3)  a '  contact-breaker  to  interrupt 
the  primary  circuit  at  predetermined  intervals  ;  (4)  a  high-tension 
distributor. 

The  arrangement  of  connections  generally  adopted  is  illustrated 
in  fig.  1.  The  earthed  primary  contact  (b)  is  actuated  by  some 
form  of  cam,  so  that  the  primary  circuit  is  continually  being  closed 
and  opened. 

The  iron  core  which  carries  the  armature  windings  may  either 
revolve  or  be  fixed.  In  the  latter  case,  the  rotor  comprises  certain 
iron  masses  so  disposed  that  every  110°  or  180°  (depending  upon 
whether  the  magneto  is  a  two-spai-k  or  a  four-spark^,  the  flux 
flowing  from  the  N  pole  of  the  magnet  to  the  s  pole,  through  the 
armature  core,  is  suddenly  reversed.  When  the  armature  rotates 
the  flux  reversal  occurs — except  when  specially-shaped  poles  are 
fitted — every  180°,  and  the  magneto  gives  two  sparks  per  revolu- 
tion. Magnetos  provided  with  stationary  armatures  are  said  to  be 
of  the   inductor  type.     The  cycle  of  operations  is  as  follows  : — 
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Fio.  3. 


((/)  The  rapid  reversals  of  flux  in  tlie  armature  core  induce  in 
both  primary  and  secondary  an  alternating  E.M.F..  the  maximum 
E.M.F.  being  reached  for  any  given  speed,  when  the  actual  flux  in 
the  anuaturecore  is  substantially  zero. 

(A)  The  cam  operating  the  contact  breaker  lever  is  so  designed 
that  the  primary  circuit  is  closed  during  the  period  when  the 
induce<l  voltage  is  growing  from  zero  to  its  maximum  value,  and 
for  some  little  while  afterwards,  but  not  until  the  voltage  has 
become  zero  again. 
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(i)  Durinjj  the  p^'r.'od  of  closure  dl'  tlio  primiiry  circuit  llic 
imUici'ii  current  will  steiulily  increiise  in  value.  Then  at  a  certain 
instant  the  contacts  arc  suddenly  sepanated  by  the  cam.  The  con- 
denser in  parallel  with  them  ensures  that  tliorc  is  no  sparking- 
at  this  instant,  onseijuently  the  rupture  ol'  the  primary  current  is 
remarkably  sudden. 

ill)  The  su  Iden  rupture  of  the  primary  current  causes  an 
iustantaneom  collapse  of  tho  majrnetic  field  assaoiated  with  it,  and 
as  this  field  is  linked  with  the  secondary  turns,  an  enormous 
volta.^0  is  induced  in  the  secondary  winding'  at  this  instant.  This 
voltare  is  sulticient  to  initiate  a  spark  between  the  electrodes  of  the 
spark  pluK,  and  this  spark  is  maintained,  to  some  extent,  by  the 
voltajre  induced  in  the  secondary  by  virtue  of  the  continual  Hut 
change  in  the  armature  core  produced  by  rotation  during  the  porio  1 
that  the  cantacts  remain  open. 

(/')  After  a  certain  short  interval  of  time  the  cam  allows  the 
contacts  to  closa  aaain,  and  the  cycle  of  operations  (.A),  (f).  ('/)  is 
repeated. 

Theoretically,  the  whole  of  the  enert.'y  stored  up  in  the  primary 
winding-  durinjr  the  pariods  when  the  couta;:ts  are  closed,  and  the 
primary  current  is  creating'  a  mag:uetic  field,  should  re-appear  in  the 
secondary  spark  at  "  l)reak  "  if  there  were  no  losses. 

Actually,  certain  losses  occur  durinjf  the  transfer,  and  only 
a  portion  of  the  ener^ry  stored  magnetically  appeal's  in  the  h.t. 
:3.).irk.  Generally  speaking,  about  80  par  cent,  of  this  energy  is 
available  for  isrnition  in  a  well-desijjned  magneto. 

The  maximum  primary  current  for  any  given  design  is,  within 
limits,  proportional  to  the  maximnm  armature  core  flux,  this  in 
turn  being  depandent  on  the  magnetic  characteristics  and  design 
of  the  magnets  used.  As  the  energy  in  the  high-tension  spark  is 
proportional  to  the  square  of  the  [n-imary  current,  the  enargy 
libarated  at  each  discharge  (that  is,  the  intensity  of  the  spark,  but 
not  necessarily  the  power  of  the  spark  to  produce  ignition)  is 
proportional  to  the  square  of  the  maximum  value  of  the  flux  pro- 
■duoed  in  the  armature  core  on  open  circuit  by  the  system  of 
magnets  used.  It  is  therefore  evident  that  the  magnet  flux  is  one 
•of  the  controlling  factors  in  the  design  of  any  magneto,  and  very 
■careful  attention  has  been  given  to  the  magnetic  quality  of  the 
magnets  and  the  design  of  the  whole  magnetic  system  to  ensure 
that  the  best  results  are  obtained. 

The  rate  at  which  the  secondary  voltage  rises,  and  the  value  of 
the  maximum  reached,  are  dependent  on  the  primary  current 
broken  ;  on  the  self-induction  of  the  primary  at  "  break"  ;  on  the 
ratio  of  secondary  to  primary  turns  ;  and  on  the  characteristics  of 
the  magnetic  circuit.  It  is  necessary  that  the  magnetic  field 
created  by  the  primary  current  shall  instantly  collapse  at  "  break." 
A  magnetic  circuit  which  is  totally  laminated  will  ensure  a  more 
rapid  dying-away  of  the  magnetic  field  than  will  occur  if  there  are 
in  the  magnetic  circuit  any  solid  masses  in  which  eddy  currents 
may  be  set  up  during  the  period  of  change,  these  eddy  currents, 
by  their  reaction,  tending  to  retard  the  rate  at  which  the  collapse 
of  the  magnetic  lines  occurs. 

The  character  of  the  secondary  voltage  wave  during  the  period 
of  the  high-tension  discharge  is  of  considerable  impDrtance, 
because  the  maximum  value  reached  would  seem  to  have  some 
influence  on  the  power  of  the  spark  to  produce  ignition.  Further- 
more, the  shape  of  the  wave  controls,  to  some  extent,  the  rate  at 
which  the  energy  liberated  in  the  high-tensiou  spark  is  dissipated, 
and  the  author  holds  the  view  that  the  rate  of  energy  discharge 
is  of  more  importance  than  the  total  amount  of  energy 
liberated,  although  the  latter  factor  must  be  taken  into  con- 
sideratior. 

Experiments  made  on  magnetos  indicate  that  the  voltage  rise  in 
the  primary  winding  at  the  instant  of  "break"  is  very  much 
greater  than  one  would  anticipate.  It  is  reasonable  to  suppose 
from  these  experiments  that  a  correspondingly  abnormal  rise  of 
voltage  occurs  in  the  secondary  at  "break" — this  voltage,  of 
course,  only  being  maintained  for  an  infinitesimal  period  of  tirae^ 
and  the  curve  shown  in  fig.  3  represents  the  way  in  which  the 
author  imagines  the  secondary  voltage  to  vary  during  the  period  of 
the  high-tension  spark. 

The  voltage  suddenly  rises  to  a  maximum  and  then  suddenly 
falls  again,  the  rise  and  fall  occupying  a  time  Ti,  during  which 
period  there  is  no  actual  discharge  between  the  electrodes,  but  the 
gases  in  the  vicinity  are  being  ionised  preparatory  to  a  discharge 
■which  occurs  at  the  point  A.  and  is  maintained  during  the  subse- 
quent period  T,  at  the  end  of  which  the  voltage  has  dropped  away 
to  zero. 

As  soon  as  the  spark  is  initiated  at  the  point  A  the  discharge  is 
maintained  to  some  extent  by  the  voltage  induced  in  the  secondary 
winding  in  consequence  of  rotation,  and  this  voltage  is  vir- 
tually superimposed  upon  the  voltage  induced  as  a  result  of  the 
collapsing  of  the  magnetic  field  stored  in  the  primary  prior  to 
break. 

Unfortunately,  the  present  state  of  our  knowledge  concerning 
the  process  of  ignition  by  means  of  a  high-tension  spark  is  by  no 
means  complete,  but  Mr.  Young  suspects  that  the  maximum  value 
of  the  secondary  voltage  reached  is  a  controlling  factor,  and  it  is 
even  within  the  bounds  of  possibility  that  the  ionisation  occurring 
as  a  result  of  the  sudden  application  of  an  enormous  voltage  during 
the  extremely  small  interval  of  time  Ti  may  in  itself  be  sufficient 
to  initiate  the  explosion.  It  has  been  demonstrated  that  ionisation 
in  itself  will  produce  an  explosion,  even  though  no  spark  occurs, 
and  the  apparent  superiority  of  the  polar  inductor  type  of  magneto 
over  the  rotating-armature  type  may  be  due  to  the  fact  that  the 
secondary  voltage  wave  is  steeper  and  reaches  a  higher  maximum 
during  the  interval  Ti.  in  consequence  of  the  armature  circuit  being 
moi;e  thoroughly  laminated,  and  therefore  allowing  of  a  more  rapid 
flux  change. 

A  common  trouble  experienced  with  the  ordinary  type  of  dis 


Iributor  in  which  a  carbon  brush  is  used  is  that  the  carbon  dust 
generated  is  liable  to  be  ground  into  the  brush  track  of  the  dis- 
tributor, thus  producing  a  p.ath  of  low  resistance  between  the 
segments,  this  diat^ise  being  known  as  "  tracking."  In  certain 
cases,  and  particularly  when  two  six-cylinder  magnetos  are  used 
in  conjunction  on  a  12-cylinder  engine,  tracking  of  this  kind  is 
very  liable  to  cause  misfiring,  because  the  spark,  rather  than 
discharge  between  the  eleotro.les  of  the  spark  plug  in  the  cylinder 
under  compression,  will  leap  along  the  surface  of  the  brush 
track  in  the  direction  of  rotation  to  the  next  segment  which 
is  connectel  to  a  spark  plug  in  a  cylinder  at  practically  zero 
pressure,  the  resistance  of  this  alternative  path  being  extremely 
low. 

Etpariments  hav,'  shown  that  even  with  a  distributor  that  is 
badly  tracke.l.  misfiring  can  ba  entirely  eliminated  if,  instead  of 
the  ordinary  carl)i)n  brush,  a  metal  brush  ba  used,  this  being  «o 
arranged  that  there  is  a  very  sm.all  air  gap  (about  001  in.)  between 
th>  faae  of  the  rotating  matal  brush  and  the  distributor  segment. 
Th>  supariority  of  this  arrangemant  over  the  distributor  and 
carbsn  brush  combination  would  seem  to  ba  due  to  the  fact  that  the 
introduction  of  a  small  air  gap  in  the  high-tension  circuit,  such  as 
is  interposed  batween  the  end  ot  the  secondary  winding  and  the 
outside  circuit,  completely  insul.ates  tha  saoondary  during  the 
small  interval  of  time  T,,  and  thus  allows  the  voltage  to  rise  to  a 
very  much  higher  miximum  value  than  would  be  the  case  if  there 
were  any  leakage  paths  of  low  resistance.  This  is  a  further  con- 
firmation of  the  view  that  the  value  of  the  maximum  value  of  the 
secondary  voltage  at  "  break  "  is  of  vital  importance.  The  spark- 
gap  form  of  distributor  has  baen  tried  with  considerable  success  on 
aeroplane  magnetos  both  in  this  country  and  in  France,  and  is 
used  generally  on  all  the  battery-ignition  systems  designed  for 
automobile  work  in  usa  in  Amarica.  In  the  author's  opinion  it 
seams  to  be  an  advance  in  the  right  direction,  provided  that 
sufficient  care  is  given  to  the  design  of  the  brush-holder  and 
proper  preaautions  are  taken  to  ventilate  the  distributor,  so  that 
tha  products  of  ionisation  resulting  from  the  minute  spark  between 
metal  brush  and  segments  have  easy  means  of  escape. 

The  function  of  the  magnets  is  to  produce  and  maintain,  in  spite 
of  the  very  severe  conditions  under  which  a  magneto  has  to 
operate — including  severe  vibration  and  cyclic  changes  in  tempara- 
ture — a  practically  constant  flux  in  the  armature  core.  In  com- 
paring permanent  magnets  of  different  quality,  it  is  usual  to 
determine  the  remanence  (Br)  and  the  coercive  force  (C/).  These 
factors  apply  to  a  closed  ring  of  the  steel,  which  is  capable  of  being 
completely  and  uniformly  magnetised.  The  remanence  is  the  flux 
density  in  the  steel,  after  the  magnetising  force  Hm«  (usually 
400)  has  been  removed,  and  the  coercive  force  is  the  demagnetising 
force  that  has  to  be  subsequently  applied  to  reduce  this  flux 
density  to  zero.  The  B.T.H.  Co.  accepts  only  those  magnets  which 
show  on  test  a  remanence  and  coercive  force  in  conformity  with 
the  following  :  — 

1.  The  product  of  remanence  and  coercive  force  in  c.G.s.  units 
must  not  be  less  than  580,000. 

2.  The  actual  cDercive  force  must  not  be  less  than  a."). 
Expariment  has  shown  that  the  active  armature  core  flux  in  a^ 

magneto  of  given  design  is  greatly  depandent  on  the  product  of 
remanence  and  coercive  force,  or  upon  what  the  author  terms  the 
"  magnet  strength,"  using  this  expression  to  denote  the  factor 
(Br  X  C/)/10*.  The  spark  energy  output,  being  proportional  to  the 
square  of  the  armature  core  flux,  must  in  consequence  be  dependent 
on  the  magnet  strength  to  a  much  greater  degree. 

The  product  remanenca  and  coercive  force  is  therefore  a  very 
important  factor,  and,  generally  speaking,  it  is  sufficient  when 
testing  magneto  magnets  to  measure  this  product  only,  because  as 
a  general  rule  a  magnet  which  shows  a  product  of  not  less  than 
580,000  will  have  a  coercive  force  not  Jess  than  .55.  In  other  words, 
such  a  relatively  low  coercive  force  as  55  is  usually  associated  with 
a  remanence  of  the  order  of  10,500. 

Looking  at  a  magneto  magnet  from  a  purely  mechanical  stand- 
point, it  is  necessary  that  the  pole  faces,  and  also  the  edges,  should 
be  finally  ground,  after  hardening,  to  a  fairly  fine  degree  of 
accuracy.  It  is  of  great  importitnce  that  the  ground  pole  faces  be 
parallel  to  each  other  and  exactly  at  right  angles  to  the  ground 
edges.  The  following  limits  are  now  being  worked  to  by  .Sheffield 
manufacturers  : — 

Distance  between  the  ground  pole  facas — Maximum  -f-  '2  mm. 
„  „  ,,  -—Minimum  —  '2  mm. 

Width  of  magnet — Maximum  -t-   15  mm. 
„  .,         — Minimum  —  '15  mm. 

These  limits  may  at  first  sight  appear  to  be  large,  but  it  should 
be  remembered  that  a  hardened  tungsten-steel  magnet  is  a  very 
difficult  thing  to  grind  particularly  when  it  comes  to  grinding  the 
inside  pole  faces,  because  trouble  is  encountered,  due  to  the 
springiness  of  the  magnet  itself. 

The  author  draws  attention  to  the  very  excellent  way  in  which 
the  various  Sheffield  steel  manufacturers  now  engaged  on  the 
manufacture  of  permanent  magnets  have  carried  out  their  work. 
Bearing  in  mind  that  at  the  outbreak  of  war  practically  no  perma- 
nent magnets  were  produced  in  this  country,  and  that  this  sub- 
sidiary key  industry  was  entirely  in  the  hands  of  Germans,  the 
results  so  far  achieved  are  very  gratifying,  and  reflect  great  credit 
on  the  British  steel  manufacturers,  who.  by  virtue  of  their 
resourcefulness  ami  skill,  have  grappled  so  successfully  with  this 
difficult  problem.  His  own  experience  is  that  at  the  present  time 
permanent  magnets  for  magnetos  are  being  produced  in  this 
country  which  are  quite  equal — and  in  many  cases  superior — to 
anything  that  has  baen  produced  in  Germany  in  the  past, 
(To  be  continued. J 
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LEGAL, 

Glasgow  Corporation   Electrical  Employes  :   Ariwtbation 

Case. 

We  have  received  a  copy  of  arbitration  proceedinpra  between  the 
Electrical  Trades  Union  (on  behalf  of  three  of  their  members)  as 
claimants,  and  the  Glasgow  Corporation  Tramways  Department  as 
respondents.  The  Arbiter  repelled  the  respondents'  plea  that  the 
arbitration  was  incompetent,  and  found  that  the  claimants  were 
reasonably  entitled  to  the  advance  claimed  of  43.  per  week  upon 
their  upstanding  wage  of  40s.  The  men,  who  were  assistants 
known  as  "  improvers,"  were  promoted  to  take  charge  of  stations 
when  certain  station  charge  hands  were  called  to  the  Colours,  and 
they  had  for  a  long  period  been  doing  the  work  of  charge  hands. 
The  Arbiter  stated  that  the  claimants'  training  and  length  of  expe- 
rience as  charge  hands  entitled  them  to  the  44s..  which  was  the 
recognised  wage  of  a  qualified  charge  hand.  In  addition  to  their 
upstanding  wage  the  claimants  receive  war  bonus  additions 
amounting  to  9s.,  but  with  that  the  proceedings  were  not  concerned, 
as  the  dispute  was  only  in  regard  to  the  upstanding  wage.  The 
money  element  was  not  the  important  question  in  the  case.  The 
respondents  contested  the  claimants'  claim  for  an  advance  upon  a 
ground  of  principle  which  was  novel,  interesting,  and  important. 
The  respondents'  contention  was  that  the  claimants  did  not  fall 
within  the  Arbitration  Provisions  of  Part  I  of  the  Munitions  of 
War  Acts  at  all,  and  so  the  arbitration  was  incompetent.  The  pro- 
visions of  Parti  apply  to  "  Any  Employer  "  and  to 'persons  em- 
ployed "  on  or  in  connection  with  munitions  work.  The  claimants 
were  admittedly  "persons  employed,"  but  the  respondents  con- 
tended that  the  expression  "  Persons  Employed  "  had  a  limited 
meaning,  and  included  only  workmen  who  were  paid  on  a  time 
rate  or  a  piece-work  rate,  which  was  subject  to  interruption  by  any 
cessation  of  work,  and  that  it  did  not  include  men  of  the  class  to 
which  the  claimants  belonged,  who  received  an  upstanding  wage, 
which  wa.s  not  interrupted  by  their  absence  on  holiday  or  through 
illness.  All  station  charge  hands  such  as  the  claimants,  received 
an  upstanding  wage  for  a  normal  week  of  six  shifts.  If,  owing  to 
shortage  of  staff  or  other  emergency,  they  required  to  work  more 
than  six  shifts,  they  received, /))•<>  rata,  extra  pay.  They  were  allowed 
a  fortnight's  summer  holiday  in  the  year  without  interruption  of  the 
upstanding  wage,  which  also  continued  to  be  paid  during  absence 
through  illness.  But  this  domestic  arrangement  did  not  affect  the 
question  of  principle  which  was  raised  in  the  case.  It  might  be  an 
element  to  be  taken  into  consideration  in  fixing  the  amount  of  the 
upstanding  wage,  and  he  had  taken  it  into  consideration  in  finding 
that  44a.  was  a  reasonable  wage,  but  this  was  not  an  element  in 
deciding  whether  the  claimants  fell  within  Part  I  of  the  Act.  He 
was  unable  to  accept  the  respondents'  limited  interpretation  that  the 
Arbitration  privilege  belonged  only  to  what  might  be  termed 
operatives,  as  distinguished  from  what  were  known  as  staff  handa. 
The  Act  was  not  limited  to  operative  workmen,  but  applied  also  to 
classes  who  were  accustomed  to  be  remunerated  by  an  upstanding 
wage,  and  whose  remuneration  was  not  interrupted  by  absence  on 
holiday  or  through  illness.  The  leading  purpose  of  Part  I  of  the 
Act  was  to  prevent  a  strike  or  lock-out  occurring  during  the  war. 
The  Arbitration  provisions  Were  the  counterpart  of  the  prohibition- 
of-strikes  provisions.  Either  an  employer  or  an  employe  might 
seek  the  aid  of  the  Arbitration  provisions  to  settle  a  difference.  It 
had,  perhaps,  not  been  a  common  practice  for  foremen,  or  clerks, 
or  typists,  or  charge  hands  to  take  part  in  a  strike  so  freely  as 
operative  workmen  were  inclined  to  do,  but  there  was  nothing  to 
prevent  these  classes  taking  combined  action  to  cease  work  for  the 
purpose  of  compelling  the  adoption  of  working  conditions,  and,  if 
they  ahould  do  ao,  they  would  undoubtedly  fall  within  Sec.  2  (1)  of 
the  191.5  Act,  and  become  liable  to  prosecution.  The  claimants' 
freedom  of  action  was  restricted  just  in  the  same  way  as  was  that  of  a 
workman  paid  on  a  time  or  piece-work  basis.  The  strike  prohibi- 
tion took  no  account  of  whether  a  person  employed  was  remunerated 
by  an  upstanding  wage,  or  otherwise.  The  policy  of  the  statute 
was  that  every  ''  person  employed  "  who  was  under  the  restriction 
of  Sec.  2  (1)  had  the  corresponding'privileges  conferred  by  Sec.  1  (1). 
The  Arbiter  held  that  the  claimants  were  entitled  to  the  increase 
of  4s.  which  they  sought  from  the  date  the  difference  was  referred 
to  arViitration. 


NEW   PATENTS   APPLIED   FOR,    \9\T. 

(not  yet  pcblisbeo.) 

Compiled  expressly  (or  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.  and  at 
Liverpool   and  Bradford, 


12,924.  "  Luminous  electric  light  switch."  C.  D.  S.  Craniio.  September 
10th. 

12,92o.  "  Device  lor  winding  telephone,  &c.,  wire  on  to  storage  'Irums  or 
reels."     F.    Fitton.     September  10th. 

12,938.  "  Insulation  (or.  windings  o(  electrical  machines,  ic."  R.  L. 
Cleaver  &   Sandychoft,  Ltd.     September  10th. 

12,957.  '*  Ignition  apparatus  (or  internal-combustion  engines."  M.L.  Mac* 
NiTO  Syndicate  &  E.  A.  Watson.    September  10th. 

12,959.  "  Dynamo-electric  machines."  A.  H.  Law  &  StR  C.  A.  Parsons. 
September  10th. 

12,961.    "  Magnetic   chucks."      W.    Arter.     September   lOlh. 

12,980.  "  Electric  starting  and  Ignition  o(  aeroplane  engines,  ic."  Ley- 
UAND  Motors,  Ltd.,  &  ].  G.  P.  Thomas.    September  10th. 

12,993.  "  Automatic  Ume  cul-ofl  (or  electric,  &c.,  power."  W.  C.  Haich. 
September  11th. 

13,008.  "  Searchlights."  A  C.  Franklin,  C.  M.  Roierts  &  W.  Waller. 
September  11th. 


13,019.  "  .Apparatus  (or  driving  magnetos  in  connection  with  internal- 
combustion  engines."  See.  Lorraine  des  Asciens  Etablissements  de  Diet- 
rich ET  Cie   de  Luneville.     September  lllh.     (France,  September  30th,  1916.> 

13,026.  "  Electrodes  (or  ionic  tubes  (or  use  in  wireless  telegraphy,  &c." 
O.  DuRDLE  &  Osram-Robertson   Lamh  Works.     September  11th. 

13,029.  "  Rheostats."  W.  R,  Svkes's  Lsierlockino  Signal  Co.  &  R.  W. 
Tarrant.     September  11th.  > 

13,057.  "  Overhead  trolleys  or  collectors  (or  electric  tramway  or  railway 
vehicles."     E.   Spencer.     September  12th. 

13,066.     Electric  Incandescent   Lamps.     A,    C.    Woodman.     September  12th. 

13.070.  "  M<igneto-electric  ignition  apparatus  (or  internal-combustior> 
engines."    C.  E.    HuLSE  &   M.L.    Macneto  Syndicate.     September   12th. 

13.071.  "  Magnetic  compasses.'.*      E.    C.    Weilbach.     September    12th. 
13,073.     "  Wireless     telegraphy    and     telephony."        Western    Electric   Co. 

September  12th. 

13.083.  "  Apparatus  (or  driving  magnetos  (or  internal-combustion  engines." 
Soc.  Lorraine  des  Anciens  Etablissements  de  Detrich  et  Cie  de  Lunevills. 
September  12th.     (France,    January    29th.) 

13.084.  "  Apparatus  (or  driving  magnetos  (or  internal-combustion  engines.*' 
Soc.  Lorraine  des  Anciens  Etablissements  de  Detrich  et  Cie  de  Luneville. 
September   12th.     (France,  March   3rd.) 

13,094.  "  .\udion  or  lamp  relay  (or  amplilying  apparatus  (or  use  In  wire- 
less telegraphy  anJ  telephony."  M.  Latour.  September  12th.  (France,. 
September  12th,   1916.) 

13,098.  "  Devices  (or  controlling  intensity  o(  electric  currents."  W. 
Adams  &   J.    Watkinson.     September  12th. 

13,108.  "  Apparatus  (or  heating  water  by  electricity."  J.  H.  Robinson 
and    W.    O.    Workman.     September    13th. 

13,126.     "  Cable    suspender."      R.   Ham.merton.      September  I3th. 

13,136.  "  Brush  gear  (or  electric  dynamos  and  motors."  T.  L.  R.  CooPElT,, 
A.  A.    Lyon   &   J.  C.   Todman.     September   13th. 

13,139.  "  Brush  and  terminal  cont.-ict  mechanism  o(  dynamo-electric 
machines."     A.   H.  Darker  &  J.   Stone  &  Co.     September   13th. 

13,141.     "  Incandescent    electric    lamps."     J.    Bilefield.     September   13th- 

13,148.  "  Sparking  plugs  (or  internal-combustion  engines."  G.  REDINr. 
September    13th. 

13,164.    "  Electric   switches,    &c."     W.    H.    Edwards.     September    14th. 

13.166.  "  Automatic  electric  si\ilching  apparatus."  M.  S.  Conner  &  C.  C. 
PucKKTTE.     September  14th. 

13.167.  "  Telephone   receivers."     M.    S.  Conner.     September   14th. 

13,172.  "  Electrodes  (or  electric  (urnaces."  H.  A.  Blackwell,  W.  B. 
Ha^iilton   &   W.  L.   Turner.     September  14th. 

13.191.  "  Automatic    telephone  system."     \.    E.   Stevens.     September    14th. 

13.192.  "  Automatic  telephone  sub-station  mechanism."  A.  E.  Stevens. 
September   14th. 

13.193.  "  Automatic  telephone  central-station  apparatus."  A.  E.  Stevens. 
September  14th. 

13,196.  "  Apparatus  (or  detecting  variation  In  a  magnetic  field."  D.  K. 
Morris,   Morris  &  Lister  and   J.   W.  Roebuck.     September  14th. 

13,221.     "  Electric  ovens."      K.    Mjelva.     September   14th. 

13,225.  "  Apparatus  (or  reception  and  utilisation  o(  electric-current  Impulses 
(or  wireless,  &c.,  telegraphy  and  telephony."  W.  J.  Lyons  &  Selective 
Signal  Co.     September  14th. 

13,260.  "  Electric  signalling  systems  (or  mines,  &c."  .\utomatic  TblephoN* 
Manufacturing  Co.  &  C.  Remington.     September  15th. 


PUBLISHED   SPECIFICATIONS.  ^ 


The  numbers  in  parentheses  are  those  under  which  the  specKications  will  be 
printed   and    abridged,  and  all  subsequent  proceedings    will    be    taken. 

7,064.  Electrically-controlled  Clutches.  W.  Langdon-Davies,  A.  Soames- 
and  Naamlooze  Ve  mootschap  de  Nederlandsche  Thermo  Tclephoon  Maats- 
chappij.      May    17th,    1916.      (108,871.) 

11,996.  Hand  Lamps  for  Signalling.  G.  Burncv  &  H.  P.  Lake.  August 
24th,  1916.     (108,891.) 

12,019.  Primary  Electric  Cells.  J.  H.  Nicholson  (G.  N.  AntonofI).  Augusb 
24th,  1916.     (108,892.) 

12,070.  Mouthpiece  for  Telephone  Transmitters.  O.  Thokle.  August 
25th,  1915.     (101,296.) 

12,147.  Electric  Furnaces.  British  Thomson-Houston  Co.  (General  Elec- 
tric Co.,    U.S.A.).     August  28th,  1916.     (108,902.) 

12,395.  Means  for  Operating  Apparatus  at  a  Receiving  .Station  from  k 
Sending  Station  by  Means  of  Electric  Pulsations.  September  7th,  1915. 
(101,411.) 

14,290.  Spears  for  Current-testing  Apparatus  for  Electrical  Appliances, 
C.    E.   Hunter   &  W.   J.  Davis.     October  7th,  1916.      (108,940.) 

14,960.     Electric   Selectors.     S.  Oulianlne.     October  20th,  1916.     (108,949.> 

15.290.  Electric  Current  Rectifiers.  H.  Wade  (H.  -S.  Mills).  October 
26th,  1916.      (108,954.) 

15,680.  Locking  Device  for  use  with  Magneto-electric  Machines.  H- 
Knox,   G.  Weston   &  G.    W.  Barnes.     November  2nd,   1916.     (108,961.) 

15,901.  "  Magneto-electric  machines.*'  G.  F.  Cooke.  November  7th,  1916. 
(108,967.) 

16,106.  Dash-pot  Retarding  and  Time-limit  Devices,  particularly  applic- 
able FOR  tisE  IN  conjunction  WITH  Elp.cthic  APPARATUS.  Elcctrlc  Controt,  Ltd.^ 
and  O.   Ellclsen.     November  lOlh,  1916.     (108,974.) 

17,250.  Treatment  of  Hyduo-carbons  for  the  Production  op  other  Hydro- 
carbons OF  Different  Specific  Gravity  and  Boiling  Point.  L.  B.  Cherry. 
February    21st,    1916.     (104,330.) 

18,5621  Automatic  Cut-outs  for  Electric  Circuits.  R.  Johansson.  Decem- 
ber 28lh,  1916.     (108,998.) 

1817. 

640.  Overload  Circuit  Breakers.  Igranic  Electric  Co.*  (Cutler-Hammer 
Manul.icturing    Co.,    U.S.A.).      January   12th,   1917.      (109,003.) 

1,125.     Lamps.      C.    K.    Maltby.      January    itrd,    1917.      (108.810.) 

2,017.  Protective  Devices  for  .■\lternating.current  Electric  Systems. 
A.   E.   McColl.     July  20lh.  1916.     (Divided   application  on  10,227/16.)     (109,009.> 

2.872.  Reoenerative  Braking  Systems.  W.  V.  Turner.  March  31st,  1918. 
(105,225.) 

3,046.  Drawn  Filaments  for  Electric  Incandescence  Lamps.  P.  F. 
Cuardiola.     March   1st,  1917.     (108,817.) 

3.881.  Appliances  for  the  Shaping  of  Telegraph  and  like  Insulators.. 
Taylor,   Tunniclide   &  Co.   and  P.  Cooper.      (March   16th.   1917.      (108,821.) 

4,3.'i6.  Electric  Motor  Control  Systems.  British  Westinghouse  Flectrlc- 
and  Manulacturhig  Co.  (Westinghouse  Electric  it  Manulacturing  Co.,  U.S..^.). 
April    36lh,   1917     (108.824) 

5,168.  Systems  op  Control  for  Single-phase  Commutator  Motors. 
British  Westinghouse  Electric  &  Manulacturing  Co.  April  12th,  1916. 
.(105,913.) 

5,295.  Insulation  op  Submarine  Tflepiionb  Cables.  Feltcn  &  Guilleaumc- 
Carlswerk  Akt.   Ges.     April  14lh,  1916.     (105,573.) 

5,315.  Sparking  Plugs  for  Internal-combustion  Engines.  A.  G.  France. 
April    16th.   1917.     (109,019.) 

6,036.  Electric  Multiple  Switches.  E.  A.  Laidlaw.  April  28th.  1917. 
(109.023.) 

7,712.  Overwinding  Preventing  Switch  for  Electric  Cranes  or  the  like. 
S.  II.   Ileywood  and  S.  II.  Heywood  &  Co.     M.iy  30th.  1917.     (109.029.) 

10,178.     Dry    Batteries.     A.    Armelin.     July    ISth,  1917,      (108.846.) 
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A  FORTXiciiT  ayo  we  Iirieflv  recorded  the  .qist  of  air 
important  speecli  made  by  Mr.  L.  A.  Paisli,  on  be- 
lialf  of  tlie  Government, -to  the  members  of  the  Bir- 
mingham Brassmasters'  Association. 

It  will  be  recalled  tiiat  Mr.  Paisli  then  announced 
the  Government's  desire  to  support  and  assist  in 
the  formation  of  Trade  Associations  to  the  end  that 
British  manufacturers  may  be  more  efficiently 
■  organised  and  equi[iped  to  comljat  overseas  compe- 
tition after  the  war.     . 

This  Government  advocacy  of  the  association 
movement  is  welcome  evidence  of  the  new  spirit 
which  permeates  the  revitalised  Commercial  Intelli- 
gence Branch  of  the  Board  of  Trade,  whose  efforts 
on  behalf  of  British  trade  deser\-e  all  possible 
encouragement. 

The  justification  of,  and  the  necessity  for,  the 
existence  of  trade  associations  has  been  amply 
demonstrated  on  many  occasions,  but  never  so  con- 
clusivelv  as  in  the  present  period  of  national  stress. 

The  Government  in  particular  has  appreciated  the 
advantage  of  being  able  to  get  into  close  contact 
with  an  entire  trade  through  the  medium  of  a  well- 
regulated  association  representative  of  that  trade, 
and  the  individual  firms  engaged  in  trade  have 
learned  that  their  policy  and  needs  can  be  more 
eiTectively  voiced  by  such  a  body  than  by  their  un- 
organised individual  representations. 

A  prominent  instance  of  such  mutual  recognition 
was  provided  by  the  Government's  recent  employ- 
ment of  the  organisation  of  the  Cable  Makers' 
Association  as  the  controlling  authority  for  the  dis- 
tribution of  the  restricted  supplies  of  copper  amongst 
all  British  cable-makers — whether  members  of  the 
Association  or  otherwise — for  the  purpose  of  facili- 
tating the  manufacture  of  insulated  wires  and  cables 
required  for  repairs  and  maintenance. 

It  is  well  known  that  these  functions  were  faith- 
fully performed,  and  that  the  Government,  the  pro- 
ducer, and  the  cosumer,  all  derived  substantial 
benefits  from  the  assistance  thus  afforded  them  by 
an  Association  which,  according  to  its  early  critics, 
could  not  be  expected  to  help  anyone  outside  its  own 
roll  of  members. 

The  CM. A.  is  thus  doing  work  of  national  im- 
portance, and,  as  is  usual  when  an  individual  or  an 
institution  achieves  distinction,  we  are  encouraged 
to  examine  its  origin  and  policy  in  the  hope  that 
the  path  of  those  who  follow  may  be  illumined  bj 
the  light  of  the  experience  of  those  ahead. 

Such  a  review  becomes  an  urgent  duty  when  we 
realise  the  increased  attention  now  being  devoted 
to  the  "  association  movement "  and  industrial 
organisation  generally. 
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Parenthetically,  it  may  be  hoped  that  the  time  is 
not  far  distant  when  each  and  every  trade  in  the 
country  will  have  its  own  trade  association,  compe- 
tent and  empowered  to  voice  its  opinions  on  the 
council  of  a  Federation  of  such  associations,  to 
whom  the  Government  could  safely  turn  for  guid- 
ance on  all  matters  pertaining  to  industrial  legisla- 
tion. 

It  is  probable  that  the  comparatively  backward 
state  of  the  association  movement  in  this  country 
is  to  some  extent  due  to  the  trait  which,  in  an  Eng- 
lishman, is  euphemistically  described  as  "a  sturdy 
spirit  of  independence."  Although  invaluable  in 
pioneering  and  colonisation,  this  spirit  becomes 
almost  a  handicap  in  a  highly  organised  community 
in  that  it  is  liable  to  prevent  the  British  manufac- 
turer from  co-operating  with  others  engaged  in  his 
trade,  even  after  such  co-operation  has  been  shown 
,     to  be  essential  to  his  own  welfare. 

Reverting  to  the  origin  of  the  CM. A.,  we  find  it 
was  founded  about  20  years  ago,  at  a  time  when  the 
public  generally  had  no  experience'  to  guide  them 
when  buying  electrical  equipment,  and  when,  accord- 
.  ingly,  the  price  was  the  chief,  and  often  the  only, 
consideration. 

Any  cable-maker  desirous  of  improving  the 
quality  of  his  goods  was  further  hampered  by  the 
circumstance  that  in  many  cases  his  superior,  and 
consequently  more  expensive  goods,  differed  in 
afpcarancc  very  slightly  from  those  of  his  less 
scrupulous  competitor,  whose  object  was  to  make 
immediate  profits  rather  than  an  enduring  reputa- 
tion. 

The  inevitable  result  was  that  the  manufacturers 
Avere  brought  to  the  \-erge  of  ruin  by  their  cut- 
throat competition,  and  the  consumers  slowly  came 
to  realise  that  the  policy  of  accepting  the  lowest 
price  was  not  always  an  unmixed  blessing. 

A  few  of  the  manufacturers  therefore  came 
together  and  formed  the  nucleus  of  the  CM. A.  on 
the  basis  of  their  common  agreement  that  it  was 
vital  in  the  interests  of  the  entire  electrical  industry 
that  their  cables  should  conform  to  at  least  a  mini- 
mum standard  of  quality,  and  the  well-known 
"  Association  grades  "  were  accordingly'  estab- 
lished. 

Having  set  up  these  agreed  standards  of  quality, 
the  adoption  of  standard  prices  was  an  obvious  and 
necessary  sequel,  and  the  public  accordingly  has  for 
years  been  able  to  rely  upon  buyin.g  goods  from  any 
member  of  the  CM. A.  at  the  same  price,  and  of  at 
least  the  same  minimum  and  suiScient  standard  of 
quality. 

As  each  member  was  at  liberty  to  devote  his 
profits  to  the  betterment  of  his  goods,  there 
naturally  arose  a  very  keen  competition  in  quality, 
which  has  been  advantageous  to  the  maker  and 
user  alike,  whereas  tiie  former  unrestrained  compe- 
tition in  price  was  disastrous  to  both. 

To-day,  thanks  to  the  initiative  of  the  founders 
of  the  CM. A.,  the  .goodwill  of  the  expression 
'■'  Association  grade  "  is  of  an  international  char- 
acter, and  stands  so  hi.gji  that  the  best  recommen- 
dation those  interested  in  the  sale  of  non-CM.A. 
cables  can  think  of  in  appraisin.g  their  goods  is  to 
claim  that  they  are  "equal  to  Association  quality." 
From  the  above,  it  will  be  seen  that  one  of  the 
principal  ideals  of  each  new  trade  association,  as 
and  when  it  is  formed,  should  be  the  maintenance 
,  of  the  quality  of  their  goods,  or,  as  expressed  bv 
the  late  Prime  Minister  (Mr.  Asquith),  when  speak- 


ing on  the  Paris  Economic  Conference  in  the  House 
of  Commons  on  August  2nd,  1916,  "the  develop- 
ment of  trade  associations  for  common  action  at 
home"  and  abroad  to  raise  the  average  standard  of 
production." 


K  New  Electric 

Vehicle 

Maintenance 

Sclieme, 


In  the  opinion  of  the  Common- 
wealth Edison  Co.,  of  Chicago,  the 
psychological  moment  has  arrived  to 
render  particularly  easy  and  attrac- 
tive the  pathway  of  the  intending 
purchaser  and  user  of  electrical 
motor  vehicles.  Accordingly,  the  company  in  ques- 
tion has  just  issued  details  -of  a  scheme  which  it  has 
had  under  development  for  the  past  18  months, 
whereby  owners  of  such  vehicles  can  secure  com- 
plete maintenance  of  their  machines,  including 
garaging,  charging  of  batteries,  renewal  of  all 
wearing  parts,  periodical  body  painting,  and  the 
like,  for  a  stipulated  contract  term  at  a  flat  rate 
based  on  an  estimated  daily  service. 

The  scheme,  which  includes  the  erection  of  an 
electric  vehicle  garage  with  a  capacity  of  about  lOO 
machines,  has  been  developed  by  Mr.  Wm.  P.  Ken- 
nedy, a  New  York  consulting  engineer,  who  has 
had  many  years'  experience  of  the  electric  vehicle 
problem,  involving  a  complete  examination  of  haul- 
a.ge  methods  and  requirements,  including  the 
operating  costs  of  many  firms  now  using  electro- 
mobiles.  Following  the  example  of  the  majority  of 
electric  light  and  power  supply  undertakings,  the 
Commonwealth  Co.  does  not  intend  to  undertake 
the  direct  sale  of  the  machines,  although  it  is  pre- 
pared to  facilitate  the  arrangement  of  payments  if 
clients  so  desire.  Customers  may  select  any  one  of 
the  standard  makes  of  industrial  electric  motor 
vehicles,  thereafter  providing  only  the  drivers,  pay- 
in.g  the  insurance  charges,  and  making  their  own 
provision  for  depreciation.  All-  other  charges  will 
be  borne  by  the  electric  supply  company  under  the 
terms  of  its  contract.  The  latter  provides  for  the 
maintenance  of  the-  vehicle  in  every  respect,  the 
basis  charge  being  determined  on  the  experience 
that  most  electric  vehicles  can  be  operated  satisfac- 
torily on  a  single  battery  charge  per  day.  Where 
excess  milea.ge  is  necessary,  "boosting"  char,ges 
will  be  furnished,  the  so-called  "  excess  "  over  the 
standardi  service  allowance  being  charged  to  the 
client  at  a  figure  which  includes  allowances  for  tire 
wear,  renewal  of  worn  parts,  and  other  elements 
covered  by  the  service,  in  addition  to  the  cost  of  the 
extra  energy  put  into  the  battery.  The  system 
throughout  is  based  on  the  theory  that  the  amount 
of  energy  taken  out  of  the  battery  denotes  the  ser- 
vice the  vehicle  is  yielding,  and  in  that  way  measures 
its  jieriodic  requirement  for  maintenance. 

Careful  examination  of  performance  records  and 
maintenance  outlays  for  large  installations  extend- 
in.g  over  considerable  periods  have  enabled  the  com- 
pany to  fix  upon  a  figure  that  assures  it  ample  pro- 
tection a.gainst  loss,  whilst  at  the  same  time  afford- 
ing the  client  a  complete  service  guarantee  at  no 
advance  over  tlie  ordinal'  costs  for  maintenance 
under  the  usual  garage  conditions.  As  a  large 
buver  of  tires,  battery  replacements,  and  other  sup- 
plies, the  company  is  naturally  able  to  .give  service 
at  a  mininnim  of  cost,  figuring  a  safe  operating 
mar.gin  on  the  basis  of  averages.  The  new  main- 
tenance system  is  not  to  be  confused  with  the  usual 
battery  service  systems  which  are  in  operation  in 
\arious  parts  of  the  United  States,  for  the  reason 
that  it  comprises  complete  maintenance  of  the 
vehicles,  including  the  supply  of  electrical  energy, 
whereas  the  battery  service  systenr  generally  only 
comprises  the  supply  of  energy  and  battery  main- 
tenance. 
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AN    APPROXIMATE      METHOD    OF    CHECKINCi 

THE    ACCURACY    OF    A    DIRECT-READING 

INSULATION   TESTING    SET. 


By  G.  W.  STUBBINGS. 


SrcH  diroi't-rciulin^  instrnnients  for  the  measurement  of 
insulation  resistance  as  tlie  Mej;ger  and  Ohmer  are  in  very 
common  use,  owins  to  tlieir  convenience  and  ]iortahility. 
They  enable  insulation  resistance  to  be  tested  at  a  much 
liis^her  voltage  than  do  such  tralvanometcr  and  portable 
battory  sets  as  the  Kelvin,  while  they]iossess  the  important 
advantage  over  other  testing  setsre((uiring  a  pressure  sup]ily 
from  the  mains,  of  being  available  for  use  anywhere.  There 
is.  however,  no  direct  metlnxl  of  checking  the  accuracy  of 
direct-reading  instruments  except  by  the  use  of  standard 
high  resistances.  The  comparison  of  the  insulation  resist- 
ance of.  say,  a  piece  of  defective  cable,  as  measured  by  a- 
Megger  at  500  voJts,  with  a  corresponding  measurement 
using  a  Paul  set  taking  jtressure  from  240-volt  lighting 
mains  would  give  no  relial)le  indication  of  the  relative 
accuracy  of  the  two  instruments,  owing  to  the  difl'erence  of 
the  \oltages.  Standard  resistances  even  as  high  as  one 
megohm  are,  on  the  other  hand,  costly,  certainly  too  much  so 
to  justify  purchasing  them  for  this  isolated  use.  The  purpose 
'{  the  present  article  is  to  suggest  a  method  of  checking  the 
accuracy  of  direct-reading  testing  sets,  by  using  a  moderately 
high  resistance  in  series  with  an  e.m.f.  opposed  to  that  of 
the  magneto  generator.  The  apparent  resistance  of  such  a 
combination  can  be  made  as  high  as  may  be  desired  by^ 
adjusting  the  difference  between  the  counter  e.m.f.  and  the 
voltage  of  tlie  generator. 

The  principle  of  the  action  of  direct-reading  insulation 
testing  sets    may  be  briefly    recapitulated.      They  depend 
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Fig.  1. — Diagram  of  Connections. 

upon  the  interaction  of  two  magnetic  or  electrical  fields, 
the  one  proportional  to  the  voltage  of  the  generator,  and 
the  other  proportional  to  the  leakage  current  through  the 
fault.  As  this  leakage  current  M-ill  be  proportional  to  the 
voltage  of  the  generator,  the  fault  resistance  meanwhile 
being  constant,  it  follows  that  a  variation  in  such  voltage 
will  affect  both  fields  to  an  equal  e.xtent,  and  will  have  no 
effect  on  the  readings  of  the  instrument. 

If  such  a  direct-reading  set  be  connected  up  to  a  high 
resistance  in  series  with  an  e.m.f.  opposed  to  that  of  the 
generator,  the  current  through  this  resistance  will  depend 
upon  the  difference  between  the  counter  e.m.f.  and  the 
voltage  of  the  generator,  and  the  apparent  resistance  as 
indicated  by  the  instrument  will  lie  higher  than  the  actual 
value.  If  V  be  the  voltage  at  the  terminals  of  the  instrument. 
E  be  the  back  e.m.f.,  and  r  the  value  of  the  resistance  used, 
the  current  will  be  (v  —  e)//',  and  the  apparent  resistance  R, 
will  be  given  by  R  =  v  ;'/(v  —  e).  If  the  voltage  across  the 
resistance  be  c,  then  ?  =  v  —  b  and  r  =  ;•  (e  4-  e)le. 

The  method  can  l)e  readily  adapted  iiy  using  tlie  supply 
mains  as  the  counter  e.m.f.,  and  an  ordinary  voltmeter 
whose  resistance  is  known.  The  value  of  e  can  then  be  read 
off  directly.  The  instrument  will  then  be  connected  up  as 
shown  in  the  diagram,  fig.  1 ,  the  connections  being  such  that 
the  voltmeter  reads  backwards  before  the  generator  handle  is 
turned.  When  the  generator  volts  are  equal  to  the  supply 
voltage  the  voltmeter  reads  zero,  and  the  testing  instrument 
reads  "infinity."  On  raising  the  generator  voltage,  the 
reading  of  the  testing  instrument  diminishes,  whilst  that  of 
the  voltmeter  increases.     By  taking  simultaneous  readings 


of  the  testing  instrument  and  of  tiie  voltmeter,  a  very  com- 
plete check  can  be  obtained. 

.\ssuming  a  supply  voltage  of  4H(),  and  a  voltmeter 
reading  500  across  the  scale,  such  voltmeter  will  have  a 
resistance  of  about  ')0,000  ohms.  By  regulating  the  speed 
of  the  generator  armature  to  obtain  readings  of  .'),  10,  15 
and  L'O  on  the  voltmeter,  values  of  ii,  the  apparent  resistance 
of  the  voltmeter,  will  be  respectively  4-H.j,  2-45,  l-t;5  and 
1-00  megohms.  The  method  will  only  give  approximate 
results  for  high  values  of  it,  as  the  corresponding  values  of 
e  are  observed  on  the  low  part  of  the  voltmeter  scale,  but 
the  accuracy  will  be  sufficient  to  be  very  useful. 

For  checking  values  of  R  below  1  megohm  a  lower 
voltage  should  be  used.  This  can  be  readily  obtained  by 
connecting  a  number  of  lamps  in  series  across  the  outer 
ligliting  mains,  and  taking  tajipings  at  suitable  points. 
The  testing  set  can  then  be  tested  over  its  whole  range 
without  there  being  any  need  for  an  excessive  generator 
voltage. 


SPECIALISING     AND     SPECIALISTS. 


By  "TRAMP  ROYAL.' 


It  was  during  the  war  that  I  sat  in  the  office  at  Berlin  and 
learnt  from  my  colleagues  and  the  'daily  Press  that  England 
was  crushed  and  the  British  Empire  a  thing  of  the  jiast. 
At  that  time  I  could  hardly  class  myself  as  either  a 
specialist  or  an  all-round  man — for  it  was  the  Boer  War  to 
which  I  refer.  What  I  am  now  is  another  story  ;  but  at 
that  time  I  had  great  ideas  upon  specialisation,  and  I  was 
developing  in  the  hotbed  of  the  genuine  article.  I  saw 
men  who  earned  their  meagre  salary  checking  strains  and 
stresses  in  designs  of  Ijuilding  Work,  others  who  made  steam 
calculations,  and  others  who  handled  railway  track  problems 
day  in  and  day  out.  I  rubbed  shoulders  with  foremen  who 
were  thoroughly  trained  as  foremen,  and  workmen  who 
were  trained  to  do  their  bit  skilfully,  but  to  leave  the 
thinking  to  otli^rs.  We  British — yes,  and  our  American 
cousins— have  felt  the  results  of  these  intensive  methods 
for  many  years.  The  German,  in  spite  of  his  broiid 
elementary  and  secondary  education,  falls  easily  a  victim 
to  the  specialist  mycelium  ;  he  soon  loses  both  adapta- 
bility and  initiative.  The  American,  as  an  individual,  is 
not  a  specialist,  but  rather  a  mass  of  enersry  in  a  groove. 
Although,  generally  speaking,  he  is  a  routinist,  he  is  ever 
ready  to  tackle  a  new  problem  in  a  new  way,  because  he  has 
an  inherent  sense  of  adaptability. 

In  a  little  over  a  hundred  years  ago  it  was  possible  to 
grasp  all  the  knowledge  there  was  to  be  had  of  modern 
science  ;  but,  at  the  present  time,  no  individual  can  know 
all  the  facts  that  have  accumulated.  Science  and  technology 
have  now  become  so  much  broken  into  sections  that  if  one 
is  to  be  a  useful  worker  one  must  specialise.  Driven  to 
this  conclusion,  we  immediately  set  to  work  to  shut  our- 
selves in  watertight  compartments,  and,  making  a  mental 
picture  of  ourselves  as  specialists,  we  run  the.  risk  of  losing 
grip  of  the  general  trend  of  science. 

It  is  the  exceptional  man  who  becomes  the  real  specialist 
— he  is  the  "expert"  /)(ir  e.irelh')ice  ;  but  to  most  of  us  is 
left  the  choice  between  a  superficial  covering  of  a  large  area 
and  a  developing  of  one's  strong  points.  Foi-  efficiency, 
the  latter  choice  must  be  made.  How  pleasant  it  is  to  feel 
that  the  division  of  labour  makes  it  unnecessary  for  us  to 
learn  how  to  repair  boots,  starch  collars,  weave  straw  hats, 
and  drive  a  motor-'bus  before  we  can  put  in  an  appearance 
at  the  office.  Instead  of  devoting  our  energies  upon  learn- 
ing a  multitude  of  things,  we  can  concentrate  uj^n  a  few- 
particular  things — such  as  the  prices  of  raw  material,  the 
functions  of  relays,  and  the  labour  problem. 

The  C'all  becomes  daily  more  urgent  for  good,  all-round 
men  who  can  specialise.  By  foealising  for  a  time  upon  one 
small  subject  or  line  of  work,  one  can  get  hold  of  all  its 
details,  and  at  the  same  time  Ijroaden  the  base  of  general 
knowledge.  One's  line  of  work  at  a  certain  time  might 
make  it  an  advantage  to  specialise  upon  cable  joints  and 
jointing,  and  a  few  years  later,  perhaps,  supply  meters  or 
steam  traps  might  offer  themselves  for  concentrated  study. 
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It  must  be  our  strong  points  that  we  Iniild  into  our 
specialities  ;  there  is  no  room  for  average  ability.  As  the 
old  adage  has  it,  "  Strike  while  the  iron  is  hot."  Steep 
oneself  in  a  thing  until  it  is  absorbed.  Waste  little  time 
over  weak  spots.  Develop  the  strong  points,  and  continually 
bring  them  to  bear  upon  e\ery  phase  of  work.  We  shall 
thereby  produce,  as  it  were,  peaks  of  maximum  experience, 
and  these  peaks  will  coincide  with  our  natural  abilities, 
opportunities  for  advancement,  and  external  influences. 
During  the  process  of  absorption  a  few  excursions  around 
the  edges  of  the  territory  of  the  man  higher  up  will  prove 
an  advantage,  as  they  will  give  a  broader  view  to  one's  work. 

The  engineer  who  is  not  a  specialist,  but  who  maJves 
a  speciality  of  some  small  item,  and  gets  thoroughly  in 
touch  with  its  bearing  upon  general  experience,  not  only 
tends  to  become  an  expert,  but  really  increases  his  efficiency 
>.  in  his  more  expansive  every-day  line  of  work.  The  man 
with  this  broad  mental  scope  and  ability  to  concentrate  often 
Ijeats  the  ordinary  specialist  on  his  own  ground.  There  is  a 
psychological  reason  for  this  :  the  mind  being  brought  to  bear 
continually  upon  a  subject  a  stage  is  reached  which  onemight 
call  the  point  of  saturation.  In  economic  science  there  is  such 
a  thing  as  the  Law  of  Diminishing  Returns,  which  applied 
to  specialisation  means  that  if  we  work  at  one  thing  several 
liours  we  progress  ;  more  hours  and  we  gradually  fall  off  in 
production  ;  go  on  increasing  the  hours,  and  we  reach  a 
stage  at  which  our  subject  becomes  unproductive  or 
stagnant. 

On  all  sides  we  find  Nature  specialising  :  Special  organs 
for  digestion,  special  developments  for  different  geological 
ages,  and  it  is  only  by  specialising  that  many  members  of 
the  animal  kingdom  are  able  to  exist.  They  are  not 
specialists,  but  they  have  de\'eloped  a  special  function  or 
organ.  The  Pholas  specialises  in  rock  or  timber  boring,  its 
shell  being  of  the  nature  of  a  round  file.  Its  ac:tivities 
are  limited  ;  it  cannot  crawl  and  it  cannot  crack  nuts.  The 
burying  beetle,  on  the  other  hand,  cannot  bore  rock,  but 
has  its  body  specialised  into  a  digging  machine,  and  its 
labours  are  limited  to  those  of  grave-digger.  A  bird,  which 
is  higher  in  the  scale,  can  fly,  use  its  beak  as  a  pick,  pair  of 
pliers,  or  tongs ;  it  can  walk,  and  sometimes  swim.  The 
hand  of  man  can  be  trained  to  the  art  of  using  the  saw  or 
gimlet,  equally  with  that  of  holding  a  plough,  using  a 
needle,  or  a  pair  of  compsisses.  He  can  travel  on  land,  in 
water,  and  in  the  air.  Specialising  for  him  must  mean 
more  than  a  rut  — it  must  mean  a  cutting  edge  with  a  solid 
backing. 

In  conclusion,  I  would  recommend  cultivating  a  genuine 
interest  and  a  warm  enthusiasm  for  one's  work.  No  matter 
what  kind  of  work  comes  our  way,  make  it  individual — 
give  it  something  characteristic.  Reraemlier  that  the  man 
who  can  adapt  himself  readily,  but  has  only  ordinary 
ability,  is  often  found  holding  a  good  position,  while  our 
brilliant  class-mate  is  unable  to  land  the  responsible  job 
because  he  is  too  clever  to  stick  at  the  details  and  drudgery. 


WAR    PRICES    FOR    ELECTRICAL    ENERGY. 

As  in  every  other  department  of  industry,  one  effect  of  the  war 
has  been  to  incre.a.sc  the  cost  of  pro<luction  of  electrical  enerjjy  and 
to  necessitate  increases  in  the  prices  charj^'ed  to  consumers.  Such 
advances  have  been  chronicled  in  our  "  Lij.'htinK'  and  Power  Notes" 
from  the  commencement,  but  necessarily  arc  distributed  over  a 
(,'reat  number  of  issues,  as  haidly  a  week  passes  without  an 
instance  arisinsr.  From  inquiries  which  have  reached  us.  we  infer 
that  the  subject  is  of  considerable  interest  to  many  of  our  readers, 
and  have  therefore  thoufrht  it  well  to  brinff  the  data  tofrether  into 
a  compact  form  in  which  they  will  be  readily  acces.sible  ;  the  list 
is  not  exhaustive,  but  will  probably  be  found  to  contain  sufficient 
information  for  most  purposes,  and  we  shall  be  frlad  of  the 
assistance  of  supply  engineers,  to  enable  us  to  brinp  it  uj)  to  date  on 
future  occasions,  if  necessary. 

The  fifrures  (riven  below  are  additive  except  where  otherwise 
stated.  L.  =  li^ihtin),'.  P.  =  power.  H.  =  heatinpr,  C.  =  cookini;, 
T.  =  tramways.  R.V.  =  rateable  value  ;  where  not  otherwise 
specified,  the  increases  are  imderstood  to  apply  to  all  supplies.  In 
the  case  of  complicated  tariffs,  only  the  main  features  are  ifiven. 
The  names  of  months  indicate  approximately  the  quarter  in  which 
the  increase  took  place  (osually  followinjr  the  month  named). 
Prices  in  pence  are  per  unit. 

Aberdbsn. — Oct..   1915,   L.   10  per  cont.,    P.H.C.  25  per  cent. 
.ABtRTlLLERV.— .March,   1916,  L,   Jd.;  Oct.,  1916,    I..    Itl. 
AiERVSTWvtH.— Dec.,  1915,  10  p.c;  July,  1916,  10  p.c. 

ACCRISCTOM.— May,  1915,  20  p.c;   Mnrvh,  1917,  L.  0.2<1.,  H.  O.ld.,   R.V.  O.ld., 
P.  10  p.c. 


.'\CTON. — M.iy,  1915,  10  p.c;    Nov.,  1915,    niin, 
Aldershot. — March,  191(i,   L.    10  p.c,   P.H.    rev 
rev.    prices,   L.  Gd.,   P.H.   3d.— SJd. 


per  qr.   13s.   4d. 
prices,  2d. — lid. 


Dec,    1916, 


,    P.    10   p.c. 
to  6d. 
10  p.c. 


.price,    P.H.    Ijd.    plus 


Sept.,   191".   L.  id.,  H.  5  p.c. 
inc.    to  7d. 


Hd.  . 
,   P. 


Hd.-Ud.;   June,   1917, 
Contr,ict   37   p.c. 


P.   plus   5    p.c;    March,. 


5    p.c, 
20   p.c, 


.'Vldrington. — June,  1915,  id 

AsiiTON-UNuER-LvNE,— March,    1916,    L.    10  p.c,   P.H.    25    p.c;   Dec,   1916,   L. 

pre-war  price  plus   Id. 
Atherton.— Dec,  1915,   P.H.C.  20—10  p.c 
.'XvLKSBunv. — Mai-cli,   1916,    L.   10  p.c,   V.  id. 
Bacup.— Dec,  1917,   L.   10  p.c,   P.H.    15   p.e. 
Bangor. — June,   1915,    L.    inc.    to   6d. 
B.VKKING.— April,    1915,    10—5    p.c;    Aug.,    1916, 

5  p.c,    to  Id. 
Barnslev. — June,    1916,    L.  id 
BARNSTArLE. — Junc,    1916,    inc. 
Barkow.— Sept.,   1915,    L.P.H. 
Bath.— Sept.,  1915,   10  p.c;   Dec,  1916,  10  p.c 
Batlev.— Sept.,  1917,  L.  7i  p.c,   P.   2i  p.c 
Beckeniiam. — June,   1915,    15  p.c;   June,  1916,   L 
Bedford. — March,    1916,  5   p.c;  Sept.,,  1916,  5  p.c 
Belfast.— July,  1915,    L.   id.,    P.  Jd.;   July,   1917,   Jd. 
Bexhill. — Sept.,  1915,   10  p.c;  July,  1916,   5  p.c. 
Birkenhead. — Dec,  1915,  7^  p.c;    March,   1916,   rev.  prices,    L.  4d.,  P.H. 

to   Id.,    plus  10   p.c;   March,   1917,   L.  5  p.c 
Birmingham.— March,   1916,    L.  15   p.c,   P.  30  p.c;   Dec,  1916,  I..  15  p.c 

10   p.c;   Sept.,   1917,   15    p.c 
BispiiAM. — Jan.,  1917,   rev.   price,   P.  2d. 
Blackburn. — Oct.,  1915,  15  p.c 
Blackpool. — June,  1915,  10  p.c;   Junc,   1917,  rev.   prices,   L.   4iil..   or  7d.  and. 

2d.,  P.  3id.   and   Id.,  H.C.,    Id.— l{d. 
BoGNOR.— Nov.,  1916,-  Id. 
Bolton.— May,  1915,  L.  id.,  P.   10  p.c. 
BooTLE. — June,    1916.    12i   p.c. 
Bray   (VVicklow).— Sept.,   1917,  10  p.c. 

Bridlington. — .'\pril,  1916,  rev.   prices,   L.   53d. — 4d.,    H.  2d. — lid. 
Brighton. — March,  1915,   L.  id.,  m.d.  6d.  and  2d.  raised   to  6d.   and  3d.,  public 
lighting,    id.,    P.   O.ld.;    Oct.,   1915,    L.    Jd.,    P.    0.15d.,    T.    O.OSd^; 
.March,    191i;,    rev.   prices,    L.   6id. — !d..   P, 
10  p.c.    (T.  O.ld.). 
Bristol.— April,  1917,  L.  22i  p.c,   P.  45 
Broadstairs. — Sept.,    1915,  10    p.c. 
Bromley  (Kent). — July,  1915,  10  p.c 
BuRNiiAM    (Somerset). — Dec,  1916,   Id. 
Burnley. — Aug.,    1915,   rev.    prices,    L.   3id.,    H.   IJd., 

1916,    L.H.C.    id.,    T.   0.05d.,    P.   5  p.c. 
Burton-on-Trent. — March,   1916,   15  p.c 
Bury  (L.wcs.).— June,    1915,    L.  10   p.c,   P.H. 
P.H.   10   p.c;    Sept.,   1917,    5   p.c, 
P.   30  p.c. 
Buxton.— Sept.,   1917,  20  p.c. 
Canterbury. — May,   1916,  id. 
Cardiff. — March,  1917,   5  p.c. 
■Carlisle.- Sept.,  1917,  10  p.c 
C.\TERHAM. — July,    1916,    rev.    price,   7d. 
Chatham. — March,   1915,  20  p.c;   March,  191H,  13^  p.c;   Sept.,  1917,  rev.  prices, 

L.   6d.,    P.  IJd.,   H.   flj  P 
Cheltenham. — Junc,  1917,  10  p.c 
Chester. — Dec,  1915,   15  p.c. 
Chesterfield. — .Aug.,   1915,   l2i  p.c. 
Chichester. — Dec,   1915,  Id. 
Chislehurst. — July,    1915,    10  p.c 
Clones.— Oct.,   1915,  Id. 
Colchester. — ^July,  1915,   id. 
Colne.— June,  1915,   P.   Jd.;    March,    1917 
CoLWYN    Bay. — June,   1916,   id. 
Coniston.— Mav,  1917,      2d. 
Cork.— Junc,  1915,  10   p.c 

Coventry. — July,  1916,  P.  2  to  16  p.c.   according  to  price  of  coal. 
Crewe. — June,   1916,   10   p.c.  ;   June,   1917.    15  p.c. 
Croydon.— March,    1915,   L.  id.;  June,    1916,  10  p.c;    Dec,  1916,    rev.    price, 

P.  2id.   to  600   units.    Id.  over;    Sept.,  1917,  15   p.c. 
Dalkeith.— July,    1915,    rev.   price,    L.    5id.,    P.H.   2d.;   July,    1916,    L.    Jd.,    P. 

special    charge. 
Darlington. — June,  1915,  L.  id.,  P.  Jd. 
D.\rtford.— Sept.,   1915,    L.    Id.    and    id.,    P.    Id.;    March,   1916,   20   p.c;    Julv, 

1917,   L.    10   p.c,   1'.   15  p.c 
Darwen.— June,   1915,  I..  10  p.c,   P.  20  p.c;  June,   1916,  P.  5  p.c;  June,  1917, 

5  p-c 
Dawltsh.— Aug.,  1916,    L.   10   p.c, 
Denny.— Sept.,    1916,   L.P.  id. 
Dewsbury.— June,    1916,   L.   10    p.c,    R.V.    12 
L.  and  R.V.  2i   p.c,    P.H.  10  p.c 
Dover.- Sept,  1916,  id. 
Dublin.— March,   1915,  L.  id.,  P.    Jd. 
Dundee.— June,  1917,  L.  Jd.,  P.  gd. 
Durham. — June,  1915,  0.02d.  for  every  6d.   above  7s. 
Ealing.- Aug.,   1916,   33.3  p.c. 

Eastbourne.— March,   1916,  L.  {d.;  Sept.,   1916,  L. 

E.»st  Ham.— Dec,   1915,   10  p.c  (T.   5  p.c);  June,   1917,   10,  p.c.  (T.  5  p.c). 
EccleS'.- Sept.,  1915,   I..    10  p.c,  P.H.C.  20  p.c;  Dec,  1916,  L.   15  pj;.,   P.H.C. 

5  p.c. 
Edinburgh.— Julv,  1915,  L.  id.;  Aug.,  1917.  L.  Jd.,    P.  5  p.c. 
Ei.land.— Julv,  1915,    P.    12J  p.r.;  Aug.,    1916,    L.    Jd.,    P.    7i   p.c. 
Ei'SOM.- March,   1916,  25  p.c;  March.   1916,  rev.  prices,  L.  7d.,  P.  31d.,   public 
lighting   4id. 

p.c 


15  p.c;  June,  1916,   L. 
making    total    L.H.T. 


1916,  13J  p.c;  Sept.,  1917 
.  qr.,  spl.  rates  10  p.c 


increase. 


P.H.    15  p.c;   June,  1917, 

cost  of  coal  per  ton. 
id. 


P.  10 


Erith.- Sept.,   1915,    L.   id. 

I'^xeter. — June,  1916,    I..   Id. 

Falkirk.- April,    1915,  30  p.c 

Farniiam. — Dec,   1916,    rev.    prices,    I..   8d., 

Faversham.— Oct.,    1915.   id.     S.pl.,    1917,-  i 

FlNClli.EY.- June,  1916.  f..   20   p.c.  P.  10   p. 

Fleetwood. — Sept.,   1915,   10  p.c. 

CiRKAT   Yarmouth.- Julv.    1915,    Jd.;    Dec.    1915. 

GlLLiNGHAM.— April,    1915.    L.    id.;    Dec,    1915, 

Aug.,  1917,   15   p.c. 
Glasgow.— June,   1917,  rev.  prices,  I.. 


P.H.C.  4d.  (restricted). 

d. 

■.   .and   scale. 


Ml 


with     rebal 
p.c;    Oct.. 


1910,    IS  p.c; 
P.  2d.    and    Id., 


1916,   15  p.c;   July,   1917,  8.3  p.c 
30  p.c 


5d.  and   Ij.l.,   or   4id.. 

and   scale.   H.   IJd.  or  Id.,   KW.   chargi-  inc.   15   p.c. 
Gloucester.— July.  1916,   20  p.c;  June,   1917,   13.3  p.c 
Gravesend.- March.   1916,   25  p.c. 
Gk,\ntiiam.— June,   1916,  20   p.c 
Grays.— June,   1915,    10  p.c;  June 
Gbimsbt.- Oct.,  1915,  Jd. 

GiilLDFORD.— Sept.,   1915,   L.   10  p.e.,    P.H.C. 
Halifax.— Sept.,  1916,   P.    17J   p.c 
Hampton.— Julv,  1916,  20  p.c. 

Haslincden. — June,   1917,  rev.   prices,   L.  4Jd.,   P.H.    15  p.c 
Hastings— Sept.,    1915,    L.   10  o.c;    Dec.   1915,   10   p.c. 
Hebden   Bridge.- D.-c.  1916,  L".  20  p.c.  P.  25  p.c 
Heckmonuwike— June.    1915,    10   p.c;    July,    1917,   33.3  p.c,    making    I..    6d.. 

P.   2d.    and    4d. 
Hereford.— May,    1915.  10  p.c;    May._1916.  25  p.c. 
Heston   and    Islf.wortii. — March.    1917.   2.5  p.c. 
Hexiiam— June,   1915.  I..  Id.;   Sept.,  1916.  I..   Id..   P.  Jd. 
Hevwood.— Mav,    1915,  10   p.c;    Dec,  1915,    I.,   5   p.c. 
High  Wycombe.— June.  1915,  10  p.c. 
Hornsey.— March,  1916.   10  p.c' 
Horsham.  — March.  1917,   rev.  prives,   I..   6d., 
Hove— Sept.,    1915,    20  p.c. ;    Sept..    1917,   P. 


•M  p.c. 
1915. 


Huddersfibld.— June.  1915.  12J  p.c 
Hull.— Dec,  1913.  (d.,  or  15  p.c. 
ILFOBD.- March,  1916,    12J  p.c 


P.  10  p.c 


P.H    2d. 

10   p.c.  or    flat   rate  2d: 


Sept.,  1916.   I2i   p.c 
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ILKBSION.— March,  1916,  rev.   prices,  L.  4d,,    I".   2Jd.-lid.,   H.   lid. 

Ipswich.— June,  1915,   L.  Jd.,  P.H.C.  and   R.V.  10  p.c;   March,  1916,   L.   id., 

P.H.C.   15  p.c. 
Keii^huev.— Sept.,    1915,   id. 
Keniml.— June,  1915,   L.  Id.,   P.   Jd. 
Keswick.— June,   191b',   L.   Ill  p.c. 
KeiTKKiNO.— June,  1915.    P.    10  p;c. 
Klw.»TON-iiv-TlivMEs.— .Xpril.    1915,   rev.  prices.  L.  .5d.  or  "Jd.  .ind  31d.,    P.H.C. 

l.U5d.;    .April,    191B,   R.P.L.   6Jd.— lid.,    P.H.C,    IJd.— Id. 
KlN<-'s   LVNS.— July,  1915,   L.  id.,  P.   5  p.c;  Jan.,   1916,   P.   5  p.c. 
Unc.vsibr.— .April,  1916,   Jd.;   .\pril,  1917,    L.P.   32  p.c,    T.  12i   p.c. 
IJBEK.— June,  1915.  10  p.c. 

UlCESlER.— July,    1915,   L.   id.,  P.   20  p.c;   March,    1917,    L.   Id.,    P.   15  p.c 
Uicii  (Lascs  ).— June,   1917,  L.  15  p.c. 
LsvToN.— Marvh,   1916,    I..P.H.  15   p.c.   T.  5  p.c. 
Lincoln.— Dec,  1915,  L.P.  20  p.c 
LivKKj'Ooi-. — Dvc.^  1915,  12i  p.c. 
1  '  \MiKiNDoD  Wells.— Julv,   1916,  Id. 
I  ,  .si.iDNO.— .Aug.,   1915,  id. 

'N"    CoMrANlKS. — ■ 

■  luiTipton    &    Kensington. — Sept.,    1917,    total    inc.    20  p.c,  Ckg.    Id. 
:.iring  Cross,  West   End  &  Citv— June,  1916,  rev.  prices.,  Sd.,  4d.  &  2d. 
I  iiilsea    Electric   Supply   Co.— Sept.,  1917,   20  p.c. 
City  of  London.— March,  1915,   P.  10  p.c;  March,  1916,  10  p.c;  June,  1917. 

public   lighting  15  p.c 
Kensington  &   Knightsbridge. — Dec,  1916,  rev.   price   Aid. 
London    Electric    Supply   Corporation.— Sept.,    1917,    total    increase    from   20 

to  30   p.c. 
Metropolitan  Electric  Supplv  Co.— Sept.,  1917,   total  inc.  20  p.c 
Netting   Hill   Electric  Supply  Co.— March,   1915,  id.;   Sept.,  1916,  id.;   total 

inc.  20  p.c. 
^^^uth  London  Electric  Supply  Co. — Dec,  1915,  9  p.c. 
South  Metropolitan. — March,  1915,  10  p.c 

London    Borough  Councils. — 

Battersea.— Sept,  1915,    ID  p.c' 
Bermondsev.— June,  1917,  L.  40  p.c,   P.  50  p.c 
Hethnal   Green.— Sept.,    1917,   33.3  p.c. 

lulham.— March,    1915,  5    p.c;    Dec,   1915,    rev.    prices,    L.   id.,   P.    IJd.; 
March,   1917,  5   p.c;   May,    1917,    kw.    system,    plus  0.0075d.    p.u. 
for  each  6d.  over  13s.  cost  of  coal  per  ton. 
Hackney.— Sept.,    1915,    10    p.c.;    Feb.,   1916,    7i  p.c;   Sept.,   1916,    L.    2i 

p.c,  P.  12i  p.c;  June.   1917,  10  p.c. 
Hammersmith.- Sept.,   1917,   L.P.   12i    p.c. 
Hampsliad.— Sept.,   1916,  10  p.c;  Dec,  1916,  23.3  p.c. 
Islington.— Dec,   1916,  25  p.c. 

Poplar.— March,   1916,  P.    and  public   lighting,  10  p.c;  Sept.,    1917,    10  p.c. 
St.   Marvlebone. — Sept.,  1915,  10  p.c 

St.    Pancras.— June,   1915,  10  p.c;  Sept..   1917,  reduced   to  2i   p.c. 
shoreditch.- March.    1917,    L.P.H.,    25    p.c. 
Southwark.— Jan.,   1917,    total  increase  equal  L.   30  p.c,   P.   50  p.c;  Sept., 

1917,   rev.  prices,  L.  6d.— 3d.,   two-rate  L.P.   8d.   and  2d. 
Woolwich.— March,  1915,  id. 
l.<'N>.    Eaton. — June,   1915,    rev.    prices,  L.   4d.,  factory  3id.   and    2id.,    P.    lid. 

and  0.85d.,    H.  Id. 
Loluhborough. — Sept.,  1915,  125  p.c;   Dec,  1916,  12i  p.c 
Lowestoft— March.  1916.  L.H.  10  p.c;  .Mav,   1917,    L.   id.,   P.H.   10  p.c. 
Maidenhead— Sept.,   1915,  L.  Jd.,  P.   10  p.c';   .April,  1916,   L.  id.,    P.   10  p.c; 

July,  1917,   L.  Id.,  P.   10  p.c 
Maidstone.— Dec,   1914,    P.   id.;    .April.   1915,    L.H.,  Jd.;   Dec,  1915,   L.    Jd.; 
March,  1916,   H.   reduced    to  Id.;   June,    1916,    rev.   prices    equal    25 
p.c    inc.    on    original    prices;    Aug.,    1917,     L.     Jd.,     T.     Jd.,     other 
10  p.c. 
Mai  TON.— March,   1916,  20   p.c. 
Malvern.— .May,   1915,  Id. 

Manchester.- May,  1915,  L.  10  p.c.  P.   15  p.c,   R.\'.  from   12  to  15  p.c 
Merthvr   T\dfil. — June,    1915,  rev.    price,   4id. 
Mexbokough. — July,   1916,    rev.  price.,    L.  4d. 

Middleton.— June,  1915,  L.  Jd.,  P.  12i  p.c;  March,  1916,  L.  Jd.,  P.H.   12J  p.c 
MiRFlELD. — May,  1915,   P.   and  public   lighting,  10   p.c. 
Morecambe. — June,   1917,  rev.   price,   P.  3d. 
Newcastle-under-Lvne. — Mav.   1916.   L.  5  p.c,  P.  1^.7  p.c,  P.  20  and  10  p.c; 

Oct.,  1916,  rev.  price,  L.  7id. 
Neui'ort  (Mon.K— June,  1915,  20  p.c;  June,   1917,  10  p.c. 
Newiort  (I.O.W.).— June,   1916,  L.  15  p.c,  P.  10  p.c. 
Nev\ol'av. — Dec,   1915,  rev.  price,  7d. 
Newton    .Abbott. — ^July,  1915,  16  p.c. 
Northampton.— Sept.,  1913,  L.  10  p.c,  P.  "J  p.c;   Sept.,   1916,   L.H.   10  p.c. 

P.  r2i   p.c;   June,  1917,   10  p.c. 
NoRTHWictt. — June,    1916,  10    p.c;  June,    1917,   rev.   prices,   7d.    and    4id.,    flat 

rate  6d. 
Nlne.\ton.— June,  1917,  20  p.c.    (P.    10   p.c).      Sept.,   1917,    total    inc.,  33.3  p.c 
Ormskirk.— Nov.,  1915,   L.  10  p.c. 
Oxford.— June,  1916,  20  p.c 
Pembroke  (Dublin^. — March,  1915,  L.  5  p.c. 
Perth.— .Aug.,   1916,   L.   12i  p.c,  P.  5  p.c;  Aug.,  1917,  40  p.c. 
Ptterborough.- Sept.,    1915,    P.    Jd.;    Oct.,    1915,    10    p.c;    Sept.,    1917,    total 

increase  20  p.c. 
Portsmouth. — Dec,    1917,    total    increase  will    equal    L.  30  p.c.   P.H.   45  p.c 
Plvmol'th. — Sept.,  1915,   L.  Jd. 
Preston. — June,  1915,  L.  Jd. 
QuEENBOROUGH. — Dec,  1915,   15  p.c. 
Radcliffe.— Sept.,  1915,    L.    10  p.c,    P.H.   15  p.c;  Julv,  1916.    L.   5   p.c,    P.H. 

10   p.c. 
Raihmines.- June,  1916,  L.  id.,  P.H.  ^d. 
Rawtesst.\ll. — June,  1916,  P.  5  p.c. 

Reicate.- March.   1916,   L.P.  15  p.c,   H.  id.  plus  15  p.c. ;  .April,   1917.  18.3  p.c. 
Richmond    {Surrey). — .April.  1915,  10  p.c;    Nov.,    1916,    rev.    price,  4id. 
hocHDALE.— June,  1915,  L.  10  p.c.  P.T.  15  p.c;  May.  1917.  L.  10  p.c,   P.  .3d. 

instead  of  15  p.c.     .Also  coal  clause. 
Rothbrham. — July,  1915,  L.   Jd. 
Rowley   Regis.— .Aug.,   1916,  20  p.c. 

St.   .Annes-on-Se*.- June,   1915,    L.    Jd..    P.H.  10   p.c;   .April,  1917.   inc. 
St.  Helens.— June.    1915,  L.   10  p.c;  July,  1916.   10   p.c;    Dec,    1916,    10  p.c; 

.April,   1917,  10  p.c. 
Salford.— June,  1915,  L.P.  7i  p.c;  March  1916,  L.  2i  p.c,  P.  7i  p.c. 
Scarborough. — June.  1915,  10  p.c. 

Sheffield. — Julv.    1916,   prices  over  2d..  10  p.c. ;  under  2d.,  20   p.c. 
Shipley.- June,'l915,    i-ev.   price,   L.  4id.,    P.  10  p.c;    March,    1916,    P.    10  p.c. 
Shrewsbury.— March,  1916,  20  p.c;  June,   1917,  13.3  p.c. 
Si.Eu-ORD.- March.    1917.    L.    Jd.,    P.   Jd. 
SotTliAMPToN.— June.    1016.  10  p.c;    Sept.,   1916,  10   p.c 
SouiHENn-oN-SEA.— June,    1917.   L.  Jd.,    P.  Jd. 
SouTHPORT, — June,   1915,     10   p.c;  June,   1917,  5  p.c. 
SoUTinvoLD. — March,    1916,   20  p.c. 
Spenborough. — June.    1915,    rev.    prices,    L.    4ld.,    P.H.    2id.    and    IJd.;    .April, 

1917,   R.P.L.  ,5id.,   P.  2fd. 
.St\fford.— June,   1916,  P.  jd. ;   Sept..  1916,   rev.  price.   L.    7id. 
St,\lvbridge. — Dec,    1915.   P.    (on    prices   less   than    Id.)    O.ld. 
Stamford. — July,  1915,  10  p.c 
Stockport. — June,  1915,  rev,   prices,   L.  5d.,  H.  IJd.  (above  25  units,  e.\isting 

rates  plus  10   p.c),   P.  coal   clausejs 
Stoke-on-Trent.— June,  1917,  25  p.c;  Sept..   1917.  8.3  p.c. 
Stowmarket. — April.  1917,  price  raised  from  8d.  to  lOd. 
Stratford-on-.Avon.- .April,    1916,    Id.;    .August,    1917.    Jd. 
Strstford.- Aug.,  1915,  L.  10  p.c,  P.  15  p.c;  Oct.,  1915.  15  p.c 
StNnERLAND— March,  1916.   Jd. 
SUREITON— March.    1916.   Id.;   March.    1917,  Id. 
Sutton.— July,  1916,  L.  {d.,  P.H.  Jd. 


Sw.vNsKA. — Sept.,  1915,  luiurs  of  nj.d.  inc.  from  91  to  137  in  winter  qr 

rent  adopted. 
SwiNUON.— Sept.,  1915    L.   12i  p.c..  or  id.i, 

10  p.c,   li.C:  id,;  S.pl.,   1916, 
Taunton.- Sept.,  1915,  15  p.c;  June,  1916, 


meter 
public  lighting  and  T. 


P.  12i  p.c 
L.  id. 
10  p.c;  March,  1917,  8.3  p 


;.i  p.c. 
P.   13 


Teddington. — June,  1916,  20  p.c 

Thirsk.— April,  1916,  20  p  c. 

Torquay.— Sept.,  1916,  L.  id.;   Junr,    1917,   Jd. 

Trowbridge. — Aug.,  1918,  10  p.c 

Tunbridge  Wells. — Sept.,  1917,    L.  10  p.c.    P.H.,  ; 

Wakefield.— Sept..   1915,  LP.  12i  p.c;  April,  1916,  P.   12  pj^ 

Wallasey.- July,  1915,  rev.  prices,   L,   4d.  and  3id.,  P.  2id.,  H.C.  IJd. 

\\ M  iiiAMiTow.— June,  1915,  15  p.c;  Nov.,  1916,  L.  5  p.c,  P.H.  10  p.c; 

1917,  L.  5  p.c,   P.H.  8.3  p.c 
Wm.ton-cjn-Thames. — Sept.,  1916,  rev.    price,   7d. 
WARRiNcroN— Julv,  1915,  L.T.,  10  p.c,  H.P.  IS  p.c;  July,/I916.  6  p.c. 

1917,  10  p.c. 
Watford.— June,  1915,  L.   12!  p.c,  P.  10  p.c;  Sept.,  1916,  rev.  prices 
Wednesburv. — Dec,   1914,    15    p.c. 

We.st  Bromwich.— June,  1915,  20  p.c;  Dec,  1915.  P.  15  p.c 
Wlsc  Ham— Sept.,  1917,  10  p.c  Sept.,  1917,  further  10  p.c. 
W  K.sr  II,vKTLEPOOL. — Sept..  1917,  15  p.c 
^\^^  mouth.— April,   1916,    I..    15    p.c,    P.H.C.  20    p.c;    Sept., 

L.    6d. 
UiGAN.— .March,    1917,    rev.  prices,   L.  5Sd.   to    3|d.;    Sept., 

P.   2d.— Id.,    plus    25  p.c 
Wimbledon.— March,  1916,  10  p.c;  -Sept.,  1916,  15  p.c;  .Sept., 

.     L.  6d.,  P.H.C.  2d. 
Winchester.— Sept.,  1916,  15  p.c;   Dec,  1916,  10  p.c. 
Windermere. — June,    1916,    10   p.c. 
W'ISBECII. — June,  1916,   inc.   lo  6id. 
Wolverhampton. — June,  1916,    10  p.c 
Worcester.— Oct.,   1915,    L.P.H.  10   p.c. 
Worksop.— Sept.,  1915,   L.   id.,   P.   Jd.;  May,  1917,  id. 
Worthing.— Oct.,  1915,    L.   10  p.c,   or   total  5id.;    Jan,,    1917 
Wrexh,am.— Dec,   1916,    10  p.c;   Sept.,    1917.   L.H.  15  p.c,   P 
York.— March,  1917,  L.P.  10  p.c 


1916, 


1917,    rev. 


1917,  rev. 


20  p.c. 
6.7  p.c. 


Sept., 

;  June, 
L.  5id. 


price, 
prices, 
prices. 


AFTER-THE-WAR      ELECTRICAL 
IN     RUSSIA. 


PROBLEMS 


Amongst  the  techDico-intJustrial  problems  that  will  come  to  the 
front  in  consequence  of  the  war  a  very  prominent  place  will  be 
occupied  in  the  post-war  era,  undoubtedly,  by  the  question  of  the 
quickest  and  most  reasonable  development  of  the  application  of 
electricity  in  Russia.  Unfortunately,  no  country  previously  to 
the  war  worked  so  unrea-sonably,  dearly,  wastefully,  and  unpro- 
ductively  as  Russia;  and  of  the  various  branches  of  Russian 
industry,  as  will  be  shown  below,  the  Russian  electrotechnical 
industry  has  been  marked  by  these  negative  properties  to  a 
particularly  large  extent,  says  P.  Gurievitch  in  the  Elehtrichestco. 
Whilst  in  Germany,  in  the  years  1900-10,  district  stations  :were 
reasonably  introduced,  and  in  the  last  live  years  a  further  great 
step  forward  has  been  made  in  so-called  ''  grosskraftwerke  " — that 
is,  large  stations  for  the  supply  of  electric  current  to  whole  pro- 
vinces, and  even  whole  Governments — the  Russian  electrical 
industry  has  not  emerged  from  the  stage  of  uneconomical  local 
electrical  stations.  The  large  power  station  using  water  power 
or  brown  and  grey  coal  has  not  yet  emerged  from  the  sphere  of 
platonic  desire  and  project.  In  this  irrational  and  uneconomic 
management  of  Russian  local  electric  stations  we  find,  however, 
a  great  danger  for  the  whole  future  of  industrial  development  in 
Russia. 

The  great  progress  made  by  the  electric  lamp  in  Europe  and 
America,  which  he  describes,  leads  M.  Gurievitch  to  say  that 
the  supersession  of  the  kerosene  lamp  by  the  electric  lamp,  owing 
to  advantages  of  the  latter  over  the  former  from  the  point  of  view 
of  hygienic  and  sanitary  conditions  in  the  houses  and  -workmen's 
dwellings,  and  also  the  greater  safety  in  regard  to  fire,  will  become 
intensified  in  Russia  in  the  near  future,  the  more  so  as  with  the 
rational  installation,  production,  and  distribution  of  electrica,! 
power,  electric  lighting,  at  least  in  the  towns,  can  easily  Competie 
with  gas,  and  even  with  kerosene  lighting.  Gas  and  kerosene  have 
their  particular  spheres  of  application  where  electricity,  at  least  in 
the  near  future,  cannot  compete.  A  great  future  is  in  store,  with- 
out doubt,  in  the  large  towns  for  gas  for  cooking,  and  for  kerosene 
and  petroleum  as  fuel  for  internal  combustion  engines.  In  the 
Russian  Press  the  need  is  being  urged  of  extending  gas  lighting, 
because  in  Russia  a  great  need  is  being  experienced  for  by-products 
of  gas  production  required  for  the  manufacture  of  explosives  ;  but 
no  doubt  such  can  be  obtained  in  sufficient  quantity  by  the  trans- 
formation of  all  the  Russian  coking  furnaces  for  the  recovery  of 
the  waste  or  by-products.  With  the  chronic  scarcity  of  coal  in 
Russia,  and  the  urgent  necessity  of  it  for  the  metallurgical  in- 
dustry, the  burning  of  coal  for  lighting  purposes  appears  to  be, 
from  the  point  of  view  of  economy,  altogether  inadmissible,  as 
electrical  power  can  be  successfully  obtained  by  the  use  of  cheap 
fuel — such  as  brown  coal,  peat,  and  the  many  water  courses. 

The  writer  then  points  out  the  increasing  application  of  elec- 
tricity to  power  purjTOses,  which  is  leaving  the  lighting  factor  in 
the  background  ;  and  to  show  how  year  by  year  this  is  taking 
place,  he  provides  the  following  table,  which  includes  the  figures 
for  Petrograd  and  Moscow  : — 

Berlin.  Chicago.  London.  Moscow.  Petrograd. 
191112.         1911.      191011.  1913.  1913, 

•2  6-.5  lo  2 


Year. 
Population  in  millions...    2'(j 
Useful    KW. -hours    deli- 
vered   per     head     of 

population      170 

Delivered    for    lighting, 

per  cent 24 

Motors,  per  cent.  ...     lo 

Tramways,  per  cent.     ...     31 
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This,  he  urges,  shows  that  only  in  London  and  J'eti-otrrad  has 
the  delivery  of  electrical  enerjry  for  lig;htinf;  purposes  surpassed 
that  for  other  forms  of  application.  In  Chicafro  and  Moscow  only 
a  fifth  and  in  Berlin  only  a  quarter  of  the  total  useful  energy  was 
delivered  for  lighting.  Chicago,  true,  is  in  a  somewhat  special 
position,  as  a  very  large  quantity  of  its  power  is  used  for  the  under- 
ground railway,  whilst  in  Berlin  1.5  per  cent,  and  in  Moscow  10  per 
cent,  is  used  exclusively  in  motors. 

In  Berlin  35,000  motors  were  connected  in  1913-14,  including 
6,900  with  24,000  KW.  for  working  metals  ;  4,755,  -n-ith  29,000  KW. 
for  lifts  ;  3,741,  with  11,000  KW.  for  wood  working  ;  3,723,  with 
8,861  KW.  for  printing  presses  ;  3,329,  with  1,253  KW.  for  fans  ; 
1,920,  with  5,814  KW.  for  sausage  and  meat  shops;  1,638,  with 
1 ,066  KW.  for  sewing  machines,  kc.  All  these  data  are  very  in- 
teresting, as  they  illustrate  the  immense  development  possible  for 
the  introduction  of  electric  motors  in  the  large  Russian  towns, 
of  which  in  1913  there  were  connected  in  Moscow  (1912),  6,976 
electric  motors;  in  Petrograd  (1913),  6,851  ;  in  Warsaw  (1913), 
3,103  ;  and  in  Lods  (1912),  2,104  electric  motors. 

About  the  same  movement  in  the  development  is  observed  in 
Russia,  where  in  1913  the  four  towns  with  the  largest  electric 
stations  used  only  82,000,000  KW.-hours  for  lighting,  but 
207,000,000  KW.-hours  for  motors,  &c.,  and  89,700,000  KW.-hours 
for  tramways.  With  a  total  delivery  in  these  towns — Petrograd, 
Moscow,  Baku,  and  Lods — of  378,000,ciuO  KW.-hours.  only  2r(!  per 
cent,  was  supplied  for  lighting  purposes.  In  all  Russia,  with  the 
exception  of  the  eight  Governments  of  the  Kingdom  of  Poland, 
the  supply  of  electric  current  for  lighting  purposes,  and  also  for 
technical  purposes  and  motors,  is  shown  in  the  following  form,  in 
millions  of  KW.-hours  : — 


For  lighting. 

Increase, 
1905.       1913.    per  cent. 

For  motors  and  industrial 
pui-poses. 

Increase, 
1905.         1913.    percent. 

Central  stations 
Private       „ 

52-1      175-5       2.38 
169-8     209-4          23 

47-9        444-8       829 
212-4    1,045-7       393 

221-9     384-9     73%  260-3    1,490-5     473% 

We  see  from  this  table  that  the  expenditure  of  electrical  energy 
in  the  eight  years,  1905-13,  for  lighting  purjioses  only,  increased  by 
73  per  cent.,  whilst  the  expenditure  for  motors  and  other  industrial 
purposes  rose  473  per  cent.  In  other  words,  the  application  of 
electricity  for  motors  and  general  industrial  purposes  increased 
during  that  time  6i  times  quicker  than  for  lighting  purposes. 
But  if  we  take  Poland  into  account,  the  expenditure  of  electric 
energy  in  1913  for  the  whole  Empire  amounted  to  about  2.000 
million  KW.-hours,  of  which  only  20i  per  cent,  was  used  for 
lighting  and  79i  per  cent,  for  motors,  whilst  in  1905  the  deliveries 
for  lighting  made  46  per  cent,  and  for  motors  54  per  cent.  only. 

The  figures  for  Lods  are  particularly  striking.  There,  in  1913, 
there  was  supplied  for  lighting  only  3.662,000  KW.-hours,  against 
33,409,000  KW.-hours  for  motors.  Thus  we  see  that  even  in  Russia, 
in  the  towns  with  a  large  industrial  development,  the  supply  of 
electric  current  for  motors,  excepting  tramwa.ys,  exceeds  that  for 
lighting  by  almost  nine  times. 

The  Moscow  lighting  station  delivers  over  twice  as  much  current 
for  motors  as  for  lighting — namely,  51,677.000  KW.-hours.  against 
24,812,000  KW.-hours.  Of  the  large  Russian  industrial  centres, 
only  Petrograd  is  distinguished  by  its  backwardness  in  the  supply 
of  current  for  motors.  There,  in  1913,  only  41.490.000  KW.-hours 
were  delivered  for  industrial  motors,  against  48,745,000  KW. -hours 
for  lighting  purposes,  and  34,872,000  KW.-hours  for  the  tramways. 

In  a  comparison  of  the  prices  of  electricity  it  is  observed  that, 
whereas  in  Berlin  the  normal  price  is  16  pfennige  per  KW.-hour, 
or  7i  copecks;  in  Switzerland  16  centimes,  or  5^9  copecks,  in 
Russia,  according  to  figures  published  in  the'  "  Elektrichestvo  "  in 
1913.  most  of  the  stations  accepted  normal  and  small  consumers  for 
motors  at  15  or  16  copecks  per  KW.-hour — that  is,  100  to  150  per 
cent,  more  than  in  Switzerland  or  Germany.  In  these  dear  tariffs, 
which  may  properly  be  called  prohibitive,  there  is  great  danger  for 
the  whole  future  of  the  development  of  the  electrical  industry  of 
Russia.  Losses  in  working  power  in  the  form  of  men  killed  and 
made  incapable  of  work  will  make  at  least  5,000,0011  by  the  end  of 
the  war  ;  that  is  to  say,  a  sixth  of  the  productive  power  in  workers 
of  19  to  45  years  of  age.  as  given  in  the  Tari/in'ii  Priimi/xlili'/iiwi/ii 
Oiizeta  in  1916.  But  even  if,  thanks  to  a  reduction  of  holidays. 
Saints'  days,  and  holiday  Mondays,  and  preserving  the  present 
obligatory  sobriety,  the  productivity  of  the  remaining  five-sixths 
of  the  workers  is  raised  to  the  average  level  of  Ix'fore  the  war,  such 
a  level  is  so  low  in  comparison  with  America,  and  even  Western 
Europe,  that  if  it  is  maintained  in  the  future.  Russian  industry  cannot 
expect,  with  a  whole  seriesof  unfavourable  conditions  of  a  political, 
economic,  and  civilian  character,  to  reach  rapidly  th.at  stage  of 
developmcmt  that  would  enable  it  by  means  of  a  rapid  rise  in  the 
productivity  of  the  country  to  recover  from  the  blows  of  the  war, 
and  pass  over  from  the  intense  (from  the  economic  point  of  view) 
unproductivity  and  exhaustion  of  war-time  work  to  the  prwluctive 
et'onomy  of  peace  lime. 

Besides  the  foregoing,  if  Russian  industry  is  to  operate  a« 
previously  to  the  war.  then,  notwithstanding  any  protective  tariffs 
whatever,  it  will  not  be  in  a  position  even  on  its  own  market  to 
compete  with  other  countries,  whether  they  fic  Germany,  Jajian. 
or  the  United  States,  which  during  the  war  have  ac<|uired  immense 
capital  and  establishefi  in  many  branches  of  industry  miracles  in 
the  form  of  factories,  the  equipment  of  which  before  the  war  is 
finished  will  have  been  paid  for  completely  owing  to  ihe  large  war 
orders. 

But  how  will  Russian  industry  be  in  a  position  to  pass  over  into 
profluctivc  and  intensive  work  ,' 

If  we  put  aside  the  many  causes  of  a  general  character  that  have 


prevented  and  will  hinder  Russian  independence,  and  limit  our- 
selves tmly  to  a  review  of  the  strictly  technical  causes  that  are 
intimately  connected  with  the  question  we  are  considering— 
namely,  the  future  of  the  electrical  industry  in  Russia  —we  may 
confidently  state  that  one  of  the  chief  causes  of  the  limited  produc- 
tivity and  dearness  in  Russian  industry  is  the  too  limited  applica- 
tion of  mechanical  power, 

American  industry,  as  is  known,  is  distinguished  by  the  highest 
productivity  in  the  whole  world,  and  that  is  explained,  to  a  large 
extent,  by  the  fact  that,  being  always  short  of  hands,  the 
Americans  were  obliged  more  than  in  other  countries  to  adopt  the 
principle  of  attaining  the  largest  possible  result  with  the  smallest 
expenditure  ])ossible  of  labour.  After  a  lengthy  examination 
of  the  conditions  influencing  the  industries  of  foreign  countries, 
paying  particular  attention  to  fuel,  M,  Gurievitch  lays  great  stress 
on  the  use  made  of  cheap  power,  as  in  the  ca,se  of  Switzerland,  and 
adds  that  Russia  belongs  to  the  list  of  countries  that  enjoy  such 
advantages,  and  that  therefore  the  rational  development  of  the 
jiroduction  of  electrical  power  is  one  of  the  first  problems  to  l)e 
dealt  with  immediately  after  the  war. 

If  we  turn  to  the  present  condition  of  the  Russian  electrical 
industry,  we  shall  see  that  with  very  few  exceptions — for  example, 
the  Moscow  station — the  Russian  electricivl  stations  are  equipped 
irrationally  in  technical  respects,  and,  above  all,  with  old  machines. 
As  the  still  young  electrical  industry  is  in  a  stage  of  rapid  develop- 
ment, it  has  of  recent  years  made  such  colossal  progress  that 
the  machines  installed  in  the  Russian  stations  10  or  15  years  ago, 
perhaps  at  the  time  the  very  last  word  in  technical  equipment, 
are  at  this  moment  quite  unsuitable  for  electric  current  pro- 
duction. 

According  to  .statistics  published  in  1913  in  the -'Elektrichestvo," 
there  were,  for  example,  47  stations  with  steam  engines  of  a  total 
power  of  228,562  KW.,  besides  70  steam  turbines,  and,  further, 
137  steam  engines  of  an  old  type,  about  72  vertical  and  65  horizontal, 
that  had  worked  at  the  stations  in  large  industrial  centres  and 
consumed  unprofitabl.y  an  immense  quantity  of  coal,  which  is 
particularly  dear  in  Russia,  thanks  to  which  the  stations  were 
obliged  to  retain  their  abnormally  high  tariffs  for  electricity, 
corresponding  to  the  position  of  the  electrical  industry  of  10  or  15 
years  before.  Whilst  in  Berlin  the  normal  tariff  for  electric  light 
was  only  40  pfennige— 18-4  copecks — per  KW.-hour,  in  Petrograd 
it  was  30  copecks — that  is  to  say,  63  per  cent,  dearer.  This  high 
Petrograd  tariff  was  due  to  a  whole  number  of  other  reasons — 
dearness  of  fuel,  machinery,  and  especially  cable  systems,  the 
creation  of  three  separate  companies,  with  their  expensive 
boards,  &c. 

But  it  is  certain  that  in  the  year  1913  in  the  Petrograd  stations  . 
the  25  worn  out  steam  engines,  with  15  steam  turbines,  had  a 
very  unfavourable  influence  on  working  expenses.  If  the  Russian 
electrical  stations,  with  their  great  material  expenditure,  were 
modernised,  as  it  is  proposed  they  shall  be  in  Petrograd  in  the  near 
future,  this  question  of  the  rational  organisation  of  the  production  j 
of  the  electric  current  in  Russia  would  still  remain  unsolved  as  to 
modernise  the  existing  electrical  stations,  means  at  bottom  only  to 
limit  oneself  to  patches. 

The  present  basis  of  the  Russian  electrical  industry  rests  exclu- 
sively on  the  principle  of  small  local  electrical  stations  with  high 
quality  fuel  obtained  literally  from  the  world's  end,  and  it  is  essen- 
tially irrational  and  opposed  to  all  the  tenets  of  economy.  Every 
new  patch  on  this  unhealthy  organism,  every  new  large  central 
station  of  a  local  character  is  only  another  stumbling  block  which, 
in  something  like  ten  years,  will  have  to  be  got  over  or  removed  at 
great  expense,  as,  without  a  doubt,  the  Russian  electrical  industry 
with  the  uninterrupted  development  of  things  will  be  obliged  in 
ten  years'  time,  and  perhaps  before,  to  change  over  to  the  system 
of  large  interconnected  regional  stations  which  work  with  water 
power  or  cheap  brown  or  grey  coal,  and  are  recognised  as  the 
only  and  profitable  way  for  the  production  of  electric  current. 

That  one  large  electrical  station  is,  in  respect  to  original  cost  of 
equipment  and  current  working  expenses,  more  profitable  than  a 
series  of  small  stations  of  equal  power  is  obvious.  Here  the  writer 
quotes  numerous  examples  of  installations  in  other  countries,  par- 
ticularly in  the  United  States,  where,  all  the  same,  there  are  many 
small  irrationally  exploited  electric  stations.  Thus  in  1912  in  that 
country  there  were  5.221  central  stations,  of  which  only  161  had  a 
power  of  over  5,()00  KW.,  or  31  per  cent.  The  same  is  the  case  in 
Germany,  where,  out  of  4,040  stations  in  1913,  only  103,  or  2  per 
cent,,  had  a  )K)wer  of  over  5,000  KW.  In  Russia,  out  of  220  central 
stations  only  21.  or  55  per  cent.,  had  a  power  of  over  5,000  KW. 
This  is  shown  more  clearly  in  the  following  table  : — 
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The   Russia  item    is    particularised   as  follows  :-  The   Moscow 
electrical    station    with    35.0Ci(i    KW.  ;      the    Moscow    tramway»| 
23,100   KW.  ;    the  Petrograd   1HH6  Co.,  45,000  KW.  ;  the   I'etrogr 
Belgian  Co.,  18.460  KW.  ;  the  Petrograd  Electrical  Equipment  06.| 
18,000  KW.  :  the  Petrograd  tramways,  7,500  KW. ;  Baku. 29,00(1  KW. 
Warsaw,  11,59(1  K\v,  ;  Lods.  1 5,0(10  kw.  ;  Kieff  lighting.  7.550  KW. 
Odessa  lighting.  7..">oO  KW. ;  and  Riga,  7,060  KW. 
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CORRESPONDENCE. 

Liiters  received  hy  v.i  after  5  P.M.  ON  Tuesday  fnuniit  appear  until 
flic  followin()  week.    Correspondents  should  forward  their  communi- 
iitions  at  the  ear/iest  possible  moment,     yo  letter  can  he  published 
nless  we  hare  thetvriter's  name  and  address  in  our  iwssession. 


Old  Lamp  Tops. 

I  note  in  your  issue  of  September  21st  that  a  correspondent  is 
inquiring  as  to  the  best  method  of  recovering  platinum  from  old 
electric  lamp  tops.  I  do  not  know  if  he  intends  dealing'  with  lar^e 
quantities  or  only  a  few  thousands  at  a  time.  Assumintr  the  latter, 
the  best  method  to  adopt  is  as  follows  : — 

First  of  all,  break  out  the  cement  or  plaster  and  the  <rlass  from 
the  caps,  then  "  roujjh  sort"  the  material  obtained  in  order  to 
reduce  the  bulk  as  far  as  possible,  t'lush  what  is  left  with  a  pestle 
and  mortar  until  the  plaster,  *;c..  is  reduced  to  a  powder.  Put  the 
powder  on  a  sheet  of  white  [ilazed  paiier,  spread  on  a  bench,  sit 
dcmi  in  front  of  it,  draw  a  small  portion  of  the  jiowder  towards 
you.  and  commence  blowiujr  it  away  jjently.  The  ]>latinum  and 
other  wire  will  be  left  behind.  Having'  done  this,  sort  the  wire  as 
far  as  possible.  A  ma^jnet  should  be  used  for  sejiaratinsr  the  nickel 
wire,  but  all  wire  should  be  carefully  examined  for  any  pieces  of 
platinum  which  may  be  attached  to  it.  Put  the  remainder  of  the 
wire  in  a  prood  porcelain  dish,  pour  pure  nitric  acid  on  it,  and  boil 
until  all  the  foreign  matter  is  dissolved.  Wash  well  and  dry  off. 
The  process  is  a  very  tedious  one,  and  requires  ;;'ood  eyesight.  A 
pereon  can.  by  sticking  at  it.  recover  the  platinum  from  l.OdO  lamp 
ends  in  eight  or  ten  hours.  Needless  to  say.  the  boiling  should  be 
carried  out  in  the  open  air,  as  dense  red  fumes  are  given  off. 

If  your  correspondent  intends  dealing  with  large  quantities  at  a 
time,  it  will  be  necessary  to  put  down  special  machinery  for  it. 

Harry  W.  Brown. 

Ballycarry.  September  •26th.  l:il7. 


A  Static  Electricity  Phenomenon. 

The  experience  of  Jlessrs.  J.  O.  Grant  &  Taylor  is  similar  to 
that  which  I  have  met  with  in  connection  with  a  steam  car  fitted 
with  rul)ber-tired  wheels.  In  this  case  a  person  standing  on  the 
ground  and  touching  the  metal  work  of  the  car  would  receive  an 
unpleasant  shock. 

I  also  remember  another  case  where  a  steam  engine  was  driving 
some  printing  machinery  by.  means  of  a  12-in.  copper-sewn  leather 
belt.  When  running,  sparks  1  in.  to  IJ  in.  long  could  be  obtained 
from  it  by  bringing  the  fingers  near  the  belt. 

Harry  W.  Brown. 

Ballycarry,  September  20th.  1917. 

[The  electrification  of  belting  is  a  not  uncommon  phenomenon. 
due  apparently  to  mechanical  friction,  or.  perhaps,  more  accurately, 
to  contact  followed  b.v  separation.  In  paper  mills  very  long  sparks 
can  be  draw'n  from  the  rolls  of  ht)t  dry  paper  <as  it  lea\"es  the 
calenders.— Eds.  Ellc.  Rev.] 


The  E.T.U.  and  A.E.S.E. 


Being  a  central  station  engineer  of  many  years'  standing.  I 
should  like  to  make  the  following  remarks  in  connection  with  the 
letters  from  the  secretary  of  the  E.T.U.  (L.D.).  I  am  not  a 
member  of  the  E.T.U..  or  of  the  A.E.S.E.,  but  after  reading 
the  aforementioned  letters  I  should  certainly  never  join  the 
E.T.U.  if  those  are  correct  samples  of  their  progressive  industry. 
To  hit  a  Society  that  stands  aside  (from  purely  patriotic  motives. 
and  loses  a  number  of  its  unpatriotic  members  in  so  doing)  is  a 
very  low  and  unsportsmanlike  attitude  to  adopt,  especially  to  a 
Society  that  before  the  war  was  slowly  bringing  about  some  very 
essential  radical  improvements  in  the  welfare  of  station  engineers. 
To  my  mind  it  smacks  very  much  of  "  beer  and  skittles,"  and 
appears  to  me  Just  win/  central  station  engineers  who  have  the 
least  respect  for  themselves  have  so  far  refrained  from  joining 
C'nions  of  such  an  unsavoury  nature.  Let  the  status  ijo  to  fd,i;e.<:  if 
U  hax  to  he  </ot  thus. 

W.  G.  Ritchie. 

Brighton,  September  2Sth,  1917. 


Scale  on  Evaporative  Condenser  Tubes. 

I  would  advise  "  Central "  to  try  and  prevent  the  deposit  of  scale 
on  the  tubes  by  painting  the  tubes  with  aluminium  paint.  It 
would  be  interesting  to  try  the  effect  of  this  on  a  small  section  of 
the  condenser,  and  I  would  be  very  glad  if  "  Central "  would  let 
me  know  the  result. 

C.  Orme  Bastian. 

London.  W..  September  i'lfh.  11117. 


Fusing  of  an  Electric  Wire. 

I  was  interested  to  read  your  corres]X)ndent's  article,  but  I  think 
that  he  arrives  at  the  w^rong  conclusion.  "The  whole  question  '  is 
Hot  one  of  efficiency  .  .  .  the  efficiency  of  the  electrical  engineer 
and  his  workman."  The  bulk  of  his  illu.strations  bring  out  the  fact 
that  the  general  public  think  they  are  quite  competent  to  do  elec- 
trical work.  The  draper's  assistant  and  budding  electrical  engineer, 
and  every  other  incompetent,  thinks  he  is  qualified  to  interfere 
with  an  electrical  installation,  and  that  a  contractor  is  quite 
unnecessary. 


As  regards  the  A.c.  motors  in  controlled  establishments,  these 
were  probably  supplied  by  a  wholesale  house,  or  the  nurtor  manu- 
facturers, and  inslalleil  by  the  firm's  own  worknu'U.  I  know  of 
many  jobs  which  have  not  l)eeu  interfered  with,  which  have  been 
■■  iustalled  and  forgotten." 

f  quite  agree  with  Mr.  L.  E.  Wilson's  letter  re  periodical  testing, 
and  I  think  that  in  apportioning  the  blame  to  a  large  extent  to  the 
wholesale  house  ho  is  getting  near  the  root  of  the  evil. 

In  a  large  percentage  of  installations  the  folhjwing  circumstances 
hajipen  :  The  iustallation,  lus  handed  over  by  the  c^mb'actor.  is  a 
.sound  (me.  The  maintenance  is  then  given  to  a  wireman.  engineer, 
or  odd  man  who  looks  after  the  motors  and  attends  to  the  lights. 
Extra  work  is  required  frimi  time  to  time,  and  the  man,  in  a<idition 
to  his  daily  work,  carries  out  the  extensions,  which  are  very  often 
done  in  a  temporary  manner,  without  any  regard  to  overloading  ol 
circuits  and  other  (juestions,  so  that  in  course  of  time  the  job 
becomes  anything  but  a  good  one  :  then,  if  trouble  arises,  the  con- 
tractor is  blamed,  for  you  cannot  expect  the  man  to  condemn  his 
own  work. 

By  constituting  any  odd  man  about  the  place  as  his  electrician, 
the  consumer  is  entitled  to  trade  terms  (thanks  mainly  to  the 
Tungsten  Lamji  Association),  and  supply  houses,  lamp  factors, 
motor  manufacturers,  and  cable  makers  tiunbleover  one  another  to 
supply  his  wants  at  trade  terms,  and  assist  him  in  robbing  ' 
the  contractor  of  his  legitimate  work.  Why  should  the  T.L..\. 
give  terms  which  make  it  impossible  for  a  contractor  to  retain  his 
customers  ?  Why  should  a  motor  maker  whose  motor  a  contractor 
hassentdirecttoajob.be  justified  in  calling  immediately  on  the 
contractor's  customer  and  offering  trade  terms  .'  Why  should 
supply  houses  sell  a  few  dozen  accessories  or  the  lamps  at  trade 
terms  immediately  a  contractor  has  finished  the  installation,  and 
endeavour  to  cut  out  the  contractor  by  even  going  to  the  length 
of  finding  third-rate  firms  who  will  fix  the  material  they  supply  .' 

Why  for  a  paper  cable  should  cable  makers  quote  exactly  the 

same  price  to  a  penny  to  a  consumer  as  they  do  to  a  contractor, 

.seeing  that  the  consumer  is  only  a  chance  customer  and  the  con- 

i'  tractor  a  regular  one,   and  this,  moreover,  when  the  contractor  is 

working  for  the  consumer  .' 

How  long  is  this  policy  of  grab  to  continue?  Is  there  no 
honour  in  the  electrical  trade .'  Is  the  policy  of  the  CJerman 
firms  to  be  perpetuated  by  the  supply  houses,  many  of  whose 
nationality  would  not  bear  the  strictest  examination  .'  The  busi- 
ness policy  of  the  present  associations  and  others  in  course  of  being 
formed  bids  fair  to  out-German  the  German.  It  is  time  the  con- 
tractor made  up  his  mind  that,  without  combining,  he  will  be 
squeezed  out.  Let  every  contractor  help  those  who  are  determined 
not  to  submit  to  these  injustices  by  joining  the  Contractors' 
Association,  which  has  already  done  good  work,  and  can  do  much 
more  if  backed  by  the  whole  of  the  contractors  in  the  kingdom. 

Contractor. 

Instructions  to  Meter  Readers. 

May  I  suggest  that  Mr.  Stubbings.  in  his  otherwise  thoughttui 
article  concerning  the  "  Do's  and  Dont's  "  of  meter  readers,  indi- 
cates insufficient  appreciation  of  the  commercial  value  which  may 
attach  to  a  consumer's  conversation.  It  is.  of  course,  extremel.v 
difficult  to  find  the  valuable  combination  of  salesmanship  and 
ordinary  abilit,y  to  read  meters  accurately,  in  the  type  of  individual 
available  to  fill  posts  as  meter  readers  :  but  I  do  firmly  believe 
that,  however  polite  may  be  a  request  that  the  consumer  address 
his  or  her  requirements  of  new  work  to  the  office,  such  request  in 
very  many  cases  would  be  directly  responsible  for  opportunities  of 
extended  service  being  unhappily  lost. 

However  lowly  as  an  employe  the  meter  reader  may  be  regarded. 
I  think  that  he  or  she  should  be  definitely  instructed  in  such  a 
way  as  to  enable  appreciation  of  the  valuable  chances  of  further 
increasing  the  revenue  of  the  supply  undertaking  concerned. 

It  would  appear  that,  to  carefully  note  in  WTiting.  and  report  to 
the  office  for  attention  of  the  sales  department,  the  requirements 
of  consumers,  could  be  one  of  the  suggested  instructions  with 
which  your  contributor  concludes  his  article,  without  the  dis- 
advantage which,  by  some,  might  be  thought  to  result  from 
overlapping. 

P.  0.  Wittey, 

Stuff  Sergeant  U.K. 
B.E.F.,  France.  September  i'ith,  1917. 


War  Bonus  for  W.O.  Station  Engineers. 

Reading  the  small  column  in  last  week's  Review  relating  to  a 
war  bonus  "  under  consideration  for  W.O.  engineering  staffs,"  I 
feel  it  my  duty  to  state  a  similar  case,  but,  being  under  the 
"  Southern  Command,"  I  am  one  of  those  unlucky  ones  still 
working  for  a  low  pre-war  wage,  and  not  receiving  any  war  bonus 
whatever,  although  I  have  be^n  waiting  for  one  since  1915,  when  a 
war  bonus  was  granted.  I  have  made  several  applications  since 
that  date  for  it  ;  the  answers  have  been  :  "  It  is  coming  through." 
The  last  answer,  received  a  few  weeks  back,  was,  "  Under  con- 
sideration." Two  years  have  passed,  and  they  have  only  got  to 
•■  under  consideration  "  ;  will  it  take  another  two  years  before  they 
make  up  their  minds  .' 

We  work  the  whole  week  through.  Sunday  included,  and  get  no 
extra  for  it,  but  what  we  cannot  understand  is.  that  some  of  the 
staff  have  received  the  war  bonus  since  191  ."i.  and  others  not. 

Is  it  not  nearly  time  we  had  "  fair  play  "  .'  My  fellow  workman 
has  received  the  war  bonus  since  191.5.  I  have  not:  for  what 
reason  none  of  us  can  tell.     Cannot  someone  wake  things  up  .' 

Married  Man. 
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UNION     OF     SOUTH     AFRICA     MUNICIPAL 
ELECTRICAL     UNDERTAKINGS. 


By  E.  rOOLE.  A.M.I.E.E.,  Assistant  Buiuugh  Electrical 
Engineer.  Durban. 


{Ahxiract  of  paper  read  before  the  Engineering  Section  of  tlie 

Natm.  Society  for  the  Advancement  oe  Science  and  Art, 
at  Durban.,  on  August  mh,  1917.) 
.V  FEW  years  ago  the  niunicipally-owned  electrical  undertakings 
of  what  \H  now  the  Union  of  South  Africa  could  easily  bo 
counted  on  one's  hand.s,  and  from  a  list  I  compiled  in  19(14 
there  were  then  only  .seven,  viz.  :  Bloemfontein,  Cape  Town. 
Durban,  East  London,  Johannesburg,  Ladysmith,  and  Pieter- 
niaritzburg,  while  there  were  six  towns  which  were  controlled 
by  private  companies,  viz.  :  Claremont,  Kimberley,  King  Wil- 
liam'.s  Town.  Newcastle,    Pretoria,  and  Potchefstroom. 

Durban,  Ea.st  Tiondou.  and  Pietermaritzburg  were  supply- 
ing electric  tramways  as  well  as  lighting,  while  Cape  Town 
tramways  were  supplied  l>y  a  private  company,  as  were  also 
Port  Elizabeth  and  Camps  Bay. 

To-day  there  are  no  fewer  than  35  municipalities  within 
the  Union  operating  electrical  undertakings,  representing  a 
total  capital  expenditure  of  about  £5,500,000.  mcluding  ex- 
jienditure  on  ti'amways,  with  which  Durban,  East  Ijondon, 
Johannesburg,  Bloemfontein,  Pretoria,  and  Pietermaritzburg 
are  provided,  as  well  as  electric  light. 

There  are  seven  other  municipalities  which  purchase  cur- 
rent in  bulk  from  company  imdertakings,  and  generally  carry 
out  their  own  distribution  work,  a  capital  expenditure  of 
about  il 70,000  having  been  incurred,  including  the  expendi- 
ture in  connection  with  the  Boksburg  and  Germiston  tram- 
way.s.  Four  other  rnmiicipalities  have  granted  concessions  to 
companies  which  ccjntrol  tlie  whole  of  the  electric  light  undei- 
takings,  the  capital  expenditure  on  which  amounts  to  about 
i''2.'5,000.  Other  concessions  are  at  Cape  Town.  Camps  Bav, 
Port  Elizabeth,  and  Kimberley,  where  there  are  privately 
owned  electric  tramways. 

The  grand  total  of  units  sold  last  year  in  all  the  various 
undertakings  amounts  to  approximately  84,500,000. 

.Johannesburg,  with  over  25  million  units,  and  Durban, 
with  over  20  million  units,  .sell  between  them  slightly  moi-e 
than  all  the  other  towns  put  together.  .Johannesburg's  in- 
crease over  Durban  being  practically  all  taken  up  in  extra 
tramway  units. 

Unlike  England,  electric  lighting  has  practically  the  mono- 
poly, there  being  no  gas  works  other  than  in  Johannesburg, 
Port  Elizabeth,  Cape  Town,  and  Graham.stown ;  the  former  is 
the  only  town  having  both  gas  and  electric  municipal  works, 
and  the  latter  the  only  town  with  a  gas  company  holding  the 
monopoly. 

Johannesburg  has  the  largest  output,  having  sold  last  year 
no  less  than  25,0-57,534  units,  while  Ceres  has  the  .smallest 
output,  with  an  estimated  sale  of  0,000  units.  To  my  mind 
it  is  the  smaller  town.s  we  should  encourage :  in  fact,  theie 
are  only  small  towns  left  now,  and  their  problems  need  just 
as  much  consideration  in   proportion  as  do  the  larger  towns. 

There  are  no  Board  of  Trade  Rules  in  South  Africa,  as  in 
England,  though  the.se  regulations  ai-e  in  the  main  observed, 
but  the  various  Provinces  of  the  Union  have  certain  Acts 
which  the  electrical  undertakings  are  siibject  to. 

It  is  unfortunate  that  our  electrical  undertakings  have  no 
uniformity  of  plant,  for  we  find  all  sorts  of  boiler  pre.ssures, 
engine  and  generator  .speeds,  voltages  and  frequeii-^ies,  &r. 
.Mso.  in  statistical  returns  we  have  no  standard  for  such 
compilation.  Some  towns  go  very  fully  into  these  returns 
in  their  Mayor's  Minutes,  whilst  others  are  very  brief.  In 
accounts  w-e  find  all  sorts  of  styles,  .so  much  so  that  it  is 
almost  an  impo.s.sibility  to  make  comparisons  between  one 
town  and  another.  Tt  i.s  to  he  hoped  that  some  day  this  will 
be  rectified. 

Tf  uniformity  had  been  aimed  at  more  in  regard  to  plant, 
the  advantages  would  be  manifold,  for  situated  as  we  are 
here,  some  thousands  of  miles  from  the  manufacturers,  if 
a  breakdown  happens,  we  may  find  our.solves  without  the 
neces-sari'  spares,  or  if  we  are  short  of  the  ordinarv  run  of 
material  we  have  to  wait  a  long  time  for  it.  and  it  is  little 
use  expecting  our  local  suppliers  to  keep  spares,  or  even  hold 
stocks,  of  all  the  varieties  of  plant  in  use,  .seeing  there  are 
so  manv  different  voltages,  sizes.  *c..  required.  On  the  other 
hand,  there  can  be  very  little  interchange  of  plant  between 
one  municipalitv  and  another,  even  if  one  municipality  were 
fortunate  enoiigh   to  have  plenty  of  spares. 

The  chief  soiirce  of  power  is  steam,  which  is  likely  to  be 
retained  for  .some  time  to  come.  Of  gas  plants,  the  failure 
of  the  .Tohannesburc  rUnt  has  no  doubt  caused  a  set-back  in 
the  adoption  of  such  large  plants  elsewhere  in  South  Africa^ 
but  we  find  some  successful  small  plants  operating.  Diesel 
engines,  usini!  crude  oil.  are  running  with  great  success. 

Tn  water-power  plants.  Worcester  and  Aliwal  North  are 
partlv  dependent,  and  Cape  Town  has  still  a  small  supple- 
mentarv  water  plant,  but  Ceres.  Parijs.  and  Paarl  are  the 
nnlv  towns  entirely  dependent  on  water.  Unfortnnatelv. 
water  pr.wer  in  South  Africa  is  generally  out  of  court  on 
account  of.its  varying  supply,  for  whnt  are  at  one  time  raging 
trtrrents  are  ttierely  small  trickles  at  other  times. 


f  boiler   house,  J 
tall  chimneys,  1 


Coal  is  worked  in  all  the  Provinces  of  the  Union,  the 
largest  producing  area  being  the  Middleburg  district  of  the 
Transvaal,  where  it  is  of  an  average  value  of  12.673  b.th.I'. 
The  other  Transvaal  producing  areas  are  Boksburg,  Springs, 
and  Heidelberg.  In  the  Orange  Free  State  we  have  the 
Vereeniging  di.strict.  where  the  coal  is  of  an  average  value  i>l 

10,626   B.TH.U. 

In  Cape  Colony  the  seams  worked  are  in  the  Moltenu, 
Cyphergat,  and  Serkstroom  districts,  but  the  coal  is  of  iKim 
(]nality.  In  Natal  there  are  several  districts  where  coal  is 
worked,  both  north  and  south  of  the  Biggarsberg,  the  aver- 
age value  south  of  the  Berg  being  13,079  B.TH.n. 

The  finest  South  African  coal,  however,  comes  from  tlir 
Hatting  Spruit  district,   being  as  high  as  14,306   B.TH.U. 

Outside  the  Union,  in  Rhodesia,  we  have  the  Wankie  C^nl 
lierv,  where  the  coal  has  a  value  of  13,039  b.th.u. 

Steam  pressures  are  fouHd  to  vary  between  120  and  200  lb. 
per  sq.  in.,  while  the  price  of  coal  varies  from  8s.  to  as  imich 
as  2:fe.  6d.  per  .short  ton,  and  the  pounds  of  coal  used  |>er 
unit  varies  from  as  low  as  3.19  to  as  high  as  16  lb.  In  the 
larger  stations  the  water  tulie  boiler  of  the  Babcock  &  Wilcox 

tvpe    is   chiefly   to  be   found.     Tlie  old    style  of  boiler    ' " 

with  its  long  range  of  boilers  and  one  or  more 
is  now  becoming  a  thing  of  the  past. 

Turning  to  the  smaller  stations,  boilers  of  the  loco,  typ.' 
are  principallv  to  be  seen,  and  may  be  looked  upon  as  beiii^ 
best  suited  for  .small  outputs.  They  are  cheap  in  first  cost, 
easy  to  install,  very  efficient,  and  can  well  be  left  in  the 
hands  of  an  Indian  or' native  to  operate. 

The  storage  of  coal  and  handling  of  coal  and  ashes  has  re- 
ceived due  attention  at  the  larger  stations-;  the  bin  at  Cape. 
Town  has  a  capacity  for  3,020  tons.  The  class  of  coal  used 
in  some  towns  where  there  are  mechanical  stokers  is  that 
Icnown  as  dro.ss,  which  at  one  time  was  looked  on  as  waste, 
the  price  per  ton  at  the  pit  mouth  being  from  about  Is.  to 
3s.  per  ton,  a,s  compared  with  the  previously  used  round  ef>iil 
for  hand  firing  at  about  7s.  6d.  -  ^        f 

Of  engines  and  generators  we  find  quite  a  large  variety,  nt 

many  sizes;  where  a  few  years  ago  a  number  of  sinall  units 

■  were  to  be  seen,  these  have  been  superseded  by  a  few  large 

units.  .      .     u-     . 

Speeds  up  to  3,000  r.p.m.  are  now  common  in  turbines 
driving  alternators;  the  first  geared  turbine  m  South  Africa 
is  at  the  Durban  power  station,  where  the  speed  is  geared 
down  from  3,000  to  428  r.p.m.  The  saving  m  large  turbines 
is  verv  marked,  and  we  are  able  to  obtain  a  result  as  low  as 
14  3  lb  of  .steam  per  unit  as  against  20  lb.  m  a  reciprocating 
set  In  the  smaller  steam  stations  the  reciprocating  engine 
of  the  high-speed  vertical  type  still  holds  sway.  ,     ,   , ' 

In  the  smaller  stations  atmospheric  exhaust  is  often  adoptea  ; 
owing  to  the  lack  of  a  water  supply,  as  well  as  the  necessity 
of  keeping  down  the  capital  expenditure,  though  a  saving  of! 
from  20  to  25  per  cent,  can  be  effected  thereby  with  recipro-, 
eating  engines.  The  question  of  water  supply  for  condensing 
purposes  is  one  of  great  importance..  Few  towns  have  a. 
natural  supply,  the  general  practice  being  to  use  water  Inimi 
the  town  mains,  in  conjunction  with  cooling  arrangements, 
though  Johannesburg  is  fortunate  in  having  five  bore  holes 
from  which  a  good  supjily  of  water  is  obtained. 

Of  the  coastal  towns,  only  Cape  Town  and  East  Uondon 
have  taken  advantage  of  the  sea  water  by  buildmg  their 
power  stations  near  the  wharves.  .      .,  -  *  ,-    ;. 

The  Diesel  oil  engine,  the  type  in  use  in  this  counti  \  is 
looked  upon  as  the  best  of  its  cla.s.s.  Theyare  generally  of  the 
four!stroke  tvpe,,  in  sizes  up  to  700  or  1  000  h.p.,  and  vary  in 
speed  from  150  to  400  r.p.m.;  above  this  power  they  aie  of 
the  two-stroke  single-acting  type.       .,,,,.      ,    ^„  ,    ,  ,,„. 

In  generation  we  find  example.s  of  both  direct  and  a  te^ 
nating  current,  the  latter  being  three  two,  and  «nRlc-phase 
at  various  voltages  and  frequences.  .  Tn  t^'' /"«" A"^^  ,  ^ 
find-with  only  one  exception-a.  mixture  of  d.c.  as  ^^  C'  «f 
various  phases  of  A.c.  generation,  but  the  smaller  towns  gener- 
ally rely  on  the  one  source.  ,     i  •      „-u„™. 

The  eLeption  in  the  larger  townsisat  Bloemfontein  where 
three-phase  only  is  generated  and  distributed  from  sub-sta- 
tir^f'  white  rotary  converters  in  the  power  station  convert 
the  three-phase  a.c.  into  D.c.  for  the  tramway  supph- 

At  Durban  generation  is  n.c  for .  tramways  -ind  motor 
supply  to  private  consumers,  also  single-phase  as  well  a* 
three-phase  for  lighting  and  power,  the  three-phase  being 
us^d  foTGovernment  bulk  supply,  large  power  ''onsumers, 
hTsupplv  to  the  suburi.s  of  Red  Tlill  and  Greenwood  Park 
.nd  alTfor  supplying  rotary  converters  "^^-l  *"  supp^ement^ 
the  n  c  supply.  It  is  also  transformed  down  to  two-puaBe,i 
2V  voltT,  through  .sets  of  special  i^^^^-^"^'^'"Xl^'''^'yZ 
nected)  from  which  single-phase  feeders  are  taken  off  ....l 
bftlanced   between   the  two  phases. 

At  Port  Elizabeth  generation  is  DC.  and  t''"-'-!^';";^-  '^ 
latter  op..rating  motor  converters  to  suppleinent  the  1  c. 
supply  and  also  supplying  the  outlying  districts  with  ^<. 
single-idia,^  r..T.  distribution,  as  well  as  three-phase  for  large 

^rVXriXburg  generation  is  three  pha^  as  well  a ^ 
n  c  and  single-phase,  the  three-phase  supply  being  supp  e 
mented  hy  a  motor-generator  and  rotary  converter  from  the 
»  r  sinsle-nhase  and  D.C.  supply  respectively. 
'  AtTohanne^btrg  generation  is  chiefly  by  tw<>ph^  .t^r bn^ 
alternators,    with    motor-converters   for   the   D.C    supply    for 
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lighting  ami  tramwaya  in  the  iiiiifi-  area,  but  there  are  also 
a  few  lecipidcating  geiievatur  sets  tor  hnth  the  A.o.  auil  n.i'. 
supply.  The  two-pha.se  also  .supplies  the  outer  area  with 
single  phase  distribution  lor  lighting,  anil  i>.i'.  supply  through 
rotary   conveiters  in  sub-stations  lor  tramways. 

At  Cape  Town  generation  is  u.c.  anil  x.v.  two-jihase 
'J.'JXI  volts,  with  motor-converters  Iroui  the  lattiT  source  ol 
supply  converting  to  4-10  volts  u.c.  hir  tlu'  old  Caix-  Town 
area.  The  two-phase  .supply  is  also  transforiued  up  to  11,0(K) 
volts:  three-phase,  tor  the  suburban  distribution,  and  also 
for  tlie  supply  to  the  railway  works  at  Salt  i{i\'er. 

In  the  smaller  towns  D.o.  generation  is  piactically  universal. 
The  exceptions  are  at  Paarl,  King  William's  Town,  and 
Hal-rismith,  the  I'ormer  town  having  nuuh'  a  wisi'  and  unique 
selection  in  .\.c.  three-phase  at  3,1)00  volts,  wliile  the  two 
latt<'r  towns  have  adopted  a.c.   .single-phase. 

The  largest  generators  are  in  .lohannesburg  and  Cape  Town. 
being  3,0(10  KW.  each.  Durban  is  the  only  place  where  boosters 
are  u.sed  to  compensate  for  the  voltage  drop  at  distant  points 
on  the  tramway  track,  while  Cape  Town  u.ses  them  lor  keep- 
ing up  the  pressure  on  the  l.t.  lighting  network. 

Durban  and  Cape  Town  are  the  only  large  stations  where 
a  battery  is  installed,  though  iu  a  Tew  of  the  smaller  stations 
batteries  are  provided  with  the  object  of  being  able  to  shut 
down  the  running  plant  during  the  hours  of  light  load. 

The  universal  practice  is  to  earth  at  the  power  station  the 
negative  of  a  D.c.  supply  to  tramways,  and  also  to  earth  the 
neutral  point  in  a  thiee-wire  supply.  In  .i.e.  single-phase 
working  the  side  to  which  the  outers  of  the  outgoing  con- 
centric feeders  are  connected  is  always  earthed,  while  in  three- 
jihase  working  with  star-wound  generators,  the  neutral  point 
IS  .sometimes  earthed  through  a  small  resistance,  which  in  the 
case  of  Durban  is  8  ohms. 

The  latest  type  of  switchgear  as  in  use  at  the  larger  sta- 
tions is  the  remote-control  oil  switch  in  cubicle  form.  At 
Pietermaritzburg  there  is  a  separate  switchroom  just  off  the 
engine-room,  and  at  Johannesburg  the  switchgear  is  arranged 
on  three  floors.  At  Durban  the  switchgear  is  divided,  that 
controlling  the  generators  being  mounted  on  a  platform  a 
few  feet  above  the  engine-room  floor,  while  the  outgoing 
feeder  switchgear  is  in  an  adjacent  room,  where  also  are 
installed  the  boosters,  converters,  three  to  two-phase  trans- 
formers, &c. 

In  Durban  there  is  installed  a  special  time-signal  device 
which,  by  throwing  a  choking  coil  in  the  circuit  at  a  time 
arranged  (8  p.m.)  low-ers  the  voltage  sutiiciently  for  the  con- 
sumers to  ob.serve,  and  thus  their  clocks  can  be  adjusted, 
the  time  signal  being  given  by  the  Post  and  Telegraph  Depart- 
ment, j^ 

In  the  smaller  stations  supplying  lighting  only,  one  can 
hardly  avoid  the  objectionable  peak;  in  the  larger  stations, 
however,  the  introduction  of  motor  load,  cooking,  tramways, 
electric  vehicle  charging.  &c.,  has  helped  very  much  to  flatten 
out  the  peak,  and  thus  improve  the  load  factor,  which  is 
highest  in  Durban  at  44.8  i:>er  cent. 

In  connection  with  "  daylight  saving,"  if  this  is  adopted 
Durban  will  he  affected  more  than  any  other  town  in  South 
Africa,  owing  to  its  geographical  po.sition,  and  the  fact  that 
approxitnately  solar  time  is  kept.  The  summer  load  factor 
under  ordinary  conditions  works  out  at  3'2.39  per  cent.,  but 
with  the  introduction  of  daylight  .saving  it  is  raised  slightly 
to  32.48  per  cent. ;  1,260  less  units  are  sold  during  the  24 
hours,  representing  a  saving  of  two  tons  of  coal  for  the  day, 
with  a  loss  of  revenue  of  £18  a  day. 

Distribution. 

Generally  speaking,  the  use  of  bare  overhead  mains"  is  the 
tonimon  pi'actice  in  South  Africa.  Some  towns  adopt  it 
entirely;  others  have  underground  mains  as  well,  but  Harri- 
smith  and  Aliwal  North  are  the  only  towns  where  no  over- 
head mains  of  any  sort  are  used.  There  is  no  doubt  that 
the  use  of  overhead  mains  has  in  a  very  great  measure  helped 
the  progress  of  electricity  supply  in  South  Africa  on  account 
of  the  great  saving  in  first  cost,  as  well  as  the  accessibility  to 
carry  out  repairs.  The  prejudice  on  the  score  of  unsightliness 
and  danger  of  falling  wires  is  now  practically  non-existent. 

The  general  practice  in  the  case  of  feeders  both  for  high 
and  low-tension  mains  is  to  lay  them  underground,  but  in  a 
few  cases  extra-high-tension  as  well  as  high-tension  feeders 
are  run  overhead.  With  distributors,  the  practice  in  the 
larger  towns  is  to  lay  them  underground  in  the  business  areas, 
and  overhead  in  the  residential  districts,  and  in  the  smaller 
towns  they  are  mostly  overhead  bare  copper  (though  at 
Worcester,  aluminium  wires  are  partly  used),  three-wire  dis- 
tribution being  generally  adopted,  but  Cape  Town  in  some 
parts  has  five-wire  distribution,  and  Paarl  and  Bloemfontein 
have  four-wire.  ''' 

In  low-tension  work  the  Siemens  and  the  sectional  type  of 
steel  pole  are  common  practice,  varying  in  height  from  20  to 
3.5  ft.  in  most  cases,  but  on  the  coast  there  is  an  opening 
for  a  pole  less  affected  by  rust,  and  in  the  reinforced  concrete 
pole  we  have  an  excellent  sub.stitute,  which,  while  rather 
heavy  to  handle,  has  its  advantages  in  life  as  well  as  in 
appearance. 

The  cross-arms  in  use  are  wood,  channel  iron;  and  tubular 
steel.  Johannesburg  has  probably  the  largest  low-tension 
network  of  overhead  mains,  amounting  to  no  less  than  191J 
route  miles.  With  overhead  mains  many  arrangements  are 
put  forward   to  dissipate  the  effects  of  lightning,   which  is 


very  sevete,  especially  iu  the.  tpwnu  ut'  high  altitude,  and  .t^be 
use  iif  earth.'d  guard  wires  on  the  top  of  the  poles  has  lor  u 
louy  time  bt'<'n  liKikfd  ujxju  as  a  safe  precaution,  in  addition 
to  the  una  oi  arresters  on  the  lines  at  fi<-qui'nt  points,  though, 
of  coursi',  no  device  will  avert  a  direct  stroke.  There  are, 
liow<',ver,  one  or  two  towns  W'hich  liavc  not  taken  these  pre- 
cautions, and  opinion  is  still  very  divideil  on  the  subject. 
Ajjart  from  the  fact  of  the  «'arthed  guard  wir<'  being  a  pre- 
caution against  lightning,  it  is  also  advisable  from  a  safety 
jioint  of  view,  in  preventing  a  pole  from  becoming  dangerously 
charged  owing  to  any  of  the  mains  coming  in  contact  with 
.same.  The  Government  regulations  provide  that  cradles  or 
guard  wires  shall  be  erected  uniler  the  mains  at  raihyay 
crossings  and  certain  other  places,  but  with  good  construction 
there  is  little  to  fear  from  tiilling  wires,  and  frequently  the 
precautions  taken  in  this  regard,  as  well  as  in  the  case  of 
lightning,  are  more  a  source  of  troiible  in  themselves  than 
a  preventative. 

With  high-tension  work,  the  bulk  of  the  mains  are  laid 
underground,  though  in  .lohannesburg,  Bloemfontein,  Dur-_ 
ban,  and  Cape  Town  a  few  of  the  routes  are  by  overhead" 
wires,  Durban  having  extra-high-tension  also  for  supplying 
the  adjoining  suburbs,  and  in  the  case  of  Bloemfontein  the 
overhead  H.T.  mains  are  insulated  wires.  Durban  is  very 
loitunately  placed  in  having  practically  the  freedom  of  the 
whole  of  the  roads  for  pole  line  construction,  as  the  telephones 
are  municipally  owned  as  wfll  as  the  tramways,  the  former 
being  the  one  instance  in  South  Africa,  and  with  this  one 
control  many  of  the  taller  jwles  carry  electric  lighting  wires 
on  the  top,  telephone  wires  below,  and  under  these  the  tram- 
way span  wires.  In  regard  to  the  cost  of  overhead  mains 
against  underground  mains,  there  is  very  little  difference  in 
the  first  cost  of  a  circuit  for  high-tension  work,  using  the 
best  class  of  material  throughout,  but  a  great  saving  is 
effected  when  an  additional  circuit  is  required,  as  the  cost  of 
poles  does  not  then  come  in  for  consideration.  In  low-ten- 
sion work,  however,  there  is  a  decided  saving  in  favour  of 
overhead  mains,  to  say  nothing  of  the  saving  in  street-light- 
ing and  house-service  costs. 

Where  underground  mains  are  in  use,  the  general  practice 
is  to  u.se  lead-covered,  armoured  and  served  mains  laid  direct 
in  the  ground  at  a  depth  of  from  2  to  3  ft.,  but  there  are  a 
few  cases  where  they  are  drawn  in  through  pipes  or  ducts, 
or  laid  in  a  trough  filled  in  solid  with  bitumen.  In  Durban 
a  charge  of  Is.  9d.  i^er  yard  of  running  trench  is  made  by 
the  roads  department  for  reinstating  after  any  excavations. 
Various  dielectrics  ars  in  use,  such  as  rubber,  fibre,  bitunien. 
and  paper,  and  cables  laid  over  20  years  ago  with  vulcanised 
rubber  insulation  seem  as  good  to-day,  as  far  as  the  rubber 
and  wires  are  concerned,  as  when  laid ;  but  rubber  cables 
are  out  of  court  on  account  of  the  price,  and  a  very  excellent 
type  is  the  paiier-insulated  cable,  which  is  ueiversal  the 
world  over.  Where  at  one  time  joints  were  made  by  screwed 
fittings  in  a  cast-iron  box  filled  up  solid  with  special  com- 
pound, the  common  practice  now  is  to  sweat  it  all  up  solid 
and  insulate  with  tafies,  after  wliich  a  lead  sleeve  is  wiped 
on,  and  in  the  hands  of  a  careful  plumber-jointer  there  is  no 
more  fear  of  a  joint  giving  out  than  the  cable  itself.  Too 
much  attention  cannot  be  given  to  the  matter  of  joining  all 
the  armourings  of  the  cable  through  and  bonding  them  when- 
ever opportunity  offers  to  any  rails  or  pipes.  _  Faults  on 
underground  mains  will,  however,  occur  even  with  the  W'st 
construction.  By  adopting  a  sy.stem  of  ring  main  and  the 
free  use  of  interconnecting  switch  pillars,  great  relief  can 
be  afforded,  as  the  fault  can  then  be  localised  between  any 
two  pillars,  and  at  the  same  time  supply  can  be  maintained 
by  the  duplicate  route  that  exists. 

In  extra-high-tension  mains  Cape  Town  has  about  20  miles 
laid,  with  some  routes  at  11,000  volts,  and  .lohannesburg  has 
the  longest  routes  of  both  high  and  low-tension,  with  61J 
miles  of  the  former  and  143i  miles  of  the  latter. 

(To  be  coniinved.) 


Electrolytic  iron  for  Commercial  Use.— The  Societe  Le 

Fer,  in  France,  has  succeeded  in  producing-  electrolytic  iron  on  so 
large  a  scale,  in  retorts  absorbing  as  high  as  20,000  amperes,  that 
the  Bouchayer  and  Viallet  Works,  at  Grenoble,  which  hold  a  con- 
cession of  the  Society's  patents,  have  already  commenced  the  manu- 
facture of  pipes  of  large  size  from  electrolytic  iron.  These  are 
4  m.  long,  100  to  200  mm.  in  diameter,  and  lo  mm.  in  thickness 
(13  ft.  long,  3'9  to  7'S  in.  in  diameter,  '06  in.  thick).  These  tubes 
are  employed  for  various  industrial  purposes,  such  as  conduits  for 
water,  steam,  or  compressed  air.  They  have  given  entire  satis- 
faction in  practical  use.  Such  a  tube  of  electrolytic  iron  is  said  to 
possess  the  same  strength  as  a  tube  of  cast-iron  20  times  as  thick. 
The  iron  obtained  by  this  process  is  said  to  be  entirely  different 
from  ordinary  iron,  both  iu  aspect  and  in  properties.  From  the 
magnetic  point  of  view  it  is  possessed  of  a  very  hig-h  permeability 
and  a  low  degree  of  hysteresis,  making  it  particularly  valuable  for 
the  manufacture  of  motors  and  transformers  ;  from  the  mechanical 
point  of  view  it  possesses  great  strength  and  a  considerable  degree 
of  extension.  The  tubes  are  expected  to  replace  successfully  the 
German  tubes  of  which  Manneamann  held  a  monopoly  before  the 
war. — Scientijic  American, 
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THE   ELECTRICAL    INDUSTRY  AND  THE  WAR. 


t).N  Tuesda.v  last  week  Mr.  J.  S.  Highi-'ield,  M.Inst.C.E., 
delivered  an  address,  as  President  of  the  Association  ok 
SuPEnvisiNG  Ei.wTMCi.'VNS,  dealing  broadly  with  the  condi- 
tions prevailing  in  the  electrical  and  other  trades  in  this 
I'ountry.  He  point<^d  out  that  the  war  was  bnt  a  continua- 
tion of  the  trade,  war  which  was  previously  in  active  pro- 
gress, and  that,  in  addition,  there  had  been  excessive  internal 
competition,  particularly  in  some  branches  of  the  electrical 
industry ;  prices  had  been  cut  to  a  degree  which  compelled 
the  reduction  of  quality  of  material.?  and  labour,  as  well  as 
low  wages  and  inadequate  profit.  No  trade  could  exist  in  a 
healthy  state  under  thest^  conditions;  the  best  men  would 
leave  it,  credit  would  be  reduced,  and  capital  would  be  with 
held  from  it.  Everybody  had  worshipped  the  fetish  of  cheap 
ness  without  regard  either  to  quality  or  to  the  general  good 
of  the  connnunity,  or  to  the  security  of  the  nation,  and,  by 
this  carelessness,  the  foreign  suppliers  were  provided  with  an 
easy  niean.s  of  capturing  many  of  our  trades.  The  British 
cu.stomer  who  bought  German  wire  Jlnd  German  switches 
before  the  war  helped  to  build  the  German  navy  or  weaken 
the  British,  because,  even  when  the  goods  were  supplied  liy 
the  CJerman  at  cost  price  or  under,  a.  certain  amount  of  money 
passed  to  Germany,  and  at  the  same  time  some  British 
were  rendered  less  i-apable  of  contributing  to  the  cost  of  our 
Navy.  The  foreigner  supplied  goods  at  these  low  prices  only 
.so  long  as  the  competition  of  the  home  manufacturer  con- 
tinued, the  object  being  to  carry  on  until  the  British  manu- 
facturer went  out  of  business  altogether.  During  this  period 
some  advantage  accrued  to  the  British  purchaser,  but  as  soon 
as  the  home  manul'act\irer  was  driven  out  of  business,  the 
foreigner  naturally  iiicrea.sed  the  prices  as  much  as  possible, 
and  then  the  Briti.--h  purchaser  enjoyed  his  advantage  no  longer. 

Unless  British  manufacturers  held  a  very  sub.stantial  part 
of  the  home  market  they  could  not  take  an  active  part  in 
foreign  trade.  Therefore,  one  of  the  most  important  thin'Js 
to  be  done  w's  to  see  that,  in  the  future,  the  laws  of  this 
country  should  be  such  as  to  help  them  to  mainifacture 
for  and  to  trade  in  a  secure  home  nuirket.  The  average  pur 
chaser  would  have  learnt,  before  the  war  was  over,  that  he 
.should  buy  as  far  as  possible  articles  of  Briti.sh  make,  and 
employ  nu'n  of  British  birth,  luit  this  might  not  he  sufifieient, 
and  then  it  would  be  (nv  all  of  them  to  see  that  proper  .steps 
were  taken  to  make  .sure  that  the  desired  end  was  accom- 
plished,  if  necessary,  by  legislation. 

They  would  agree  with  him  that  the  capital  invested  in  the 
I'lectrical  bu.sine.s8  had  not  earned  sufficient  pi'ofit,  owing  to 
the  piices  having  been  too  low.  To  reduce  prices  before 
profits  were  obtained  was  a  gamble.  Their  own  particular 
branch  of  the  industiy  had  suffered  from  low  prices,  although 
he  considered  that  the  average  .standard  of  work  was  good; 
they  must  in  future  endeavour  to  make  it  a  well-paid  bu.si- 
ness,  can-ying  out  good  work  in  sufficient  volume  to  enable 
it  to  be  done  at  low  prices.  Competition  must  be  fair,  and 
all  the  men  in  any  trade  should  reali.se  that  they  were  work- 
ing for  a  common  end,  and  pull  together. 

There  was  no  way  so  effective  in  improving  design  as  the 
clear  reali.sation  of  tile  defects  of  existing  apparatus,  and  tliis 
coo'd  only  be  done  by  the  men  in  actual  daily  touch  with 
the  difiiicnlties;  they  could  do  a  great  service  to  the  W'iring 
busines.s  by  collecting  information  about  defects  in  the  exist- 
ing gear  that  they  u.sed.  and  by  making  sugge.stions  as  to  the 
remedies  they  found  lu'cessarv,  and  as  to  ix^rmanent  im- 
provements.    A  conmiittee  might  be  formed  for  this  purpose. 

Bett<^r  wages  were  desirable,  using  the  expression  in  the 
^ense  that  the  earner  could  get  a  better  exchange,  and  with 
more  work  done  by  each  man.  and  more  men  and  womi>n 
working,  the  desired  result  could  be  secured.  This  desirable 
result  eould  be  fuithered  by  using  standard  designs,  labour- 
saving  machinery,  and  better  .skill  in  direction  ;  but  the  one 
yreat  essential  was  to  secure  a  large  and  increasing  market 
for  labour,  and  the  things  it  produced. 

Tn  addition  to  working  for  themselves,  they  would  have, 
in  the  future,  to  work  for  all  tliose  who  in  the  war  had  lost 
tlie  power  to  keep  themselves,  and  the  women  and  children 
left  by  the  gallant  men  who  were  no  more.  ^  The  sternest 
efforts  were  wanted  to  win  the  war.  and  winning  the  war 
meant  not  onlv  conquering  the  enemy,  but  preserving  a 
stable  State  wherein  each  man  couM.  with  his  neichbour's 
assistance,  lead  a  proper  life,  full  of  work,  and  with  .some 
I'omfort.  The  common  cre<lit  of  the  nation  had  been  used  iTi 
this  war  with  the  most  inarvellou.'!  results;  the  same  credit 
might  be  required  to  carry  on  succe.ssfully  in  peace.  But 
credit  must  be  paid  for,  or  it  vani.shed  like  a  dream,  and  it 
"as  their  business  to  consider  how  their  trade  could  pay  its 
share. 


Electro-Galvanising. — IIr.  Shkuard  Cowpkr-Coles  lias 

now  e'ccted  at  Sunbury-on-Thaniea  onp  of  his  lnt<?st  electro- 
palvanising  plants,  which  emlxxiies  many  important  improvements 
and  ensures  nn  even  homogeneous  coating  which  i.s  nnmlsamated 
vrith  the  aurf.nce  of  the  iron.  Mr.  Cowper-Coles's  process  has  been 
larsrely  adopted  hv  th«  .\dmiralt.v  and  various  Government  depart- 
ments,  also  by  several  of  our  Allies. 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Headers  are  invited  tn  submit  particulars  of  iiew  or  improved 
derice.i  and  apparatnx,  which  will  be  publi-ihed  if  considered  of 
.■oiflicieiit  interest. 

The  (jeneratlon  of  Continuous  Current  by  Turbines, 

The  practice  of  generating  continuous  current  liy  the  use  of 
tiu'bo-alternators  coupled  to  rotary  converters  is  rajiidly  extendin{r. 
One  of  the  numerous  instalhations  of  this  description  laid  down  by 
the  General  Electric  Co.,  Ltd.,  is  depicted  in  the  accom])anyinjr 
illustration.  This  plant  is  installed  in  an  important  engineerin<r 
works,  and  comprises  a  1,BOO-KW.  "  Witton "  turbo-alternator 
running-  at  a  speed  of  3,000  R  P..M.  and  generating  six-phiuse 
alternating  current,  which  is  delivered  to  two  7.")0-KW.  "  Witton  " 
rotary  cunverters  running  at  BOO  R.P.M.  and  generating  continuous 
current  at  4()0  volts. 

The  installation  has  proved  completely  satisfactory,  and  ha-s 
again  demonstrated  the  utility  of  this  method  of  generating 
continuous  current,  which  enables  the  turbine  tO'^be  run  at  a  speed 


Fio, 


1. — l,riOO-KW.  "Witton"  Turbo-al+ernator  and  Rotary 
C'oxxniiTERS  Generating;  CoNTixfors  CntRENT.  jm 


at  which  the  highest  efficiency  is  attained,  while  at  the  same  time 
the  continuous-current  commutators  on  the  converters  can  lie 
designed  with  a  peripheral  speed  consistent  with  satisfactory 
working. 

In  the  background  of  the  illustration  a  7.^0-KW.  "Witton" 
continuous-current  turlio-geueiator  .set  is  seen,  which  has  now  been 
running  for  over  ten  years.  This  type  of  machine  is  now  sujier- 
seded  for  the  generation  of  continuous  current  by  the  combination 
described. 

The  complete  installation  was  laid  down  by  the  (Jeneral  Electric 
Co.,  Ltd.,  of  Witton.  Uirmiughaui.  and  Oueen  Victoria  Street,  E.C.  1. 

B.T.H.  Direct-Current  Motors. 

A  range  of  D.c.  motors  of  U'l.")  to  Id  n.l".  at  pressures  up  to  (iOO 
volts  is  described  in  a  new  list  of  the  British  Thojison-Uoiiston 
Co.,  l.'ri).,  Rugby  ;  tlie  machines  are  fitted  with  comniulating  ])olrs, 


Fri;.  2.— R.T.FI.  I'RirrucTici)  Th':  I'M  .Motor. 


end-shield  bearings,  ventilating  fans,  and  enclosed  terminal  boxes, 
and  can  be  supplied  as  protected,  encloaeil  ventilated,  or  drip-proof 
motors,  while  the  larger  sizes  can  be  supplied  us  pipe-ventilated 
motors. 

Fig.  2  f hows  the  protected  type,  from  which  the  others  differ  in 
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the  design  of  tUe  end-shield.     The  motors  will  stand  overloads  and 

are  capable  of  shunt  speed   roKuIation   up   to   .MJ   per  cent,  above 

normal.     They  can  also  be  fitted  with  covers  makinjf  them  'totally 

enclosed,"  the  rating  then  bein^'  modified.     The  armature  windings 

are  vacimm-impreuruated,  and  are  testeil  with  l,.")0(l  volts  A.c.   after 

the  full-load  heat   run.     Tlu>   ma^'uet  frame  is   of  oast-steel,  the 

j   laminated    i)oles   beint;'    removable,     with    the   field  coils,  witlumt 

I  disturbing  the  arnuiture,  timl  the  bearings  are  provided  with  oil-rint;- 

j   lubrication. 

The  Wlllard  Accumulator  Plate  Separator. 

We  are  able  to  give  a  few  lulditional  particulars  of  the  new 
accumulator  plate  separator  which  has  lately  been  adopted  in  the 
batteries  made  by  the  Wii,i..\kd  Stokack  Batteky  Co.,  of 
Cleveland,  ().,  U.S.A.,  and  reference  to  which  was  made  in  a  recent 
issue.  Because  of  the  fact  that  rubber  forms  an  e.vcelleut  insulatini^' 
material,  many  experiments  in  the  direi:tion  of  using  it  as  a  plate 
separator  have  been  msule  in  the  past.  I'unching  holes  in  the 
rubber  has  not.  however,  proved  entirely  satisfactory,  because  if 
the  holes  were  too  small,  the  electrical  resistance  was  high,  while  if 
the  lioles  were  large,  small  particles  of  the  active  material  were  likely 
to  bridge  the  gap  and  short-circuit  the  plates.  In  the  new  Willard 
separator,  the  same  idea  is  adopted,  except  that  the  holes  are  closed 


vm 


!^-> 


Flu.  3.  Photomicrocraphs  i>f  the  Willard  Separator. 


by  a  very  large  number  of  tlire.ads  which  act  as  wicks.  lu  fact. 
it  is  stated  that  each  separator  is  pierced  by  no  fewer  than  liMl,uuO 
threads.  ^V  in.  long,  and  of  a  diameter  so  small  as  to  be  almost 
in^nsible  to  the  naked  eye.  It  is  stated  that  the  battery  solution 
,  is  drawn  through  these  threads  by  capillary  attraction  and  offers  a 
free  passage  to  the  electric  current,  while  at  the  same  time  presenting 
a  solid  face  to  the  active  material.  It  is  not  claimed  that  the  new 
separator — for  the  manufacture  of  which  special  machines  have 
had  to  be  designed — will  render  the  battery  indestructil)le,  or 
that  it  will  permit  neglect  by  the  owner  or  user  ;  the  makers 
do,  however,  claim  that  the  new  separator  tends  to  increase  the 
capacity  of  accumulators  to  stand  abuse  and  to  lengthen  their 
useful  life. 


WAR  ITEMS. 


Germany's  Coal  Shortage. — Tlie  "  Times  "  states  that 
owing  to  the  dearth  of  coal  Berlin  householders  are  ordered 
to  reduce  hghting  to  an  absolute  minimum.  ."Mso  that  owing 
to  lack  of  coal  live  towns  in  Bohemia  are  without  electric 
light,  and  three  without  water. 

Trading  with  the   Enemy. — The   "  London  Gazette  "  for 

September  '28th  contains  a  further  list  of  i_)ersons  and  bodies 
in  the  following  countries  with  whom  trading  is  prohibite<l  :  — 
.\rgentina,  Chile,  Colombia,  Netherlands  and  Netherlands 
East  Indies,  Norway,  Peru,  Spain,  Sweden ;  also  a  number  of 
variations  in  previous  hsts. 

The  One=Man  Business. — Sir  Auckland  Geddes,  Minister 
of  National  Service,  last  week  received  a  deputation  from  the 
National  Association  of  Bu.siness  Men.  A  con.siderate  hearing 
was  given  to  the  statement  advanced  concerning  the  calling- 
up  for  military  service  of  the  proprietors  of  "  one-num  busi- 
nesses." and   a   further   conference  takes  place  later. 

Exemption  Applications. — .\t  Southwark,  Coun.  T.  E. 
Hewitt,  a  member  of  the  Tribunal,  who  carries  on  business 
as  an  electrical  engineer  in  Southwark  Bridge  Road,  applied 
for  the  exemption  of  three  sheet-metal  workers,  aged  respec- 
tively 28.  '27,  and  '23  years,  and  for  a  fitter  and  mechanic,  33, 
all  passed  for  general  service.  He  said  the  ca.ses  had  been 
adjourned  in  order  that  he  might  obtain  certificates  under 
the  Protected  Trades  Schedule.  After  some  delay,  an  officer 
from  the  Department  visited  his  works,  and  expressed  his 
satisfaction,  but  stated  they  would  be  prepared  to  grant  the 
certificates  provided  that  the  men  would  join  as  munition 
volunteers  under  the   substitution  scheme.     If  they  did  that 


the  Government  would  have  the  first  claim  on  his  men,  and 
therefore  he  did  not  know  how  he  should  stand,  as  he  would 
have  to  prove  that  the  work  on  which  they  were  engaged, 
although  not  for  the  Government,  was  of  national  importance. 
-Mechanics  and  litters  wt're  .so  badly  wanted  by  the  Govern- 
ment that  thero  would  bo  very  little  chance  for  him  to  keep 
them.  He  therefoie  came  before  tlie  Tribunal  for  protection, 
lie  was  prepared  to  release  the  two  younger  sheet-metal 
workers,  jirovided  they  would  permit  him  t(j  letain  the  other 
two  men.  The  remaining  .sheot-uietal  worker  had  been  with 
him  since  he  was  a  boy,  and  he  would  be  the  only  man  left 
in  the  department,  where  before  the  war  he  had  17  men.  Tho 
fitter  waa  the  only  one  he  would  have  left.  He  must  at  least 
have  those  two  men  to  carry  on.  The  two  sheet-metal  workers 
were  instructed  to  join  up  by  Novendier  1st,  and  the  other 
sheet-metal  worker  and  the  litter  were  granted  three  mouths' 
e.xemption  c.ich. 

At  Bermondsey,  tho  Tribunal  unanimously  adopted  a  reso- 
lution that,  in  view  of  the  large  number  of  men  in  low  medi- 
cal categories  now  appealing  foi'  exemption,  they  eon.sidered 
it  would  eliminate  considerable  hardship  and  increase  the 
efficiency  of  the  fighting  forces  if  Cliis.s  A  men  (general  ser- 
vice), who  were  umnarried,  betwe<'n  18  and  '25  years  of  age, 
were  taken  for  jiiilitary  service  in  large  numbers  from  muni- 
tion works,  and  they  urged  the  Gcjvernment  to  take  action 
in  this  direction. 

At  Batley  Tribunal  last  week,  fl.  Jaggcr,  electrician, 
aged  37,  married,  whose  medical  examination  had  been  post- 
poned, submitted  .1-  conununication  from  a  Sub-Committee 
of  the  Ministry  of  Munitions,  in  reply  to  his  application  for 
a  protection  card  under  the  list  of  protected  (X'cupations, 
stating  that  arrangements  had  been  made  for  the  issue  of  a 
certificate  to  the  applicant.  The  Tribunal  granted  temjrorary 
exemption  to  November  1st. 

Exemption  was  claimed  at  Wind.sor  by  W.  .1.  Hetheiington 
(38,  Class  A),  electrician  with  Messrs.  Martin  &  Co.,  on  the 
ground  that  he  was  engaged  on  work  of  national  importance. 
The  Military  Representative  said  that  there  was  a  very  great 
need  in  the  Army  for  electricians,  and  a  man  with  appellant's 
knowledge  was  valuable.  The  appeal  was  refused,  with  a 
month's  grace. 

.\  Crawley  firm  applied  to  the  Horsham  Rural  Tribunal  for 
exemption  for  an  electrician  (31,  Bl),  the  only  practical  man 
left,  and  who  had  been  medically  rejected  for  the  Volunteers 
on  account  of  deafne,ss.  Three  months  w'ere  granted,  with 
a  fresh  medical  examination  in  the  interval. 

At  Tunbridge  Wells,  A.  T.  Spurrell  (CI),  and  A.  E.  Hills 
(Bl),  were  appealed  for  by  Mr.  E.  Powell,  electrical  engi- 
neer. The  men  are  wiremen.  and  Mr.  Powell  .said  that  they 
were  engaged  on  work  of  national  importance,  and  that  they 
were  three  weeks'  behind  in  their  jobbing  work.  The  Tri- 
bunal decided  to  have  a  report  prepared  with  regard  to  all 
the  electricians  in  the  town,  and  the  appeals  were  respited 
for  this  purpose. 

Before  the  Wilts.  Appeal  C/Ourt,  exemption  was  claimed 
for  Ti.  Home  ('28,  C'2),  electrician  at  Chute  Standen,  Andover. 
The  appeal  was  refused. 

At  Bexley,  the  manager  of  the  U.D.C.  tramways  (Mr.  H. 
P.  Stokes)  appealed  for  conditional  exemption  of  four  motor- 
men,  one  a  discharged  .sailor.  It  was  stated  that  the  Council 
had  taken  over  the  working  of  the  Dartford  tramways,  which 
meant  extra  work,  while  an  efficient  service  for  munition 
workers  was  necessary.  Three  of  the  men  were  given  condi- 
tional exemption,  and  the  case  of  the  other,  a  Class  A  man, 
was  adjourned. 

At  Hastings,  the  Tramway  Co.  appealed  for  the  retention  of 
a  motorman  (24,  C3).  Three  months  were  granted,  the  man 
to  join  the  Red  Cross. 

At  Oxford,  the  Militaiw  applied  for  the  withdrawal  of  a 
certificate  of  conditional  exemption  granted  on  March  13th, 
1916,  to  H.  G.  Barrett  (31,  Class  A),  lately  engaged  with 
Messrs.  Hill,  Upton  &  Co.,  electrical  engineers.  When  he 
left  the  firm  his  badge  was  taken  away,  and  he  was  now 
ordered  to  join  up  in  a  month. 

East  Kent  Appeal  Court  has  granted  exemption  until  Nov- 
ember 6th  to  G.  H.  Hawkins,  electrician  at  Denton  Court 
Estate 

Guildford  Tribunal  has  given  a  final  month  to  W.  H.  Dann 
(33,  CI),  electrician  at  the  County  and  Borough  Halls. 


New  Zealand. — H.M.  Trade  Cominissioner  in  New- 
Zealand  (Mr.  R.  W.  Dalton")  writes,  under  date  July  2.5th.  that 
owing  to  a  recent  labour  dispute  at  Wellington,  the  gas  supply  for 
all  purposes  has  been  restricted,  and  this  has  led  to  a  large  increase 
of  orders  for  the  installation  of  electric  lighting,  heating,  cooking, 
.•cc,  appliances.  Householders  and  business  people  turned  to  elec- 
tricity as  a  substitute  or  stand-by  for  their  various  requirements  ; 
and  electrical  engineers  and  suppliers  of  electrical  goods  expe- 
rienced a  rush  of  business.  According  to  the  local  Press,  the  sale 
of  electric  cookers,  heaters,  kettles,  smoothing  irons,  ,.V:c.,  consti- 
tuted a  record,  and,  further  supplies  of  such  articles  being  difficult 
to  obtain,  stocks  are  now  low.  For  some  time  past  the  only  market 
open  to  New  Zealand  buyers  for  the  purchase  of  electrical  goods 
has  been  the  United  States,  but  now  even  that  source  is  becoming 
uncertain. — Bomd  of  Tniih-  Journal. 
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DAMAGES     ON     FAILURE     TO    COMPLETE 
A     CONTRACT. 


I  RV    (UJlt    IjCOAI,    CONTHIIIIITOR.] 


There  is  little  doubt  tliat  the  exi^'eiicies  of  the  times  have 
(iiven  rise  to  a  large  uuuiber  oi  cases  in  which  those  who  sell 
or  buy  machinery  have  been  compelled  for  one  reason  or 
another  to  commit  breaches  of  contract. 

A  manufacturer  may  have  given  a-  large  order  for  electrical 
machinery  before  or  in  the  early  days  of  the  war.  Suddenly, 
through  the  intervention  of  the  Ministry  of  Munitions,  the 
normal  cour.se  of  business  at  the  factory  of  the  buyer  is 
entirely  altered.  He  is  unable,  or  unwilling,  to  take  delivery. 
Assuming  that  the  prosp>ect  of  matters  being  interfered  with 
by  the  Government  was  not  provided  for  in  the  contract, 
what  are  the  rights  of  the  parties? 

With  a  view  to  assisting  those  who  are  iii  the  position  of 
persons  whose  contracts  have  been  broken,  it  is  proposed  to 
examine  the  decision  in  a  case  heard  in  the  Court  of  Appeal. 
It  involved  consideration  of  the  apparently  simple  problem  : 
What  is  the  measure  of  damages  when  a  trader  fails  to  take 
delivery  of  machinery  which  he  has  ordered?  As  a  general 
rule,  of  course,  the  failure  to  take  delivery  is  due  to  "failure" 
in  the  larger  sense;  and  if  that  is  the  case,  the  trader  must 
fain  be  content  with  whatever  dividend  may  be  paid  in  the 
bankruptcy. 

Ijet  us  assume  the  occurrence  of  a  case  in  which  the  pro- 
perty in  the  goods  has  not  passed  to  the  buyer.  If  the  pro- 
perty has  passed  the  remedy  is  obvious;  the  seller  can  sue  for 
the  whole  amount  due  without  deduction  of  any  kind.  But 
if  there  has  been  a  mere  failure  to  take  delivery,  the  damages 
must  be  assessed  on  certain  well-recognised  principles.  If 
there  is  a  ready  market  for  the  goods,  little  difficulty  arises. 
Suppose  a  man  had  undertaken  to  deliver  a  machine  on 
March  1st  for  flOO,  and  the  purchaser  were  to  announce 
on  February  25th  that  he  cannot  take  delivery.  If  the 
buyer  was  able  to  finil  another  person  willing  to  buy  on 
March  1st  for  £100,  it  is  clear  tliat  the  seller  would  suffer 
no  loss,  and  no  damages  would  be  awarded  to  him  by  the 
Court.  But  if  he  were  only  able  to  sell  for  £9.5,  his  damage 
would  be  £5,  and  so  on.  Now,  take  the  case  where  there 
is  no  available  market,  and  the  goods  are  thrown  on  the 
seller's  hands.  In  that  case  the  damage  which  he  sustains 
might  be  very  much  moi'e  severe.  Indeed,  it  is  possible  to 
conceive  a  case  where,  in  the  event  of  a  purchaser  failing  to 
accept  delivery  of  a  piece  of  machinery  of  a  highly  special 
type,  its  only  value  to  the  seller  when  thrown  on  his  hands 
would  be  the  value  of  old  iron. 

A  case  in  point  is  in  re  Vic  Mill,  Ltd.  (1913),  1  Ch.  465. 
The  Vic  Co.  had  ordered  certain  machines  to  be  made  by 
Messrs.  .\rundel  tt  Co.,  a  finn  of  engineers.  The  order  hav- 
ing been  given,  the  company  went  into  voluntary  liquidation, 
and  were  unable  to  accept  delivery.  The  engineers,  as 
creditors,  put  in  a  claim  in  the  liquidation  for  the  profit 
which  they  would  have  inade  had  they  been  allowed  to 
deliver.  Upon  this  basis,  they  claimed  £107  13s.  6d.  As  the 
liquidator  rejected  their  claim,  the  registrar  of  the  winding-up 
court  was  called  upon  to  inquire  what  was  due.  As  the 
various  machines  embodied  in  the  order  were  on  a  slightly 
different  footing,  it  is  necessary  to  inquire  what  they  were. 
They  were  in  two  classes.  Class  I  consisted  of  four  quick- 
traverse  winding  frames,  which  had  been  completed  before 
the  date  of  the  winding  up.  These  were  retained  by  the 
engineers,  and  were  then  somewhat  altered  and  sold  to  other 
customers  at  a  price  less  than  the  contract  price.  Class  II 
comprised  machines  which  would  have  been  wholly  or  parti- 
ally manufactured  by  the  engineers,  on  which  they  had  done 
no  work,  but  for  some  of  which  they  had  purchased  sub- 
ordinate parts  ready  made,  which  they  afterwards  used  in 
fulfilling  other  rirdcrs.  The  loss  of  profit  claimed  on  Cla.ss  I 
amounted  to  f'lfi'J  19s.,  and  on  Cla.ss  II  to,  roughly,  £1,000. 
Tlie  engineers  c'laiined  the  whole  of  this.  As  regards  the 
winding  frames,  the  registrar  found  that  they  had  been 
altered  at  a  cost  of  £5,  and  resold  at  a  price  which  was  £23 
less  than  the  amount  the  company  had  agreed  to  pay.  He 
therefore  awarded  £28.  As  regards  the  machines  in  Class  If, 
they  would  be  for  the  most  part  built  up  out  of  stock.  There 
was  no  evidence  that  the  engineer's  works  had  been  wholly 
or  partially  stojjped  in  consequence  of  their  not  manufactur- 
ing tlipse  machines,  or  that  tlie  orders  on  which  they  were 
engaged  were  less  remunerative  than  those  under  considera- 
tion. The  registrar  held  that  though  prospective  jirofits  mu.st 
be  taken  into  account,  it  could  not  have  been  as  iimch  as 
£l.flOO.  and  awarded  £'2.50.  Tlie  judge  to  whom  the  regis- 
trar's finding  was  referred  over-ruled  him.  and  declared  that 
the  engineers  were  entitled  to  the  loss  of  profit  as  they  had 
theiu.s*Oves  estimated  it,  and  the  Court  of  Apiieal  confirmed 
the  judge's  decision. 

The  judgment  of  T^ord  .Justice  Hamilton  in  tlie  Court  of 
.\ppen1  is  very  instructive.  He  said,  as  to  the  goods  in  Class 
I:— "The  rcgi.strar  thought  he  had  evidence  to  the  effect 
that  llic  loss  was  onlv  £2V1.  hnt  he  had  none.  Consequently 
hi»  assessment  of  £2.5*1,  though  not  in  itself  surpri.sing  ns  a 
matter  of    business,   wan  one   unsupported   by    any  evidence 


before  hun.  It  is  true  that  there  is  no  evidence  that  the 
creditor's  works  were  wholly  or  partially  stopped  in  conse- 
quence of  their  not  manufacturing  these  machines.  If  that 
had  been  so  there  might  have  been  a  claim  for  sorap  propor- 
tion of  the  overhead  charges  attributable  to  the  period  when 
the  works  were  at  a  standstill,  when  charges  were  running 
on,  and  nothing  was  being  made  again.st  them,  because  the 
appellants,  the  buyers,  would  not  perform  their  contract.  It 
is  true  that  he  found  that  there  was  no  evidence  that  the 
orders  on  which  the  works  were  employed  were  of  a  less 
remunerative  nature  than  the  orders  in  resi>ect  of  which  the 
claim  for  damages  was  made.  Had  that  been  so,  it  might 
have  been  an  altt^mative  means  of  measuring  the  damages— 
that,  whereas  during  such  and  such  a  time  they  would  have 
been  working  at  a  profit  of  35  per  cent,  on  their  turnover,  . 
they  were  obliged  to  work  for  somebody  else,  and  could  get 
no  more  than  a  profit  of  30  per  cent.  The  affidavits  fairly 
read  show  that  the  claimants'  works  were  .sufliciently  large, 
and  their  equipment  sufficiently  ample,  to  enable  them  to 
perform  this  contract  in  addition  to  all  the  others  that  they 
did  perform.  ...  As  the  evidence  stands,  there  was  a 
prima  facie  case  that  the  makers  could  have  made  this  profit 
as  well  as  the  profits  on  all  the  other  contracts  they  had. 
There  was  not  only  no  evidence  to  rebut  that,  but  no  sugges- 
tion to  the  contrary  was  made  in  cross-examination.  It  is  . 
tolerably  clear  that  the  point  really  fought  was 'whether  or 
not  there  was  an  available  market  in  which  the  goods  might 
have  been  sold — a  point  which  disappears  by  the  admission 
that  there  was  no  such  available  market." 

Dealing  with  the  winding  frames,  on  which  the  engineers 
claimed  £162  19s.  for  loss  of  profit,  his  Lordship  pointed  out 
that  there  the  duty  of  the  engineers  in  the  circumstances  was 
to  act  reasonalily.  There  was  no  available  market.  If  the 
goods  had  lieen  broken  up,  or  sold  by  auction  for  what  they 
would  fetch,  the  consequences  to  the  buyers  would  have  been 
worse  than  they  were.  He  then  proceeded  : — "  It  so  hap- 
pened that,  after  the  repudiation  by  the  Vic  Mill,  another 
customer  of  the  makers  was  prepared  to  place  an  order  with 
the  engineers  for  frames  of  that  kind,  and  somewhat  of  those  , 
dimensions.  They  might  have  taken  that  order,  fulfilled  it, 
made  their  profit  on  it,  and  dealt  with  the  frames  left  on 
their  hands  in  any  reasonable  way  they  chose.  They  did,  in 
fact,  at  a  small  cost,  adapt  the  frames  on  their  hands,  and 
with  them  fulfilled  the  order  of  this  other  customer,  and  so 
made  their  profit  on  his  contract.  To  that  extent  the  buyers 
in  the  present  case  got  the  benefit  of  the  accident  that  an- 
other customer  came  forward.  That  was  a  reasonable  mode 
of  mitigating  the  damages,  but  it  by  no  means  follows  that 
the  damages  are  confined  to  the  cost,  a  trivial  one,  of  adapt- 
ing the  machines  to  the  needs  of  the  second  customer,  and 
the  lo.ss  on  re-sale  to  him.  which  was  only  £23,  making  £28 
in  all.  The  fallacy  of  that  is  in  supposing  that  the  second 
customer  was  a  substituted  customer,  and  that,  had  all  gone 
well,  the  makers  would  not  have  had  both  customers'  orders, 
and  both  profits.  In  fact,  they  did,  acting  reasonably,  and, 
I  think,  very  likely  more  than  reasonably  in  the  interests  of 
the  Vic  Mill,  content  themselves  with  earning  the  profit  on 
the  second  contract  at  the  cost  of  adapting  the  machines, 
which  has  been  taken  at  £5;  but  they  are  still  losers  of  the 
profit  which  they  would  have  made  on  the  Vic  Mill  contract, 
because  they  could,  if  they  had  been  minded,  have  performed 
both  contracts,  and  have  made  profits  on  both  the  contract > 
but  for  the  breach  by  the  Vic  Mill  of  their  contract." 

In  the  result,  the  Court  of  Appeal  held  that  the  engineers 
were  entitled  to  the  full  amount  claimed. 

A  discussion  of  the  converse  case  may  also  be  instructive. 
Suppfjse  that  a  manufacturer  has  undertaken  to  deli\ri- 
machinery,  and,  owing  to  rea,s<>ns  which  he  cannot  contnil, 
but  for  which  the  law  h(jlds  him  responsible,  he  supplies  ;iii 
inferior  article.  What  is  the  measure  of  the  damages  whieli 
he  must  pay? 

The  ca.se  of  the  British  Westinghousp  Electric  and  Manu- 
facturing Co.,  Fitd.  11.  TTnderground  Electric  Railways  Cn  . 
which  was  decided  by  the  House  of  Ixirds  in  1912,  involved 
a  discussion  as  to  the  measure  of  damages  where  the  manu- 
facturer has  failed  to  provide  a  .satisfactory  machine.  Tbe 
material  facts  may  be  very  briefly  stated.  In  ^'M'2  the  British 
Westinghouse  Co.  (who  may  be  conveniently  referred  to  as 
"  the  claimants  ")  contracted  to  supply  certain  .steam  turbines 
and  turbo-alt<M'nat()rs  to  the  TTnderground  Electric  Railways 
Co.  (hereinafter  called  the  respondents)  for  .£2.50.000.  Pay-  , 
nients  were  to  be  made  by  instalments  from  time  to  time. 
Eight  steam  turbines  and  eight  motor  generators  were  de- 
livered from  liW4  to  1906,  the  respondents  paying  £159,439 
3s.  2<1.  on  aceount  of  purchase  price.  In  spite  of  certain 
agreed  reductions,  a  large  balance  of  the  purchase  price  was 
still  outstanding  when  the  proceedings  presently  referred  to 
were  commenced.  All  the  machines  proved  to  be  defective 
in  design  and  efficiency,  and  failed  to  comply  with  the  con- 
tract and  siM'cifications,  but  the  respondents,  while  reserving 
their  rights,  continued  to  use  tbeiii  for  supplying  power  to 
their  railways.  In  1907  the  claimants,  with  the  consent  of 
the  respondents,  who  still  reserved  their  rights,  removed  and 
experimented  with  one  of  the  machines,  with  a  view  to  seeing 
whether  it  could  be  put  in  order,  but  the  exiieriments  failed. 
Finally,  the  respoiidents  made  arrangements  to  substitute 
for  the  claimant's  turbines  "  I'ar.sons  machines,"  of  different 
design  and  manufacture.  .  • 
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The  claimants  having  sought  to  iTcover  the  unpaid  balanc  o 
of  the  puivhas.'  price,  the  matter  was  lel'erred  to  arbitration. 
At  the  lieariug  hel'ore  the  Hon.  Alfreil  l.yttelton,  the  respon- 
dents counter-claimed  damages,  and  alleged  that,  as  part  of 
the  damages,  they  were  entitled  to  the  .sums  exi)eniled  on 
the  Pai-sons  machines,  as  the  purchase  of  those  machines 
■•  mitigated*  oiN  prevented  the  loss  and  damage  which  would 
have  been  recoverable  from  the  claimants  it  the  respondents 
had  continiieil  to  use  the  claimant's  defective  machines  in 
the  f\iture."  The  claimants,  on  the  contrary,  alleged  that  as 
the  commercial  life  of  their  machines  had  expired  at  the  date 
of  the  purchase  of  the  Parsons  machines,  no  further  damages 
were  recoverable  from  them  aft<n-  the  date  when  the  Parsons 
machines  were  procured.  The  arbitrator  stated  a  special  case 
for  the  opinion  of  the  Court  upon  these  questions.  The  Lord 
Chief  .Justice,  after  reviewing  the  facts  above  .set  forth,  said  : 
"  Primd  facie,  it  .seems  to  me  the  questions  to  be  considered 
as  to  the  measure  of  damages  are  :  (1)  What  would  be  the 
natural  life  of  a  proi^erly  constructed  machine:  and  ('2)  what 
would  be  the  damages  for  having  to  work  the  defective  West- 
inghouse  machines.  Tf  the  respondents  had  not  put  in  the 
Parsons  machines,  the  measure  of  damages  would  have  been 
nuich  larger.  When  a  man  is  relying  on  breach  of  contract, 
he  must  do  what  is  reasonable  not  to  make  the  damages 
greater  than  they  would  otherwise  be.  Here  the  cost  of  the 
Parsons  machines  is  a  matter  which  the  arbitrator  must  take 
into  consideration.  Tt  would  not  be  right  to  adopt  the  con- 
tention that  because  Parsons  machines  had  so  much  improved 
in  IIW,  1009.  and  1010.  the  Westinghouse  machines  had  come 
to  an  end  of  their  counnercial  life." 

What  he  found  is  stated  by  Lord  Haldane  in  his  judgment 
in  the  House  of  Lords  (191'2,  .\.  C.  at  p.  6,S,>%),  where  he  says  : 
— "  The  arbitrator  appears  to  me  to  have  found  that  the 
effect  of  the  superiority  of  the  Parsons  machines  and  of  their 
etficiency  in  reducing  working  expenses  was,  in  point  of  fact, 
such  that  all  loss  was  extinguished,  and  that  actually  the 
respondents  made  a  profit  by  the  course  they  took.  They  wei-e 
doubtless  not  hound  to  purchase  machines  of  a  greater  kilo- 
watt power  than  those  originally  contracted  for.  but  they, 
in  fact.  t(Xik  the  wise  course  in  the  circumstances  of  doing 
so,  with  pecuniary  advantage  to  themselves.  They  have, 
moreover,  used  the  appellant's  machines  for  several  years, 
and  had  recovered  compensation  for  the  loss  incurred  by 
reason  of  these  machines  not  being,  during  these  years,  up  to 
the  standard  required  by  the  contract.  After  that  period.  th<> 
arbitrator  found  that  it  was  reasonable  and  prudent  to  take 
the  cours':;  they  actually  did  in  purchasing  the  more  powerful 
machines,  and  that  all  the  remaining  loss  and  damages  was 
thereby  wiped  out." 

This  case  affords  a  striking  illustration  of  the  statement 
(which  so  often  shocks  the  non-legal  mind)  that  law  is  the 
embodim'ent  of  connnon  sense.  The  railway  company  did 
what  must,  in  practice,  have  been  their  imjxrative  duty. 
The  machines  having  failed,  they  were  bound  to  keep  their 
trains  running.  Instead  of  tinkering  with  old  plant,  they 
bought  of  the  very  best,  with  the  result  that  their  pasition 
both  present  and  future  was  vastly  improved.  As  the  damages 
in  the  long  run  were  thus  reduced,  they  were  not  allowed 
to  recover  them  from  the  Westinghou.se  Co.  The  case  serves 
to  remind  one  of  that  principle  of  the  law  of  contract  which 
says  that  a  man  whose  contract  is  broken  must  not  sit  down 
under  his  less.  For  instance,  in  the  ca.se  of  a  sale  of  goods 
where  the  buyer  refuses  to  take  delivery,  the  seller  is  bound 
in  all  ca.ses  to  take  any  reasonable  steps  which  are  open  to 
him  to  reduce  his  loss,  and  if  it  is  .shown  that  upon  the  occur- 
rence of  the  breach  the  seller  might  have  gone  into  the 
market  and  sold  to  better  advantage  than  he  could  have  done 
by  waiting  until  the  conti-act  date  for  delivery,  his  damages 
may,  it  seems,  be  reduced  accordingly. 


BUSINESS  NOTES. 


Book  Notices. — "  The  Housing  Question  as  Affected  by 
Eecent  Legislation. "  Reasons  for  Repeal  of  Part  I  of  the  Finance 
(1909-10)  Act.  1910.     London  :  The  Land  Union.     Price  Is. 

"  Electrical  Measurements."  By  F.  A.  Laws.  London  :  Hill 
Publishing  Co.     Price  21s.  net. 

"Principles  and  Practice  of  Electrical  Engineering."  Bv  A. 
Gray.     London  :  Hill  Publishing  Co.     Price  12s.  (3d.  net. 

•  Bankruptcy  Proceedings. — F.  Brown,  electrician  (for- 
merly a  partner  in  Hugh  Bros,  ik  Brown'),  Llanelly.  Trustee 
releaseil  September  21st. 

Liquidations. — Xaylor  Battery  Co.,  Ltd. — A  meeting 

is  called  for  October  31st  to  hear  an  account  of  the  winding  up 
from  the  liquidator.  Mr.  H.  Everett. 

Alfred  Herbert  (France).  Ltd. — A  meeting  is  to  be  held  at 
Coventry  on  Xovember  8th  to  hear  an  account  of  the  winding  up 
from  the  liquidator,  Mr.  D.  M.  Gimson. 

M.  &  G.  Truck  A;  Exgixeerixo  Co.,  Ltd. — A  meeting  is  called 
for  Xovember  13th,  at  124 — 127,  Minories,  London.  E.C..  to  hear  an 
account  of  the  winding  up  from  the  liquidator. 

Catalogues  and  Lists. — Messrs.  Bovixg  &  Co.,  Ltd., 

56.  Kingsway.  London,  W.C.  2, — Xew  pump  catalogue  of  52  pages. 
containing  particulars  of  the  general  design  and  types  of  their 


pumps.  Excellent  half-tone  pictures  accompany  the  descriptions 
of  low-pressure,  maiium-pressure,  and  high-pressure  pumps,  also 
medium-pressure  pumps  for  hydraulic  miiung,  and  stationary  and 
sinking  vertical  pumps.  The"  firm  luis  made  exten.sive  arrange- 
ments for  t*>8tiug  in  the  presence  of  clients.  We  understand  tliat 
at  the  present  time  the  total  output  of  the  driving  motors  for  the 
tirni's  high-pressure  multi-stage  turl)ine  pumps  is  above  l.'.,0(Ki  II. r. 

Mkssks.  Pass  .v  Sevmoik,  fnc.  Solway,  -N'cw  York.— 80-i)age 
illustrated  and  priced  catalojrue  of  their  handy  electric  wmug 
devices. 

Mbsshs.  Peck-ham.  Ducamp  &  Co.,  90,  Charing  Cross  Road, 
London,  W.C.  Eight-page  illustrated  price  list  of  Osram  lainps  of 
various  tyi>is,  \c..  ^;ll(n^■ing  advanced  i)rice8  for  a  numljer  of  lines. 

Sterling   Football.— On  Saturday  la.st,  on  the  grounds  of 

the  Sterling  Athletic  and  Social  Club  at  Dagenham.  Essex,  footlmll 
matches  were  plaved  on  behalf  of  the  St.  Dunstan's  Hostel.  In  the 
Ladies'  Match,  ""sterling  i:  Brocks. "  the  Misses  .Toy  and  Oystal 
Bnmey  "kicked  oflc"  at  2  p.m..  and  at  A.'M  '  Sterling  r.  Clarence 
(tlfe  Eiust  and  South-East  London  Munition  Workers'  Football 
League  Match)  w.is  playetl.  In  the  first  match  "  Sterling  ' 
scored  4  goals  and  Brocks  0.  and  in  the  second  the  scoring  was 
"Sterling"  4  and  Clarence  2.  Jlr.  Guy  Bumey.  the  managing 
director  of  the  Sterling  Telephone  and  Electric  Co..  LUl.,  has  been 
elected  a  vice-president  of  the  East  and  South-East  London 
Munition  Workers'  Football  League. 


LIGHTING  AND  POWER  NOTES. 


Aberdeen. — In  his  annual  report,  Mr.  Bell,  the  city 
electrical  engineer,  refers  to  the  considerable  increase  in  the 
industrial  use  of  electricity  in  the  area,  and  mentions  that  an 
electric  steel  furnace  will  shortly  be  in  use  in  the  city.  In  three 
years  the  department  has  handled  a  78  per  cent,  increase  in  motor 
"h.P.  connected,  and  the  power  units  sold  last  year  (9,250,ooo) 
represent  a  97  per  ceut.  increase  on  the  previous  year,  .some 
14.000  H.P.  of  motors  being  supplied.  The  lack  of  railway  con- 
nection for  coal  supply,  which  was  planned  when  the  works  were 
laid  out.  has  been  accutely  felt,  and  it  is  noted  that  about  l.">s.  3d. 
in  the  £  in  works  costs  is  due  to  coal.  It  is  interesting  to  note 
that  the  H.OOo  h.p.  of  motors  now  supplied  represents  about 
424  per  cent,  of  the  estimated  power  retiuirements  of  the  present 
area  of  supply.  The  local  shipyards  are  now  considerable  power 
users,  and  alwnt  1.405  electrical  utensils  for  heating  and  cooking 
were  hired  nut  bv  the  department.  It  was  found  necessary  to 
extend  the  buildings  for  a  new  5.000-KW.  tmbine  set.  and  new  sub- 
stations have  been  provided  in  York  Place  and  Torry.  It  is  noted 
that  the  8, 000-KW.  turbine  set.  since  it  was  installed  in  1913.  has 
generated  44.378.000  units  out  of  the  total  of  50,914.000  units 
generated  in  the  station  ;  a  500-KW.  converter  has  been  delivered 
for  the  York  Place  sub-station,  and  a  35U-H.P.  electrically-driven 
pump  is  being  erected  at  the  generating  station.  The  plant 
capacity  of  the  generating  station  is  7.7GU  KW.,  and  the  maximum 
load  was  (i. 102  KW..  the  load  factor  being  2G  per  cent.  The  year's 
working  resulted  in  a  small  deficit  (,i;34."0  :  the  chai-ges  were,  how- 
ever, reduced  by  5  per  cent,  on  the  previous  year,  and  a  serious 
increase  in  working  costs  was  met.  The  reserve  fxmd  stands  at 
£39.304. 

Bacup. — Price  Lxcrease.— The  Corporation  electricity 

department  announces  that,  in  consequence  of  the  increase  in  the 
price  of  coal  and  other  charges,  the  charges  for  cuiTent  supplied 
will  be  increased  from  .lanuary  1st.  For  lighting  the  advance  will 
be  10  per  cent,  and  for  power  and  heating  15  per  cent.  Consumei-s 
who  have  a  coal  clause  in  their  ^reements  will  not  be  affected. 
Blackpool. — Vehicle  B.\ttery  Chargixo. — The  Elec- 

tricitv  Committee  is  considering  the  report  of  the  engineer  (Mr.  C. 
Furness)  on  the  desirability  of  uistalling  a  motor-generator  and 
switchgear  at  the  electricity  works  to  meet  the  forthcominir 
demand  for  charg-ing  electrical  vehicles. 

The  output  of  electricity  for  Jidy  and  August  reached  949,404 
units,  an  increase  of  21.918  ;  and  for  the  year  to  the  end  of  August 
the  increase  was  199.515  units. 

Bolton. — Proposed  Loan. — The  Electricity  Committee 

has  approved  a  report  of  the  electrical  engineer  as  to  the  proixjsed 
plant  extensions  at  the  Back-o'-th'-Bank  generating  station,  and 
has  decided  to  request  the  Finance  Committee  to  make  application 
to  the  L.G.B.  for  sanction  to  borrow  £(;0,000  for  carrying  out  the 
work.  The  extensions  have  been  rendered  necessary  owing  to  the 
increased  demand  for  electrical  power. 

Bournemoutti. — ^  Price  Increase. — After  conference 
with  the  Bournemouth  and  Poole  Electricity  Supply  Co.  as  to  the 
revision  of  the  rates  chargeable  for  the  supply  to  the  Corporation, 
an  increase  of  22J  per  cent,  has  been  recommended. 

Bradford. — Price  Revision. — The  Electricity  Com- 
mittee has  now  .adopted  a  resolution  under  which,  in  .iddition  to 
other  revisions,  a  10  per  cent,  increase  will  apply  to  the  4d.  flat 
rate  consumers.  The  recommendations,  as  now  to  be  submitted  to 
the  Council,  are  : — Power  consumers  having  maximum  demands  of 
under  5  KW.  and  power  consumers  on  the  restricted  hour  rate  shall 
pay  an  additional  amount  in  accordance  with  the  price  of  coal  on 
the  same  basis  as  power  consumers  having  maximum  demands  in 
excess  of  5  KW.  (At  present,  this  means  an  addition  of  20  per 
cent.)  The  accounts  of  all  other  classes  of  consumers  which  are 
not  subject  to  adjustment  in  accordance  with  the  price  of  coa 
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(with  the  exception  ot  the  tramways  'department)  shall  be  in- 
creased by  10  per  cent.  For  heating'  and  cooking  purposes  current 
shall  be  supplied  at  a  flat  rate  of  id.  per  unit,  plus  lu  per  cent,  to 
consumers  who  are  already  taking'  supplies  of  electricity  for  other 
purposes  at  the  premises  for  which  the  supplies  for  heating'  and 
oookinfT  are  required. 

Castlerea    (Co.    Roscommon).— E. Fa    Proposals.— A 

meeting  of  residents  has  formed  a  Committee  to  taie  steps  for  the 
introduction  of  public  electric  lijrhting-.  The  cost  is  estimated  at 
£2,000. 

Chatham.— Price  Increase. — The  Kent  Electric  Power 

Co.  announces  that  the  price  of  electricity  will,  as  from  October  1st, 
be  increased  to  (id.  per  unit  for  lifjhting',  and  I  Jd.  per  unit  for  power ; 
to  £1  2s.  6d.  per  quarter  for  radiators,  and  special  rates  by  10  per 
cent.,  subject  to  the  existinj;  advance  of  S3.',  per  cent. 

China. — Accordino:  to  an   American  Commerce  Report, 

the  city  of  Amoy,  the  island  of  Kulangsu.  Chioh-be,  Changrchow, 
and  Chuanchow  are  all  equipped,  or  being'  equipped,  for  electric 
supply.  The  Amoy  Electric  Lig'ht  and  Power  Co.,  a  Chinese 
concern,  installed  two  100-KW.  turbine  plants  and  two  water-tube 
boilers,  with  a  three-phase,  tiO-cycle,  2,300-volt  transmission  and 
110-Tolt  house  service  by  means  of  transformers  near  customers' 
premises.  In  191.")  a  300-KW.  turbine  set  was  added,  with  two 
additional  boilers.  A  total  of  IIJ.OOO  l(i-o.P.  equivalent  lamps  is 
supplied  and  300  fans  are  on  the  circuits,  as  well  as  400  street 
lamps  of  It)  c.p.  size,  a  number  which  is  to  be  increased  to  600  in 
the  near  future. 

On  Kulaug'su  Island,  a  British  concern  runs  a  7.^-KW.,  220-toU 
A.c.  plant,  which  is,  however,  overloaded,  and  a  Japanese  company 
is  understood  to  be  seeking  to  put  in  a  plant. 

At  Changchow  a  Chinese  company,  the  Chagma  Electric  Light 
and  Power  Co.,  has  been  organised  to  put  in  .iO-KW.  and  30-KW.  gas- 
engine  driven  sets  ;  the  supply  will  be  at  440-220  volts,  direct 
current.  At  Chioh-be  the  plant  consists  of  two  37-KW.  generators, 
to  supply  at  220  volts,  3.700  lO-c.P.  lamps  ;  Chuanchow  has  a 
7.i-KW.  gas-driven  set,  supplying  at  1 10  volts,  direct  current,  some 
3,000  lamps,  and  it  is  understood  a  1."iO-kw.  generater  is  to  be  added 
to  the  equipment,  which  is  all  Japanese. 

Other  cities  in  the  Amoy  district  and  Fukien  province  are 
discussing  similar  plants,  for  which  the  Japanese,  who  have 
adopted  the  extremely  liberal  credit  system  of  the  Germans,  are 
strong  competitors. 

Continental. — Russia. — It  is  reported  that  the  employes 

of  the  Kharkov  E.L.Co.  recently  arrested  the  directors  and  managers 
of  that  concern,  bavins'  decided  to  imprison  them  until  higher  wages 
were  granted. 

Darwen. — The  borough  electrical  engineer,  town  clerk, 

and  Councillor  Thomley  have  been  appointed  to  represent  the 
Council  at  any  meetings  held  in  connection  with  the  suggested 
inter-connection  of  the  various  electrical  undertakings  in  East 
Lancashire. 

Dover. — The  installation  of  prepayment  meters  is  to  be 

discontinued,  as  the  supply  with  them  in  face  of  the  high  price 
of  meters  does  not  give  a  profitable  return. 

East  Ham. — Year's  Wokkinc;. — For  the  year  ending 

March  3l8t  last,  the  gross  profit  on  the  electricity  undertaking  was 
£4,6()7,  against  £c;,266  in  the  preceding  12  months.  The  decrease 
is  represented  by  £1,896  increase  in  expenditure,  less  £297  increase 
in  income.  After  paying  interest  on  loans,  A:c.,  there  was  a 
deficiency  of  £244,  as  compared  with  a  profit  on  the  previous  year 
of  £1,902.  The  deficiency  at  the  close  of  the  year,  including 
the  deficit  brought  forward  from  previous  years,  and  allowing  for  the 
lialance  of  depreciation  of  renewals  fund,  was  .£3,606. 

Epsom. — Tar  Oil. — On  the  recommendation  of  the 
acting  electrical  engineer,  the  U.D.C.  has  decided  to  convert  a 
Diesel  engine  for  burning  tar  oil,  which  can  be  obtained  at  £.")  14s. 
per  ton.  against  from  £10  14s.  to  £17  lis.  per  ton.  This  will  save 
£1,000  a  year. 

Halifax. — Wages. — The   Corporation    employes    in    the 

electricity,  gas,  highways  and  other  departments,  who  are  at 
present  in  receipt  of  wages  9s.  a  week  higher  than  pre-war  rates, 
have  put  in  an  application  for  payment  which  will  bring  them  to 
l.">8.  a  week  above  pre-war  rates,  and  also  ask  that,  in  the  event  of 
any  further  increase  of  wages  being  conceded  to  the  engineering 
industry,  the  same  wages  shall  be  given  to  the  Corporation 
employes.  The  Finance  Committee  recommends  that  the  applica- 
tion be  declined,  as  the  question  of  wages  was  referred  to,  and 
decided  by  the  Committee  on  Production,  last  month. 

Haslingden. — The  electricity  department  made  a  loss  of 
£298  during  the  last  financial  year,  instead  of  the  estimated  profit 
of  £200. 

Ilford. — Loan  Application.  — Application  is  to  be  made 
to  the  Treasury  for  a  loan  of  £.").792,the  first  repayment  instalment 
falling  due  one  year  after  the  termination  of  the  war.  The  General 
Electric  Co..  Ltd..  whose  tender  has  been  accepted  for  two  2.')0-KW. 
rotary  converters,  insisted  on  the  insertion  of  a  clause  in  the  con- 
tract ])roviding  for  the  adjustment  of  the  amount  in  the  event  of 
the  manufacturing  cost  being  increased  as  a  result  of  direct 
instructions  from  the  Government.  The  clerk  was  directed  to 
commtmicate  with  the  L.G.B.  on  the  matter,  intimating  that 
should  such  an  event  arise,  the  Council  will  anticipate  the  Treasury 
reimbursing  the  Council  the  extra  cost  so  incurred. 

India. — According  to  '  'n/iilal  (Calcutta),  of  August  3rd, 
the  disappointing  ({uality  and  quantity  of  supplies  of  coal  in  the 


North  and  West  of  British  India  has  caused  consideration  to  be 
given  to  the  possibilities  of  using  hydro-electric  power  as  a  substi- 
tute in  industries  and  undertakings.  At  Bombay  motive  power  is 
obtained  from  the  Western  Ghats,  and  in  the  Punjab  it  is  proposed 
to  obtain  water  power  from  the  canals.  The  Bombay  undertaking 
already  provides  the  mills  of  Bombay  with  about  40,000  electric  H.P. 
The  undertaking  is  being  extended,  and  is  expecte<l  to  supply  all 
the  power  required  by  the  Bombay  mills,  tramways,  and  Port  Trust 
railway,  as  well  as  to  provide  for  the  lighting  of  the  city. 

The  hydro-electric  plant  at  Amritsar,  which  has  been  set  up 
recently  by  the  Punjab  Irrigation  Department,  is  a  similar  project, 
but  on  a  much  smaller  scale.  At  present  the  power  is  made  use  of 
to  irrigate  fields  for  agriculture,  and  to  drive  machinery  in  one  of 
the  workshops  of  the  Irrigation  Department.  It  is  expected  that 
this  irrigation  from  wells  will  reduce  at  the  same  time  the  subsoil 
moisture,  and  so  make  the  city  less  malarious. 

Not  only  is  it  probable  that,  in  regions  where  coal  is  scarce  in 
British  India,  hydro-electric  power  will  supplant  steam  to  a  large 
extent  in  the  conduct  of  industry,  but,  if  the  price  of  Indian  coal 
continues  to  rise,  as  is  expected,  it  is  also  likely  that  electricity  will 
be  generated  from  coal  on  a  much  larger  scale  than  hitherto  in  all 
the  large  towns  of  India,  and  utilised  for  public  and  domestic 
services  as  well  as  for  industries. — Board  of  Trade  Journal. 

Kirkheaton. — Provisional  Order. — Having  received 
notices  from  the  Huddersfield  Corporation  and  the  Electrical 
Distribution  of  Yorkshire,  Ltd.,  of  their  intention  to  apply  for  a 
provisional  order  authorising  them  to  supply  electricity  within  the 
urban  district,  the  U.D.C.  has  decided  to  invite  representatives  to 
meet  the  Council  to  discuss  the  matter. 

London. — Hackney. — Year's  Working. — The  report 
of  the  Corporation  electricity  undertaking  for  the  year  ended 
March  last  shows  a  total  sale  of  15,302,372  units,  or  nearly  69  per 
cent,  increase  on  the  previous  year  ;  this  large  increase  was  due 
mainly  to  power  supply,  for  which  some  125  million  units  were 
sold  ;  bulk  supply  to  Poplar  also  accounted  for  74S,(IOO  units,  but 
in  other  directions  there  was  a  falling  off.  Altogether  18  million 
units  were  generated,  and  about  3.5,000  purch,ased  from  Poplar 
under  the  interconnection  arrangement.  The  total  revenue  for 
the  year  was  £88,0.50;  the  total  expenditure,  £50,478  ;  and  the 
gross  balance  £37,572,  as  compared  with  £24.252  in  the  previous 
year.  Loan  charges  amounted  to  £30,032,  and  there  was  a  surplus 
of  £5,290  as  compared  with  a  deficiency  (the  first  recorded  on  a 
complete  year)  of  £8,265  on  the  previous  year.  The  reserve  fund 
at  March  31st  amounted  to  £25,340,  after  charging  thereto  the 
loss,  £4,774,  in  respect  of  a  breakdown  to  a  600-KW.  set. 

It  is  remarked  that  the  large  scheme  of  extensions  was  com- 
pleted early  in  the  year,  and  the  effect  of  the  efficient  plant  is 
shown  in  the  cost  of  energy  ;  working  and  management  cost 
amounts  to  ■75d.  per  unit,  as  against  '84d.  in  the  previous  year,  while 
the  all-in  cost,  r23d.  per  unit,  is  the  lowest  yet  recorded.  The 
decreased  average  cost  is,  of  course,  also  due  to  the  increased  power 
supply,  some  1,494  motors  of  12,370  h.p.  being  connected,  as 
against  1,381  motors  of  8,770  H.P.  in  1915-16.  Roughly  16  million 
of  the  total  units  generated  were  A.c.  ; ,  the  maximum  load  was 
7,951  KW.  and  the  load  factor  22  per  cent. 

Bethnal  Green. — The  B.C.  has  received  sanction  from  the 
L.C.C.  to  the  borrowing  of  a  sum  of  £l,00ii  for  the  provision  of 
further  house  services  in  connection  with  the  electricity  under- 
taking on  the  usual  condition. 

The  B.C.  has  been  recommended  to  add  33J  per  cent,  to  all  con- 
sumers' accounts  in  respect  of  electrical  energy  supplied  from 
October  1st. 

Manchester. — Proposed    Loan. — The   City  Council   is 

being  recommended  to  apply  to  the  L.G.B.  for  sanction  to  borrow 
£20,000  for  a*lditional  electricity  mains,  due  to  the  demands  of 
consumers  engaged  on  special  work. 

Preston. — The  National  Electric  Supply  Co.  lias  notified 
consumers  that  in  future  the  minimum  consximption  of  current 
chargeable  per  quarter  is  to  be  25  units. 

Rathmines. — Year's  Working.^ — The  year's  working  of 
the  Council's  electricity  undertaking  for  the  year  ended  March  SIst 
la.st  shows  a  total  revenue  of  £15.762,  a  total  exjienditure  of 
£10,003,  and  a  gross  profit  of  £5,751t.  Interest  and  sinking  fund 
charges  amounted  to  £7,678,  leaving  a  deficit  on  the  year's  working 
of  £1,919.  which  with  £1,157,  the  debit  balance  brought  forward 
from  the  previous  year,  makes  a  total  deficit  of  £3,076. 

Stalybridge. — Coal    CiiAUSE. — The    .Joint    Electricity 

Board  has  decided  that  the  coal  clause  for  power  supply  shall  be 
raised  from  '15d.  to  '2d.  from  January  1st  next. 

Stoke-on-Trent. — Linking-up. — In  connection  with  the 
proposed  linking-up  of  Stoke,  Newcastle,  and  Leek  for  electricity 
supply  purposes,  the  Stoke-on-Trent  Electricity  Supply  Committee 
has  authorised  the  engineer  to  prepare  a  scheme,  jointly  with  the 
engineer  of  Newcastlc-under-Lyme.  upon  that  authority  confirming 
the  conclusions  arrived  at  by  the  respective  chairmen  and  vice- 
chairmen. 

Templemore  (Co.  Tipperary).— Proposed  E.L.— At  a 

meeting  of  the  Urban  Council,  Mr.  McDonnell  gave  notice  to  move 
that  a  public  electric  lighting  scheme  be  adopted. 

Todmorden.— SroGESTED   Bulk  Supply.— At  the  last 

meeting  of  the  T.C.,  it  was  reported  in  connection  with  the 
Council's  application  to  the  L.(;.B.  for  sanction  to  borrow  £10,001) 
for  extensions  at  the  electricity  works,  that  the  Ministry  of  Muni- 
tions had  replied  suggesting'  linking-up  with  a  neighbouring  power 
station. 
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Walthamstow. — The  riimncu  ('(111111111101'  of  tliu  U.D.C. 

reooiiiiiieiuls  that  the  ivcommeiuliitioii  of  the  Eleotririty  Supply 
and  Litihtin^-  Committee  Ije  uinemlett  so  that  the  charf^es  for 
current  supplied  for  public  and  private  lighting:  be  increased  by  la 
further  13J  per  cent.,  makintr  '^'^l  per  cent,  in  all,  and  for  power 
and  heating:  by  a  further  l."i  per  cent.,  inakinjf  -10  per  cent,  in  all. 

It  is  proiiused  that  prepaymeiil  cimsuiiiers  be  charfred  an  equiva- 
1 'nt  of  a  fiu-ther  .">  \wi:  cent,  upon  the  sum  taken  from  the  meter. 
The  electrical  enjfineer  i.>*  to  enter  into  nejrotiation  with  those  con- 
sumers who  have  periotl  contracts,  with  a  view  to  their  payinjr  an 
increased  price  for  energ-y  without  jirejudice  to  the  terms  of  their 
oont  racts. 

Wharfedale. — ^I''-  WooillioiisL',  i-iifjinoer  to  the  Electrical 

Distriliution  of  Yorkshire.  Ltd.,  waited  upon  the  Guiseley  District 
Council,  last  week,  in  reference  to  the  company's  proposed  applica- 
tion for  a  Provisional  Order  ;  he  said  arran^rements  had  already 
been  come  to  with  Rawdon  and  Otley.  and  the  company  were  now 
approachiu,^-  the  I}urley-in-\Vharfedale  Council  ami  tlie  Wharfe- 
dale Rural  Council,  the  latter  in  respect  of  Menston.  Mr.  Woodhouse 
stated  that  the  conditions  had  so  greatly  chan;;ed  since  the  time  of 
the  asreeraent  with  Otley  that  he  could  not  give  an  undertaking: 
as  regards  the  terms  t6  Guiseley  without  conaultingr  his  directors. 


TRAMWAY  AND  RAILWAY  NOTES. 


Australia, — The  N.S.W.  (loveriiinent.  after  consultation 

Avith  the  Railway  Commissioners,  has  decided  to  increase  the  fares 
on  the  Government  tramways ;  whether  this  will  be  done  by 
shortening:  the  length  of  the  sections,  or  by  raising:  the  fares  on 
tliose  already  in  existence,  has  not  been  decided.  The  latter  is  con- 
sidered the  most  probable,  as  the  Commissioners  recognise  that 
businesses  have  g'rown  up  around  long'  recog'nised  tramway  sections, 
which  they  wt)uld  be  sorry  to  disturb. — Si/diiei/  Krenhiij  .Xewn. 

Blackpool.^Oii    the    recommendation    of    the   general 

uu»uag:er  (.Mr.  G.  Furnes.s)  the  Tramways  Committee  has  authorised 
the  provision  of  new  cross-overs  fi-oni  west  to  east  on  the  tramway 
immediately  opposite  the  North  Pier.  The  work  is  to  be  proceeded 
with  during-  the  coming  winter. 

The  Tramways  Committee  has  ,approved  a  scheme  for  the  doubling 
of  the  track  between  the  Hippodrome  and  Abingdon  .'Street, 
including  the  erection  of  an  ornamental  shelter  at  the  junction  of 
Abingdon  Street  and  Church  Street. 

The  Tramways  Committee  has  also  agreed  to  the  erection  of  a 
combined  tramwaj'  shelter  and  bureau,  with  clock  tower,  opposite 
Foxhall  Square. 

Doncaster. — Cheap   Tickets    Abolished. — The    Oor- 

jioration  has  decided  to  abolish  all  workmen's  dinner  tickets, 
coupons,  and  other  cheap  return  tickets  on  the  tramways,  owing 
to  increased  working  expenses,  higher  waices,  and  cost  of  material. 

East  Ham. — Year's  Workini;. — The  gross  profit  of  the 

Corporation  tramway  undertaking  for  the  year  ended  from  March 
31st  last  was  £4.4',t3,  which  showed  a  decrease  on  the  previous 
12  months  of  .£(i.0il4,  made  up  by  .£2.77i  decrease  in  income,  plus 
£3.320  increase  in  expenditure.  At  the  close  of  the  year,  after 
charging  interest  and  repayment  of  loans,  there  remained  a 
deficiency  of  .■62.3115. 

Haslingden. — Year's  Working. — There  was  a  profit  of 

£4!ir)  on  the  working  of  the  tramway  undertaking  for  the  past 
financial  year,  after  paying  £30.s  to  the  Accrington  Corporation  in 
view  of  the  latter's  deficit. 

Hebden  Bridge. — A  conference  is  to  be  held  between 
representatives  of  the  Halifax  Corporation,  the  Todmorden  Cor- 
poration and  R.D.C.,  and  the  Hebden  Bridge  U.D.C.  to  consider  the 
proposal  to  join  up  the  Halifax  tramways  with  the  Todmorden 
Coi-poration  motor-'buses. 

Hove. — The  Board  of  Trade  ha.s  e.ttended  to  August,  1918, 

the  time  under  the  Corporation  Act  for  the  completion  of  overhead 
e<iuipment  and  other  apparatus  for  working  trolley  vehicles  on 
certain  routes. 

Ilford. — The  tramway   manager  having  been  appointed 

on  a  Sub-Committee  of  the  Municijjal  Tramways  Association  to 
consider  the  standardisation  of  overhcail  equipment,  informed  the 
Tramways  Committee  of  the  Council  that  he  was  the  only  member 
of  the  Sub-Committee  in  the  South  of  England,  and  the  meetings 
would  probably  be  held  in  Yorkshire  :  permission  to  attend  these 
meeting's  was  given. 

Lancashire. — Tramway  "Wages  Award. — The  award 
of  the  Committee  on  Production  in  last  week's  arbitration  between 
19  Lancashire  and  Cheshire  tramway  undertakings  and  their 
employes  has  been  received  during  the  weekend,  and  the  result  is 
another  substantial  increase  of  war  wages  for  the  17,000  to  20,000 
tramway  workers  affected,  involving  a  big  extra  charge  upon  the 
local  imdertakings.  The  whole  of  the  workers,  male  and  female, 
over  18  years  of  age,  will  receive  an  advance  of  3s.  for  a  six  days' 
week,  and  those  under  18  obtain  Is.  6d.  The  total  war  advances 
for  a  six  days'  week  is  now  12s.  for  men,  9s.  for  women,  os.  6d.  for 
boys  under  18,  and  4s.  (id.  for  girls  under  18.  The  award  makes 
the  bonus  payable  for  overtime  aa  well  as  for  the  ordinary  working 
wages,  as  owing  to  shortage  of  staff  a  large  amount  of  overtime  is 
being   worked  ;    this   is  welcomed   by  the   workers.     The  award 


takes  effect  from  the  first  pay  day  in  Septcmlnr.  The  towna  con- 
cerneil  in  tlie  increa.ses  are  Manchester,  where  nearly  5,000  workers 
are  affected  ;  Salford,  where  the  increased  charge  is  estimated  at 
£9,000  a  year;  .Vccrington,  .\shton-undcr-Lyne,  Blackburn, Birken- 
head, Bolton,  Burnley,  Bury,  Colne,  Darwen,  Oldham.  Preston, 
Rochdale.  Stockport,  Wallasey,  'Warrington,  Wigan,  and  the  areas 
covered  by  the  Stalybridg'o  .Joint  Tramways  Board  and  the  South 
Lancashire  Tramways  Co.  A  leading'  tramway  official  in  Manchester 
declares  that  as  the  advances  will  mean  a  big  strain  upon  the 
de])artment.s.  the  possibility  is  that  there  will  be  a  g'cncral  increane 
of  tramway  fares  throughout  Lancashire. 

Leeds. — Interviewed,  last  week,  in  regard  to   the  Coal 

(controller's  suggestion  that  cconomi(!a  might  be  effected  by  curtail- 
ment of  some  public  services  -jus,  for  instance,  early  and  late  cars — 
Mr.  J.  B.  Hamilton,  the  general  manag'er.  stated  that  the  service 
there  had  already  been  curtailed  so  much  that  further  steps  in 
that  direction  were  hardly  likely,  and  it  was  at  the  instance  of  the 
authorities  that  special  early  morning  and  late  evening  cars  were 
running.  The  whole  question  of  the  service,  both  as  to  number  of 
cars  and  the  number  of  people  who  drive  and  conduct  them,  was 
now  engaging  the  attention  of  the  Committee.  The  present 
service  was  not  cjuite  adequate  for  the  number  of  people  who  wish 
to  travel. 

London. — The  L.C.C.  is  making  the  following  modifica- 
tions in  the  availability  of  transfer  and  workmen's  tramway  tickets, 
commencing  on  October  3rd  : — 

1.  Transfer  tickets  will  only  be  issued  for  journeys  where  no 
through  cars  are  run.  Passengers  who  can  make  their  journey 
without  a  change  are  requested  to  take  a  through  car.  Passengers 
who  hold  transfer  tickets  must  chang'e  at  the, point  indicated  on 
the  fare  bills  ;  such  tickets  will  not  be  accepted  at  other  points. 

2.  Workmen's  tickets  will  only  be  available  for  the  second 
journey  between  the  same  points  as  on  the  first  journey. 

These  changes  are  made  to  overcome  operating'  difficulties  caused 
by  war  conditions. 

Newcastle-on-Tyne.— Rating  Appeal. — The  Tramways 

Committee  has  issued  another  report  relative  to  the  assessment  of 
the  tramway  undertaking  for  the  poor  rate.  The  Assessment  Com- 
mittee has  intimated  its  willingness  to  reduce  the  assessment  for 
the  three  past  years  to  which  the  Corporation  had  objected,  but 
the  rates  have  not  been  amended,  and  the  Tramways  Committee 
has  been  forced,  as  a  last  resource,  to  appeal  to  Quarter  Sessions,  or 
lose  its  remedy,  and  appeals  are  pending'  in  respect  of  the  poor 
rates  mjule  for  1915.  191i;  and  1917.  The  Tramways  Committee  is 
advised  that  the  rates  do  not  conform,  and  cannot  be  made  to 
conform,  with  the  valuation  list.  The  hearing  of  the  appeal  was 
fixed  for  to-day. 

At  the  invitation  of  the  general  manager  of  the  tramways, 
representatives  of  the  local  shipbuilding  and  engineering-  yards  on 
the  Tyne  and  the  Trade  Unions  concerned,  met  to  consider  the 
complaints  as  to  the  inadequacy  of  the  service  of  workmen's  cars, 
and  the  fact  that  the  local  Tribunal  is  considering  the  wisdom  of 
cancelling  the  exemptions  of  some  of  the  men  employed  on  tram- 
way repairs  and  maintenance.  After  discussion,  it  was  decided 
that  the  general  manager  should  draw  up  a  statement  as  to  the 
position  of  the  tramways,  and  that  it  should  be  supported  by  the 
firms  and  Trade  Unions  represented,  so  that  the  matter  might  be 
liroug'ht  urgently  before  the  Ministry  of  Munitions,  that  the 
situation  might  be  relieved,  or,  at  aU  events,  that  the  staff  should 
not  be  further  depleted. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Japan. — The  Japanese  Diet  has  voted  a  large  appropria- 
tion for  the  extension  of  the  telephone  svstem  in  Japan. — ■?'.  a/id 
T.  Ai/e. 

Telephone  Development  of  the  World. — Europe,  whicli 

had  3,91u,000  telephones  at  the  beg'inning  of  1914,  had  at  the 
beginning  of  the  current  year  probably  4,180,000,  made  up  as 
follows  : —  » 

Great  Britain  (including  emergency  stations) 

Russia  (January  1st.  1916) 

Sweden  (271,797  at  January  1st,  1916) 

Denmark  1 1 50,000  at  January  1st.  1916)     ... 

Norway  (94,000  in  January,  1915)    ... 

Netherlands  (78,743  at  January  Ist,  1914)  ... 

Switzerland  (January  1st,  1917)       

Spain  (36,660  at  January  1st,  1915) 

Austria  (170,000  at  January  1st,  1915) 

Germany  (pre-war) 

France  (pre-war)         

Italy  (pre-war)  

Belgium  (pre-war)       

Hungary,  .the  Balkans.  Portugal.  Luxemburg,   &c. 
(pre-war)   ... 

4.180.000 
Great  Britain  has  increased  from  the  pre-war  figure  of  774.000 
and  even  if   the    "'  emergency  stations "   be  eliminated,   a  small 
increase  is  still  shown.     London,  despite  statements  in  the  Press  to 
the  contrary,  has  increased  from  259. uOu  to  269.538. 

Asia  had  303,000  telephones  at  the  beginning  of  1914.     Since 
then  there  has  been  an  increase  of   '  000  in  Japan.  6.000  in  Siberia 


..• 

812,000 

400,000 

(say) 

288,000 

(say) 

165,000 

(say) 

100,000 

100,000 

104,000 

(say) 

50.000 

170,000 

1.421,000 

... 

310,000 

... 

95,000 

51,000 

,  &c. 

... 

114,000 

^i^^^M^^A^itaa^^^d 
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and  about  2,000  in  Corea,  Manchuria,  and  Formosa.  We  may 
safely  put  the  tCtal  for  Asia  at  ;Mo,iK)(i. 

There  were  .')9,u00  telephones  in  Africa  in  I'JM.  The  fig'ures /or 
South  Africa  had  increased  by  4.0011  by  the  lieginninp;  of  1910. 
There  were  at  least  6(1,000  stations  in  Africa  at  the  bet;inuins;'  of 
this  year. 

There  are  11,300,000  telephones  in  the  United  States.  Canada 
had  .".33,090  in  June,  191.').  The  total  for  North  America  is  at  least 
11,920,000, 

In  South  America  there  were  about  170.000  telephones  in  1914, 
and  there  cannot  be  less  than  230,000  stations  workinjj  at  present. 

Official  fifrures  show  that  there  were  108,411!  telephones  in 
Australia  on  June  30th.  19Ui.  New  Zealand  had  .'J8,79(j  and  Hawaii 
7.0110.     Tot.al,  234,000. 

In  January,  1913,  there  were  about  13, ",00,000  and  in  1914 
U.."i00,000  telephones  in  the  world.  At  Januiiry.  1917,  there  must 
have  been  close  upon  17,000.000.— W.  H.  GuNSTON,  in  the  Tele- 
(jiapli  ami  Telephone  Joiiriiiil. 


CONTRACTS  OPEN  AND  CLOSED. 

OPEN. 

Morecambe. — October  15th.  Eleotric  Traction  Committee. 

Supply  of  electrically-driven  omnil)US.  See  ''  Official  Notices  " 
to-<lay. 

CLOSED. 

Accrington.  —  Electricity    and     Tramways    Comniittee. 

George  Hargreaves  &  Co.  :  .'iOO  tons  of  coal  per  month  for  a  year, 
at  existing:  prices,  subject  to  any  increase  or  decrease  fixed  by  the 
Coal  Controller. 

Barrow.— T.C. :— 

steam    tube-cleaning    apparatns.— Boiler    Tube    and    Flue    Cleaner    Co., 

Ltd.,  £178. 
Switchgear. — British  Thomson-Houston  Co.,  Ltd.,  £303. 
Graving-dock  switchgear. — Ferranti,  Ltd.,  £383. 
Switchgear.— Ferranti,  Ltd.,  £330. 
Transformer.— Ferranti,  Ltd.,  £369. 
Cables B.I.  jt  Helsby  Cables,  Ltd.,  £1,718. 

Bexhill-on-Sea. — T.C.  1,000  tons  of  Manners' washed 
peas  or  Shipley  peas,  for  the  electricity  works  :  Myers,  Rose  &  Co.. 
28s.  7d.  per  ton,  carriatfe  paid  in  truck  at  Bexhill. 

Dublin. — Corporation    Electricity    Committee.       Green 

economiser  :  G.  N.  Haden  &  Sons. 

November  1st.  G.N.  Railway  Co.  (Ireland).  Six  or  twelve 
months'  supply  of  general  storas  (including  several  electrical 
items").     See  "  Official  Notices"  to-day. 

Erith.  — U.D.C.  H.  Friday  &  Sons:  E.xtensions  to 
electricity  works. 

Ilford. — U.D.C.  Accepted  tenders  (the  lowest  in  each 
case  )  : — 

General  Electric  Co.,  Ltd.— Converting  plant,  £2,459. 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.— Cable,  £1,432. 

Albion  Clay  Co.,  Ltd.— Conduits,  £526. 

Walthamstow.— U.D.C.  :— 

Tiulor  .\r(tiiMulator  Co.,    Ltd.— Renewal  of   contract  for   maintenance  of 
buttery  ut  tlie  Sanatorium  for  ten  years,  at  i'2K  pei'  annum. 


FORTHCOMING     E.VENTS. 


Salford  Technical  and  Engineering  Association.-Haturday,  October  nth. 

.\t  7  p.m.     At  the  Royal  Teclini.aT  Institute.     Lecture  on   "The  Panama 

(Janal,"  by  Mr.  R.  Barker. 
Cblef  Technical    Assistants'    Association.— Saturday,   October  Gth.     At 

;(  p.m.      At   Tavistock    Hotel,    Covent   Garden.      Discussion    on    "Recent 

Developments  in  respect  of  Organisation  (if  HtatT  in  Electric  Light   Under- 

takini,'H." 

University  of  London  University  College.-  Wednesday,  October  loth.  At 
7  p.ni.  At  flower  Street.  \V.(_".  Lecture  on  "The  Engineering  Plant  in 
I^arge  Hotels,"  by  Mr.  A.  IL  Barker. 

Birmingham  and  District  Electric  Club.— Baturda^,  October  I3th.  At 
t;.;iO  p.m.    At  the  Swan  Hotel,  New  Street.     Ladies'  nigbt. 


NOTES. 
Women     Tramway     Employes     Assaulted.— At    the 

IIiidiliMstii'lil  I'olice  Cimrt.  \■,^si  week.  lidward  DinvriB.  stoker,  was 
fined  1U«.,  imd  ordered  to  pay  los.  witnes.ses'  expenses,  on  a  charsje 
of  assanltintr  Emily  Bradley,  tramcar  condiiotress,  on  September  7th. 
the  defendant  beintr  a  passenirer  on  a  car  on  the  Leeds  Road  route, 
on  which  the  com])lainant  w.as  on  duty.  Mr.  Proctor  (deputy  town 
clerk),  who  prosecuted,  said  the  ^'irl  conductre.'ises  on  that  route 
were  insulted  almost  every  day.  and  the  Tramways  Committee 
hoped  the  Bench  would  deal  with  such  cases  very  firmly. 

Exports  to  China. — The  London  (lazeth  for  October  2ik1 

contains  a  further  list  of  persons  and  bodies  in  China  tq  whom 
expprts  may  be  consigned. 


Educational. — University    of    London,    Univeusity 

COLLEOE.  -  Prof.  .1.  A.  Fleniinif,  F.R.S.,  will  deliver  a  public  leclnre 
on  "  The  Work  of  a  Telei)hone  Exchan^'e,"  on  Wednesday.  (Irtober 
17th,  at  ."■.:KI  p.m.,  and  a  course  of  six  lectures  on  "The  Principles 
of  Modern  Teletjraphy,"  on  Fridays,  at  .5  p.m.,  betrinnint;'  October 
2fith,  1917.  The  ])ublic  lecture  is  open  withotit  fee  or  ticket.  The 
course  is  open  both  to  members  and  non-members  of  the  University. 
Fee,  £1  lis.  (id.  Application  for  tickets  of  admission  to  it  should 
be  made  to  the  Secretary,  University  Collet?e,  Uower  Street,  W.C.  1 . 

Volunteer    Notes. — County    of    London  Volunteer 

Engineers  (Field  Companies). — Headquarters,  Balderton  Street, 
Oxford  Street,  W.  1. 

Orders  for  the  week,  by  Lieut.-Colonel  Clay,  V.D.,  commanding  : — 

O^cer  for  the  Week. — Second  Lieut.  P.  Bowden. 

Monday,  October  Hth.—VtriW  and  Elementary  Bridge  Construction  for  No.  3 
Company,  Left  Half  Company,  G.30.  Signalling  Class,  G.30.  Recruits' 
Drill,  6.30. 

Tufuday,  October  \)th, — Headquarters  closed. 

Wednesday,  October  lOth. — Drill  and  Elementary  Bridge  Construction  for 
No.  1  Company,  6.30. 

Thursday,  October  \Uh. — Drill  and  Elementary  Bridge  Construction  for  No.  2 
Company,  6.     Signalling  Class,  G.30.    Ambulance  Class,  6.30. 

Friday,  October  V2th, — Drill  and  Elementary  Bridge  Construction  for  No.  3 
Company,  Right  Half  Company,  6.30. 

Sunday,  Octaber  14(/i.  — Commandant's  Parade  for  work  at  Esher.  Parade 
8.15,  Waterloo  Station,  opposite  No.  10  Platform. 

Munketry,— The  Range  at  Belvedere  Road  will  be  open  every  Tuesday, 
Wednesday,  and  Thursday  evening  from  .5.30  to  7. 

Medical  Examination,— The  Medical  Officer  will  attend  at  Headijnarters  for 
this  purpose  every  Thursday  at  G. 

(By  order)  MacLeod  Yearslev,  Capt.  and  Adjutant, 

The  Question  of  Combination. — In  view  of  the  interest 

which  is  beinj;  taken  in  the  Government  recommendation  to  our 
manufacturers  to  combine  in  their  operations  in  readiness  for  after- 
the-war  conditions,  in  competition  with  other  countries,  the 
remarks  of  Sir  J.  E.  Johnson  Ferguson,  at  the  annual  meeting'  of 
Messrs.  Bolckow,  Vaug'hau  &  Co.,  Ltd.,  may  be  quoted.  He  said 
that  durinf":  the  last  few  months  they  had  heard  a  jireat  deal  about 
the  atlvantafi'es  of  combination.  Some  prentlemeu  had  held  up  the 
United  States  Steel  Corporation  to  their  admiration,  and  asked 
them  all  to  sink  their  individuality  in  one  concern.  Others,  again, 
hatl  extolled  the  advantages  to  be  derived  from  copying  the  method 
of  the  German  Vcrhuml.  He,  personally,  did  not  agree  with  a  great 
deal  of  what  those  gentlemen  said.  Small  concerns,  he  admitted, 
would  not  be  able  to  live  in  the  competition  of  the  future,  but  they 
could  not  describe  Bolckow,  Vaughan  &  Co.  as  a  small  concern,  and 
it  would  require  very  conclusive  evidence  of  the  advantages  to  be 
derived  by  the  shareholders  before  he  would  be  disposed  to  recom- 
mend such  a  change  as  was  advocated  by  these  gentlemen.  There 
were,  however,  two  directions  in  which  he  thought  useful  develop- 
ments might  be  made  by  arrangements  amongst  manufacturers.  A 
great  deal  of  useless  changing  of  machinery  might  be  avoided,  and 
in  that  way  by  continuous  running  over  a  long  period  without  a 
change,  the  output  of  machinery  might  be  considerably  increased. 
The  same  policy  which  had  le(l  to  standardised  ships  being  built 
should  be  much  more  largely  extended  than  it  was  now  to  all  other 
classes  of  production.  The  other  direction  in  which  he  thought 
the  iron  and  steel  manufacturers  of  this  country  might,  with 
advantage  to  themselves  and  to  our  national  trade,  act  together, 
was  that  of  securing  the  control  of  some  of  the  undeveloped  sources 
of  supply.  If  Germany  lost  Alsace-Lorraine,  and  he  supposed  there 
was  not  one  of  them  who  could  contemplate  a  termination  of  the 
war  with  any  other  result,  she  would  lose  her  principal  domestic 
source  of  iron  ore  supply.  They  all  knew  how  vigilant  the  German 
Government  was  to  foster  and  protect  the  interests  of  its  matiu- 
faoturers.  They  might  naturally  assume,  therefore,  that  one  of 
the  very  first  steps  it  would  take,  after  the  close  of  the  war,  would 
be  to  try  to  secure  the  control  of  some  of  the  principal  iron  ore 
fields  of  the  worid.  The  principal  of  those  fields  were  far  too  big 
and  important  for  any  one  individual  concern  to  tackle,  and  the 
only  way  in  which  our  interests  could  be  protected  was  by  the 
formation  of  a  company  representing  the  consumers,  and  possibly 
the  merchants,  of  this  country,  to  aciiuire  and  develop  some  of  these 
supplies,  and  it  seemed  to  him  that  if  there  ever  was  a  case  in 
which  it  was  desirable  for  the  Government  to  interest  itself,  this 
wa.s  such  a  case. 

Fused  Silica.— Israel  Rosenhhiin,  of  Swaiii])8eott,  Mass., 

has  ]iatented  a  method  of  producing  articles  of  fused  (juartz  in  an 
atmosphere  of  iiitrogi'ii  in  graphite  crucibles.  The  method  is  based 
upon  the  discovery  that  if  a  transparent  quartz  tnlx;  is  slipped  over 
a  graphite  rod  and  heatetl  to  a  temperature  between  1,400°  and 
l.(!0(i^'  Centigrade  in  a  nitrogen  atm»s])here,  a  compound  of  silicon, 
nitrogen  and  carbon  is  formed,  which  acts  as  a  protective  coating 
over  the  graphite  rod,  and  (jrc'vents  further  action  on  the  graphite 
by  the  quartz.  As  the  melting  [loint  of  the  compound  of  silicon, 
nitrogen  and  carbon,  when  once  fornu-d.  is  far  above  the  temper- 
ature needed  to  render  the  ijuartz  plastic,  which  is  about  l.Sdli'^ 
Centigrade,  it  follows  that  this  compound  acts  as  a  protective  layer, 
not  permitting  the  quartz  to  be  contaminated  by  the  graphite.  In 
practice,  illuminating  gas  may  also  be  used. — -Vef.  and  fViem.  Kngi- 
neeriiKj, 

Dangers  of  Gas  Lighting.— A  serious  a«ident  recently 

occurred  in  Imlia  from  an  unusual  cause.  A  gas  cylinder  came 
adrift  from  underneath  the  coach  of  a  pa-ssenger- train  whilst  run- 
ning on  the  Madrii-s  and  Southern  Mahratta  Railway  between 
Biccavol  and  .\na))artbi,  due  to  one  of  the  supiH)rts  failing.  The 
cylinder  appears  to  have  been  fully  charged  with  g,a.«.  and  when  it 
fell  at  one  end  on  to  the  jwrmanent  way.  the  Imgie  of  the  moving 
vehicle  caught  it,  crushed  and  forced  it  up  through  the  Hoor  of  the 
carriage,  where  it  exploded,  partially  wrecking  the  carriage  and 
seriously  injuring  several  of  the  occupants. — The  Locomotiie, 
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Decimal  Coinage. — I"  issuing  a  pamphlet  dealing  witii 

the  existinsr  liritish  systt'iu  of  eoinase  anil  the  proiKWcd  method  of 
reform,  which  we  have  alreiwiy  not  iced,  the  Decimal  Association 
states  that  its  etl'orts  are  now  reinforced  hy  the  recommendations 
of  the  Institute  of  Bankers  and  the  Association  of  Chambers  of 
Commerce,  all  three  bodies  beinsr  in  agrreement  that  the  desired 
chancre  cjui  best  be  accomplished  by  retaining  the  M.  sterliiipr  as 
the  monetary  unit,  and  dividiujr  it  decimally,  a  course  which  would 
leave  the  values  of  all  our  sold  iind  silver  coins  unchanged.  It  is 
pointed  out  that  the  purchasintr  jiower  of  the  peniiy  has  com- 
pletely chansreil  during'  the  war,  and, that  the  inflexibility  of  our 
subsidiary  coina«'e  has  been  one  of  the  causes  acci'utuatin;,'  the 
higrh  prices  of  daily  necessities,  which  have  been  the  root  of  so  much 
industrial  unrest  ;  the  ])resent  proposed  ohanpres.  insteiul  of  beintr 
ajrainst  the  interests  of  the  industrial  classes,  will  in  reality  be  of 
advantage  to  them.  One  has  only  to  recall  tlie  many  instances  of 
the  prices  of  halfpenny  jjoods  and  services  bein;;  raised  to  a  penny. 
and  of  penny  troods  beinn  raised  to  three  halfpence  for  lack  of  an 
intermediate  coinajje.  to  realise  the  truth  of  the  statement. 

These  advances  of  loO  per  cent,  and  'ii>  jier  cent,  respectively 
have  been  made  when  perhaps  2(1  per  cent,  would  have  reimbursed 
the  sellers  for  their  increased  cost,  and  the  introduction  of  new 
subsidiary  coins,  having'  values  intermediate  l)etween  our  present 
halfj)enny  and  penny  and  between  our  penny  and  three  halfpence, 
would  aocordintjly  be  a  great  boon  to  the  consumers  of  "  penny- 
worths ■'  in  any  form. 

It  is  certain  that  the  pre-war  level  of  prices  cannot  be  restored 
for  a  long  time  to  come  (if  ever\  and  that  the  jirovisiou  of  an 
enlarged  range  of  low-denomination  coins  in  closely  grjiduated  stejis 
would  accordingly  afford  much  relief  to  our  hard-pressed  people, 
while  enabling  the  seller  to  get  a  fair  increase  of  price  for  his 
article.  It  is  the  aim  of  the  Association  simultaneously  to  provide 
the  desired  relief  and  to  confer  the  benefits  of  decimal  coinage 
upon  the  nation,  thereby  removing  a  burden  which  for  years  has 
oppressed  all  classes  Expressions  of  opinion  on  the  subject  wUl 
be  welcomed  by  the  Association, 

Electrode  Cooling. — A  simple  arrangement  of  the  water 

cooling  on  electrotles,  introduced  by  the  writer  some  time  ago,  on 
the  Heroidt  furnace  at  the  Hussey-Binns  Steel  Co,  plant,  has 
worked  very  satisfactorily.  The  accompanying  sketch,  showing 
the  arrangement  as  applied  to  the  middle  electrode,  gives  the 
principle. 

The  cooling  water  comes  through  the  armoured  hose  (1)  to  dis- 
tributing box  (2).  fastened  on  the  outside  of  the  columns  for  the 
electi-ode-holders.  Only  three  pipes  go  out  fi-om  the  distributing 
box — one  to  each  electrode,  each  of  which  is  furnished  with  a 
regulating  valve.  Where  the  pipe  passes  the  roof-ring  a  piece  of 
rubber  hose  C'i)  is   inserted  for  insulation,  and  connected  with  a 


Fig.  1. --Arrangement  for  Water  Cooling, 


union  {i)  to  the  pi])e  which  goes  to  the  cooling  ring.  The  return 
pipe  from  the  cooling  ring  is  connected  with  a  union  (.5)  to  the 
rubber  hose  (G),  which  is  sufficiently  long  to  allow  for  total  electrode 
movement  and  some  surplus  to  prevent  kink.  This  rubber  hose  is 
again,  by  means  of  union  (7),  fastened  to  the  jiipe  leading  to  the 
electrode-holder,  and  the  retui'n  pipe  from  this  is,  by  means  of 
union  (S)  and  nrbber  hose  (!i),  connected  to  the  dowTifall  pipe  (10), 
which  is  fastened  to  the  electi-ode  carriage.  From  the  pipe  (10) 
the  armoirred  rubber  hose  (II)  leads  to  the  common  waste-water 
box. 

The  advantage  of  the  arrangement  is  that  all  pipes  on  the  furnace 
can  be  very  easily  drained  in  case  of  cold  weather,  when  the 
furnace  is  out  of  operation,  and  freezing  of  the  water  is  to  be 
feared.  Disconnection  of  the  unions  of  the  armoured  feed  hose  (I) 
and  waste  hose  (11)  will  give  complete  drainage  . 


In  case  muddy  river  water  is  used  for  cooling,  it  is  lulvisable  not 
to  thread  the  ends  of  the  pipes  on  which  the  hose  from  the  cooling 
rings  arc  fastened.  This  avoids  danger  when,  aft<!r  a  clogging  up. 
steam  will  be  suddenly  developed  in  tile  cooling  ring,  causing  the 
hose  to  blow  off. 

A  further  advantage  is  that  very  little  rubber  hose  is  used,  and 
only  three  valves  are  to  be  operated  by  the  furnaceraan. — Haakon 
Stvri,  in  Met.  uiid  ('hem,  EiKjiiieeriiiij. 

Aeronautical  Institute  of  Great  Britain.— The  member- 
ship of  this  Institute,  which  is  now  in-;irly  l.oDii.  has  rei^ntly  been 
re-classitied.  and  it  is  hoped  that  the  Associateship,  which  is  oi)en 
to  accredited  members  of  the  iiublic,  will  be  largely  availed  of  by 
the  rank  and  file  of  the  industry,  for  whose  benefit  a  special  course 
of  aeronautical  engineering  instruction  will  be  organised. 

New  Allied  Conference  in  I>aris.— Acfonling  to  I^iiter 

((luoteil  in  the  /Vw/c.v),  an  inter-Ally  Conference  to  deal  with  the 
treatment  of  enemy  goods  in  occuiiied  territory  will  meet  in 
Paris  on  October  8th, 

Practical  Experiences  with  Tough  Rubber  Com- 
pound Cables. — In  the  last  line  of  the  article  by  Mr.  W.  EUerd- 
Styles,  on  page  2!»2  of  our  last  issue,  the  word  '"brushes"  should 
read  "  bushes." 

Appointments  Vacant. — Assistant  mains  superintendent 
(-los.)  for  the  Rochdale  Corporation  Electricity  Department  ;  .shift 
engineers  for  Eccles  Corporation  and  Stepney  B,C,  See  our 
lulvertisement  ])ages  to-day. 

The  Kensington  and  Netting  Hill  Arbitration  :  Award. — 

With  reference  to  the  arbitration  proceedings  in  respect  of  the 
Kensington  and  Notting  Hill  Electricity  Supply  Companies,  which 
were  reported  in  the  Electrical  Review  in  July  last,  we  under- 
stand that  the  arbitrator  has  issued  his  award,  finding  in  favour  of 
the  Kensington  and  Knightsbridge  Co.  on  all  points,  subject  to  the 
decision  of  the  Conrt  on  the  legal  construction  of  the  agreements, 
and  other  points  of  law. 

A  French  Exhibition  of  Industries.— The  French  nation 

are  tackling  in  a  very  practical  manner  the  question  of  rendering 
themselves  independent  of  German  and  Austrian  manufacturers.  No 
society  has  been  more  active  in  this  campaign  than  the  Societe 
d'Encouragement  pour  1'  Industrie  Xationale,  of  Paris,  Last  June  the 
society  organised,  and  held  at  their  headquarters,  a  representative 
exhibition  of  French  products.  The  exhibits  included  :  (1)  articles 
which  previous  to  the  war  were  not  manufactured  in  France  at  all  ; 
(2)  goods  which  prior  to  the  war  were  manufactured  in  areas  now 
in  enemy  occupation,  but  which  have  since  been  manufactured  in 
regions  without  the  Army  zone.  Over  71  firms  showed  exhibits, 
and  the  experimental  electrical  section  was  well  represented.  A 
number  of  manufacturers  are  now  giving  their  attention  to  the 
production  of  glasses  suitable  for  electric  lamps,  and  have 
succeeded  in  turning  out  a  satisfactory  article  as  the  exhibits 
demonstrated.  Blown  glass-work  for  such  articles  as  Gfeissler  tubes, 
&c.,  was  shown.  Particular  interest  was  shown  in  some  specimens  of 
the  Coolidge  tube  which  one  French  manufacturer  has  taken  up 
enthusiastically,  and  which,  as  Prof.  Fery  points  out,  is  likely  to 
assume  great  importance  in  the  future  in  connection  with  the  radio- 
graphic examination  of  metals. 

A  representative  series  of  ebonite  goods  was  shown.  This  class 
of  article  France  obtained  largely  from  Germany  liefore  the  war, 
but  it  is  now  demonstrated  that  she  can  turn  out  articles  which 
will  answer  the  purpose  just  as  well.  As  is  the  case  with  England, 
the  French  are  taking  steps  to  ban  German-made  magnetos 
altogether.  A  number  of  types  were  shown  by  various  motor 
manufacturers  and  others.  Small  electric  motors,  too,  are  now 
being  manufactured  in  France  for  a  variety  of  purposes.  For  obvious 
reasons,  very  little  was  shown  in  the  way  of  heavy  adectrical 
machinery  or  instruments.  When  practically  every  firm  in  France 
is  engaged  on  war  work,  it  is  most  praiseworthy  to  find  that  many 
are  able  to  show  that  in  the  efforts  of  that  coimtry  towards  recon- 
struction, they  are  not  neglecting  the  practical  measures  necessary 
in  attaining  the  desired  end.  The  French  society  mentioned 
above,  from  whose  Bulletin  for  July^August  these  notes  are 
compiled,  is  rendering  signal  service. 

German     Enterprise    in    Switzerland. — In    ritulustrie 

Elect h que  it  is  stated  that  Germany  is  specially  interested  in  the 
electrical  and  mechanical  industries,  metallurgy,  construction,  and 
financial  groups  controlling  these  industries,  in  Switzerland.  In 
electricity,  the  Berlin  group  represented  by  the  A,E.G.  disposes  of 
more  than  275,000  H.r..  and  a  capital  of  over  600  million  fr.,  of 
which  340  millions  are  represented  by  shares,  and  308  millions  by 
loans.  The  Siemens  group  controls  310  million  fr.  German,  or 
.Swiss-German,  y^p/-.v()««e/  plays  an  important  part  in  the  adminis- 
tration of  the  enterprises  in  which  German  capital  participates  ; 
thus,  the  Banque  des  Chemins  de  Fer  Orientaux  of  Zurich  includes, 
amongst  17  directors.  8  Germans  and  1  Austrian  ;  the  Banque  ixiur 
Entreprises  Electriques,  in  Zurich,  includes  IG  Germans  and  only 
7  Swiss  ;  the  Metallgesellschaft.  of  Basle,  9  Germans  to  6  Swiss. 

Electrical  Smelting  of  Iron  Ore.— It  is  announced  that 

a  new  electrically-operated  iron  smelting  plant  has  been  built,  and 
has  commenced  operations,  at  the  Porjus  Falls,  this  being  the  first 
attempt  to  treat  North  Swedish  iron  ore  on  the  spot.  The  first 
furnace  to  be  started  is  said  to  be  producing  8  tons  daily,  and  the 
output  is  to  be  raised  to  20  tons  per  day  by  the  starting  of  a  second 
iron  pyrites  furnace.  The  erection  of  a  third  furnace  to  produce 
chrome  and  other  alloy  iron  is  also  in  contemplation. 
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The  Industrial  League. — We  have  aeceived  from  Mr. 

H.  Sclioley,  hou.  secretary  of  the  Industrial  League,  a  pamphlet 
describin-j  its  objects  and  methods,  and  containing  a  number  of 
appreciative  extracts  from  Press  comments.  The  League  is  the 
outcome  of  a  series  of  small  meetings  of  employers  and  prominent 
Labour  leaders  held  during  the  past  two  years,  with  the  object  of 
bringing  employers  and  workers  together  in  friendly  relationship — 
perhaps  the  most  important  and  urgent  necessity  of  the  time.  Its 
mission  is  chiefly  an  educational  one.  and  its  mode  of  operation  is 
the  dissemination  of  information  with  a  view  to  enabling 
employers  and  workers  better  to  understand  each  other's  position 
with  regard  to  social  and  industrial  questions.  Considerable 
success  has  already  been  achieved  in  this  direction  at  the  London 
meetings,  and  the  League  proposes  to  establish  local  Associations 
of  the  same  character  in  large  centres  of  industry  throughout  the 
country,  which  would  be  affiliated  to  the  parent  body  and  assisted 
in  carrying  on  their  work.  It  is  essential  to  secure  direct  contact 
with  the  workei-s,  and  this  will  be  effected  through  the  medium  of 
the  Trade  Unions  and  men  who  are  closely  associated  with  Labour. 
Both  employers  and  workers  will  be  represented  on  the  General 
t'ommittee,  which  is  in  process  of  formation.  The  League  will 
work  in  co-operation  with  all  Associations  which  have  similar 
aims  ;  its  position  is  epitomised  in  the  following  general  state- 
ment : — 

Having  regard  to  the  fact  that  the  war  will  leave  the  nation 
burdened  with  a  huge  debt,  it  is  necessary  to  increase  the  general 
output  of  the  community.'and  it  is  of  vital  importance  that  greater 
and  more  friendly  co-operation  shall  exist  between  employers  and 
employed. 

It  is  essential,  first,  that  the  social  conditions  of  the  people 
should  be  elevated  :  secondly,  that  the  greatest  possible  output  be 
obtained  in  every  industry ;  and.  thirdly,  that  all  industries, 
small  as  well  as  large,  should  be  encouraged  in  every  possible 
manner. 

Agreements  should  provide  for  every  willing  worker,  wages  that 
will  assure  a  certain  and  secure  existence  fttr  himself  and  his 
dependents.  A  guaranteed  minimum  wage  ia  therefore  essential  to 
the  workers  in  every  industry. 

To  encourage  output,  rates  of  wages  should  provide  that  the 
exercise  of  .superior  skill  should  be  fully  rewarded. 

Considerable  funds  will  be  required  to  carry  out  its  objects,  and 
subscriptions  (£1  per  annum  for  individuals,  £2  for  firms)  and 
donations  are  invited  b.v  the  hon.  treasurers,  Mr.  G.  .T.  Wardle,  M.P., 
and  Mr.  Lee  Murray.  Mr.  |J.  Ames  shares  with  Mr.  Scholey  the 
office  of  hon.  secretary,  and  the  address  of  the  League  (/»/•«  ten/.}  is 
56.  Victoria  Street,  S.W.  1. 

Household   Coal    Distribution  Order,  1917. — Owing  to 

doubts  as  to  the  scope  of  the  order,  buildings  not  used  as  private 
dwelling  houses  (such  as  schools,  hospitals,  bakehouses,  public  halls 
and  institutions,  offices,  &c.)  have  largely  failed  to  make  out  requi- 
sitions for  the  assessment  of  their  supplies  of  coal,  coke,  or  other 
fuel  commencing  October  1st.  so  as  to  comply  with  the  terms  of 
the  Order.  As  it  is  not  desirable  that  a  difficulty  of  this  kind 
should  in  many  cases  interrupt  the  usual  supplies  to  such  buildings, 
registered  coal  merchants  may  continue  their  deliveries  during  the 
month  of  October,  even  although  they  hold  no  certificate  autho- 
rising the  supply.  The  merchants  should  at  once  give  notice  to 
their  customers  calling  attention  to  this  failure  on  their  part  to 
complete  the  necessary  requisitions,  so  that  the  supply  may  be 
regularised  a.s  quickly  as  possible.  It  should  be  noted  that  where 
a  supply  of  coal,  coke,  or  other  fuel  is  used  partly  for  industrial 
purposes  and  partly  for  heating,  cooking,  or  domestic  purposes,  a 
requisition  will  be  required  for  such  part  of  the  sujiply  as  comes 
within  the  scope  of  the  Order.  The  Order  comes  into  force  on 
October  1st,  with  regard  to  all  buildings  used  a^  a  private  dwelling 
house  or  dwelling  houses,  and  no  extension  of  time  is  permitted  in 
their  case. 

Coal  Wagons. — The  Tinics  st;ite,s  that  it  is  now  con- 
fidently expected  that  the  Controller  of  (loal  Mines  will  have  a 
sufficient  number  of  railway  and  privately-owned  coal  wagons  at 
his  disposal  by  October  l.'ith  to  remove  all  ground  for  anxiety 
about  the  conveyance  of  coal  from  the  collieries  to  the  various 
depots  established  throughout  the  country.  In  this  work  the 
Controller  has  had  the  loyal  co-ojicratioii  of  all  the  railway 
companies. 


OUR    PERSONAL    COLUMN. 

Tie  Jiditort  inrite  electrical  engineerx,  whether  connected  with  the 
technical  iir  the  commercial  ride  of  the  profexxioii  and  induxtrj/, 
aim  electric  tramwaij  and  railwaij  officials,  to  keep  readers  of  the 
Electrical  Review  imdcd  as  to  their  moreinentt. 


Central  Station  and  Tramway  Officials. — Mr.  H.  Barson 
ha.s  been  appointed  charge  engineer  at  the  Dover  Corporation 
electricity  works,  vice  Mr.   \.  H.  Jones,  resigned. 

The  Liverpool  City  Council  i.s  heinK  asked  to  giant  a  large 
niiinber  of  increases  in  salary  to  Corporation  officials,  the 
total  amounting  to  something  like  £3,500  a  year.  Included 
amongst  them  are  the  following  : — Tramways  Department : 
Mr.  C.  \V.  Mallin.s,  general  manager,  from  f  1.250  to  £1.500; 
Mr.  T.  Coole,  engineer's  assistant,  from  £100  to  £500,  rising 
12  months  lat«r  to  £5.5^1;  Mr.  T.  Ridyard.  rolling  stock  and 
works  superintendent,  from  £400  to  £5<J0,  rising  in  12  months 
to  £,55<").  Electricitv  Supplv  Department:  Mr.  H.  Dickinson, 
city  electrical  engineer,  from  £1,500  to  £1,600;  Mr.  P.  .J. 
Robin.son,  Buperint<^ndent  engineer  of  stations,  from  £.500  to 
£700.  and  to  be  appointed  chief  engineer's  assistant;  Mr.  li. 
Breach,  assistant  electrical  engineer,  from  £370  to  £425,  and 


to  be  appointed  engineer's  assistant.  City  Lighting  Depart- 
ment:  Mr,  A.  G.  Smith,  lighting  engineer,  from  £500  to  £550. 
The  proposals  have  met  with  some  criticism  outside  the  Coun- 
cil, and  Aid.  Burgess  has  given  notice  of  motion  that  all 
suggested  inci-eases  of  salaries  over  £1,000  a  year  lie  deferred 
for  12  months. 

The  Kingston-on-Thames  Lighting  Committee  recommends 
that  the  salary  of  the  electrical  engineer  (Mr,  T.  A.  Kingham) 
he  increased  by  £-50  a  year,  with  a  further  increase,  of  £25 
a  year  hence. 

General. — Electrical  men  will  receive  with  interest  the 
announcement  that  Lord  Ehondda  has  recognised  the  organis- 
ing ability  of  Mr.  H.  B.  Eenwick,  managing  director  of  the 
County  of  London  Electric  Supply  Co.,  Ltd,,  and  has  ap- 
pointed bini  to  act  as  Director  of  Feeding  Stuffs  at  the  Minis- 
try of  Food,  Mr.  Eenwick  will  be  charged  with  the  duty  of 
organising  the  supply  and  distribution  of  oil  cukes  and  other 
cattle  food.  At  Tjord  Rhondda's  special  request  the  directors 
of  the  County  Co.  have  agreed  to  loan  Mr.  Renwick's  ser- 
vices for  the  purpose  mentioned. 

Mr.  Wm.  Lunn,  A.M.I.E.E.,  who  returned  fioin  Ciilifornia. 
U.S.A.,  in  the  fall  of  1915,  has  left  Messrs.  R.  W.  Blackwell 
and  Co..  Ijtd..  to  take  up  a  position  as  electrical  surveyor 
with   the   Norwich  Union  Fire  Insurance  Society,  Ijtd. 

At  Morecambe,  last  week,  Mr.  Osw.\i,i)  G.  Cook,  electrical 
engineer  under  the  Eoyal  Engineers,  at  a  military  power 
station,  was  married  to  Mi.ss  Hannah  Hardill.  daughter  of 
Mr,  Will.  Haidill.  of  Messrs.  Wm.  Hardhill,  Sons  &  Co., 
Ltd.,    Netherfield  Foundry,   Cleckheaton. 

Mr.  J.  Fl.\nag.^x,  of  Bo)ton,  has  been  appointed  electrical 
engineer  to  the  Tees  Side  Bridge  &  Engineering  Works,  Ltd., 
Middlesbrough. 

The  directors  and  .staff  of  the  Midland  Electric  Tjight  and 
Power  Co.,  Ltd.,  have  preisented  an  in.scribed  gold  watch  to 
Lance-Corporal  A.  ,T.  Whitehead,  Signalling  Company,  R.E., 
■who  recently  gained  the  Mihtary  Medal  for  good  work  in  the 
field. 

For  his  services  in  having  the  Dublin  &  Lucan  Electric 
Railway  placed  under  Government  control,  the  manager,  Mr. 
D.  McDowALL  Grosart,  has  been  presented,  oil  behalf  of  the 
shareholders  and  users,  with  a  gold  watch  and  a  cheque. 

Roll  of  Honour. — Major  Gordon  Spencer  Maustox,  an 
electrical  assistant  with  Messrs.  Berry.  Skinner  k  Co.,  who 
enli.sted  as  a  private  in  the  Eoyal  Engineers  at  the  beginning 
of  the  war,  and  obtained  a  commission  after  being  wounded  . 
in  1915,  was  mentioned  in  a  dispatch  by  Sir  Douglas  Haig  for 
excellent  and  exceptional  work.  He  has  now  reached  the 
rank  of  temporary  Major,  and  has  been  granted  the  Military 
Medal. 

We  regret  to  learn  that  Lieut. -Col.  Eobert  WniTEHEAn 
Hammond,  Royal  Fu.siliers,  died  on  September  ;-i0th  of  wounds 
received  two  days  previou.sly.  Ijieut.-Col.  Hammond  was  the 
only  son  of  the  late  Mr.  Robert  Hammond.  He  was  an  Asso- 
ciate Member  of  the  Institution  of  Civil  Engineers,  a  Member 
of  the  I.E.E.,  and  was  a  partner  with  his  father  in  the  con- 
sulting engineering  tirm,  Robert  Hammond  &  Son. 

Lieutenant  A.  J.  Adamson,  R,G,A,,  account.int  to  the  Ox- 
ford Electric  Co,,  Ltd,,  has  been  killed  in  action. 

Private  S,  Bisnor,  London  Regiment,  and  Driver  11,  Scott, 
R,F,.\,,  both  formerly  in  the  general  office  of  the  India-Rubber 
Co,,  Silvertown,  have  been   wounded  in  France, 

Gunner  T.  Illingworth,  who  was  employed  by  the  Phoenix 
Dynamo  Co.,  of  Bradford,  has  died  of  wounds  received 
in  action. 

Private  J,  Whaiaev,  Machine  Gun  Corps,  who  has  been 
killed  in  action,  w-as  employed  by  Messrs.  Dick,  Kerr  &  Co., 
Preston. 

First  Air  Mechanic  S.  Haee,  R.F.C,  has  gained  the  D.C.M.. 
for  conspicuous  gallantry.  His  wireless  station  came  under 
heavy  fire,  and  the  aerial  was  shot  down  three  times,  but  he 
re-erected  it  on  each  occasion,  eventually  restoring  communi- 
cation with  his  aeroplane.  Before  joining  the  Army  he  was 
a  telegraphist  at  the  G,P,0,,   Manchester,  ^ 

Lance-Corporal  F,  Baldwin,  Signalling  Corps,  E.E,.  and 
attached  to  the  cable  section,  has  been  awarded  the  Military 
Medal  for  repairing  telegraph  wires  under  heavy  fire.  He 
was  emplovcd  as  a  linesman  at  the  Burnley  Post  Office. 

Private  R.  Rooeuson,  Tiancashire  Fusiliers,  who  has  been 
killed  in  action,  was  for  10  years  employed  by  Messrs.  I. 
I'rankenburg  &    Sons.    Ltd.,   cable  manufaciui.-rs,    Salford, 

Private  W,  Capstkk,  Scots  Guards,  has  di<Ml  from  vi'onnds 
received  in  action.  He  was  employed  in  the  Blackpool  Cor- 
poration electricitv  department  as  a  cable  layer. 

Rifleman  II,  Emmens,  Rifle  Brigade,  killed  iVi  action,  was 
emploved  by  the  British  Westinghouse  Co..  Ltd.,  Trafford 
Park. 

Mr.  J,  Wilkinson,  wireless  telegraphist  in  the  R.N.V.R.. 
has  been  killed.  He  was  emploved  by  the  British  Westing- 
house  C<i..  Ltd..  Trafford  Park,  .^     , 

Signaller  B,  G,  Alldav.  of  the  K,0.  Royal  Lancaster  Regi 
ment,  whilst  serving  as  a  wireless  operator  in  the  signalling 
section  on  August  Oth,  conducted  him.self  with  such  gallantry 
as  to  earn  the  commendation  of  the  officer  commanding.  He 
was  a  Blaekpool-Lvtham   tramway  employ^. 

Private  H.  E.  Whf.tton,  Lancashire  Fusiliers,  who  has 
been  killed  in  action,  was  employed  by  the  British  Westing- 
house  Co.,  Trafford  Park. 
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rrivaW  D.  Bkad.shaw,  who  is  wouiuiod,  was  t'iiipli)yod  by 
the  St.  Helens  Cable  &  Rubber  Co..   Ltd.,  Wanin^tnn. 

The  Militaiv  Medal,  for  earryinj,'  dispatches  under  heavy 
shell  lire,  has  been  awarded  to  Private  .\.  Bkkhns,  London 
R<>t;inieut,   a  member  of  the  stall  of  the   Croydon   eleetrieity 

works.  ,     .  ■  •  -.1 

Lanee-Corporal  W.  J.  Fussfxl,  R.E.,  an  electnciaii  with 
Mes.srs   R.  Kendall  &  Sons,  of  Bath,  has  fallen  in  aetiou. 

Gunner  .\.  E.  Tago,  R.F..\..  who  was  enyatied  at  StalTord 
with  Me.>^srs.  Siemens  Bros.,   Ltd.,  has  fallen  in   aetion. 

r.unner  E.  -T.  Hedoecock,  R.O.A..  who  has  fallen  in  aetum, 
was  ensaped  at  the  Dover  Corporation  elcetrie  lifiht  works. 

Mr.  Reginald  Dodp,  W.O.,  U.N..\.'S.,  who  has  lost  Ins  hte 
In-  drowninp  served  his  articles  at  the  Canterbury  municipal 
eiectrieitv  works  under  Mr.  Blascheek,  and  later  held  an 
appointment   with  the  Tramway   C-o.   at   Sheerness 

Second-Lieutenant  R.  B.  Gaskin,  Northmnberland  i'usi- 
liers,  who  has  fallen  in  action,  was  on  the  stall  ot  Messrs. 
.\iton   &   Co.,  of  Derby.  ,      ,        j-   w  t  f 

Sapivr  F  A  Button.  R.E..  who  has  died  froni  lever  at 
Basra,  was  on  the  stafi'  of  the   Brondey  (Kent)  Electric  Li«ht 

'captain  R.  H.  nHTHoiK.  R.E..  who  was  before  the  war 
chief  electrical  engineer  to  Messrs.  Pilkington  Bros.,  Ltd.,  of 
St    Helens,  has  been   wounded  in   action. 

i'rivate  F.  C.  Foskett,  employed  by  the  Birmingham  elec- 
tric supply  dei.>artinent.  has  been   killed   in  action,   afZed  19. 

S«H-ond-Lieutenant  N.  C.  Whittall.  R.F.C  a  member  of 
the  stall'  of  Messrs.  Elliott  Bros.,  Ltd.,  was  killed  in  action 
on  September  13th.  ,      .      r  i.u      tj  if 

Private  N.  Denni.s,  aged  21,  an  employe  of  the  Halitax 
Corporation  tramways,  has  been  awarded  the  Military  Medal 
for  liravery.  He  was  wounded  on  the  day  on  which  he 
earned  his  award.  .  ,     ,  •     ,    ,         *         * 

Privite  \  CAMERON,  employed  m  the  electrical  department 
of  the  Glasgow  Corporation  car  works  at  Coplawhill.  has  been 
killed  in  action. 

Obituary.— Mr.  John  Hesketh.— We  regret  to  learn  from 
the  Australian  papers  that  are  to  hand  this  week,  that  Mr. 
-John  Hesketh,  A.M.I.C.E..  M.I.E.E.,  chief  electncal  engineer 
to  the  Commonwealth  Postal  Department  passed  away  in 
July  after  an  illness  of  several  months,  at  the  age  of  49  years 
\snianv  of  our  readers  will  remember.  Mr.  He.sketh  went 
out  from  this  country  in  1896  under  engagement  to  the 
Oueen.sland  Government  for  the  purpose  of  organising  that 
State's  telegraph  and  telephone  service.  Ten  years  later,  says 
the  histralian  Stafrsmau.  the  ixjstal,  telegraph,  and  telephone 
services  of  the  various  States  having  in  the  meantime  been 
taken  over  bv  the  Commonwealth  Government  under  the 
federation  scheme,  Mr.  Hesketh  was  appointed  chief  elpct"c/il 
engineer  to  the  Commonwealth,  and  it  is  due  to  him  that  the 
telephone  and  telegraph  systems  have  been  remodelled. 
"Amongst  other  changes  brought  about  by  him.  he  was 
responsible  for  the  introduction  of  the  common  battery  sys- 
tem in  telephone  working  and  the  adoption  of  the  t»ll  system 
of  sub.scription.  His  official  and  professional  career  was 
marked  bv  enthusiasm  for  his  work  and  readmess  to  assist 
voun.^  men  who  showed  themselves  capable  of  a  similar 
attachment  to  it.  and  a  desire  to  rise  m  their  profession  by 
merit  and  not  to  rely  upon  promotion  by  right  or  senioritA-. 
His  loss  will  be  verv  great  to  the  department.  He  w-as  the 
local  hon.  secretary  and  treasurer  of  the  I.E.E.  Several  years 
ago  Mr  Hesketh  was  sent  bv  his  Government  to  America  on 
a  tour  of  investigation,  and  it  was  as  a  result  of  that  visit 
that  the  change  over  to  common  battery  working  was  made. 
He  held  a  commission  in  the  Australian  Engineers,  and  since 
the  outbreak  of  war  he  had  acted  in  an  advisory  capacity  to 
the  Defence  Department  on  telegraphic  and  telephonic  ques- 
tions Of  the  two  sons  of  the  deceased  gentleman,  one  left 
Australia  several  months  ago  for  work  on  munitions  in  Eng- 

*Mr  E  H  .Tounson.— "\\'e  read  in  an  American  contemporary 
that  Mr.  Edward  H.  .Tohnson.  aged  72  years  a  former  tele- 
graphist, and  for  many  vears  as.sociated  with  Mr.  Thomas  A. 
Edison  in  the  introduction  of  the  latter's  early  inventions 
recently  died  in  New  York.  Mr.  .Tohnson  was  instrumental 
in  introducing  automatic  telegraphy,  and  was  at  one  time 
president  of  the  Magnetic  Club.  ,  He  ^'''^  "Jlf /,  t'if  T""'' 
prominent  ficures  in  electrical  circles  from  187.5  to  1900,  since 
which  time  his  health  had  failed  him. 

•Will.— The  late  Sir  George  White  left  flSy.OOO  gross,  and 
iE137.o6o  net  personalty. 


NEW    COMPANIES    REGISTERED. 

J    B.  &  J.   Atherton.  Ltd.    fl48..540).— Private   company. 

Reci'stiTMi  Sept,-mher  26lh.  C.ipital.  f  1.000  In  £1  sh:iref=  M,nnu(.irturfr<. 
merrh.-.nts.  importers  and  exporters  of.  ,inH  contractors  for.  fuel  oil.  ammon..-.. 
creosote  salts,  fuel  of  all  kinds,  and  for  .ill  l^in.ls  of  motive  power,  coal  coke 
breeze,  and  peat  merchants,  manure  and  chemical  manufacturers,  mechanical 
and  electrical  engineers.  Sec.  The  suhscribers  (each  with  one  sh'ire^  are  :- 
1  B  Atherton.  12.  S.indrinpham  Drive.  Liverpool,  merchant:  ].  Atherton. 
Hurst  House.  Huvton.  near  Liverpool,  merchint  The  first  directors  are  :- 
].  B.  Atherton  and  J.  Atherton.  Solicitor;  F.  F.  Gaskell.  71,  Lord  Strecl, 
Liverpool. 

T.   B.  'Watson  &  Son.  Ltd.   fl48.o461.— Private  company. 

Reeislered  September  2fith.  Capital.  ffi.OOO  in  fl  shores.  To  take  over  the 
business  ol  plumbers,  electricians,  and  sanilarv  and  healitie  enBineers  carried 
on  bv  T.  B.  Watson,  at  Stockton-on-Tees  and  Middlesbrouah.  as  T  H.  Watson 
and    Son.     The    subscribers    (each    with    one    share)    are  :— T.    B.    V^atson,    13. 


West  Entl  Terrace,  Stuckton<in-Tees,  cltxtric.il  engineer  and  plumber;  H.  ('. 
Wat.son,  New  CIvde  Terrace,  Stockton-on-Tees,  electrical  en(Jineer  and 
plumber.  The  fust  directors  arc  :— T.  B.  Watson  and  H.  C.  Watson.  .Solici- 
tors ;    Townsend    &    Hertrand    Watson,    Stocklnn-on-Tees. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


British  Miniature  Electric  Vehicles,  Ltd. — Issue  on  Sep- 
tember 14th,  1917,  of  £1,000  debentures,  part  of  ,i  series  o(  which  particulars 
have   already  been   filed. 

Foster  Construction  Co.,  Ltd. — Issue  on  September  24th, 

11)17.   i.f    £1)00    debentures,    pan    of    a    series    of    which    particulars    h.ive    already 
b.i-n   filed. 

Burt,   Escare  &  Denelle,    Ltd. — Satisfaction  to  the  extent 

ol    £t,.';00    betwe.n    J.inu.riv     Ki    an<l    August    ISlh,    11M7,    of   debentures    dated 
December  31st,    IDl.'i,   securiny   17..500. 


CITY  NOTES. 


Manaos  Tramways  &  Light  Co.,  Ltd. — The  report  for  the 

year  eniled  April  HUth  last  states  that  the  economic  cimditions 
in  the  Amazon  valley  did  not  compare  unfavourably  with 
those  which  obtained  during  the  preceding  year,  and  the 
re.sult  indicates,  says  the  Financial  Times,  a  gradual  return 
to  prosperity  in  this  district.  Brazilian  exchange  improved 
slightly  in  the  course  of  the  year.  The  loss  on  remittances 
from  Manaos  was  £12,231,  against  £13,093.  The  gross  earn- 
ings from  all  departments  exceeded  those  of  last  year,  being 
£120,387,  as  compared  with  £110,524,  while  the  operating  ex- 
penses increased  from  £76,172  to  £82,.511.  The  net  operating 
revenue  carried  to  profit  and  loss  account  increased  from 
.£34,352  to  £37,87(3.  After  providing  for  debenture  interest, 
sinking  fund,  interest  on  loan,  London  office  expenses,  sundry 
charges,  and  loss  in  exchange,  there  remains  a  balance  of 
£6,628.  The  directors  recommend  transferring  to  contingen- 
cies reserve  £3,000,  making  a  total  of  £26,725,  to  transfer  to 
renewals  reserve  £3,000,  making  £.30,0(Xl,  and  to  carry  for- 
ward £628. 

Automatic  Telephones  (Australasia),  Ltd. — The  report 
for  the  year  ended  June  30th  shows  that  the  company  is 
prosperous.  The  credit  balance  is  £6,416,  out  of  which  a 
dividend  of  10  per  cent,  will  absorb  £6,250,  but  it  was  pro- 
posed only  to  pay  Is.  per  share  in  August,  and  another  Is. 
in  six  months,  or  as  the  directors  may  determine.  The  reason 
for  this  is  that,  since  the  year  closed,  orders  for  7,.800  new 
lines  have  been  accepted,  which  will  tax  the  financial  re- 
sources of  the  company  in  times  like  these.  The  orders  are 
for  Sydney,  Melbourae,  and  Christchurch,  N.Z.  The  corn- 
pany  have  25.000  lines  in  operation  in  Australia,  and  1,-500  in 
New  Zealand  at  the  present  time. 

Halifax  &  Bermudas  Cable  Co.,  Ltd. — The  net  balance 
for  the  year  ended  .Tune  30th,  1917,  is  £19.6.50,  as  against 
£12.745  in  the  preceding  year.  The  interim  dividend  of  3  pei 
cent,  is  foUowetl  by  a  further  equal  payment,  both  free  of 
income-tax.  leaving" £16,6.50  to  carry  forward.  The  balance 
to  credit  of  revenue  account,  which  was  £9,210,  has  been 
debited  with  £1,500  applied  to  dividend  and  £2,202  expended 
in  repairs,  and  credited  with  £16,650  surplus  revenue  of  the 
year,  and  it  now  stands  at  £22,158.  subject  to  excess  profits 
duty.  The  cable  worked  efficiently  during  the  year.  Mr. 
H.  P.  Russell  has  been  elected  a  director  in  place  of  the  late 
Mr.  W.  M.  Kent. 

Marconi  International  Marine  Communication  Co.,  Ltd. 
—The  directors  announce  that  allotment  letters  in  respect  of 
the  issue  of  2.50,000  new  shares  have  been  po.sted.  The  issue 
having  been  largelv  over-applied  for.  applicants  receive  an 
allotment  equal  to  five-.sixths  of  their  holding.  appHcations  for 
less  than  that   proportitm   l.ieing  allotted  in  full. 

British  Electric  Transformer  Co.,  Ltd. — Interim  dividend 
of  6  per  cent,  per  annum  (7  l/od.  per  share),  less  income-tax. 
on  ordinary  shares  for  half-year.— FiiinHcml  Times. 

Stock  Exchange  Notice.— .'Vpplication  has  l>een  made  to 
the  Committee  to  allow  the  following  to  be  quoted  in  the 
Official  LLst  :  — 

Melbourne  Electric  Supply  Co..  Ltd.— Further  issue  of 
£150.000    5  per  cent,  consolidated  debenture  stock. 

Kalgoorlie  Electric  Power  &  Lighting  Corporation,  Ltd. 
—Dividend  on  the  preference  shares  at  the  rate  of  4  per  cent, 
per  annum  for  the  six  months  ending  September  30th. 

Shawinigan  Water  &  Power  Co.— Dividend  of  1}  per 
cent,  for  the  quarter  ended  September  30th  on  the  common 
shares. 

Switzerland.— Messrs.  Brown,  Boveri  &  Co.  °f  Baden, 
have  lately  increased  their  capital  from  ±l,280,0()t)  to 
£1,440.000.'  ■  . 

Callender's  Cable  &  Construction  Co..  Ltd.— Interim  divi- 
dend at  the  rate  of  10  per  cent,  per  annum  on  the  ordinary 
shares  for  the  half-vear,  the  same  rate  as  a  year  ago. 

Fraser  &  Chalmers.  Ltd.-The  directors,  «;'* -Tre-^sury 
sanction,  have  been  inviting  applications  for  £l""-"0''  •'  PC^ 
cent,  first  mortgage  debentures  of  £UK)  each  at  93i. 
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Montreal  Tramways  Co. — For  the  year  ended  June  30th 
last,  while  khc  gross  pa.ssongcr  earnings  show  the  satisfactory 
increase  of  14.45  per  cent,  over  last  year,  operating  expenses' 
increased  bv  'it. 14  per  cent.  The  total  expenditure  on  upkeep 
was  ,iil,3o9;931,  against  $897,470  last  year.  After  deducting 
bond  and  loan  interest  $858,!)4'2,  interest  on  debenture  stock 
$SOO,0(lO,  contingent  account  $a50,(XX),  and  estimated  war  tax 
.$110.0(10,  there  is  a   surplus  balance  of  $77,473. 

Direct  West  India  Cable  Co.,  Ltd. — For  the  vear  ended 
.Tune  :iOtli.  1917,  the  net  result  is  a  balance  of  .£'27,374,  again.st 
,£11,705  for  the  previous  year.  The  interim  dividend  of  3  per 
cent,  is  followed  by  a  fm-ther  equal  payment,  both  free  of 
income-tax,'  leaving  .i"il,()74  to  carry  forward.  The  balance 
to  credit  of  revenue  account,  which  was  £54,749,  has  been 
debited  with  .£1,350  applied  to  dividend  and  £11,394  expended 
on  repairs,  and  credited  with  £'24.1)74  surplus  revenue,  and  it 
now  stands  at  £71,680.  subject  to  excess  profits  duty.  The 
cables  worked  etficiently  during  the  year,  but  the  insulation 
of  the  Bermudas-Turks  Island  section  remains  low.  Mr.  H. 
F.  Russell  has  been  elected  a  director  in  place  of  the  late  Mr. 
W.  M.  Kent. 

Companies  to  be  Struck  Off  the  Register. — The  follow- 
ing are  to  be  .struck  olT  tlie  register  within  three  months  unless 
cause  is  show  to  the  contrary  :  — 

Cleartone  Anti.septic  Telephone   Pruni,   Ltd. 

Electrolysers,  I/td. 

Eloctromechan  Co.,  Ltd. 

drip  Nuts,  Ltd. 

MetaHic  Alloys,  Ltd. 

Tyrone  Power  Co.,  Tjtd. 

T'niversal  Electric  Contracts,  Ltd. 

Volta  Instrument  Co.,    Ltd. 


STOCKS  AND    SHARES. 


TuESD.w  Evening. 
Most  of  the  business  this  week  has  been  in  the  air.  Stock 
Exchange  markets  have  been  interfered  with,  mainly  through 
the  interruption  caused  to  the  postal  services.  This  has  ex- 
timded  to  telegraphs  as  well  as  to  letters;  and,  in  addition  to 
this,  i>erhaps  there  Avas  not  quite  so  much  desire  to  scout 
for  business  as  there  is  in  the  ordinary  way.  When  energies 
are  directed  mainly  towards  getting  everything  cleared  up  as 
.soon  as  possible  by  the  early  hours  of  the  evening,  it  is 
natural  that  business  .should  go  .slowly. 

The  api)earance  of  the  new  War  Loan  is  another  factor 
making  for  quietude  amongst  investment  stocks.  So  far,  the 
public  have  hardly  become  familiarised  with  the  terms  of 
tlie  new  issue,  although  no  doubt  its  attractions  will  be  more 
prominently  set  forth  soon.  The  Stock  Exchange  is  no  whit 
disturbed;  Consols  even  improved  a  little  on  the  appearance 
of  the  prospectus.  Great  interest  is  shown,  of  course,  as  to 
the  success  which  the  loan  is  likely  to  achieve. 

Want  of  trade  in  the  Home  Railway  market  is  the  prin- 
cipal feature  there.  Thi;  sudden  rise  in  popularity  of  the 
Tubes  and  Undergrounds  has  not  sufficed  to  stiffen  prices. 
Metropolitans  are  i  lower  at  23J.  Districts  and  the  Under- 
ground grou])  hold  their  previous  levels;  and  the  rise  in  the 
Central  liondon  trio  of  a.s.sented  stix'ks  is  well  maintained. 

During  the  la.st  day  or  two  something  of  a  feature  amongst 
industrials  has  been  the  weakness  of  Canadian  securities. 
This  has  affected  more  particularly  those  of  Canadian  railway 
companies,  but  others  are  sympatlu'tically  influenced,  the 
reji.son  being  that,  in  spite  of  the  apparent  prosperity  attend- 
ant upon  most  of  the  undertakings,  working  expenses  show  a 
still  rnore  remarkable  development,  and  increase  instead  of 
diminish.  The  railway  companies  are  clamoming  for  power 
to  rai.se  their  freight  rates;  and  the  industrial  concerns  will 
no  doubt  take  st4'ps  to  meet  in  other  ways  the  constant  rise 
in  the  costs  of  production.  But  for  the  time  being  Canadians 
are  out  of  favour,  and  prices  are  depressed. 

Home  shares  are  more  popular.  There  are  no  changes  to 
record  this  week  amongst  the  issues  of  the  home  electricity 
companies,  but,  on  the  other  hand,  there  are  very  few  shares 
to  be  obtained,  and  there  is  nothing  which  makes  more 
greatly  for  market  stagnation  than  .scarcity  of  supply.  It 
will  be  noticed  from  our  lists  that  at  the  present  quotations 
a  return  of  fi}-?  per  cent,  can  be  obtained  from  such  shares 
as  Bromptons.  Charing  Cro.ss  preference.  Cbelseas.  and  South 
Metropolitan  preference;  but  when  a  would-be  buyer  comes 
to  inquire  for  shares,  he  is  met  so  often  «ith  the  reply  that 
there  are  none  on  ofTer  that  he  gives  up  the  quest  and  puts 
his  money  into  .something  else. 

.\moDB3t  the  foreign  i.ssues.  Mexicans  continue  to  mark 
time,  although  there  is  a  good  deal  of  hesitation  displaved 
in  regard  to  most  of  the  stocks  in  this  market,  including  those 
<if  the  utility  companies.  News  and  rumour  alike  seem  lack- 
ing. The  inventive  genius  of  the  journalists  who  speciali.se 
in  Mexir.in  in:(tt..is  II..;  f:ill..w;   and,   in  the  absence  of  anv 


kind  of  stimulus,  the  market  has  relapsed  into  a  state  of 
torpor. 

Brazils  arc  moving  closely  along  the  path  set  by  the  course 
of  exchange,  and  this  just  lately  has  been  a  little  erratic. 
Consequently,  Brazil  Tractions  remain  weak  at  46.  Britisli 
Columbia  preference  has  fallen  2  to  40J ;  and  although  there 
is  not  much  doing  in  the  market,  we  are  able  to  state  that 
active  measures  are  being  taken  by  those  who  have  in  hand 
the  protest  against  the  apparent  intention  of  the  Munici- 
pality of  Vancouver  to  enter  into  competition  with  the  British 
Columbia  Electric  Railway. 

The  cable  market  is  steady,  with  Globe  ordinary  and  pre- 
ference quoted  ex  dividend.  Both  shares  have  recovered  part 
of  the  amount  taken  off  the  price.  Anglo-American  preferred 
is  within  a  point  of  par;  but  West  India  and  Panamas  re- 
acted to  Ig.  Oriental  Telephones  are  1/16  better,  and  Great 
Northern  Telegraphs  losc  £1.  The  activity  in  Marconis  is 
continued,  and  the  parent  .shares  have  improved  another  1/16 
to  3i,  while  Americans  are  strong  at  20s.  3d.  Canadians,  how-- 
ever,  loiter  around  10s.  6d. 

The  manufacturing  list  is  quietly  good.  Babcocks  rose  to 
3  5/16.  British  .'Muminium  ordinary  have  recovered  to  328.  6d. 
ex  dividend.  British  Insulated  at  14J  are  the  same  price  ex 
as  they  were  cum ;  and  British  Westinghbuse  preference 
hardened  to  3J,  following  upon  their  rise  of  6/16  last  week. 
General  Electrics  are  again  10s.  to  the  good  at  171,  and  the 
only  decline  in  the  list  is  a  fall  of  10s.  in  Henleys,  due  to  a 
couple  of  hundred  shares  coming  in  on  account  of  a  deceased 
holder.  Rubber  .shares  are  reasonably  steady,  notwithstand- 
ing a  decline  in  the  price  of  the  raw  material ;  and  there  is  a 
fair  amount  of  strength  shown  by  shares  in  the  armament 
group.  

SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

HOUI   E1.EOTRIOITY  COUPANIBB. 

Dividend  Price 

, ■ ^  Oct.  a,     Rise  or  tsU     Yield 

1916.    1916.  1917.        this  week.       p.o. 

Brompton  Ordinary       ....      10         9  61  —  £6  18    6 

Charing  Cross  Ordinary          ..66                81  —  690 

do,       do.        do.     4}  Prel..       4J       4J              89  —  6  18    4 

Chelsea       4         8  31  -  ^    ^    \ 

City  of  London 8         8  12j  —  6    4    0 

do.       do.   6  per  cent,  Pref.       8         6  lOi  —  B  18    5 

County  of  London          ....       1         7  Hi  —  6    6  10 

do,         6  per  cent.  Pref,       8         6  10  —  6    0    0 

Kensington  Ordinary     ....       7         6  6i  —  6  14    8 

London  Electric 8          9  1  —  Nil 

do.        do,  6  per  cent.  Pref.       6         4  8J  —  6    6    8 

Metropolitan         8         8  8j  —  4  12    4 

do,           4J  per  cent,  Pref.       ^       *i  8S  —  7    4    0 

St.  James'  and  PaU  MaU          ..88  7  —  5  14    8 

South  London       6         B  a|  —  768 

South  Metropolitan  Pref.         . .        7         7  21/6  —  6  10    8 

Westminster  Ordinary  ....       7         7  68  —  6    6    8 

Tblksbaphs  and  TxLsrHoHsa, 

Anglo- Am.  Tel.  Pref 8  6  99  +J  8    10 

do,            Del 88/6  li  aa  —  8  10  5 

Chile  Telephone 8  8  7ji,  —  B  11  4 

CubaSub.Ord 6  6  8|  —  6  14  3 

Eastern  Extension          ....        8  8  14|  —  '6    8  4 

Eastern  Tel.  Ord 8  8  148i  —  '6    7  9 

Globe  Tel.  and  T.  Ord 7  7  18  xd  +2/-  '6    7  8 

do.               Pref.           ..6  6  lOg  xd  +3/-  6  15  8 

Great  Northern  Tel 33  24  88  —  6    6  4 

Indo-European 18  13  54J  —  fi  19  8 

Marconi       10  IB  3,!  -HA  4    9  0 

Oriental  Telephone  Ord,         ..  10  10  BA  +  A  8    0  6 

United  R.  Plate  Tel 8  B  6J  —  '6  16  4 

West  India  and  Pan 6d.  6d.  li  —^  3  11  0 

Western  Telegraph        ....       8  8  141  —  '6  10  4 

Houi  Bails. 

Central  London,  Ord,  Assented        4  4  60i  —  6  12    8 

Metropolitan         1  1  384  —  i  4    6    1 

do.         District       ..         ..  Nil  Nil  lej  —  Nil 

Underground  Electric  Ordinary  Nil  Nil  Ij  —  Nil 

do.               do.     "A"     ..  NU  Nil  6/-  —  Nil 

do.    ,          do.     Income         6  4  82J  —  '4  17    0 

FoBEioH  Trams,  fto. 
Dividend 

1915.  1916. 

Adelaide  Sup.  6  per  cent.  Pref.        8  6  4J  —  6    8    1 

Anglo-Arg.  Trams,  First  Pref.          6*  61              8,1,  +  -f,  8  14    0 

do.               3ndPref,  ..       Bj  —               24  —  — 

do,               B  Deb,      ..6  6  67j  —  7    8    8 

Brazil  Tractions 4  4  46  —  — 

Bombay  Electric  Pref 8  8                98  —  8    4    8 

British  Columbia  Eleo.  Rly.  Pfce,    5  B  40j  -2  13    1  10 

do.            do.           Preferred  NU  Nil  39  —  Nil 

do,             do.           Deferred  Nil  Nil  27J  —  Nil 

do.            do.           Deb.          4i  4i  60  —  8  10    0 

Mexico  Trams  B  per  cent.  Bonds     Nil  Nil  44J  —  Nil 

do.            6  per  cent.  Bonds     Nil  Nil  10  —  Nil 

Mexican  Light  Common         . .        Nil  Nil  !2J  —  NU 

do.             Pref Nil  Nil  81*  +  }  Nil 

do.            let  Bonds       ..       Nil  Nil  46}  —  — 

MAJirpACTITRINa  CoHPAinBS. 

Babcock  4  Wilcox         . .        . .  16  16  3,^,  +  i",  4  11  0 

British  Aluminium  Ord,          ..  7  10  IJ  xd  +    •,  8    8  1 

British  Insulated  Ord 17J  20  Hi  xil  -f  J  7    0  4 

British  Weslinghouso  Prof.     ..  7*  7J  :){  -t-   ,»,  4  IB  10 

Callendors 20  M  U«  —  6  18  0 

do.       BProl 6  6  4i  —  6    1  n 

Castner-KeUner S3  39  8,',  —  6    8  0 

Edison  Swan,  fully  paid         ..  •—  —  13  —  Nil 

do,       do.  4  per  cent.  Deb.  4  4  12j  —  6  10  4 

Electric  Construction   ..        ..  7i  Ti  1  —  7  10  0 

Gen.  Blec.  Pref f  f  101  +  i  5  IS  8 

do.         Ord 10  10  17*  +4  6  14  8 

Henley 36  36  isj  —  7  16  8 

do.      4i  Pref 44  44               4  -  6  13  6 

India-Rnbber       10  10  I.SJ  -  «7    6  6 

Telegraph  Con 20  30  8!)  —  '6    8  1 

*  DlTideodi  paid  tree  of  iDOome-laT, 
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THE     HIGH-TENSION     MAGNETO. 


i^Coiitiuucd  from  jiiine  Sll.) 
Aeroplane-Tvpk  Magnetos. 
The  s;roater  number  of  the  mimuetos  built  in  tliis  country  shu-c 
the  outbreiik  of  war  have  been  usetl  on  aerophine-s.  Tliis  moans 
that  the  British  ra.osrneto  industry,  fi-oni  the  nuitnent  of  its 
inception,  had  to  contend  with  the  most  difticnll  jirolileni  of  all. 
because  an  aeroplane  ma^rneto  has  to  oi)erate  under  more  severe 
and  exaotiuf;-  conditions  than  obtain  on  any  form  of  motor  vehicle. 

The  mantle  of  responsibility  was  borne  durin'jr  tlie  early  stajre.s 
of  the  war  by  the  firm  of  Thomson  Bennett,  in  Birmingham  twho, 
to  their  creilit,  were  strupr^linsr  to  create  a  ma'fueto  industry  before 
the  warV,  the  B.T.H.  Co.,  in  Coventry:  and  the  M.L.  Ma^'ueto 
Syndicate!  in  Coventry.  More  recently  many  newcomer.s  Invve 
joined  the  industry,  with  the  result  that  at  the  present  moment 
there  are  no  fewer  than  15  manufacturers  en;:a};e<l  on  this  most 
important  work. 

Sjiecial  credit  is  due  to  the  three  manufacturers  named  above,  and 
-  in  particular  to  Mr.  E.  A.  Watson,  technical  director  of  the  M.L.  Majj- 


ADJUSTABLE    CONTACT    SCfiEW 


EIGHT-PART    CAM 


Fig.  4.— Con'tact-breakee  of  B.T.H.  ASS  Magneto. 

neto  Syndicate,  and  Mr.  J.  D.  Morgan,  of  the  Marks  and  Clark  labora- 
tory-and  consulting-  engineer  to  the  firm  of  Thomson  Bennett. 

As  evidence  of  what  has  already  been  done,  the  author  briefly 
describes  in  his  paper  some  of  the  aeroplane-type  magrnetos  that 


improved  ill  many  resjiectB.  The  chief  modifieations  which  have 
lieen  found  necessary  luive  been  in  connection  with  the  ''O"'.'''-''' 
breaker  and  the  cams,  as  these  machines  have  to  run  at  a  very  hitrh 
speeil,  from  2,501)  to  :!,5(I0  k.p.m.  fUmseiineutly,  the  whole  Bosch 
design  of  flat  cam.  whicli  gave  rapid  acci'leration  of  the  contact- 
breaker  arm.  has  l)cen  given  up,  and  the  cams  now  fitted  are  made 
to  a  correctly-shaped  iirolile,  which  is  gidimd  out  on  machines 
specially  designed  and  constructeil  for  the  purpose. 

In  adilition.  it  has  been  found  necessary  to  increase  the  lengrth 
of  oiiening  the  primary  circuit,  in  order  to  give  time  for  the  spark 
to  die  out  when  the  machine  is  working  at  a  high  speetl.  This 
alteration  has  completely  removed  a  trouble  experienced  with  the 
D.A.L.  type,  of  misfiring  if  the  engine  were  inclined  to  be  ody, 
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Fig.  7. 

and  has  removed  the  necessity,  previously  apparent,  for  very 
close  and  careful  setting  of  the  plug  points.  It  has  also  increased 
the  life  of  the  contact-breaker  arm  and  the  platinum  points,  and 
has  made  the  machine  suitable  for  use  at  much  hig:her  speeds.  The 
cam  is  made  from  a  continuous  ring  of  steel,  very  carefully  ground 
inside  and  out  in  order  to  ensure  absolute  concentricity. 

The  Thomson-Bennett  type  A.D.t  magneto  is  a  four-cylinder 
machine  of  the  rotating  armature  type,  corresponding  in  size  to 
the  Bosch  type  Z.U.4  magneto  used  extensively  in  this  country. 
during  the  years  preceding  the  outbreak  of  war.  The  Bosch  design 
has  been  simplified,  chiefly  in  respect  of  the  construction  of  the 
bearing  for  the  half -speed  wheel,  but  many  of  the  other  features 
have  been  retained. 

The  B.T.H.  eight-cylinder  type  ASS  magneto  is  of  the  sleeve 
inductor  type  with  fixed  armature.  It  is  designed  to  give  four 
sparks  per  revolution,  and  is  therefore  fundamentally  different 
from  the  ordinary  rotating-armature  type  of  magneto,  which  can- 
not give  more  than  two  sparks  per  revolution.  The  sleeve  inductor 
rotates  at  engine  speed.     A  six-cylinder  machine  (type  AGS)  is 


Fig, 


Position  2  (6).  Position  3  (7). 

5.— Fldx  Changes  in  B.T.H.  Tvpe  ASS  Magneto. 


Position  4  (8), 


are  now  being  produced   in   very   large   quantities   by   the  three 
manufacturers  mentioned. 

The  M.L.  Magneto  Syndicate  type  A.D.S.  magneto,  which  is  of 
the  rotating-armature  single-cylinder    type   intended   for   use   on 
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Fig.  6.— Flux  and  Voltage  Waves,  ASS  Magnetos. 

rotary  engines  of  the  Gnome,  Mouo-soupape,  Clerget.  or  similar 
tj-pes.  is  based  on  the  original  Bosch  D.A.L.  design,  but  has  been 

*  Abstract  of  paper  read  by  Mr.  A.  P.  YouNG,  A.M.I.E.E..  before 
the  Aeronautical  Societv. 


also  built  on  the  same  principle,  designed  to  rim  at  three-quarter 
engine  speed,  but  this  differs  from  the  eight-cylinder  machine  only 
in  respect  of  the  distributor  and  gearing. 

The  contact-breaker  is  shown  in  detail  in  fig.  I.      A  pivoted 
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A,  for  full  advance. 

Fig.  S.— Pri.mary  Current  Curves. 

steal  bell-crank  lever  arm  carries  at  one  end  a  fibre  block  which  is 
actuated  by  the  rotating  eight-part  hardened  steel  cam  rigidly 
fixed  to  the  distributor  brush  spindle,  while  at  its  other  end  the 
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movable  platinum  contact  screw  i.s  secured.  A  very  strong  steel 
sprin)j  fixed  at  one  end  to  the  contact  lever  arm,  and  at  the  other 
end  to  the  base  plate,  serves  to  force  the  movable  contact  tightly 
against  the  adjustable  fixed  contact  when  the  cam  is  not  in  en<ta<re- 
ment  with  the  fibre  heel. 

It  is  clear  that  the  contacts  are  opened  eight  times  during  each 
revolution  of  the  cam  shaft,  which  rotates  at  half  the  speed  of  the 
sleeve  inductor,  thus  giving  four  breaks  per  revolution  of  the  latter 
— T5  desii'ed. 

It  is  evident  from  the  illustrations  in  the  paper  that  the  manu- 
f  ictnre  of  such  a  magneto  on  a  large  scale  must  have  been  attended 
with  considerable  difficulties,  because  tliere  are  no  fewer  than  S!17 
parts  of  different  design,  and  a  total  of  SCit)  parts  are  actually  used 
in  the  construction  of  one  machine.     Bearing  all  this  in  mind,  it  is 
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very  gratifying  to  know  that  magnetos  of  this  type  are  being  pro- 
duced in  very  large  quantities  under  the  guidance  of  Mr.  R.  Dumas. 
Fig.  .5  gives  diagrams  corresponding  to  different  sleeve  positions 
4.")°  apart,  and  on  each  diagram,  the  approximate  flux  distribution 
between  the  magnet  poles  is  shown.  Considering  positions  1  and  3 
(equivalent  also  to  5  and  7"),  it  will  be  noted  that  in  each  case  the 
flux  through  the  armatui'e  core  is  zero.  Furthermore,  for  the  inter- 
mediate forms  2  and  4  (also  G  and  S).  the  direction  of  the  flux 
through  the  core  is  alternately  positive  and  negative  ;  that  is,  in 
position  2  the  flux  flows  upwards,  and  in  position  4  downwards. 
In  other  words,  the  flux  through  the  armature  core  reverses  its 
direction  four  times  during  each  revolution  of  the  sleeve,  giving 
four  .sparks  per  revolution.     A   magneto  of  this  type  is  sometimes 


called  a  two-cycle  m.achine.  The  flux  wave,  plotted  iiT  fig.  tl. 
crosses  the  zero  line  at  four  points  'M°  apart,  which  correspond  to 
the  sleeve  positions  1,  H,  .5  aad  7, 

The  maximum  value  reached  by  the  flux  wave  is  approximately 
32,000  lines.  This  is  the  actual  flux  which  links  itself  with  the 
primary  and  secondary  windings  carried  by  the  fixed  armature  core. 
Assuming  a  leakage  coefficient  of  1'4,  the  magnet  Uux  works  out  at 
4.">.0()()  lines. 

The  flux  density  in  the  magnets  =  ."i.!»oi)  lines  per  sq,  cm.,  and  in 
the  annature  core  8..")0r»  lines. 

These  figures  are  very  high  for  an  inductor  type  of  magneto, 
although  they  are  lower  than  the  figures  worked  to  in  a  magneto 
with  rotating  armature.  The  difference  is  accounted  for  by  the 
fact  that  in  the  type  '•  A "  magneto— as  in  all  inductor-type 
machines -there  arc  four  air-gaps  in  that  portion  of  the^nagnetio 
circuit  lying  lietween  the  pole  faoe.s.  as  compared  with  only  two 
gaps  in  the  two-spark  rotating-armaturc  type  of  magneto."  The 
incrca-sed  reluctance  ilue  to  tlie  larger  number  of  air-gaps  naturally 
maans  that  the  available  flux  in  smaller,  using  magnets  of 
corresponding  size  and  strength. 

Having  determined  the  flux  wave,  it  is  eaiv  to  compute  the 
induce<l  voltage  wave  resulting  from  the  rotation  of  the  sleeve. 
a.ssiiming  that  the  contact-breaker  is  injperative  and  the  primary 
.short-circuited  ;  or  the  flux  wave  can  be  calculated  from  the  voltage 
wave,  as  in  fig.  G.  in  which  the  voltage  wave  is  re|)roIuced  from  an 
oscillogram  at  l.OoO  r.p.m. 

In  the  secondary  coil  a  voltage  is  induced  tiy  the  rotation  of  the 
Bleeve,  which  conforms  in  shapi  to  the  primary  voltage  wave,  bnt 
the  raaximnm  roltai^e  is  hif^her  in  the  ratio  t)f  the  windings,  which 


in  this  magneto  is  very  high,  the  maximum  secondary  voltage 
being  about  :i,0(Hl  volts  at  very  high  speeds.  The  maximum  value 
is  reacheil  just  after  the  sleeve  has  passed  position  1,  fig.  .5,  which 
the  author  calls  the  "  dead  centre,"  the  phase  displacement 
being  3°, 

The  author  has  plotted  the  primary  current  curves  for  six  speeds, 
ranging  l)etween  100  and  3,000  R.P.M.,  on  the  basis  of  the  open- 
circuit  primary  voltage,  fig.  6,  and  the  primary  self-induction  curve, 
fig.   7. 

These  curves,  fig.  S,  show  that  the  maximum  value  of  the 
primary  current  inci'eases  with  the  speed,  very  rapidly  at  low 
speeds,  but  hardly  at  all  when  the  speed  is  high.  In  fact,  at 
abnormally  high  speeds  the  maximum  value  will  actually  fall  off, 
owing  to  the  damping  caused  by  the  eddy  currents  induced  in  the 
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rotating  iron  segments,  which  have  the  effect  of  preventing  the  flux 
in  the  stationary  armature  core  rising  to  its  proper  maximum  value 
after  each  reversal.  It  is  important  to  note  also  that  the  maximum 
point  on  the  current  curve  is,  as  it  were,  displaced  forward  in  the 
direction  of  motion  as  the  speed  is  increased. 

The  difference  between  the  curves  con-esponding  to  the  fully 
advanced  position  of  the  timing  lever  (fig.  <s),  and  to  the  fully 
retarded  position  respectively  at  any  particular  speed  is  very  small. 
For  full  advance  the  position  of  the  rotating  sleeve  at  "  break  "  is 
shown  on  fig.  8  by  the  dotted  line  A,  and  by  determining'  where 
this  line  intersects  the  six  curves,  the  maximum  cun-ent  In  for  each 
speed  can  be  found.  For  the  full,y  retarded  position  of  the  timing 
lever,  the  contacts  close  at  17°  instead  of  32°,  and  the  "  break  "  is  at 


Timing  Lever, 
Fully  Advanced. 


TiMtNO  Lever, 
Fully  Retarded. 


22J°  instead  of  7{''.  The  maximum  voltage  is  proportional  to 
Ib.  and  by  plotting  the  latter  against  the  speed,  a  curve  represent- 
ing the  variation  of  voltage  with  speed  is  obtained  (fig,  9) :  the 
upper  curve  represents  the  variation  in  the  maximum  available 
energy  with  the  .speed  (\  L  i„-). 

Maximum  sparking  voltage  and  spark  energy  curves  obtained 
by  experiment  are  plotted  in  fig.  10. 

Experiment  has  shuwn  that  under  normal  working  conditions 
a  new  sparking  plug  requires  about  3,5iiO  volts  to  ca\ise  a  sjiark 
to  jump  between  the  electrodes  when  the  piston  is  in  the  firing 
position  and  the  compression  is  about  So  lb.  per  .sq.  in.  It  is  there- 
fore interesting  to  note  that  this  voltage  is  given  by  the  magneto 
at  the  very  low  speed  of  (>0  R  P.M..  the  i)oint  being  indicated  on  the 
cnrve.  The  normal  running  speed  is  l.soi)  r.p.m.  The  energy 
output  pjr  spark  was  determined  by  a  calorimetrio  method,  and 
was  about  8ii  p.'i-  cent,  of  the  calculateil  value  (fig.  9),  the 
remaimler  being  dissipated  in  the  iron  masses  in  the  magnetic 
circuit  and  in  the  windings.  0.-icillograms  reproduced  in  the  paper 
show  that  the  actual  value  of  In  agrees  substantially  with  the  calcu- 
lated value  in  every  case. 

On  detenniuiiig  the  value  of  the  armature  core  flux,  it  is  foimd 
todinrinish  '.'radually  as  the  speed  is  increased,  due  to  eddy  currents 
set  up  in  the  masses  of  iron,  which  cause  the  energy  curve  to  drop 
at  about  1,01111  R,p..\i.  :  this  effect  can  be  reduced  more  readily  in 
the  polar  imUictor  type  of  magneto  by  careful  attention  to  the 
design.  The  rotating-armaturc  type  of  magneto  standardise<l  by 
Bosch  is  a  very  bad  offender  from  this  standpoint  :  in  one  of  the 
Bosch  Co.'s  latest  magnetos,  at  4,000  r.p.m.,  the  flux  fell  off 
23  per  cent. 

In  fig.  11,  curve  2  shows  the  relationship  between  the  r.m.s.  value 
of  the  open-circuit  primary  voltage,  and  curve  1  the  short-circuit 
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primary  curiviit,  with  the  speeil.  The  shajie  of  the  voltiv^e  eiiive. 
which  wouhi  otherwise  he  a  straight  lino,  shows  that  the  armature 
core  flux  falls  off  as  the  speed  iucreases.  The  dotted  curves  'A  and  1 
relate  to  a  15o.sch  majrneto  of  eorresi)ondin;r  t.viie.  A  very  -rood 
idea  of  tlie  probable  operatiou  characteristics  of  a  magneto  tan  he 
gathered  from  tlie  value  of  the  open-circuit  primary  volta^re  at  a 
definite  speed  ;  the  B.T.H.  Co.  measure  the  volt ajje  of  every  ma^rneto 
at  2.0i>0  K.l'.Jl.  immediately  after  mafjnetisin^-.  with  and  without  the 
secondary  short-circuited,  and  the  values  must  not  fail  below  a  fixed 
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I  minimum  in  the  latter  case,  or  drop  more  than  a  certain  per- 
centasre  in  the  former.  A  larg-e  percenta^'e  drop  indicates  that  the 
magrnets  have  low  coercive  force. 

Fig.  12  shows  some  oscillograms  which  have  been  plotted  in  the 
form  of  circle  diag:rams.  the  duration  of  the  H.T.  spark  being- 
indicated  :  the  diaffram  enables  one  to  form  a  mental  picture  of 
the  n-rowth  of  the  currents  induced  in  the  primary  and  secondai'y 
durinjr  one  revolution  of  the  sleeve  inductor. 

Fig.  13  gives  curves  showing-  the  variation  of  driving  power, 
and  output-  in  watts,  and  the  efficiency,  with  the  speed, 

(To  be  continued.) 


REVIEWS. 


Advanced  Text-book  of  Magnetism  and  Electricitij.  By  R.  W. 
Hdtchinson,  M.Sc,  A.M.I.E.E.  Londou :  University 
Tutorial  Press.    In  two  volumes.    Price  8s.  6d.  complete. 

The  issue  of  a  comprehensive  advanced  manual  of  mag- 
netism and  electricity  from  the  pen  of  the  joint  author  of 
Davidge  &  Hutchinson's  "Technical  Electricity  "  is  an  event 
of  some  interest  to  the  student  of  physics.  It  is,  perhaps, 
unfortunate  that  thje  publication  should  occur  when  the 
number  of  such  students  is  so  seriously  depleted  by  the 
claims  of  war-w'ork  at  home  and  abroad.  The  fact  that  Mr. 
Hut<;hinson's  book  is  to  be  regarded  as  a  kind  of  Hneal  suc- 
cessor to  Dr.  Wallace  Stewart's  "  Higher  Text-book  of  Elec- 
tricity and  Magnetism "  also  raises  our  expectations  with 
regard  to  it. 

In  his  preface  the  author  states  that  the  aim  of  the  book 
is  to  give  "  a  clear  and  comprehensive  account  of  the  main 
principles  of  the  subject  based  on  accurate  scientific  defini- 
tions and  embodying  the  distinctive  results  of  modern  re- 
search." Both  the  experimental  and  theoretical  sides  of  the 
■work  have  been  fully  treated,  and  great  care  has  been 
taken  to  deal  adequately  with  the  many  difficulties  which, 
in  the  present  state  of  our  knowledge,  must  necessarily  arise 
in  connection  with  the  theoretical  explanations  of  the  various 
phenomena.  The  scope  of  the  book  is  that  of  the  final 
degree  examinations  of  the  universities,  and  consequently 
a  knowledge  of  the  subsidiary  mathematics  up  to  and  includ- 
ing the  notation  and  first  principles  of  the  calculus  has  been 
a.ssumed  throughout.  Although  intended  for  advanced  stu- 
dents some  of  the  elementary  sections  are  treated  at  length, 
and  there  is  no  doubt  that,  as  the  author  anticipates,  the 
student  who  feels  that  he  already  has  a  sound  knowledge  of 
these  fundamental  principles  •s\'ill  appreciate  a  revision  on 
scientific  lines. 

The  first  volume  deals  with  magnetism  and  electrostatics. 
Some  of  the  earlier  sections  in  both  of  these  subjects  are 
reminiscent  of  Stew'art's  "  Higher  Text-book,"  but  even  these 
elementary  and  fundamental  matters  have  been  brought 
thoroughly  up  to  date  and  reference  has  been  made  to  rc-ccnt 
research. 

The  first  two  chapters  in  both  subjects  are  entitled  "  Funda- 
mental Phenomena "  and  "  Pimdamental  Theory."  The 
formeir    gives  an   introductory   survey    of    the   t\-hole    subject 


from  ail  exin-riiiieiital  point  of  view,  and  the  latter  deals 
with  the  niath<Mnaticul  l)a.si.s  on  which  subsequent  chapters 
depend.  There  i,s  very  little  that  we  have  been  accustomed 
to  regard  as  inseparably  connected  with  Sir  J.  J.  Thomson's 
"  Mathematical  Theory "  that  Mr.  Hutchinson  has  not 
covered,  and  in  many  cases  he  has  extended  the  usual  mathe- 
miitical  investigations  to  special  cases,  and  given  proofs  and 
definitions  which  will  be  appreciated  by  students  for  their 
neatness  and  brevity.  A  few  notable  examples  of  this  per- 
spicuity of  diction  coiiibined  with  .scientific  accuracy  of  defini- 
tion may  be  iiieiitione<l.  Section  88,  on  field  strength,  unit 
field,  tubes  (if  force,  and  induction,  deals  with  the  intricacies 
of  Maxwell  tubes,  tubes  of  induction,  and  Faraday  tubes  in 
a  very  masterly  manner;  forces  between  small  magnets  and 
magnetic  shells  are  also  well  done,  and  the  development  of 
the  idea  of  potential  in  both  magnetism  and  electrostatics 
leaves  nothing  to  be  desired. 

Chapter  III,  on  magnetism,  deals  with  magnetic  measure- 
ments. All  the  usual  niagnetometric  methods  are  given,  but 
it  is  remarkable  that  the  measurement  of  magnetic  fields  by 
search  coils,  bismuth  coils,  and  the  methods  due  to  Du  Bois 
and  Lippman  are  not  even  mentioned,  the  only  methods  of 
measuring  field  strengths  given  being  those  of  the  deflection 
and  oscillation  magnetometers. 

The  remaining  chapter  on  magnetism,  that  on  terrestrial 
magnetism,  is  a  very  complete  treatment  of  the  subject.  The 
dip  circle  is  usually  dealt  with  at  length  in  such  manuals, 
but  it  is  seldom  that  the  Kew  magnetometer  receives  a  fair 
share  of  attention.  Here,  how'ever,  the  methods  of  deter- 
mining all  the  magnetic  elements  are  very  carefuUy  described 
and  illustrated,  and  some  account  is  also  given  of  magneto- 
graphs  and  the  question  of  variations  in  these  elements.  An 
interesting  paragraph  outlines  the  various  theories  of  terres- 
trial magnetism  and  the  present-day  attitude  to-wards  them. 
In  addition  to  the  chapters  already  indicated,  the  electro- 
statics section  includes  important  chapters  on  condensers  and 
capacity,  instruments  (from  the  historic  Coulomb  balance  to 
the  mast  recent  forms  of  electrometer),  measurements  (in- 
cluding the  important  experiments  of  Silow,  Aron  and  Cohn, 
and  Boltzman  and  Hopkinson  on  specific  inductive  capacity), 
and   atmospheric  electricity. 

The  second  volume  deals  with  electro-dynamics.  The 
earlier  chapters  on  cells  and  the  properties  of  currents  are 
thorough  expositions  -u-ritten  along  the  usual  lines.  The 
author  is  particularly  clear  and  exact  in  his  statements  con- 
cerning units— a  subject  in  which  a  little  knowledge  is  a 
very  dangerous  thing— and  he  deals  very  fully  w-ith  the  more 
recent  theories  and  experiments  concerning  the  chemical 
effects  of  the  current,  even  concentration  cells  and  the  Lipp- 
man electrometer  receiving  a  fair  share  of  attention.  The 
chapter  on  thermo-electricity  is  one  of  the  best  in  the  bix.k, 
and  incidentally  reveals  by  its  methods  and  nomenclature 
the  author's  aJma  tnater ! 

A  separate  chapter  is  devoted  to  electrical  measurements, 
and  a  further  chapter  to  the  measurement  of  inductance. 
The  concluding  paragraph  of  the  latter  is  worth  quoting,  be- 
cause it  tells  us  at  once  that  Dr.  Hutchinson  is  not  one  of 
those  teachers  who  forget  that  they  were  once  students  : — 
"  "The  student  who  works  through  the  preceding  tests 
will  come  to  the  conclusion  either  that  he  is  a  poor  experi- 
menter, or  that  the  apparatus  is  -wrong — probably  the  latter. 
Both  conclusions  may  possibly  be  correct,  but  the  methods 
are  nevertheless  troublesome  and  unsatisfactory  at  the  best. 
Newer  methods,  depending  on  the  employment  of  alternating 
currents,  are  being  developed."  He  then  mentions  briefly 
the  methods  depending  on  Campbell's  vibration  galvanometer. 
It  is,  of  course,  expected  of  such  a  text-book  as  this  that 
it  will  not  only  deal  with  the  principles  and  practice  of  mag- 
netism and  electricity  as  they  -were  understood  by  our  father.s, 
but  that  it  will  also  give  introductions  to  those  great  out- 
lying tracts  of  knowledge  -n-hich  are  no-n'  of  such  gigantic 
importance  as  to  merit  whole  literatures  of  their  o-wn.-  Such 
are  alt^^l•nating  currents,  electrical  oscillations  and  waves, 
the  passage  of  electricity  through  gases,  and  radio-activity 
and  the  electronic  theory. 

It  is  to  these  subjects  that  Mr.  Hutchinson  devotes  the 
last  180  pages  of  his  second  volume.  He  gives  brief  historical 
accounts  of  each  subject,  discusses  the  principles,  and  describes 
the  chief  experiments,  and  refers  to  the  directions  along 
which  controversy  and  research  are  proceeding.  The  whole 
of  this  part  of  the  book  appears  to  us  to  be  above  criticism, 
and  no  student  will  regret  the  source  of  his  first  instruction 
in  these  matters  if  he  reads  from  this  book.  The  author 
would  be  the  last  to  claim  any  finality  for  the  views  expressed 
in  these  chapters,  and  the  student  may  be  warned  against 
dogmatism  in  approaching  these  borderlands  of  physical 
knowledge.  Mr.  Hutchinson  has  given  a  fair  statement  of 
the  condition  of  electrical  theory  as  it  is  to-day— to-morrow 
will  have  theories  of  its  own. 

Every  chapter  in  the  book  has  a  series  of  exercises  at  the 
end,  many  of  which  are  taken  from  university  examination 
papers,  including  the  honours  papers.  There  is  also  an 
appendix  of  U!=eful  tables,  and  a  brief  bibhography.  Both 
volumes  have  .some  striking  features,  and,  what  is  of  far 
greater  importance,  they  lack  no  essential  of  a  sound  and 
useful  text-book.  The  two  parts  are  not  sold  separately,  but 
the  price  charged  for  the  complete  work  is  extremely 
moderate.— P.  H.  S.  K. 
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FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


FRANCE,  ALGERIA,  AND  TUNIS.-The  Ministerial 
Decree  of  A[iril  13th  restricting  the  importation  into  Prance 
and  Algeria  of  goods  from  foreign  countries  has  been  modified 
by  further  Decrees,  dated  July  8th  and  1.3th,  the  effect  of 
which  is  to  make  it  necessary  for  French  importers  to  obtain 
a  special  hcence  from  the  "  Comite  des  derogations  aux  prohi- 
bitions d'entree  "  of  the  Ministry  of  Conunerce,  for  merchan- 
dise other  than  that  specified  (food  products,  manures,  fuel, 
agricultural  machinery,  itc.)  which  was  not  actually  shipped 
prior  to  July  9th. 

Under-a  Presidential  Decree  of  June  1.5th  fees  are  now 
being  charged  for  both  import  and  export  licences  in  France. 
For  impoi-ts  other  than  by  parcel  post  and  for  imports  by 
parcel  post,  consisting  of  10  parcels  or  more,  the  fee  is  5 
francs  per  licence;  for  less  than  10  parcels  by  parcel  post, 
the  fee  is  .50  centimes  per  parcel.  Similarly,  in  the  case  of 
export  licences  the  fees  are  2  francs  per  lic<?nce  and  20  cen- 
times per  parcel,  respectively. 

Fees  at  the  same  rates  are  being  charged  in  Tunis  as  from 
July  1st. 

TRANSIT  OP  GOODS  THROUGH  PRANCE  TO 
SWITZERLAND,  ITALy,  AND  SPAIN.-It  has  been  offi- 
cially announced  that  the  transit  arrangements  for  goods  sent 
via  France  to  Italy  and  Spain  have  now  lipen  made  similar 
to  those  m  force  for  goods  going  to  Switzerland.  Goods 
which  are  not  prohibited  to  be  exported  from  the  United 
Kingdom  to  Italy  and  Spain,  but  which  are  prohibited  to 
be  exported  from  France  to  those  de.sti nations,  can  now  be 
sent  under  the  "pink  certificate"  S.  45B,  which  will  satisfy 
the  French  Customs  authorities,  and  will  ensure  that  the 
goods  shall  not  be  detained  by  them.  The  certificates  are 
handed  to  the  master  of  the  ship  conveying  the  goods  to 
France,  with  a  notice  stating  that  thev  must  be  delivered 
to  the  Customs  authority  at  the  port  of  di.scharge  and  that 
failure  to  do  so  may  lead  to  the  detention  of  the  goods 

Apphcations  for  licences  in  respect  of  such  consignments 
should  be  addres,sed  to  the  War  Trade  Department  and 
special  attention  should  be  drawn  to  the  fact  that  the  '"oods 
figure  on  the  French  list  of  prohibited  exi^orts,  and  that  it  is 
proposed  to  ship  the  consignment  to  Italy  or  Spain  vid 
France  and  not  direct  by  ,sea.  In  the  ca.se  of  Spain  how- 
ever the  arrangement  will  not  apply  to  consignments  of  goods 
which  exceed  half  a  ton  m  weight. 

;,,^i"'l''*''*^."\'u"'  ^{  ^l^"  regulations  now  in  force  respect- 
ing the  transit  through  France  of  goods  .sent  from  the  United 
Kingdom  to  Switzeriand,  Italy,  and  Spain,  via  Prance  is 
published  m  the  ofiicial  Board  of  Trade  Journal  Firms  inter- 
ested should  consult  the  Journal,  or  thev  can  obtain  full 
information  from  the  Department  of  Comiuercial  Intelligence 
(3.  Basinghall  Street,  E.G.  2. 


NEW   PATENTS  APPLIED   FOR,    1917. 

(not  yet  published.) 

Compiled    expressly    for    this    journal    by    Me.shrs.    W.    P.   Thompson   &   Co 
U^p'S!    LTnlJ^t-    ''^•^^''"""-^    '-ondon,     W.C,    and    al 

.embefiz.h^'''"'''"''   '""*''•"     '^^   '^^   '-■°"""="'>"   '^^    I-    "'.    A.    .Smth.      .S.p- 

wi?'^&''c'o."'^:p,-E;ri;;h."-  ^""^^"'  "•  '■  '^'-"-'  --  t.  h. 

13,311.    "Armatures  for  dynamo-electric   machines."     British  Westinchoisf 

l's"")"    Sept'ember'ntT  ^°'   <^^''=^""8'"'"''=   ^^-'<'''=  &  ManufactuTng  Co.! 

K  *  T^l^v..',','^'^.!"''.   'Snilio"   app-iratus   lor    internal-combustion   engines."      G. 
h.    ruRNBALl..      September    17th.  *.        •         'J. 

r^i?'?,f;i  rf'-'cP-^','''''    '"J"/"^"  .""<'    •iPParatus   for    r,  ,;ulalin«    variations  of   cur- 

rent  and  distribution   of  heat    in  a   furnace,  and  in  r.fininc    steel     &c  "     EC 

ii«^''*..'u'';.,^"°';-   "•■'''''"•''    *^-   Ansaldo  &   Co.).      .September   l?th.         '      ' 

17th  "?'<'"s   (or   electric   incandescent   lamps."     C.    Wirt.     September 

13.332  "  Mechanism  for  limiting  movement  in  electro-mechanical  cranes 
dnawbridges.  dam  gate,  &c."  .Allmansa  Svrkska  Ei.ektj.iska  Akiiebolacet 
AND   h.    H.    LiSDBi.oM.     .September   17th. 

13^.'M4.  "Means  (or  securing  shade  covering  to  electric  filament  lamp." 
.\.  ScHOFiRLD.     September  18th.  *^ 

Jo'2^o     '.'.  Jl',"''""'''   ''^••'Pl-i"''   torpedo."     W.  J.  Rhodes.     Sept-mber   18lh. 

1.3..Jo8  Kl'i'i-'f    tramivay    trolley   wire  finder    and    trolley   wheel  adjuster  " 

U.    A.   HAiriN    &   R.   Lancaster.     Seplrmber    18th. 


13.36!).  *' .Sp.irking  plugs  for  combuslion  or  explosion  motors."  G  A 
P.\RiASi.     September    Iflth.  ' 

13,378.  *'  Sp.-irkin^  plugs  for  inlornnl-combuslion  engines."  E  An  es 
Altomatic  Telepiionb  Masltacturinc  Co.,  F.  W.  Maves  &  A  C  Spen-ser' 
September   18lh. 

13,38fi.  "Distributors  for  high-tension  ignition  systems."  O.  S  Holi  avd 
September  18ih. 

13.392.    "  Telephone  systems."    Al'tomatic   Flectric  Co,   U.S.A.     September 

13.399.  "  E^cclrical  and  mcchnniral  jy>pnr.itus  for  direct-current  motors" 
O.    Paratokk.     September   18ih.     (Italy.   October  9th.   1916.) 

13.406.  "  Manufacture  of  composit<>  bimet.illic  nrficlcs."  British  Thomson- 
HovsTON  Co.    fGenernl    Electric  Co.,   U.S.A.).      September  18th. 

13.407.  "Liquid  rheostats."  Igrvnic  Electric  Co.  (Cutler-Hnmmer  Manu- 
/ariuring    Co.,    U.S  A.).      .September    18ih. 

13,420.  "Accumulator  electrode  grids."  Apsx  Electric  Acclmi'lator  Syh- 
nicATE  &  S.    WiLL.sER.     .September  I8ih. 

13.425.  "  Speed-controlled  electrically-operated  machines."  H.  H.  Jeffcott. 
September   19th. 

13,441.  "  Apparatus  for  electrolvsis  of  water."  K.  Kiml'Ra.  SeplembT 
19th. 


T.   CuosBEi-:  &    Sons    and   H.   R.    Wilks. 


13,475. 
13,47(3. 
13,520. 
13,527. 


13,451.     "  Sparking    plugs.    &c,' 
September  19th. 

33,462.     "  Electric    arc   carbons."     W.    TaoMrsoN.      September   19th. 

13,403.     "  Aerial    illumination."     W.   Thompson.      September   19lh. 

13,469.  "  Manufacturing  electric  incandescent  lamps,  &c."  Buttisw  Thom- 
son-Houston   Co.   (General   Electric  Co.,    U.S.A.).      September  19th. 

13.473.  "  Rectification  of  alternating  currents  of  electricity."  S.  A.  Pol- 
lock.    Soptember    19th. 

13.474.  "  Hloctric   water   heaters."      W.    J.    Sims.      September    19th. 
"  Electric    thermostat."      W.   J.   Sims.      September    19th. 
"  iCIectric  changing   switch."     W.   J.    Sims,     September   19th. 
"  Electric    flash    lamps."     C.    R.    Hai.l.     September  20th. 
"  Armature    without    commutator     for     direct-current     machines    arnj 

single-phase   motors."      O.    Licctti.     September    20th. 

13,536.     "  Mcgnetic    induction    wire."      C.    H.    Blvton.      September   20th. 

13,541.  "  Telephone  exchangn  systems."  Western  Telegraph  Co.  Sep. 
tember  29th.      (U.S.A..  September  22nd.  1916.) 

13,542  &  13,543.  "  Means  for  supporting  electrotlns  in  ionic  tubes  for  use 
in  wireless  telegraphy,  &c."  O.  Durdle  &  Osram-Robertson  Lamp  Works. 
September  20ih. 

13,544.  "  Electric  furnaces."  British  Thomson-Houston  Co.  (General 
Electric  Co.,   U.S.A.).      September  20th. 

13,547.     "  Electroplating    apparatus."      G.    T,    Pothoff.      September    2Dlh.    4 

13,551.  "  Trolley  wire  systems  for  electric  railways,  tramways,  &c."  P. 
Dawson  &    F.  W.  Fawdrv.     September  20th. 

13,566.  "  Tilting  adjustment  gear  lor  electric  furnaces."  J.  H..  Twidrll. 
September  21st. 

13.615.  "  Electric  switches."     C.  G.  Bennett  &■  H.  Garde.    September  21st. 

13.616.  "  Electromagnetic  lockout  switch."  R,  P.  Bossom  and  A.  West 
AND   Co.     September  21st. 

13,627.  "  S(M-urity  or  locking  devices  for  electric  incandescent  lamps." 
Benjamin    I-Ii.rctric,   Ltd.,    &    E.   Fowler.     September  21st. 

13,631.     "  Electrical  distributors."     F.    L.   Hollister.     September   21st. 

13.633.  "  Keyed  interrupter  or  cut-out  for  elcctric.il  inst.-illations  or  appli- 
ances on  motor  cars.  &*c."  C.  F.  T.  Claxton  &  E.  J,  Claxton.  September 
21st.  ,  . 

13,677.  "  Ampere-hour  meters."  British  Westinghouse  Electric  &  Manu- 
f.icturing    Co.    (Westinghouse    Electric   &    Manufacturing    Co.,    U.S.A.). 

13,681.  "  Detective  and  protective"  devices  for  electric  cables."  C.  J. 
Be.wer,  E.   a.   Claremont  &  A.  F.  W.   Richards.     September  22nd. 


PUBLISHED   specifications. 


i9ie. 


The  numbers  in  parenlhes'  s  are  those  undiT  which  the  specifications  will  be 
printed    and   abridged,  and  all   subsequent  proceedings  will    be  taicen. 

",444.  Engine-starting  Systems.  C.  F.  Kettering  &  W.  A.  Chrvst.  May 
23th,  191.5.     (100,541.)  •  ' 

12.044.  Electrical  Fuses  and  Parts  APrERTAlNiNG  thereto.  A.  Cra\v(ord 
and    W.    Preston.      August  25th, "1916.     (109,072.) 

12.045.  Electrical  Fuse  Boards  or  Systems.  A.  Craw(ord  &  \V.  Preston, 
.\ugust   25th,  1916.     (109,073.) 

12,074.  Distance  and  Speed  Indicators,  for  Ships.  K.  T.  F.  Jung.  August 
25th,  1915.     (101,297.) 

12,229.     Illuminating   .\pparatus.     W.   J.    Davis.     January  3rd.     (103,106.) 

12.231.  Induction  Electric  Motors.  G.  Pestarini.  .August  29th,  1916. 
(109,087.) 

12,236.  Propulsion  of  Ships  and  similar  \'essels.  H.  de  M.  Snell. 
August  29th,  1916.     (109,089.) 
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Packing  Glassware. — .\nurican  cut  glass,  especially  tlie 

cut  fx^ivis  with  Rilvcr  trimminjrs.  isninniiifr  an  enviable  place  in  the 
Penivian  market.  Shipnientsof  plate  jrla,-<s are  lialile  to  havedroppcJ 
upon  them  at  any  time  a  ton  or  two  of  other  poods  ;  the  Belfrian 
mantifactiiiers  have  ilemonstratcd  that  prhi.ss  can  be  packed  to  meet 
this  condition.  The  only  thinj.'  to  do  is  carcfull.v  to  pack  the 
product  ti;.'htl.v  in  a  lifrht  case,  which  must  be  enclosed  for  export 
ill  an  outside  case  of  strontr  liiiiiher,  made  larjfe  cnotiirh  so  that  an 
ainjile  cushion  can  be  proviikd  on  all  sides  of  the  inside  cose  that 
contains  the  class.  This  cushion  will  receive  the  shock  of  blows, 
and  distriVmte  the  impact. 

Instead  of  having  the  ends  and  sides  of  the  inside  case  parallel  to 
the  outer  one.  it  is  jireferable  that  it  should  lie  diaK'onidly,  so  that 
two  opposite  corners  may  touch  the  outside  case,  anil  two  other 
opposite  corners  have  an  ample  cushion.  In  this  manner,  it  is  said, 
plas-s  can  Iw  packed  for  export  to  any  point  aloni?  the  coa-st,  without 
the  least  dnntrerof  breakajre. — Scienlilir  American.  ,^ 
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THE     IMrOHTANCE     OF     INDUSTRIAL 
INFOKMATION. 

In  his  recent  speech  to  the  Library  Association,  Dr. 
Addison,  the  Minister  for  Reconstruction,  clearly 
indicated  that  he  appreciated  the  importance  of  the 
ample  provision  of  serviceable  industrial  informa- 
tion for  the  use  of  men  who  are  competent 
in  a  particular  business.  Trade  and  technical 
journalists  who,  through  good  and  bad  report,  have 
made  this  their  specialised  vocation  may  welcome 
this  recognition  of  their  service  by  those  who 
are  leading  in  the  work  of  preparation  for  a 
period  of  efficient  reconstruction.  During  the 
past  three  years,  when  the  country  "  has  been 
handicapped  to  a  tragical  degree  by  the  absence  of 
necessary  scientific  and  industrial  information  of  a 
serviceable  kind,"  the  technical  and  trade  journals 
have  been  enabled  to  play  a  more  important  part  in 
the  national  organisation  than  was  ever  before  their 
privilege.  Those  which  have  been  directly  dealing 
■with  the  electrical,  engineering,  and  other  muni- 
tions industries  which  have  been  serving  the  national 
purposes  in  "an  engineer's  war,"  know  well  enough 
how  valued  their  assistance  has  been  by  thousands 
of  professional  men  and  by  hundreds  of  thousands 
of  other  workers,  not  only  when  given  in  the  form 
of  published  articles,  but  also  in  the  form  of  private 
correspondence  in  which  funds  of  expert  informa- 
tioi^  have  been  freely  drawn  upon  by  the  editor  and 
imparted  to  the  inquirer.  This  may  be  described  as 
direct  national  service  helping  materially  in  the  effi- 
cient and  expeditious  equipment  of  works,  the  instal- 
lation and  running  of  plant,  and  speeding  up  the  out- 
put of  munitions  of  war.  In  addition  to  this,  as  our 
own  experience  has  shown,  established  journals 
have  been  turned  to  not  once  or  twice,  but  hundreds 
of  times  by  those  in  Government  Departments  who 
knew  where  they  could  ascertain  essential  informa- 
tion which  was  not  in  the  archives  of  our  pre-war 
Governmental  intelligence  departments.  The  large 
number  of  men  of  technical  qualifications  and 
industrial  and  commercial  experience  who,  leav- 
ing their  private  callings,  have  taken  up  em- 
ployment on  war  service  in  some  department  or 
other  requiring  their  specialised  knowledge  and 
abilities,  .have  known  just  where  to  put  theif 
hands  on  the  trade  journal  editor  who  could  help 
them,  and  this  information,  passed  on  by  them  to 
permanent  civil  service  officials,  has  raised  the  pres- 
tige of  the  specialised  organs  very  materially  both 
in  the  present  and  for  the  future.  It  may  still  be 
felt  that  the  usefulness  of  this  branch  of  servnce 
has  not  been  adequately  recognised  by  some  in  high 
authoritv,  but  the  fact  remains  that  one  of  the  best 
servants  of  the  State,  working  more  or  less  silently 
and  often  quite  unobtrusively,  though  always  most 
eagerly,  has  been  the  technical  Press. 

Dr.  Addison,  in  his  speech,  showed  that  in  order 
to  pay  for  the  war  it  is  necessary  for  the  different 
trades  and  industries  of  the  Allies  to  organise  more 
and  more  for  the  production  and  dissemination  of 
useful  and  necessary  infomiation.  He  urged  the 
great  trades  to  take  up  the  question  of  promoting 
scientific  research  in  particular  industrial  processes, 
and  in  this  connection  he  considered  that  the  public 
libraries  could  perform  valuable  work  by  placing 
information  useful  to  the  industries  of  various  dis- 
tricts, at  the  disposal  of  the  communities  in  those 
districts.    Here  it  will  be  recognised  that  the  technical 
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and  trade  Press  and  books  have  an  important  func- 
tion to  fill.  We  believe  we  are  correct  in  stating  that 
technical  books  relating  to  all  matters  having  any 
bearing-  on  war  productions  have  been  in  enormous 
demand  during-  the  war,  and  the  needs  of  the 
future,  when  technical  study  and  manufacturing 
are  able  to  return  to  a  more  normal  course,  will  be 
very  considerable.  Nothing  can  supersede  the  work 
of  the  competent  author  of  all- kinds  of  technical 
literature.  This  point  was  recognised  by  other 
speakers  at  the  meeting-  of  the  Library  Association, 
which  had  before  it  several  resolutions  dealing  with 
the  establishment  of  commercial  and  technical 
libraries.  Mr.  MacAlister  remarked  that  while  com- 
mercial libraries  were  quite  a  recent  development, 
we  had  always  had  technical  libraries  in  some  form. 
He  suggested,  however,  that  they  needed  to  be 
developed  in  several  directions  to  become  efficient 
aids  to  the  arts  and  manufactures  of  this  country. 
He  mentioned  that  the  possibilities  of  the  technical 
library  in  aiduig  research,  discovery,  and  invention 
had  never  been  fully  realised  in  England;  we  fully 
agree  with  this  statement,  which  we  commend  to 
the  notice  of  British  manufacturers. 

In  how  many  engineering  works  in  this  counti7 
will  be  found  a  library  of  technical  books,  selected 
under  competent  advice,  and  comprising  the  best 
and  most  up-to-date  treatises  and  works  of  refer- 
ence bearing  upon  the  particular  branch  of  industry 
concerned  ?  Where  such  a  library  exists,  are  its  re- 
sources available  to  the  technical  staff,  the  designers 
and  draughtsmen,  and  the  accountants  of  the  estab- 
lishment, or  are  they  locked  up  in  the  manager's 
room  and  jealously  withheld  from  the  hands  oi  his 
subordinates?  There  may  be  on  a  shelf  in  the  D.O. 
a  few  well-thumbed  and  dilapidated  old  friends  such 
as  Unwin's  "Machine  Design,"  Rankine's  "Civil 
Engineering-,"  and  so  on,  but  these  only  serve  to 
emphasise  the  lack  of  an  adequate  modern  reference 
library;  and  even  if  the  books  were  there,  would  the 
draughtsmen  be  permitted  to  consult  them  freely 
and  often,  without  incurring  reproof  for  "  slack- 
ing-" ?  ■ 

It  is  our  contention  that  in  every  such  establish- 
ment a  well-equipped  technical  library  should  be  pro- 
vided and  carefully  kept  up  to  date,  and  that  the 
engineering  staff  should  be  encouraged  to  make  full 
use  of  it  in  the  performance  of  their  duties.  The 
provision  of  duplicate  copies  of  standard  works,  to 
be  knt  to  the  nien  for  home  study,  would  also  be 
a  wise  procedure,  and  would  abun'dantlv  repay  the 
cost,  comparatively  trifling-  to  the  firm,  but  prohibi- 
tive to  the  junior  members 'of  the  staff.  The  ex- 
ample of  the  Institution  of  Electrical  Engineers, 
which  has  added  to  its  magnificent  collection  of 
l30oks  a  lending  library  for  the  use  of  its  members, 
i.s  well  worthy  of  emulation;  the  svstem  has  proved 
highly  successful,  many  hundreds  of  books  beiuL; 
borrowed  each  vear. 


During  the  past  year  or  two  con- 
An  siderable    attention' has    been  given 

■^Electroculture  in  this  countrv  to  the  possibilities  of 
Committee.  electroculture  in  the  shape  of  in- 
creased and  improved  crop  produc- 
tion, and,  m  addition  to  the  recognised  exi)erimental 
stations,  many  more  or  less  experienced  investi- 
.gators  have  installed  ai)paratus  with  a  view  to  per- 
sonally exploring  what  has  for  many  years  been  an 
attractive,  though  little  known,  branch  of  electrical 
science.  The  war  has  undoubtedly  been  responsible 
for  tlie  sudden  accession  of  interest  in  this  subject 
as  m  agriculture  generallv,  but  it  has  also  added  to 
the  dithculties  naturally  attendant  on  such  a  situa- 
tion. We  have,  for  instance,  often  felt,  and  pri- 
vately urged,  that  adequate  steps  should  be  taken 
to  secure  (i)  co-ordination  of  effort  amongst  those 
engaged   in   the.se  e.xperiments.   (jt  that  anv   neces- 


sary knowledge  gained  by  past  experience  in  the 
operation  of  such  installations  should  be  in  the  pos- 
session of  all  investigators,  and  (3)  that  the  results 
obtained  and  all  essential  data  connected  with  the 
year's  work  should  in  every  case  be  tabulated,  so 
that  they  can  readily  be  utilised  in  the  interest's  of 
luture  progress.  The  case  is  distinctly  one  where 
the  co-operation  of  all  directly  concerned  will'  ad- 
vance matters  in  the  national  interest,  and  for  this 
reason  the  movement  which  is  now  understood  to 
be  taking  shape  for  constituting  a  committee  under 
the  Board  of  Agriculture,  on  which  engineering 
scientific,  and  agricultural  interests  will  be  repre- 
sented, with  a  view  to  securing  the  above  object  as 
well  as  deciding  on  suitably-priced  standard  appa- 
ratus, and  promoting-  investigation  of  the  technical 
problems  involved  in  the  application  of  the  electric 
ilischarge,  must  be  regarded  as  a  logical  one 
though  somewhat  unexpected. 

Unfortunately,  our  experience  of  committees 
formed  under  the  \<»ing  of  a  Government  Depart- 
ment has  been,  up  to  the  present,  disheartenino-— 
the  Board  of  Trade  Electrical  Committees  are 
typical— and  it  would  appear,  to  be  too  much  to  ex- 
Iiect  that  a  department  \\ith  a  record  such  as  that 
of  the  Board  of  Agriculture  will  not  automatically 
lollow  established  precedent,  and  in  effect  delav  in- 
stead of  facilitating  progress. 

That  the  Board  should  support  the  formation  of  a 
committee  in  the  public  interest  is  a  right  and 
proper  thing,  but  it  should  be  understood  that  the 
re.sults  of  its  deliberations  will  be  accessible  to  the 
public  at  any  time,  and  that  the  Board's  only  in- 
terest iji.  that  of  a  Department  of  State  paid  by  the 
pubic  to  receive  and  act  on  any  recommendations 
made  by  the  Committee. 

The  Board  should  exercise  no  control  whatever 
over  the  findings  of  the  Committee,  and  it  should 
be  a  smc  qua  noit  that  investigators,  acting  on  be- 
half of  the  latter,  have  no  proprietary  interest  in  the 
results  of  their  labour  other  than  that  to  which  they 
may  be  legally  entitled. 

The  Board  of  Agriculture  has  for  some  years  in- 
terested Itself  in  a  small  way  in  electroculture,  but 
we  would  ask  whether  it  is  not  a  fact  that  during  the 
past  year  or  so,  public  interest  having  been 
aroused,  and  the  need  for  expert  guidance  having 
arisen,  the  Board's  advisers-presumably  with  itt 
concurrence-have  obstructed  rather  than  assisted 
the  development  of  the  niovement,  which  is  intended 
to  place  electroculture  on  an  industrial  rather  than 
a  laboratory  basis.? 

To  put  the  matter  plainly,  we  question  the  utility 
ot  the  proposed  committee-  which  can  only  cover 
ground  which  is  clearly  within  the  scope  of  the  exist- 
ing l.M.E.A.  Committee  on  the  Development  of 
Electricity   in   .Vgricultuial    Areas— and  we   hesitate 

-n  ''"^^K^ ,''',  ^"■H-'^'^''"'  °'^J^'^^^  ^t  their  face  value. 
Hie  l.M.E.A.,  through  its  Agricultural  Committee, 
has  done  more  to  promote  the  use  of  electricity  in 
larnung  during  the  past  six  months  than  a  Govern- 
ment   departmentally-controlled    committee     would 
liave  accomiihshed   in   three  vears.     This     too-ether 
with  the  fact  that  the  proposed  conuuittee  wiTi  deal 
only  with  electroculture     which  in  itself  will  not  for  a 
few  years  be  of  so  much  importance  to  the  farmer  as 
I  lie  general  ajxphcations  of  light  and  power— leads 
one  to  suggest  that,  instead  of  the  Board  going  outj 
of  Its  way  to  form  an  overlapping  committee  to  deal] 
with  matters  already  occupying  the  attention  of  an] 
exKsting  and  much   more   [iractical   body,    it   should] 
give  Its  whole  support  to  the  latter  with  a  view  toj 
developing  it  into  what  it  will,   if  its  objects    men-j 
tion«d  in  our  issue  of  March  23rd  last,  are  .secured! 
become    naturally,    viz.,    a    National    Agricultural-] 
Electrical    Committee,    with    sub-committees   repre-| 
senting-  all  the  various  intere.sts  involved— electrical  ' 
scientific,      agricultural,      manufacturing,      govern-^ 
mental.    &c. 
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THE     "EMPRES5     WORKS"     OF     MESSRS. 
E.     BROOK,     LTD.,     HUDDERSFIELD. 


Amonost  the  younger  firms  engaged  in  the  niaiiufactui'e  of 
I  Ici'tric  motors,  tlie   tinu    of    E.    Brook,   Tjtil.,   oeciiiiics    ii 
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Sl'|iU'iii1k  r  7lh  the  liriii  had  made  17,1  ICi  machines,  ajjgre- 
gating*  upwards  of  8+H,00()  H.i*.,  and  the  i^ew  works  are 
ah'eady  fully  eui])hiyed.  Tlieareji  <K-vu])ied  hy  the  estaJilish- 
ment  is  about  2i  arres,  l.KOO  si|.  yd.  heiiig  avaih'il)le  for 
extension.'*.  The  uiacliine  sliop  measures  ICKft.  x  ItlS  ft-., 
and    has  a  floor  area  of    ;'>,(ii:i  s<|.    \i\.  :    iron    and    lir.iss 


Fio.  4. — WixDixci  Bav. 


Fio.  1. — iRnx  Foundry. 


Fig.  2. — Boring  and  Tornixg  Machines  and  Lathes. 


foundries  are  provided  at  the  rear  of 
the  machine  shop,  the  former  coveriiig 
an  area  of  l:i()  ft.  x  40  ft.,  and  the 
latter  40  ft.  x  i.'i  ft.,  with  a  modern 
ecjuipment  of  moulding  inaehineft, 
<'(iniiiressed  air  and  sand-hlasting 
plant,  &c. 

The  aecorapaiiying  views  .show  the 
interiors  of  some  of  the  departmentK, 
which  are  equipped  with  a  variety  of 
lathes,  planers,  boring  and  turning 
machines,  radial  drills,  &c.,  in  meet 
eases  with .  a  separate  motor  dri\-ii)g 
eacli  machine.  The  main  bays  are 
traversed  by  electric  cranes,  and  port- 
able cranes  are  provided  in  the  winding 
shops,  as  \\(.'\\  as  electric  lifts  to  the 
higher  floors. 

The  test  room  is  provided  with  a 
switchboard  and  transformers,  whieli 
enable  motors  to  be  tested  witli  one, 
two,  and  three-phase  current  at  from 
50  to  800  volts,  4.5  to  100  cycles  per 
second  ;  special  braking  appliances 
have  also  been  installed  to  facilit*»tc 
test  runs. 


prominent  position.  It  was  foimded 
at  Hiidderstield  in  1004,  for  the  pur- 
pose of  making  single-phase  motors 
and  starting  gear,  and,  from  small 
beginnings,  quickly  developed,  new 
premises  being  occupied  in  1!)0.')  to 
accommodate  the  growing  business, 
which  was  extended  to  include  the 
manufacture  of  three-phase  motors  in 
the  following  year.  Branch  workshops 
and  show-rooms  were  also  opened  at 
Leeds  and  London  in  UUl  and  i;)12, 
and  numerous  agents  wei'e  appointed 
in  British  and  Dominion  centres. 

In  1111.5  it  was  decided  to  erect  a 
new  works  on  up-to-date  lines  at  Long- 
royd  Bridge,  and  the  factory  was  com- 
pleted in  May  last,  though  the  offices 
and  some  of  the  smaller  buildings 
were  not  fiuished  until  last  month. 
Provision  has  been  made  for  the 
manufacture  of  motors  up  to  200 
H.P.,  with  an  output  of  50  motors 
of    various    sizes    per   week  :    up    to 


ElG.  3. — Large  Lathes  and  Planers 
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>  The  buikliiijis  aru  heated  throughout  on  the  low -pressure 
hot-water  system,  and  in  other  respects  sjiecial  attention  has 
been  devoted  to  the  welfare  of  the  em]iloyes,  with  whom  the 
inanajfement  have  always  maintained  most  cordial  and  kindly 
relations  ;  a  canteen  is  provided,  with  hot-water  supply  and 


THE     FIXATION     OF     ATMOSPHERIC 
NITROGEN. 


Fig.  5. — Te.sii.sc!  SwiTcnnoARU. 


a  well-equipped  kitchen,  comfortable  dining  rooms,  and 
lavatories,  and  meals  are  served  to  abont  100  employes 
daily  :  in  addition,  the  canteen   is  opened  for  half  an  hour 


Fig.  C— Canteen  Kitchen. 


and  again  in    the  afti 


for  litrht 


during  the  morning 
lefre.Hlunents. 

The  new  works  were  designed  l)y  Messrs.  .1.  B.  Abbey 
and  Son,  an-hitects,  lliidder.-tield,  and  were  erected  uiidir 
their  supervision  ;  on  .Saturday  last  they  were  formally 
ojicned  by  Mrs.  Ernest  lirook,  in  the  ]ireseiice  of  a  number 
of  visitors. 


Electric  Steel  Manufacture  in  Denmark. — A  company 

has  beeii  formiMi  in  Dfiiiiiurk,  witli  ii  cupilal  of  Hon. 01)0  kroiu-n.  for 
the  manufacture  of  steel  froui  scrap,  which  is  heinjr  mellel  and 
refinel.  with  a  little  new  iron  iuWod.  It  ia  saiil  to  be  the  fame  . 
process  which  the  Krupp  works  use  for  the  manufacture  of  their 
beat  sruns.  To  commence  with,  the  new  undertakios  will  confine 
its  work  to  the  production  of  smaller  articles,  machine  parts,  .Vc. 
Scrap  is  said  to  be  available  in  sutlicient  qnantities,  but  up  to  now 
it  ha^  principally  been  exported  to  Sweden.  The  new  company, 
consequently,  is  fairly  independent  of  forei;rn  BU))plies,  which  is  a 
very  important  |M)int  under  the  present  circumsjances.  Operations 
will  commence  probably  by  the  end  of  NoYeniber,  and  work  is 
<xpected  to  be  in  full  swin^  by  the  beKUining  of  the  new  year. — 
J-Jni/ineering. 


Nitrogen  is  one  of  the  four  elements  indispensable  to 
animal  and  vegetable  life,  and  the  average  adult 'csonsumes 
from  10  to  20  grammes  per  diem  in  one  form  or  another. 
It  is  a  curious  fact,  however,  that  the  majority  of  plants 
cannot  abstract  (or  "fix ")  gaseous  nitrogen  from  the 
atmosphere,  but  have  to  draw  their  supply  of  this  element 
from  nitrates  in  the  soil.  Nitrates  thus  consumed  may  be 
replenished  by  natural  maiiiires.  but  the  tendency  is  to  use. 
more  and  more  extensively,  artificial  fertilisers  oontaining 
nitrogenous  compounds  made  by  the  fi.xation  of  atmospheric 
nitrogen.  In  addition  to  the  practically  illimitable  demands 
of  agriculture  for  nitrates,  chemical  industries  use  ever  greater 
ijuantities  and  varieties  of  nitrogen  compounds.  The  old 
conception  of  nitrogen  as  a  particularly  inert  element  hiis 
had  to  be  modified  since  the  electric  furnace  showed  it  to 
combine  readily  with  many  substances  at  temperatures 
exceeding  1,000°  C,  with  the  formation  of  compounds  which 
ha\'e  many  valuable  applications. 

I'^'oiores  of  Nlfro(/('/i. — Nitrogen  compounds  exist  iu- 
small  quantities  in  the  soil,  and  are  a  product  of  vegetable 
decay.  A  very  small  quantity  of  nitrogen  (about  12  lb. 
per  acre  per  annum  in  this  country)  is  carried  into  the  soil 
by  rain,  in  the  form  of  dissolved  compounds  produced  liy 
electrical  discharges.  The^  activity  of  various  liacteria  is 
responsible  for  withdrawing  much  larger  quantities  of 
nitrogen  from  the  atmosphere,  but  still  not  nearly  enough 
for  the  needs  of  modern  agriculture  (for  instance,  an  average 
crop  of  wheat  withdraws  from  the  soil  about  53,^)  lb.  of 
nitrogen  per  acre).  The  guano  deposits  in  Peru  and  on  the 
island  of  Majorca  are  exhausted,  and  it  is  unlikely  that  the 
Chilean  nitrate  beds  would  last  for  more  than  another 
century  or  so  at  the  pre-war  rate  of  consumption  ;  nor  is  it 
likely  that  any  other  natural  deposits  of  similar  imignitude 
will  be  discovered.  In  view  of  the  rapidly  increasing  con- 
suni])tion  of  nitrates,  it  is  of  immediate  importance  to  see 
that  artificial  means  are  available  for  producing  the  whole 
of  the  requisite  supply. 

One  industrial  source  of  fixed  niti'ogen  lies  in  the  distilla- 
tion of  coal.  The  latter  contains  1  to  1^  per  cent,  of 
nitrogen,  and  during  distillation  in  a  closed  retort,  15  to 
20  per  cent,  of  this  nitrogen  is  converted  to  ammonia. 
From  100  tons  of  coal  there  may  be  obtained  about  1*2  tons 
of  ammonium  sulphate,  containing  20  to  21  per  cent,  of 
nitrogen.  This  sulphate  may  be  converted  easily  into 
nitric  acid  (for  use  in  making  '  explosives,  dye-stuffs, 
jierfumes,  &c.),  or  it  may  be  used  as  a  fertiliser,  and  is  then 
readily  converted  to  nitrate  in  the  soil.  For  some  time 
this  was  the  only  industrial  source  of  fixed  nitrogen,  but 
the  (piantity  thus  available  is  limited  (especially  whilst  so 
much  coal  is  burnt  without  by-product  recovery),  hence  the 
attention  which  has  been  paid  to  fixing  nitrogen  from  that 
inexhaustible  reservoir,  the  atmosphere. 

The  world's  production  of  sodium  nitrate  has  ranged  from 
2,0(10,1)00  tQ  2, 7()0,()i»0  tons  per  annum  since  I'.)i)8:  and 
die  ]irodnction  of  ammonium  siilpliato  increased  steadily 
from  S52,()00  tons  in  I'.tOS  to  l.i;  10,000  tons  in  ]!>l:-i,  since 
when  no  statistics  are  available.  The  increasing  cost  jier 
ton  of  these  materials  formed  an  additional  incentive  to  the 
synthesis  of  nitrates  from  atmospheric  nitrogen,  and  great 
advances  have  been  made  in  the  technique  of  prodiUMUg 
nitrogen  compounds  since  the  war  brought  about  such  an 
unparalleled  demand  for  explosives.  But  for  the  pro- 
liiieiicy  attained  by  (iermany  in  this  respect,  the  war  would 
have  been  ended  before  this  by  lack  of  explosives  in  the 
Central  Empires.  (Jermany  imported  more  than  .'iOO.OOO 
tons  of  Chile  nitrates  during  the  first  half  <>f  l!ll  I,  but  it  is 
probaide  that  none  of  the  belligerents  will  imjiort  much 
Chile  nitrate  after  the  war.  In  other  words,  the  fixation  of 
atmospheric  nitrogen  is  an  established  industry,  meeting  or 
capable  of  being  extended  to  meet  all  recpHrements. 

Fiftilion  Proiexxes. — Confining  our  attention  simply  to 
processes  which  are  of  proved  industrial  value,  these  may 
be  divided  into  three  main  groups  :— (1)  Proces.ses  for  the 
direct  oxidisation  of  atmospheric  nitrogen — e.ij.,  Birkcland- 
Eyde,  .Schoenherr,  and  I'auling  processes  ;  and  the  Haus.ser 
process  for  exploding  compres.sed  ga.se8.     (2)  Combiniition 
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of  nitrogen  with  hydrogen  to  form  ammonia,  as  in  the 
Haber  process.  (3)  Fixation  of  nitrogen  on  metals  or 
metallic  componnds — «.//.,  Franck  A-  ("aro's  process  for 
fi.xing  nitrogen  on  cak'iuni  carbide  ;  and  Scrpek's  process 
for  ti.xing  nitrogen  on  aluminium.  Whilst  the  processes  of 
group  (I)  yield  nitric  and  nitrous  acids  directly,  those  in 
groups  (2)  and  (3)  lead  to  ammonia — rid  cyanamide  or 
nitrates.  Since  nitric  acid  and  its  salts  are  of  great  im- 
portance, methods  have  been  devised  for  o.xidising  ammonia 
and  obtaining  nitric  acid  with  almost  full  theoretical 
efficiency. 

Although  almost  the  whole  practical  development  of 
fixation  proces.ses  has  occurred  during  the  past  ten  years, 
there  were  about  o88,000  tons  of  nitrogen  fixed  during 
I'.tlG,  eiiuivalent  to  about  2,450,(100  tons  of  loi  per  cent, 
nitrate,  a  production  equal  to,  or  greater  than,  that  of  Chile 
nitrate  during  the  same  year.  Before  the  American  Elec- 
trochemical Society  in  April,  lOKi,  the  world's  production 
iif  fixed  nitrogen  was  stated  as  follows  : — 


Tons  of  fixed  nitrogen  in — 

1913. 

1915. 

Oxidisation  by  arc 

.,.    ii!,yi5 

27,570 

Haber  process 

...       7,300 

54,430 

Calcium  cyanamide 

...     59,4'.I0 

190,000 

83,705  272,000 

The  data  for  1 9 1  .">  are  approximate,  and  certainly  repre- 
sent an  underestimate  ;  production  was  more  than  doubled 
during  the  year,  and  at  the  beginning  of  I'.ilG  about 
1  million  n.i'.  was  used  for  the  synthetic  fixation  of 
nitrogen. 

Direct  OxidimHuit  Processes. — ^Although  Fraflck  (and 
C'aro's  patents  concerning  the  fixation  of  nitrogen  on  calcium 
rarbide  date  from  1898,  the  manufacture  of  calcium  nitrate 
by  direct  oxidisation  of  nitrogen  was  only  brought  to  indus- 
trial perfection  about  the  same  time  as  the  cyanamide  pro- 
cesses. During  1903  the  first  Birkeland-Eyde  equipments, 
of  25  and  150  H.P.  respectively,  were  set  to  work,  and  since 
then  the  production  of  calcium  nitrate  by  this  process  has 
increased  continuously,  and  now  amounts  to  200,000  toiis 
per  annum. 

At  high  temperatures  (1,000^  C.  and  over)  nitrogen  com- 
bines with  oxygen  to'  form  nitric  oxide  (NO),  ])ut  the 
action  is  reversible,  and  the  speed  of  decomposition  is  con- 
siderably greater  than  the  speed  of  formation.  The 
concentration  of  nitric  oxide  in  air  exposed  to  suitable 
temperature  (developed  by  the  electric  arc),  is  determined 
by  the  principle  of  mass-action,  and,  in  order  to  reduce  the 
proportion  of  decomposition,  the  air  is  blown  quickly  past 
the  arc  ;  once  the  gases  reach  a  zone  at  1,200"'  C,  or  lower 
temperature,  the  loss  by  decomposition  of  the  oxide  becomes 
comparatively  small.  Using  air  as  raw  material,  the  con- 
centration of  nitric  oxide  when  equilibrium  is  established 
in  the  reversible  action  is  0'35  per  cent,  at  1,811"  C. 
(absolute),  0-98  per  cent,  at  2,195°,  2-02  per  cent,  at  2,580°, 
3'57  per  cent,  at  3,000°,  and  4-39  per  cent,  at  3,200°. 
Equilibrium  is  never  attained  in  practice,  and  gas  leaving 
the  furnace  rarely  contains  more  than  1  or  H  per  cent, 
of  NO  (Birkeland-Eyde.  0'5  per  cent. ;  Schoenherr,  1-75  per 
cent.  ;  Pauling,  1"2  per  cent.). 

The  theoretical  efficiency  with  air  at  the  temperature  of 
the  electric  arc  (about  3,600')  is  about  10  per  cent.,  and  on 
this  basis  1  Kw.-hour  should  provide  180  grammes  of  nitric 
acid  and  1  KW.-year  of  8,000  houi-s  should  yield  3,170  lb. 
of  acid.  In  point  of  fact,  industrial  furnaces  yield  only 
about  1,230  lb.  of  nitric  acid  per  KW.-year,  corresponding 
to  3"9  per  cent,  efficiency,  as  a  maximum.  Schoenherr 
estimates  that  the  energy  consumed  in  his  furnace  for  the 
oxidisation  of  atmospheric  nitrogen  is  distributed  as 
follows  : — 


Formation  of  NO 
Lost  in  furnace  cooler  , 
Lost  by  radiation 
Recovered  in  boilers 
Given  to  final  cooler     , 


17 

30 
10 


per  cent. 


100 


If  a  mixture  of  e(}ual  paits  of  nitrogen  and  oxygen  be 
used,  instead  of  air  as  raw  material,  the  theoretical 
equilibrium-concentration  of  nitric  oxide  is  increased  by 
25  per  cent,,  and  is  considerably  greater  in  practice  : 
the    theoretical    production   of    nitric   acid   then   exceeds 


4,620  lb.  per  KW.-year,  but  the  mixture  of  pure  ga.ses  has 
never  been  used  industriallv. 

Nitric  oxide  made  as  above  is  oxidised  to  nitric  peroxide 
liy  the  action  of  oxygen  after  cooling  the  giu*;  to  about  40°  C. 
before  admitting  it  to  the  oxidising  towers.  The  peroxide 
is  ^converted  to  nitric  and  nitrous  acids  by  the  action  of 
water,  and  a  residue  of  gas  which  cannot  be  converted  to 
acid,  owing  to  certain  instability  in  the  action,  is 
recovered  in  a  soda  tower  as  sodium  nitrite,  a  material 
which  is  essential  to  the  dye-stuff  industry.  The  30  per 
cent,  nitric  acid  is  either  concentrated  or  converted  to 
calcium  nitrate,  which  is  a  valuable  fertiliser. 

T/ie  liirlci'l(iii(l-I-',i/ile  I'ruci-ss. — The  furnace  used  in  this 
process  ha.s  not  been  modified  in  any  essential  particular 
since  its  introduction  more  than  10  years  ago.*  The 
electrodes  are  ])laced  in  a  magnetic  field  perpendicular  to 
their  plane,  so  that  the  arc  is  drawn  out  into  the  form  of  a 
half-disk.  Where  alternating  current  is  used,  the  arc  is 
formed  alternately  as  two  half-disks,  which  present  the 
appearance  of  a  complete  disk.  Single-phase  current  at 
5,000  volts,  50  cycles  is  employed,  and  the  cylindrical 
furnace-casing  of  sheet'^iron  is  ju'ovided  with  perforated 
refractory  bricks  which  divide  the  air  supply  into  a  number 
of  streams.  The  electrodes  are  water-cooled,  and  a 
magnetic  field  of  4,500  to  5,000  c.G.s.  lines  per  sq.  cm.  is 
maintained  between  them.  About  10  per  cent,  of  the  total 
energy  expenditure  is  alisorbed  by  the  field  coils. 

Whereas  the  first  Birkeland-Eyde  furnaces  consumed  only 
600  KW.,  later  ones  consume  from  1,000  to  4,300  KW.  In 
the  Saahu  m  ivorks  there  are  eight  3,500-K\v.  furnaces  in 
operation.  I'he  diameter  of  the  arc  flame  in  the  latter  c.use  is 
about  8  ft.  The  temperature  ot  the  flame  exceeds  3,ooo'  C, 
but  in  spite  of  the  high  temperature  to  whicli  they  are 
exposed,  the  electrode  ends  need  changing  only  once  in  three 
or  four  weeks,  whilst  the  refractory  masonry  lasts  from  four 
to  six  months.  Gases  escape  from  the  furnace  at  a  tempera- 
ture between  800  and  1,000°,  and  some  of  the  heat  which 
they  carry  is  utilised  to  raise  steam  for  concentrating  the 
nitrate  water  obtained  in  another  stage  of  the  process.  After 
leaving  the  boilers,  the  gases  are  cooled  to  40"  by  passage 
through  aluminium  tubes  on  which  water  is  sprayed.  In 
successive  towers  tilled  with  refractory  brick,  quartz,  or 
other  appropriate  material,  the  cooled  gases  are  oxidised  to 
NO.,,  which  is  combined  with  water  to  yield  40  per  cent, 
nitric  acid,  and  the  residual  gas  is  recovered  in  soda  towers. 
The  total  absorption  is  about  97  per  cent,  of  the  nitric 
oxides  formed.  There  are  various  alternative  chemical  pro- 
cesses for  the  production  of  diS'erent  nitrogen  compounds,! 
but  the  key  process  is  the  fixation  of  the  atmospheric 
nitrogen.  Dilute  nitric  acid  may  be  concentrated,  or  com- 
bined with  ammoniacal  liquor  to  form  ammonium  nitrate  ; 
but  it  is  generally  used  to  make  calcium  nitrate.  The 
yield  of  calcium  nitrate  amounts  to  1,900 — 2,100  lb.  per 
KW.-year,  corresponding  to  1,000 — 1,210  lb.  of  nitric 
acid. 

The  development  of  the  nitrate  industry  in  Norway  has 
been  extremely  rapid,  the  pre-war  progress  being  as 
follows  :  — 

Works. 
Froguerkilem  Fabrili 

Ankerlokken  ...         

Vasmoen  and  Arendhal 

Xotodden    ...         

Xotodden  and  Svaelgfos  .,, 
Xotodden,  Svaelgfos,  Lienfos,  and 

Rjukan  I 
Rjukan  XI 

All  these  works  are  in  the  district  of  the  R.  Telemarken, 
and  the  total  horse-power  utilised  for  the  fixation  of 
nitrogen  has  increased  from  200,000  h.p.  in  September, 
1912,  to  about  300,000  h.p.  at  the  present  day.  The 
Notodden  Works  produce,  per  annum,  20,000  tons  of 
calcium  nitrate,  4,000  tons  of  sodium  nitrite,  and  4,000 
tons  of  ammonium  nitrate.  The  Saaheim  (Rjukan  I)  works 
consumes  about   100,000    KW.-years  per  annum,  and  pro- 

*  A  detailed  description  is  to  be  found  in  the  Elecikical 
Review,  January  9th,  1914. 

t  For  details  of  these  procefses,  and  for  many  other  chemical 
data  relating  to  the  fixation  of  nitrogen,  reference  may  be  made  to 
(Tenie  Cic'd.  Vol,  70,  pp.  319.  ct  jcy,,  whence  some  of  our  present 
notes  are  derived. 


Date. 

Total  H.p, 

July, 
Oct., 

Sept., 
May, 
May, 

1903 
1903 
1904 
1905 
1907 

25 

150 

1,000 

2,500 

42,500 

Xov,, 

1911 
1913 

200,000 
120,000 
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duces  70,000  tons  of  calcium  nitrate  and  8,000  tons  of 
sodium  nitrite,  i.e.,  l,540"lb.  of  calcium  nitrate  and  1761b. 
of  sodium  nitrite  per  KW.-year,  corresponding  to  1,100  lb.  of 
96  per  cent,  nitric  acid.  The  cost  price  of  calcium  nitrate 
is  86s.  to  100s.  per  ton,  and  that  of  nitric  acid  (36^  Beaumc) 
IdOs.  to  175s.  per  ton. 

(To  be  continued.) 


THE     UTILISATION     OF     UNDEVELOPED 
FUELS     IN     PULVERISED     FORM. 


A  RECENT  issue  of  the  General  Electric  Review  contauied  an 
article  on  the  above  subject  by  Mr.  V.  Z.  Caracristi,  of  the 
Locomotive  Pulverised  Fuel  Co.,  portions  of  which,  dealing 
with  the  question  of  steam  raising,  we  reproduce  below  :  — 

High  rates  of  combustion  are,  in  large  power  plants  parti- 
cularly, of  extreme  economic  importance,  the  capital  invest- 
ment being  reduced  in  direct  proix)rtion  to  the  rates  of  burn- 
ing; nearly  all  of  the  accepted  types  of  boilers  are  be- 
yond the  capacity  of  the  furnace  in  theii'  ability  to  utilise  the 
heat  generated  iu  the  furnace,  and  particularly  when  the 
lioUer  equipment  is  su-pplemented  liy  economisers  or  other 
means  of  utilising  the  heat  lo.st  through  high  waste  gas  tem- 
peratures. .\lthough  owing  to  the  small  specilic  heat  of  the 
gases,  in  combination  with  the  loss  of  efficiency  brought 
about  at  low  temperatures  in  the  transmission  of  such  heat 
to  the  water  in  the  boiler  tubes,  the  high  stack  temperature 
is  not  as  great  an  economic  loss  as  is  popularly  supposed. 

The  development  work  done  in  combiistiou  through  the  use 
of  stokers,  in  combination  with  under-grate  blowers  and  re- 
torts, has  about  exhausted  the  possibilities  in  this  direction, 
and  a  radical  departure  from  the  existing  practice  is  necessary 
in  order  to  utilise  to  the  fullest  po.ssihle  extent  the  thermal 
energy  of  fuel. 

The  use  of  fuel  in  pulverised  form  offers  a  basis  for  further 
development  woik  in  this  connection. 

The  fact  that  fuels  having  relatively  high  volatile  contents, 
when  dried  and   pulverised,    are  so   readily   combustible,  has 


Fig.  1. — Babcock  Boiler  with  r(iwiii;ui:ii  Fi'f-.i,  Furnace. 

caused  a  great  many  experimental  developments  iu  this  direc- 
tion to  be  failures,  particularly  when  efforts  were  made  to 
maintain  a  rat<»  of  combustion  in  excess  of  that  normally 
obtained  through  the  use  of  stoker  equipment  having  under- 
grate  blast.  It  has,  however,  been  demonstrated  in  service 
that  it  is  |X).s.sible  to  l)ura  to  CO.  more  than  IW  per  cent, 
of  the  combu.stible  niatt<T  with  an  excess  of  air  supply  of  less 
than  10  per  cent.,  without  any  deductions  for  comb\istible  in 
the  ash.  tliis  being  irrespective  of  the  volatile  or  asli  <»ut<>nt 
of  the  fuel  or  the  analysis  of  such  ash.  This  result  is  being 
obtained  at  a  rate  of  combustion  equivalent  to  175  lb.  of  coal 
per  square  foot  of  grate  area  per  hour,  and  without  the  neces- 
sity of  increasing  the  combustion  space  volume  by  high  boiler 
.setting;  the  COj  contents  of  the  escaping  gases  under  these 
extreme,  overload  conditions  being  very  close  to  the  theoretic, 
and  the  CO  content  of  the  escaping  gases  being  nil. 

The  use  of  pulverised  fuel  in  stationary  boiler  plants  when 
the  installation  is  of  sufficient  size  to  absorb  a  reasonable 
amount  of  increased  capital  is  justified  for  the  following 
reasons  : — 

1.  .\bility  to  force  the  boilers,  without  loss  of  combustion 
efficiency,  t<j  a  rating  which  will  develop  a  horse-power  for 
each  four  or  le.ss  sgunre  feet  of  heating  surface. 


2.  Greater  heating  value  per  cubic  foot  of  furnace  volume, 
eliminating  the  necessity  for  raising  the  boilers  in  order  to 
secure  overload  capacity. 

3.  Reduction  of  the  initial  capital  investment  in  the  boiler 
plant  (m  account  of  the  reduction  in  the  amount  of  heating 
surface  in  the  boilers  necessary  to  carry  a  given  load  under 
operating  conditions. 

4.  .\bility  to  maintain  full  steam  pressure  with  low-grade 
fuels  under  extreme  overload   conditions. 

.").  .\l)ility  to  utilise  from  06  to  99  per  cent,  of  the  heating 
value  of  the  combustible,  irrespective  of  the  ash  content  or 
analysis. 

6.  Elimination  of  grates  and  mechanical  equipment  for 
stoking  and  the  maintenance  incident  thereto. 


Fro.  2.— Cahall  Boiler  with  Pulverised  Fuel  Equipment. 

7.  Elimination  of  draught  blowers  for  the  purpose  of  secur- 
ing overload  capacity. 

s.  Elimination  of  operating  difficulties  brought  about  by  the 
clinkering  of  coal  on  grates,  and  the  resultant  loss  in  boiler 
capacity  during  periods  of  cleaning  tires. 

9.  .'Miility  to  quickly  take  on  heavy  overload  and  to  cut  out 
the  fuel  feed  when  the  necessity  for  such  overload  has  ceased. 
The  cutting  out  of  the  fuel  feed  in  a  pulverised  fuel  installa- 
tion instantly  stops  combustion  and  the  u.se  of  fuel,  whereas 
in  a  grate-fired  installation  the  amount  of  coal  remaining  on 
the  grates  is  of  necessity  lost. 

10.  Elimination  of  the  necessity  for  keeping  banked  fires  in 
order  to  take  care  of  iiregular  peak  loads.  With  the  use  of 
pulveri.sed  fuel  steam  from  cold  water  can  be  rai.sed  to  work- 
ing pressure  as  (juickly  as  from  a  banked  fire. 


Fi.i 


-baur.nhausen  bolleks  akkangeu  kou  buiinixo 
Powdered  F(jel. 


stack   and  the  conse- 
gislative   requirements 


11.  Elimination  of   smoki'    from    th 
(|uent   freedom    from    liability   under 
as  to  the  smoke  nuisance. 

12.  Reduction  in  the  siz<^^  of  the  buildings  necessary  to  hold 
the  boiler  equipment,  together  with  a  reduction  in  the  cost 
of  the  steam  and  water  piping  in  the  boiler  room. 

13.  Material  reduction  in  the  height  of  the  sta<;k,  this  reduc- 
tion in  height  being  brought^about  by  the  fact  that  all  of  the 
air  admitted  to  the  firebox  passes  direct  into  the  combustion 
zone,  without  the  necessity  of  passing  through  a  fuel  bed. 
permitting  the  boiler  to  b«  operated  under  an  overload  with 
iesa  vacuum. 
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14.  Reduction  iu  the  oost  of  operation.  Iimiij^lit  iiliimt  l>y  the 
fact  that  the  feeding  of  pulverised  coal  to  the  funiiic*'  rociuircs 
practicajly  no  attention. 

15.  R<^ductiou  in  the  cost  of  hiuidlins  a.shcs,  brought  iilniul 
by  the  greatly  reduced  volume. 

.■\.s  an  offset  to  the  above  advantages  may  bo  hot  up  the  i-nst 
of  preparing  the  fuel  for  burning  iu  pulverised  form. 

The  expense  of  properly  preparing  the  fuel  may  be  divided 
into  four  divisions  : — 

First.  The  expense  of  ciuskiiig  the  rmW,  freeing  the  coal 
from  stray  iron,  and  elevating  the  same  hi  bins,  preparatory 
to  pulverising. 

In  .St)  far  as  this  equipment  is  concerned  it  is  the  same  a.s 
would  be  required  in  hand  or  stoker  fired  installations. 

Second.  The  cost  of  drying  the  coal. — With  equipment 
which  is  commercial  the  coal  can  be  freed  froui  moisture  at  a 
reasonal)le  power  and  fuel  cxpen.se.  The  power  and  fuel 
required  are  greater  with  lignite  than  with  anthracite  or 
bituminous  coal,  bituminous  coal  being  more  easily  dried  than 
either  of  the  other  fuels. 

Third.  The  power  raiuired  fn  pulccrise. — .Mthough  accu- 
rate figures  are  not  available,  the  power  lequired  to  pulverise 
coal  to  a  fineness  necessjuy  tor  combustion  in  suspension, 
with  commercial  equipment  as  manufactured  at  the  present 
time,  is  from  8  to  !l  kw. -hours  per  ton  for  bituminous  coal 
snd  lignite,  and  from  15  to  17  KW .-hours  ix'r  ton  of  coal  for 
anthracite  or  graphitic  coals  and  coke  breeze. 

Fourth.  The  maintenance  of  equipment  necessary  to  pre- 
pare fuel. — The  maintenance  on  the  equipment  for  the  pre- 
paration  of  fuel  wOl  be   approximately,   using    pre.sent  com- 


.\n  item  of  prime  iniixutancc  it,  to  oinratc  the  firebox  under 
a  vacuum.  This  vacuum  can  be  as  low  at  l5/J(Kf  of  an  inch 
of  water.  It  is  al.st>  of  impoi  tancc  that\iiuxiliary  air  for  coni- 
liMstion  be  induced  into  the  lircbox  in  or-  near  the  /.one  of 
maximum   temperature. 

Burning  pulverised  fuel  at  high  rates  of  combustion  and  in 
large  volume  t<Mids  to  form  a  layer  of  CO..  preventing  the 
access  of  oxygen  to  the  ^^(•(lnsumed  core  of  the  flame,  and 
unless  this  core  is  broken  'up  by  cross  curr.'uts  it  will  put-- 
into  the  cold  area  surrounding  the  Ixjiler  tubi's.  and  combus- 
tion will  not  be  completed. 

The  matter  of  combustion  of  pulveii.sed  fuel  within  a 
limited  .space  of  firebox  is  controlled  by  an  element  of  time, 
and  the  slower  the  pa.ssage  of  gases  through  the  firebox  the 
more  efficient  the   cond)ustion    results. 

The  items  which  afiect  the  combustion  of  pulveri.seil  fuel 
are  : — 

I.  Volatile  contents,  allectiM;^  the  temixTatui-e  of  the  lla^li 
pnint. 

i.  The  degree  of  hneness  to  which  th<'  fuel   is  pulverised. 

:t.  The  amount  of  moisture  in   the  fuel. 

Low  volatile  contents  can  be  offset  by  increasing  the  fine- 
ness of  the  fuel. 

The  amount  of  nu)isture  in  the  fuel  is  of  only  minor  ini- 
poitance  in  so  far  as  combustion  is  concerned.  The  reduction 
of  moisture  affects  the  thermal  results  only  .slightly,  and  the 
combustion  practically  not  at  all:  from  which  fact  it  can  be 
noted  that  the  higher  the  volatile  content  of  the  fuel  the  loss 
is  the  expense  nece.ssary  for  pulverising. 

The  formation  of  honeycond)  and  clinker  on  the  heat- 
ab.sorbing  surfaces  is  brought  about  largely  by  the  iron  con- 
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Minna  Padafes 


Fig.  4.— Pulverised  Fuel  Feeder. 


luercial  equipment,  from  2  to  3  cents  per  ton  for  bituminous 
and  lignite  coals,  and  from  4  to  S  cents  per  ton  for  anthracite 
and  coke  breeze. 

The  cost  of  preparing  and  pulverising,  however,  should  not 
bo  considered  as  an  operating  charge.  This  cost  is  directly 
chargeable  against  the  cost  of  fuel,  and  in  determining  the 
savings  w-hich  can  be  effected  by  means  of  burning  pulverised 
fuel  in  suspension,  this  cost  should  be  added  to  the  cost  of 
the  fuel  on  a  b.th.d.  basis  arrived  at.  When  making  a 
comparison  of  the  cost  of  fuel  on  a  b.th.d.  basis  in  terms  of 
evaporating  results,  when  burned  on  grates  and  in  pulverised 
form,  it  is  conservative  to  figure  that  the  combustion  results 
will  be  from  20  to  30  per  cent,  better  with  pulverised  fuel. 
This  increase  in  combustion  results  will  be  sufficient  to  more 
than  offset  the  cost  of  pulverising,  leaving  the  difference  in 
saving  in  cost  per  b.th.u.  due  to  the  less  price  for  the  lower 
grade  fuel  as  a  net  saving. 

There  is  a  considerable  field  for  the  development  of  cqui])- 
njeut  necessary  for  the  drying  and  pulverising  of  fuel,  but 
under  the  present  commercial  conditions  the  cost  of  preparing 
fuel  is  not  prohibitive,  even  when  considering  the  use  of  low- 
grade  fuels  having  a  high  ash  and  low  b.th.iit.  content. 

When  the  necessary  air  for  combustion  is  introduced  into 
the  fiiebox  the  diiection  of  the  flame  is  towaid  the  openings 
and  the  firebrick  has  to  stand  the  radiation  effect  of  the  heat 
only,  and  is  reheved  of  the  .scouring  action. 

The  process  of  burning  pulverised  fuel  differs  from  the  pro- 
cess of  burning  gases  ari.sing  from  coal  burned  on  grates  or 
the  burning  of  fuel  oil,  in  the  fact  that  the  temperature  of 
the  ash  in  suspension,  when  burning  pulveri.sed  fuel,  becomes 
great  enough  to  make  the  process  of  combustion  self-sustain- 
ing, reducing  to  a  minimum  the  necessity  for  heat  radiat- 
ing or  regenerating  refractory  surfaces  when  the  velocity  of 
the  flames  through  the  combustion  space  is  not  to<i  great. 
It  is  essential  that  feeders  be  of  .such  a  design  that  they  will 
ilelivi^r  from  3.()00  to  5.0(X)  lb.  of  pulverised  fuel  per  hour: 
nnd  that  the  pulverised  fuel  handled  by  the  feeder  will  be 
thorniighly  intermingled  with  the.  air  used  as  a  conveying 
luediiirn.  It  is  also  e.s.switial  that  the  veloc-ity  of  the  fuel 
ept-ering  the  firebox  be  less  than  the  vpl(.K;ity  of  thi'  iinnbiis- 
tion  air  surrounding  this  fuel  inlet. 

Experience  has  demonstrated  that  it  is  very  practicable  to 
bum,  within  a  very  limited  space,  5,000  lb.  of  coal  per  hour 
fed  by  one  burner,  the  fuel  being  converted  into  gases  within 
the  distance  of  less  than  10  ft.,  provided  the  incoming  mix- 
ture is  uniformly  distributed  throughmit  the  cross  section 
srea  of  the  delivery  pipe,  so  that  a  refraptor\'  wall  located  a 
distance  greater  than  10  ft.  from  the  fuel  inlet  will  be  free 
trom  »ny  impinging  or  cutting  action  of  the  flame. 


tent  in  the  ash,  aud  can  lie  prevented  by  a  through  oxidation 
of  such  iron  in  the  combustion  zone. 

The  formation  of  slag  in  general  will  be  in  direct  ratio 
with  the  amount  of  incandescent  surface  with  which  the  ash 
in  suspension  has  an  opportunity  of  coming  into  contact.  The 
ash  in  suspension  which  does  not  come  into  contact  with 
incandescent  surfaces  will  readily  pass  out  of  the  stack  in 
extremely  minute  particles  in  the  form  of  a  very  hght  haze, 
a  small  proportion  remaining  in  any  eddies  which  the  boiler 
setting  may  cause  in  the  passage  of  the  gases  to  the  stack, 
and  the  use  of  horizontal  baffles  should  be  avoided. 


TRADE     IN     CANADA. 


Infiurii.re  uf  Capital. — In  his  report  for  the  year  1916,  H.M. 
Trade  Commissioner  in  Canada  (Mr.  C.  Hamilton  Wickes) 
draws  attention  to  the  relative  yearly  investment  of  British, 
United  States,  and  Canadian  capital  in  Canadian  Govern- 
ment, municipal,  raUway,  and  corporation  bonds  during  each 
of  the  years  1909  to  1910.  The  estimated  figures  are  as 
follows  :  — 


Dominion  of 

United  Eiugdoni. 

United  Stales. 

Canada. 

Tears. 

Per  cent. 

Per  Lent. 

Per  cent. 

1909      ... 

74.00       ... 

3.90        ... 

..        22.10 

1910      ... 

81.50      ... 

1..50        ... 

..      17.00 

1911      ... 

76.56      ... 

6.58 

16.84 

1912      ... 

72.65      ... 

..      11.35      ... 

16.00 

1913      ... 

74.25      ... 

13.65      ... 

..      12.10 

1914      ... 

6S.25      ... 

..      19.75      ... 

..      12.00 

1915      ... 

14.20      ... 

42.10      ... 

..      43.70 

1916      ... 

1.50      ... 

..      64.90      ... 

..      33.60 

r,a.st  vear  Canada  .sold  !)!310.000,(X)0  of  sucli  bonds,  of  which 
I  nited  States  iiiN'estors  ptircliased  $2(i5,(HKl.(XXI.  It  w^ill  lie 
noted  that  up  t<i  the  year  1912  the  investment  of  T'nit^'d 
States  capital  was  inactically  negligible,  while  the  United 
Kingdom  supplied  about  75  per  cent,  of  Canadian  require 
ments  until  the  outbreak  of  war.  During  the  period  1909-14 
no  great  effort  appears  to  have  been  made  by  the  manufac- 
turers andlnerchants  of  the  United  Kingdom  to  improve  their 
trade  in  the  Dominion  as  a  direct  consequence,  or  as  a  condi- 
tion of  these  immen-se  investments.  With  the  investors  of 
the  United  States  it  is  different.  In  the  majority  of  eases  it 
is  made  a  condition  of  the  contract  that  the  funds  po  iidv.nnced 
shall  be  expended  on  plant,  machinery,  and  goods  produced 
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in  tho  United  States,  and  to  this  end  theii-  bankers  and 
nianutacturcrs  have  combined  their  efforts.  The  commercial 
advantages  thi*  olitaaned  will  be  difficult  to  modify  so  long 
as  present  financial  conditions  prevail. 

lu  Ontario,  however,  sentiment  is  strongly  in  favour  of  the 
purchase  of  Canadian  and  British  goods.  This  sentiment 
seems  to  be  taking  the  plaoe  of  the  more  restricted  campaign, 
indiiiincut  in  1915,  urging  the  purcha.se  of  "  Made  in  Canada  " 
gtHids. 

Complaint  is  still  heard  occasionally  as  to  the  lack  of  i)er- 
sonal  attention  given  by  British  manufacturers  to  the  require- 
ineuts  and  details  of  this  market,  as  compared  with  the  atten- 
tion given  by  United  States  manufacturers.  There  is  a  per- 
.sonal  touch  in  evidence  in  United  States  trading  relations 
with  ( )ntario  which  helps  considerably  to  increase  that  coun- 
try's volume  of  trade.  This  })ersonal  touch  extends  to  con- 
stant effort  on  the  part  of  manufacturers  tci  obtain  orders, 
following  the  raising  of  loans  by  Canadian  boriowers  in  the 
United  States. 

The  Ontario  Hydro-Electric  Commission  will  again  he  a 
large  buyer  of  motors,  copper  wire,  insidators,  .sluice  gates, 
generators,  and  power  plant  duririg  1917.  It  has  hitherto 
purchased  its  current  from  corporations  at  Niagara  Falls,  but 
lias  now  decided  to  build  its  own  power  generating  plant, 
cniistni -tioii  of  which  will  nrobably  be  connnenced  at  an  early 
date.  The  Commission  will  also  be  a  laige  buyer  in  the  cnni- 
parativeiy  near  future  of  electric  railway  plant  and  material 
in  connection  with  a  scheme  of  ■  electric  i  radial  railways 
throughout  the  Province. 

Trading  Hints. — Tho  manager  of  one  of  the  most  important 
iTietal  and  hardware  firms  in  the  West,  in  speaking  of  the 
desire  of  bis  firm  to  deal  more  largely  in  Briti-tih  goods.  te.sti- 
(ied  to  tVie  value  anil  usefulness  of  many  articles  of  United 
Kingdom  manufacture.  In  common  with  nearly  all  other- 
busiiU'.ss  uu'ii.  liowcvcr,  lie  spoke  of  the  difficulties  attiuuling 
the  development  of  Hritith  tiade  in  Western  Canada.  It  was 
generally  remarked  that  British  firms,  with  the  exception  of 
some  striking  examples  to  the  contrary,  are  ill-informed  as  to 
what  the  We.st  can  buy  and  use.  and  of  the  terms  and  condi- 
tions which  Canadian  firms  find  it  necessary  to  employ  in 
the  oonduct  of  their  business.  Prior  to  the  war,  many  British 
niaiuifacturers.  quite  unconsciously  no  doubt,  gave  Canadian 
buyers  the  impression  that  tliey  did  not  want  to  effect  sales, 
by  their  habit  of  writing  back  referring  inquirers  to  "an 
export  agency,"  or,  if  the  orders  were  accepted,  by  being 
dilatory  in  shipping  the,  goods.  Attempts  by  British  firms  to 
oi>en  up  business  in  a  mannei'  which  hindered  instead  of 
helping  towards  the  desired  end  were  also  remarked  upon. 
•  In 'appointing  agents  to  repiesent  them  in  Canada,  British 
firms  should  investigate^  thoroughly  the  standing  and  reli- 
ability of  the  persons  whom   they   contemplate  employing. 

The  majority  of  Canadian  inn»rt<'rs,  in  goods  handled 
directly  or  indirectly  through  the  retailer,  look  for  credit  of 
30,  60,  or  90  days,  customarily  extended  by  the  established 
.American  manufacturers.  It  is  vain  for  Briti.sh  manufac- 
turers of  such  goods  t«  insist  on  "  cash  before  documents," 
nuich  less  as  some  do,  "cash  lieforc  shipment."  If  the 
United  Kingdom  trader  is  to  regain  the  trade  which  has  been 
partly  lost  during  the  war  he  must  ascertain  the  terms,  and 
l>e  prepared  to  allow  equal  terms,  as  regards  credit,  with 
manufacturers  of  similar  goods  in  the  United  States. 

The  u.se  of  the  cables,  when  bu.siness  is  being  put  through, 
is  important.  It  is  to  be  remembered  that  the  principal 
centres  of  industry  in  the  United  States  are  only  12  to  24 
hours'  distant  from  Montreal  and  Toronto,  and  that  business 
cjm  l)e  closed  up  by  a  per.sonal  interview  between  the  seller 
in  (Jhicago  and  the  buyer  in  Montreal  weeks  before  a  letter 
on  I  lie  same  subject  can  go  back  and  forth  to  the  United 
Kingdom. 

Rriti.sh  shippers  .should  mak?  them.'ielves  familiar  with 
Canadian  Customs  regulations  and  tariffs.  Invoices  must 
always  he  made  out  in  triplicate  and  attached  to  bill  of  lading, 
and  each  invoice  must  contain  the  necessary  clauses  on  the 
back  in  accordance  with  Customs  regulations.  Failure  to  for- 
ward these  documents  prevents  the  removal  of  goods  from 
bond,  causing  great  inconvenience,  and  exi>ense. 

In  making  prices  to  possible  customers,  it  is  a  great  advan- 
tage to  quote  in  Canadian  currency,  giving  the  fullest  possible 
details  as  to  to,rms,  discounts,  packing  (how  many  in  a  case, 
itc).  Such  terms  as  "  c.i.f.,"  "  f.o.b.,"  ifec.  are  u.sed  very 
loosely  on  this  .■side,  and  it  is  advisable — at  the  risk  of  what 
may  appear  redundancy — to  make  one's  meaning  jierfectly 
clear.  For  instance,  "  f.o.b.  Liverpool  "  might  l)e  nmdered 
free  of  all  possible  chance  of  mistake  by  sjiying  "Free  on 
board  steamer  at  Liverpool.  Of-ean  freight  and  insuiiiirce  to 
be  piiid  by  the  buyer."  or  "c.i.f.  Montreal"  might  be  inade 
more  specifio  by  saving  "Cost,  insurance,  freight  to  Mon- 
treal, delivered  ex  ship." 

Catalofjnes.  price  li.sts.  advertising  cards,  or  any  printed 
matter  designed  to  attract  the  Canadian  public  should  be 
exnreR.>!ed  in  dollars  and  cents,  and  not  in  British  currency. 

United  Kingdom  firms  wishing  to  open  up  or  extend  busi- 
ness in  Canada,  inn.st  re.nliso  that  they  have  to  face  strong 
\merican  competition.  In  Southern  Ontario  and  Niagara, 
Peninsular  this  is  especially  the  case,  and  a  large  number 
of  United  States  manufacturers  have  works  or  assembling 
a^rranjjanients  in  that  district  which  are  backed  by  strong 
seUing  orVanisatioDB. 
Many  wholesale  dealers  insist  that  cheapness  is  by  no  means 


the  determining  factor  in  the  Canadian  market.  It  gives 
place  to  seUing  capacities,  and  to  the  tastes  and  requirements 
of  the  idtimate  purchaser.  They  also  complain  that  Uniti-il 
Kingdom  tr-avellers  are  often  so  engrossed  in  the  superiorit\ 
of  the  article  they  carry  as  not  to  realise  that  intrinsic  vain.- 
is  only  one  factor  in  the  populai'ity  of  a  commodity,  :iiiil 
while  the  Canadian  wholesaler'  is  ready  to  acknowledj. 
.superiority  where  it  exists,  he  is  more  concerned  to  find  guml:. 
that  will  sell  them.selves  and  entail  little  or  no  education  of 
Iris  selling  staff  or  the  general  public.  Manufacturers  should 
make  the  artick'  the  public  r-equire,  and  follow  this  by 
organised  distributive  effort.  It  should  be  understood  that 
I'nited  States  firms  send  well-trained  salesmen  into  Canada 
in  large  numbers,  and  salesmanship  being  highly  developnl 
in  the  United  States  it  must  be  met  by  selling  ability  of  ;iii 
equal  or  higher'  calil)r'e  on  the  part  of  United  Kingdom  uriiiin 
facturers,  .pni'ticularly  by  firms  wishfirl  to  introduce  tlini 
g(Mids,  and  also  bv  thosci  who  desire  to  maintain  and  develop 
their  existing  trade. 


THE     ASSOCIATION     MOVEMENT. 


Bv  HERBERT  H.  BERRY. 


In  the  leading  article  in  the  last  issue  of  the  Er,BCTRicAli 
ItKViEW  tribute  is  paid  to  tlie  founders  of  the  Cable- 
Makers'  Association.  As  I  believe  tliei'e  is  no  official 
record,  I  venture  to  give  a  siioi't  account  of  the  creation; 
and  establishment  of  the  existing  C.M.A. 

Some  of  the  earlier  years  of  my  life  were  spent  inj 
acciuiring  a  practical  knowledge  of  the  manufacture  of 
electric  cables  of  almost  every  description.  I  was  fortunate 
to  include  in  my  experience  a  wide  range  of  work,  from  a 
submarine  cable  which  lies  to-day  across  the  bed  of  the 
Atlantic,  down  to  tho  smallest  leading-in  wire  used  in  an 
electric  light  installation. 

I  cannot  appraise  too  highly  the  utility  of  my  early 
experiences  gained  in  the  workshops  and  estimating  depart- 
ment of  Messrs.  Siemens  Bros.,  of  Woolwich. 

In  1894  I  started  business  on  my  own  account,  and 
shortly  afterwards,  having  a  desire  to  turn  my  early  training 
to  account,  acfpured  the  sole  selling  agency  in  Fjancashirei 
Yorkshire,  Chesliire,  Birmingham,  and  the  Midlands,  foil 
the  cables  manufactured  by  tiie  company  I  had  lately  left 
But  akis !  competition,  internal  and  foreign,  htcamij 
excessive  and  burdensome,  and  manufacturers  were  faceC 
with  the  necessity  to  sacrifice  quality  or  lose  their  turn- 
over. I  realised  that  a  combination  of  British  interestf 
was  the  only  logical  outcome,  and  that  good  standarc 
quality  with  a  British  hall-mark  was  a  goal  worth  winning 
That  was  i'(»  years  ago.  An  earlier  effort  had  beer 
made  to  bring  all  the  cable  makers  together,  but  the  resull 
was  unsuccess'ful. 

.\fter  a  ])rcliminary  conversation  with  my  old  chief,  Mr 
.F.  .1.  Easton,  my  lii-st  interview  was  with  Mr.  Alexande 
Siemens,  who  listened  sympathetically  to  my  plans,  but  a 
the  s;ime  time  expressed  the  opinion  that  such  a  conibina 
tion  of  interests  in  the  electrical  trade  would,  if  created 
have  a  short  life,  and,  at  the  longest,  last  for  si.x  months 
I  was  unable  to  oljtain  an  authoritative  statement  from  hin 
that  his  company  would  join  any  such  general  movement 
but  he  said  lie  would  be  willing  to  discuss  the  matte 
further  with  me  after  I  had  interviewed  other  interestc* 
parties.  This  was  not  a  \'ery  encouraging  start.  I  ha( 
to  jilough  a  lonely  furrow,  and,  incidentally,  to  bear  th 
whole  expense.  j 

During  the  following  weeks  I  spent  my  whole  tim 
traversing  the  country,  interviewing  the  parties  chiefl 
interested.  One  of  these  at  lea.st  has,  I  regret  to  saj 
joined  the  Oreat  Majority  ;  others  have  retired  from  activ 
interest  in  tiie  electrical  iiulustry.  AVith  one  exception, 
obtained  the  whole-hearted  support  of  the  cablc-makin 
trade,  and  the  little  opposition  that  presented  itself  soo 
vanished.  Kroni  that  time  onward,  members  of  the  Cabl< 
Makers'  .\.s.sociation  have  develoficd  their  jnanufacturin 
resources,  improved  their  standards,  and  attained  a  degre 
of  prosperity  to  the  general  advantage  of  the  whole  ele( 
trical  community.  A.i  the  period  of  the  outbreak  of  wa 
the  financial  records  of  the  electrical  cable  industry  wqi 
the  envy  of  the  electrical  manufacturing  fraternity,  and  tl 


Vol,  Ml.   xo.  I'.osi.  ocTo„KR  12,  i!ii7.i  THE    ELECTRICAL    REVIEW. 


845 


one  bright  star  in  a  firmaineut  overclouded  through  foreiffii 
competition  upon  unequal  terms. 

I  would  like  tun-peat  sonic  siifiiiticaMt  reiuai'ks  ii]ion  this 
suhjcel  made  by  Mr.  .lanius  W.  (ierard  (late  I'.S. 
Amliassador  in  Berlin)  in  his  Didlji  Ti'li'iiniiih  artiele.s. 
They  are  as  follows  : — 

('iiiiihinr  for  Sfflhiij  Ahroiiil. — The  (inly  thiiiy  lliat  ran  maintiiiii 
ft  fair  priet'  after  the  war  for  tlie  products  of  Amorii-aii  linns. 
miners,  and  manufacturers,  is  jx>rmis.sion  to  combiner  for  selling,' 
abroad. 

With  the  low  wajres  paid  to  very  efficient  workintr  men,  who 
■worke<l  lonjr  hours,  and  with  no  laws  ajrainst  comhination.  it  wa.s 
always  a  m.atter  of  surprise  to  me  that  the  Gennans,  who  were  in 
the  process  of  {rettinfr  all  the  money  in  tlie  world,  should  have 
allowe<l  their  military  a\itocracy  to  drive  tliem  into  war. 

Triixt  mill  Ciirtrl.-  I  am  afraid,  after  this  war.  if  we  exi)ect  to 
keep  a  place  for  our  trade  in  the  world,  that  we  may  have  to  revise 
gome  of  our  ideas  as  to  so-calleii  trusts  and  the  Sherman  law. 
Trusts  or  combinations  are  not  only  permitted,  but  even  enconrajled 
in  Germany.  They  are  known  there  as  "  cartels."  and  the  differ- 
ence between  the  American  trust  and  the  German  cartel  is  that  the 
American  trust  has,  ;vs  it  were,  a  centralised  Government  per- 
manently taking  over  and  combinintr  the  competinjr  elements  in 
any  ffiven  business,  while  in  Gerniany  the  competin;''  elements  form 
a  combination  by  contract  for  a  limitM  number  of  years.  This 
combination  is  called  a  "cartel,"  and  durinfr  these  years  each 
member  of  the  cartel  is  assigrned  a  given  amount  of  the  total 
protluclion,  and  given  a  definite  share  of  the  profits  of  the  com- 
bination. The  German  cartel,  therefore,  as  Consul-t^neral  Skinner 
has  aptly  said,  may  be  likened  to  a  confederation  existing  by 
contract  for  a  limited  period  of  time,  and  subject  to  renewal  only  at 
the  will  of  its  members. 

It  may  be  that  competition  is  a  relic  of  barbarism,  and  that  one 
of  the  first  signs  of  a  higher  civilisation  is  an  effort  to  modify  the 
stress  of  Competition. 

The  German  Courts  have  espiessly  said,  if  prices  are  so  low  that 
the  manufacturers  of  a  particular  article  see  financial  ruin  ahead. 
that  formation  of  cartels  by  them  must  be  looked  upon  as  a 
.  justified  means  of  self-preservation. 

The  object  of  the  American  trust  has  been  to  destroy  its  com- 
petitors ;  the  object  of  the  German  cartel  to  force  its  competitors  to 
join  the  cartel. 

Closely  following  the  inception  of  the  Cable-Makers' 
Association,  my  partner  and  I  deemed  it  desirable  to  set  on 
foot  a  co-operative  movement  amongst  electrical  manu- 
facturers of  accessories,  and,  having  re.gard  to  the  initial 
success  of  the  C.M.A.,  collaborated  with  Mr.  Bevis,  of  the 
General  Electric  Co.,  Ltd.,  who  had  conceived  a  similar  idea, 
and  we  jointly  founded  the  National  Electric  Manufacturers' 
Association.  It  is  common  knowledge  that  this  Association 
was  finally  transformed  into  the  British  Electrical  and  Allied 
Manufacturers'  Association,  whose  record,  achieved  since 
the  outbreak  of  war,  under  the  able  secretaryship  of  Mr. 
Dunlop,  is  unparalleled,  and  must  liring  lasting  and  uplifting 
benefit  to  the  industry. 

My  principal  object,  however,  in  writing  now  is  to 
state  that  I  am  making  an  effort  to  co-ordinate  the 
efforts  of  the  many  Trade  Associations  which  now  exist. 
As  a  first  step,  I  have  approached  the  Council  of  the  Insti- 
tution of  Electrical  Engineers,  soliciting  their  support,  and 
asking  them,  as  the  parent  institution,  to  offer  kindred 
institutions  and  federations  the  hospitality  of  their  roof  for 
joint  meetings,  which  it  is  always  desirable  should  be  held 
upon  neutral  ground.  I  am  glad  to  say  the  Council  have 
favoured  the  suggestion  and  taken  steps  to  put  the  resolu- 
tion into  immediate  effect.  This  is  a  step  for  which  the 
whole  trade  have  cause  to  express  gratification,  and  I  am 
sure  the  premier  Institution  will  benefit  by  the  broad  policy 
it  has  decided  to  adopt. 


CORRESPONDENCE. 


Letters  receired  hy  v.i  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  folloimnq  iiwek.  Correxpondetits  shovld  forward  their  commvni- 
riifioiin  at  the  earliest  pnxsible  moment.  Ao  letter  can  he  puhli-ihed 
Hiilexs  il'e  hare  the  writer's  name  and  address  in  our  oossession. 


Electricity  Supply  Meters  and  Fuses. 

A  few  suggestions  on  a  somewhat  neglected  topic  may  not  be  out 
of  place.  The  relation  between  a  supply  authority's  meters  and 
fuses  is  a  most  important  matter  if  the  meters  are  to' have  their  just 
treatment.  In  all  distribution  systems  the  supply  authority  has  a 
fuse  on  each  consumer's  premises,  commonly  termed  "  main  "  fuse. 
The  main  fuse  is  a  protection  for  the  meter  so  long  as  the  size  of 
the  fuse  is  determined  by  the  current  capacity  of  the  meter.  A 
percentage  overload  should  be  allowed,  say  the  fuse  to  be  1 50  per  cent, 
to  200  per  cent,  the  current  capacity  of  meter,  the  latter  figure  to 
apply  to  power  consumers.     Rules  to  this  effect,   if  not  entirely 


lacking,  are  not  sufficiently  enforced  to  be  made  effective.  Many 
main  fuses  have  been  found,  the  fusing  current  of  which  was 
20  tiuies  the  full  load  meter  current  :  by  their  proportions  they 
seenu'd  capable  of  pruteiting  the  power  station  only.  A  piece  <<( 
!ll/:{0's  straniJed  copper  wire,  and  a  large  hair-pin.  are  two  recently 
found  "  fuses"  aujiposed  to  be  protecting  .l-ampere  circuits. 

Consumers  should  be  encouraged  to  keep  their  fuses  of  a  less 
cajiacity  than  the  main  fuse.  This  ))oint  is  jiractically  solved  l)y 
charj'ing  consumers  a  small  fee  whenever  the  nuiin  fuse  has  been 
burnt  out  or  tampered  with.  The  subject  is  worthy  of  serious 
consideration  since  a  burnt  out  or  damaged  meter  may  cost  for 
repairs  anything  up  to  .'iO  per  cent,  of  its  initial  price,  if  at  all 
repairable. 

Small  meters  also  suffer  ill-treatment  in  cases  wlierc  tliey  are 
used  on  lighting  loads,  the  consumer  also  having  a  large  [wwer 
loiul.  Almost  without  exception  the  lighting  metier  is  connei^ted 
througli  the  same  main  fuse  ;us  the  |iower  meter.  A  quite  common 
case  is   a  ."(-ampere    meter  connected    through  a  2UO-ampere    fuse. 

Thus  the  lighting  meter  is  at  the  niercy  of  tlie  consumer's  fuse, 
which  very  often  is  the  first  piece  of  conducting  material  found 
that  will  fit  into  the  fuse  holder.  Why  not  a  separate  main  fuse  of 
the  required  size  .'  The  meter  is  surely  worth  this  small  extra 
outlay.  Many  cases  have  occurred  where  the  meter  was  entirely 
destroyed. 

If  the  foregoing  points  were  given  a  little  more  thought  they 
would  consi<lerably  reduce  meter  renewals  funds  and  also  relieve 
meter  departments  of  a  good  deal  of  worry.  Even  small  matters 
should  carry  weight  in  the  "  reconstruction  "  time. 

H.  G. 

The  E.T.U.  and  the  A.E.S.E. 

As  one  who  has  joined  the  A.E.S.E.  and  tried  to  join  the  E.T.U. 
I  think  my  opinion  may  be  of  interest. 

As  to  the  A.E.S.E.,  it  simply  seemed  to  fizzle  out ;  I  was  certainly 
not  informed  of  its  being  suspended  owing  to  the  war. 

In  regard  to  the  E.T.U. ,  at  present  there  does  not  seem  to  be  any 
organisation  for  dealing  with  shift  engineers  in  the  provinces. 

I  believe  that  if  only  these  two  associations  could  amalgamate 
they  would  form  a  really  strong  union.  There  is  a  desperate  need 
for  one.  The  point  to  remember  is  that  the  organisation  would 
h.ive  to  deal  with  a  number  of  scattered  members. 

I  think  the  situation  may  be  summed  up  in  the  words,  "  United 
we  stand,  divided  we  fall." 

Shift  Engineer. 

At  last  the  station  engineers  have  a  live  organisation — namely, 
the  Station  Engineers'  Branch  of  the  "  Electrical  Trades  Union." 
Its  membership  is  very  large,  and  is  rapidly  increasing.  There  are 
three  branches  in  London,  and  a  fourth  and  fifth  will  open  in  a 
few  days.  Station  engineers'  branches  have  also  been  established 
at  Birmingham,  Glasgow,  Liverpool  and  Manchester. 

These  facts  should  convey  to  those  who  at  present  are  not 
members  that  the  station  engineer  has  realised  the  advantages  of 
allying  himself  to  an  efficient  and  sound  body  who  study  hia  best 
interests. 

The  long-dormant  A.E.S.E.  realise  that  it  is  time  for  them  to 
wake  up,  but  their  tactics  re  conferences  are  certainly  not  shrewd 
or  well-planned,  as  an  effective  organisation  will  not  tolerate  any 
interference  of  a  body  that  has  been  asleep  for  two  years. 

The  "  status  craze,"  although  it  still  lingers,  is  developing 
broadly  on  democratic  lines,  and  the  station  engineer  finds  that 
whilst  the  A.E.S.E.  is  still  yawning,  the  E.T.U.  has  drawn  up  a 
"  Schedule  of  minimum  rates  for  station  engineers,"  and  negotia- 
tions are  at  present  in  progress  for  its  adoption,  combined  with  a 
war  wage. 

We  welcome  Mr.  W.  J.  Ebben  and  his  colleagues  of  the  A.E.S.E. 
to  join  us  as  members  of  the  E.T.U.,  when  we  can  greet  them  as 
brothers  in  effort  and  brothers  in  our  assured  success. 


Secretary, 


Charles  W.  Barnes, 

No.  2  Branch  London  Station  Engineers, 
Electrical  Trade  Union. 


Lack  of  united  organisation  in  the  past  is  the  cause  of  the  low 
money  paid  to  station  engineers. 

The  A.E.S.E.  have  been  in  existence,  and  supported  by  central 
station  and  sub-station  engineers,  for  a  number  of  years  without 
any  apparent  result  regarding  a  general  increase  of  wages. 

The  E.T.U.  (who  have  drawn  uj)  a  trade  card  for  London  with 
definite  rates  for  shift  engineers,  switchboard  attendants  and  sub- 
station attendants)  after  about  eight  months,  have  now  in  London 
alone  the  support  of  about  700  station  men  of  all  grades,  many  of 
them  former  members  of  the  A.E.S.E. 

The  A.E.S.E.  have  been  roused  from  inactivity  through  the 
E.T.U.  successfully  bringing  their  trade  card  before  Sir  George 
Askwith.  and  their  resuscitation  at  this  particular  time  would 
seem  to  indicate  a  recognition  of  the  strength  of  the  E.T.U. 
station  engineers,  and  a  desire  to  be  included  in  any  award  the 
E.T.U.  may  obtain,  without  associating  with  a  Union  which  is  open 
to  their  (sometimes  better  paid)  assistants. 

Since  every  man  in  a  power  station  performs  his  respective  and 
necessary  duties,  and  the  shift  engineer  is  dependent  on  his  assist- 
ants for  the  satisfactory  running  of  a  shift,  there  can  be  nothing 
derogatory  for  a  shift  engineer  to  be  in  the  same  Union  with  his 
men.  In  some  stations  drivers  are  appointed  shift  engineers  when 
vacancies  occur,  consequently  a  Union  composed  of  shift  engineers 
alone  must   be  less  potent  than  one  embracing  all  grades  of  staff. 

The  shift  engineer  has  status,  staff  and  responsibility  and  is 
expected  by  his  chief  to  be  dignified.     His  remuneration,  however, 
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is  neither  consistent  with  the  respousibility.  ijommensiiratc  witli 
the  danger,  iidequate  for  maintaining  status,  nor  compatible  with 
dig'nity.  What  discipline  conld  be  maintained  by  a  foreman  whose 
men  earned  more  or  as  much  as  he  .'  And  what  dignity  could  a 
chief  eno^ineer  maintain  if  hia  salary  were  not  greater  than  that  of 
hie  assistants  .' 

The  shift  engineer's  position  is  very  difficult  and  absolutely 
anomalous  ;  indeed,  I  know  of  no  parallel  in  any  other  occupation, 
and  the  sooner  we  all  unite  in  one  organisation  the  sooner  we  may 
linjje  for  better  conditions.  « 

Since  both  E.T.U.  and  A.E.S.E.  have  the  same  end  in  view, 
success  would  probably  be  hastened  by  joint  action  instead  of  lieing 
at  loggerhcails  as  apparentl.v  thev  are  now. 

Engineer-in-Charge, 

llrlohrr  >if/i.  1111  7.  T.E.E.  .and  E.T.T. 

Instructions  to  Meter  Readers. 

It  hardly  appears  from  Mr.  Withey's  letter  that  be  can  liave  ha»I 
very  much  experience  in  dealing  with  a  staff  of  meter  readers,  or 
of  the  class  of  conversation  they  are  likely  to  have  with  con- 
sumers. I  can  assure  Mr.  Withey  that  such  conversation  is  much 
more  likel.v  to  consist  of  opinions  that  the  meter  is  200  per  cent, 
fast,  or  the  voltage  25  per  cent,  below  normal,  thau  of  inquiries 
that  would  greatly  interest  the  Publicity  Department.  The  busi- 
ness of  meter  reading,  moreover,  is  one  that  is  usually  required  to 
be  carried  out  in  the  smallest  possible  time,  and  the  suggestion  that 
meter  readers  should  combine  a  sort  of  half-hearted  canvass  with 
their  proper  duties  can  scarcely  be  regarded  as  practicable. 

G.  W.  Stubblngs. 

London,  E,.  r,t/i  (Irfnh^r,  11117. 


Accountancy  in  Small   Undertakings. 

There  has  been  in  the  last  few  years  a  great  increase  in  the 
number  of  village  and  small  town  electricity  schemes.  Many  of 
these  are  run  by  small  companies  of  local  people,  the  clerical  work 
being  undertaken  as  a  pai't-time  job  by  some  local  man  with  an 
aptitude  th.at  wav.  An  experience  of  the  writer  may  be  of  interest 
in  this  connection. 

In  the  case  under  notice  the  engineer  happened  to  see,  quite  by 
chance,  a  draft  of  the  balance-sheet  which  the  secretary  had 
prepared.  He  saw  that  the  financial  results  as  presented  thereon 
were  very  seriously  incorrect,  and,  on  looking  further  into  the 
matter,  found  one  of  the  items  under  "  Running  Expenditure  "  to 
l)e  extensions  to  plant  !  Farther,  under  the  heading  of  "Repairs 
and  Maintenance  "  were  included  scores  of  pounds'  worth  of  new 
poles,  wires,  and  meters  used  in  extending  a  supply  to  absolutely 
new  customers.  The  secretary,  on  being  remonstrated  with, 
admitted  that  all  these  things  were  an  addition  to  the  assets  of  the 
concern,  but  could  not  be  induced  to  alter  the  sheet.  At  a  meeting 
of  the  directors  the  matter  was  brought  up  by  the  engineer  in  his 
own  interest,  as  the  real  maintenance  costs  had  been  quite  normal, 
or  rather  on  the  low  side.  In  the  same  case,  also,  the  amount  fif 
gross  profit  ha<^l  been  given  to  the  income-tax  collector  as  net 
profit,  causing  the  company  to  pay  double  what  it  shotikl  have 
done  for  three  .vears'  running. 

All  this  was  admitted  b.v  the  directors,  but  the  suggestion  that  a 
chartered  accountant  should  be  |)aid  a  fee  occasionally  to  overlook 
the  accounts — a  fee  which  would  have  been  repaid  many  times 
over  by  the  money  lost  to  Inland  Revenue — was  not  accepted. 
The  natural  effect  on  that  engineer  is  this — that  he  feels  that, 
however  well  he  may  do  in  keeping  down  costs,  the  credit  due  to 
him  is  liable  to  be  effectually  obliterated  by  faulty  accountancy 
over  which  he  has  no  control,  and  he  is  on  the  look-out  for  a  posi- 
tion where  striving  for  efficiency  will  bring  him  more  appreciation. 

I  do  not  know  whethei'  any  others  of  your  rea<:ler8  have  encoun- 
tered this  dirticultv  in  these  small  concerns. 

Country  Mouse. 


"  -1.  The  respondents  make  no  secret  of  taking  energy  from  out«ide 
•ources  ;  but  the  claimants  did  not  know,  or  its  officers  did  not 
realise,  until  recently,  that  this  involved  any  question  arising  out  of 
the  agreement  of  1900  ;  and  the  claimants  did  not  recommend 
taking  outside  supply,  not  did  they  condone  any  infraction  of  tha 
agreement.     The  claimants  have  suffered  damage. 

"  .').  By  the  agreement  of  1900,  so  long  as  any  of  the  stock  shall 
be  outstanding,  each  of  the  two  companies  shall  from  time  to  time 
take  from  the  joint  station  all  such  electrical  energy,  in  excess  of 
that  generated  in  its  own  station  or  stations  existing  within  what 
was  its  statutory  area  in  1900,  as  such  company  may  require  for 
the  purpose  of  supplying  energy  in  accordance  with  the  provisions 
of  the  principal  agreement  or  such  other  provisions  as  may  from 
time  to  time  be  agreed  upon  between  the  two  companies  or  settled 
unanimously  V>.v  the  Committee. 

"  t).  In  accordance  with  1,  2,  .'i,and  4.  the  respondents  shall  pay  tlu^ 
claimants  the  sum  of  £lS!Hone  hundred  and  eighty-nine  pounds') 
damages  in  respect  of  the  supply  in  Kensal  Town  in  1909;  and  in 
respect  of  the  costs  of  this  branch  of  the  reference,  a  sum  equal  to 
one-tenth  of  the  total  taxed  costs  of  the  claimants,  in  the  whole  of 
the  proceedings  before  me.  But  if  it  should  be  held  that  I  am 
wrong  in  my  view  of  the  construction  of  the  agreement  concerning 
the  supply  in  Kensal  Town  in  1909,  the  respondents  shall  not  pa.y 
the  said  .£189  or  corresponding  costs  and  the  complainants  shall 
pay  the  respondents  a  sum  equal  to  one-tenth  of  the  total  taxed 
costs  of  the  respondents. 

"7.  In  accordance  with  1,2,  and  4,  the  respondents  shall  pay 
the  claimants  the  sum  of  £1,061  (sixteen  hundred  and  sixty-oin- 
pounds)  damages  in  respect  of  the  supply  in  Kensal  Town  since 
1909,  including  191(>  ;  and  in  respect  of  the  costs  of  this  brancli 
of  the  reference,  a  sum  equal  to  seven-eighths  of  the  total  taxed 
costs  of  the  claimants  in  the  whole  of  the  proceedings  before  me. 
But  if  it  should  be  held  that  I  am  wrong  in  my  view  of  the  con- 
struction of  the  agreement  concerning  the  supply  in  Kensal  Town 
since  1909,  the  respondents  shall  not  pay  the  said  .i;l,GGl  or 
corresponding  costs  and  the  claimants  shall  pay  the  respondents  a 
sum  equal  to  seven-eighths  'of  the  total  taxed  costs  of  the 
respondents. 

'  8.  With  regard  to  Hammersmith,  I  find  that  : — 

"  («)  It  is  my  duty  to  deal  with  this  question,  and  I  treat  it  as  if 
it  were  a  separate  arbitration,  its  cost  being  1 -40th  of  the  whole 
t.axed  costs. 

(i)  The  supply  at  Hammersmith  is  a  breach  of  the  agreement  of 
1900  ;  and  Clauses  1,  2,  4,  and  5  of  this  award  apply  to  thi«  case 
also. 

"(cl  In  accordance  with  1,  2,  and  4,  the  respondents  shall  pay 
the  claimants  the  sum  of  £.50  (fifty  pounds)  damages  in  respect  of 
the  supply  in  the  Hammersmith  district  up  to  and  including  1916  ; 
and  in  respect  of  t?he  costs  of  this  part  of  the  reference,  a  sum 
equal  to  l-40th  of  the  total  taxed  costs  of  the  claimants,  in  the 
whole  of  the  proceedings  before  me.  But  if  it  should  be  held  that 
I  am  wrong  in  my  view  of  the  construction  of  the  agreement  con- 
cerning the  supply  in  Hammer.smith,  the  respondents  shall  not  pay 
the  said  £nO  or  corresponding  costs,  and  the  claimants  shall  pay 
the  respondents  a  sum  equal  to  ) -40th  of  the  total  taxed  costs  of 
the  respondents. 

"And  I  further  award  that  the  costs  of  the  award  be  paid  by 
the  respondents  if  my  awaBrd  of  £1.90(1  damages  holds  good.  If 
not,  it  shall  be  paid  by  the  respondents  in  the  proportion  of  the 
damages  payable  by  them,  the  rest  being  paid  by  the  claimants." 


TuA-McAR  Passen(;ee's  Intebference. 

.\'['  Sunderland  Police  Court  on  the  5th  inst.,  Alfred  Coates,  an 
electrical  engineer,  was  charged  with  having  interfered  with  an 
electric  switch  on  one  of  the  Corpor.ation  tramcars.  The  Deputy 
Town  Clerk  said  defendant  was  a  passenger  on  a  tramcar,  and 
while  the  car  was  running  along  Kayll  Road  the  motorman  felt  it 
coming  to  a  standstill.  He  went  to  the  back  of  the  car  to  ascertain 
the  cause  and  found  the  conductress  holding  the  defendant,  ."^he 
complained  that  the  defendant  had  knocked  out  the  switch. 
Accused  wa«  fined  lOs. 


legaL 


The  Kessisoton  A.sr)  Ksightsuridoe  Eucctric  LidiiriNd  Co.. 
Ltd.,  and  the  Xottino  Hii.l  Ei.ECTitic  LKJHTiNr;  Co.,  Ltd. 

The  following  is  a  copy  of  the  award  of  Mit.  .Ja.mes  Swinbuum:, 
F.R.S.,  the  arbitrator  in  this  caae.  the  hearing  of  which  wa« 
reported  in  the  Et-HrTlilCAt,  RfrviEVV  for  .Inly  20th.  j).  58. 

"With  regard  to  the  Ken.sal  Town  supply,  I  find  that  : — 
■■  1 .  Clause  :'>  of  the  agreement  of  1 9iiii  means  that  the  respondents 
are  to  take  from  the  joint  station  at   Woo<l   Lane  all  the  electrical 
energy  over  and  above  that  ^nerated  bv  its  own  generating  station 
at  Bulmer  Place  that  they  require. 

"  2.  Though  the  privileges  granted  by  the  Kensington  and 
Xotting  Hill  Act  of  1899  were  not  specifically  extended  by  the  Act 
of  1909.  the  companies  are  justified  in  taking  energy  from  Wood 
Lane  for  the  supply  of  fringe  consumers  :  and  the  agreement  of 
1900  binds  them  to  do  so,  as  long  as  any  of  the  stock  mentioned  in 
it  ia  outstanding,  to  the  full  extent  to  which  they  would  have  been 
bound  had  the  Act  of  1899  specially  entitled  them  to  use  Wood  Lane 
supply  for  fringe  or  outside  areas. 

■  3.  The  respondents'  business  is  all  their  supply  of  electrical 
energy,  including  any  supply  of  energy  which  was  not,  or  is  not, 
duly  authorised  by  Act  of  Parliament. 


The    British    Engineering   Standards  Committee   and 

Anglo-American  Co-operation.— The  American  In.stitute  of  Elec- 
trical Engineers  has  very  cordially  aeceiited  the  Committee's  in- 
vitation, and  has  apjiolnted  Mr.  II.  M.  Hobart,  M.Inst.CE.. 
M.I.E.E.,  as  the  delegate  of  its  Standards  Committi>e  to  confer  with 
Sir  Richard  Glazebrook's  Panel  llommittee  on  the  Standardisation 
Rules  for  Electrical  Machinery,  and  it  is  a  pleasure  to  be  able  to 
announee  Mr.  Hobart 's  safe  arrival  in  this  country.  The  chairman 
of  , the  British  Engineering  Standards  ('ommittee.  Sir  .Tohn  Wolfe 
Barry.  K.C.B..  .and  Sir  .lohn  Snell.  chairman  of  the  Sectional 
Electrical  Committee,  will  welcome  Mr.  Hobart  on  Wednesday, 
October  17th.  the  first  day  of  the  Rating  Conference. 

Moreover,  Mr.  Ilobart's  presence  in  England  will  afford  an 
opimrtunity  for  consultation  in  regard  to  the  standardisation  of 
electrical  apparatus  generally,  in  connection  with  which  much 
work  is  being  carried  out  by  various  Panels  of  the  Committee, 
especially  in  respect  of  motor  starters,  ship's  fittings,  fuses,  instru- 
ments, and  instrument  transformers,  under  the  direction  of  Mr. 
C   H.  Wortlingham. 

As  on  the  previous  occasion  at  the  Rating  Conference,  the 
Canailiau  National  Committee  of  the  International  Electro- 
technical  Commission  has  invited  Mr.  A.  P.  Trotter  to  represent  it. 
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WAR  ITEMS. 


From  the  Front. — .\  ci.irti>poiul<iU  wiili  tin-  l^'orcfs  in 
Kiaiuv  wiitf.s  as  I'dUous,  uiuUt  daU^  OctolxT  1st; — "1  wiik- 
to  ackno\vl(.Mij.'<'  with  iiiy  very  best  tliank.s  the  receipt  of  the 
Kkvikw,  whieh  arrives  n'^ularly  mi  Muuday  evening'.  It  is 
very  nuieli  appreciated  by  lu  electrical  men  here,  aud  every 
Moiulay  I  am  reminded  by  all  of  them  :  '  Don't  forj,'et  to  let 
me  .«ee  the  Rkvikw,  will  you','  '  All  the  articles  are  read  and 
liiily  di.<c>iss<>d,  the  'Lighting  and  Power  Notes'  are  care- 
fully digested,  an(l  finally  the  adverti-senients  are  gone  through. 
Before  the  arrival  of  the  paper  I  am  always  prepared  to  bet 
that  Silvertown  ailvertisement  will  be  '  on  the  back  cover, 
Davis  A  Timmins's  on  the  la.st  page,  and  .so  on.  It  is  quite 
amusing  to  .see  how  childlike  we  all  become  out  here.  There 
is  some  exc\i.se.  however,  a.s  the  life  is  rather  monotonous. 
We  are  getting  a  nightly  visit  from  the  Huns  at  present,  and 
he  doses  us  liberally  w  ith  scrap  iron  ;  he  gets  a  warm  recep- 
tion every  time,  though,  T  can  assure  you.  Once  again  thank- 
ing you  on  behalf  of  all  the  electrical  men  here  for  your  kind- 
ness, and  hoping  it  will  not  be  long  before  we  are  all  buying 
nur'bwn  Rf.vikw.s  again  in  dear  old  Blighty." 

Chemical  Trades  Alter  the  War. — The  Minister  of  Re- 
construction has  appointed  a  committee  to  advise  him  as  to 
the  pr(_)ceilure  which  should  be  adopted  -for  dealing  with  the 
chemical  trades  after  the  war.  Sir  Keith  W.  Price,  of  the 
Ministry  of  Munitions,  is  chainuan  of  the  Committee.  It  is 
stated  that  Dr.  .\ddisou  has  requested  the  Committee  to  con- 
duct their  deliberations  with  a  view  to  the  creation  of  some 
organisation  which  should  be  adequately  representative  of 
tlie  trade  as  a  whole,  and  by  means  of  which  the  trade  may 
be  enabled  hereafter  to  continue  to  ilevelop  its  own  resources 
and  to  enlist  the  close.st  co-operation  of  all  those  engaged  in 
the  chemical   industrv-. 

Reconstruction  in  Russia. — An  Economic  Council  and  a 
Central  Economic  Committee  have  been  instituted,  attached 
to  the  Provisional  Government,  for  the  purpose  of  drawing 
up  a  general  plan  of  economic  and  labour  organisation  and 
for  the  elalxii'ation  of  legislative  and  other  measures  for  the 
regulation  of  the  economic  interests  of  the  country.  A  sum 
of  'iOd.OOd  roubles  is  assigned  for  preliminary  expenses.  The 
decisions  of  the  Economic  Council  must  be  confirmed  by  the 
Provisional  Government.  The  Council  will  be  a  permanent 
and  salaried  organisation.  The  Central  Economic  Committee. 
is  to  co-ordinate  measures  introduced  by  separate  depart- 
ments and  institutions  for  the  regulation  of  the  economic  in- 
terests of  the  country.  It  wiU  also  co-ordinate  measures  in 
the  different  branches  of  ti-ade  and  industry.  A  full  .state- 
ment on  ,the  nuitter  by  H.M.  Commercial  Attache  at  Petrn- 
grad  will  be  found  in  the  Board  of  Trade  Journal  for  October 
4th. 

The  Machinery  Trade  After  the  War. — Notwithstanding 
the  release  of  a  large  numoer  of  the  factories  now  engaged 
upon  war  munitions  as  soon  as  peace  has  been  proclaimed, 
mere  is  some  doubt  about  the  ability  to  replace  m  anything 
like  sufhcient  quantity  or  time  the  immense  amount  of 
machinery  that  will  l}e  required.  During  the  la.st  two  years 
u  has  been  difficult  to  oDtain  from  Ji,uropcan  manufacturers 
new  machinery  of  any  kind,  while,  since  the  L'nited  States 
<;ame  into  the  conflict,  the  same  lack  of  ability  to  fulfil  South 
American  orders  has  been  manifest  from  this  direction.  Im- 
^pi>rtant  repairs  have  had  to  be  postix>ued,  and  an  enormous 
quantity  of  existing  machinery  will  have  to  be  "scrapped 
an<t  replaced  by  entirely  new  installations.  A  leaf  might  W'ell 
be  taken,  by  our  larger  manufacturers  of  machinery  and 
equipment,  out  of  the  book  of  our  keen  rivals,  the  North 
Americans,  who,  in  order  U>  grapple  with  the  unprecedented 
demand  after  the  war,  have  already  formed  among  them- 
selves what  is  known  as  the  "Allied  Machinery  Construction 
Corporation,'  which  represents  a  group  of  leading,  but  non- 
competing,  manufacturers  of  construction  machinery,  and 
who,  taken  together,  produce  all  of  the  main  types  of  such 
equipment.  The  group,  however,  excludes  concrete  mixing 
and  distributing  plants,  steam  and  other  power  shovels  and 
excavating  machines,  trench  and  ditch-digging  machines,  grab 
buckets,  hoisting  engines,  light  railway  lines,  light  locomo- 
tives, and  cars  of  all  tyjies,  and  a  great  variety  of  similar 
.special  equipment.  We  have  s<3mething  of  the  kind  already 
in  the  machine  tool  trade,  and  further  developments  would 
ifndoubtedly  prove  beneficial.  From  the  inquiries  that  have 
,been  pouring  into  the  different  factories  for  many  months 
past,  and  which  can  only  be  satisfied  in  full  when  normal 
conditions  are  again  restored,  it  would  appear  that  the 
greatest  demand  for  South  America  will  be  in  the  following 
lines  : — Machine  tools  and  sugar-cane  machinery,  all  kinds  of 
labour-saving  construction  machinery,  agricultural  machinery 
and  implements.  It  is  thought  that  a  few  .smart  and  enter- 
prising travellers,  representing  the  great  manufacturers  of  the 
specialities  mentioned,  could  do  a  very  prosiierous  hu.siness 
in  both  South  and  Central  America  if  a  move  in  <'0inbination 
were  made  at  the  earliest  moment.  One  traveller,  for  in- 
stance, might  act  as  the  agent  of  f  dozen,  or  even  more,  non- 
competing  firms,  thus  minimising  the  expenses  and  securing 
co-operation  for  some  considerable  time  to  come  in  the  shiti- 
ping  difficulties  which  will  have  to  be  faced  and  overcome 
even  after  the  war  is  over. — The   Engitieer. 


The  R.F.C.:  Women  Wanted.— Ihe  Women'.s  Army 
.'VuxiUary  Corps  i.s  calling  for  large  numbers  of  women  to 
work  in  aircraft  repairing  d«'p6ts,  both  at  home  and  in 
l''rance.  Thei<'  aie  want<'d  immediately  by  the  Koyal  Flying 
Corps  J14  litters  (general  machine  aud  turners),  5"2  instru- 
ment repairers,  'JU  acetylene  welders,  37  electricians,  1'2 
draughtswomen,  '2  tracers,  14.5  storekeepers  for  technical 
stores  (knowledge  of  engine  parts  and  tools),  also  tinsmiths 
and  copix'r.smiths.  All  applications  should  be  made  to  the 
Exchanges,  where  full  information  will  be  supphed. 

"  For  Those  in  Peril  on  the  Sea."— The  "  DaUy  Tele- 
graph "  is  making  a  Six'cial  Appeal  on  behalf  of  King 
George's  Fund  for  Sailors,  to  which  reference  was  made  in 
our  pages  a  few  w'eeks  ago.  What  ue  owe  to  those  who  go 
down  to  the  .sea  in  ships  in  these  perilous  times,  and  to  the 
deiwndents  of  tho.se  who.  in  the  coursii  of  duty  with  the 
Koyal  Navy,  the  Mercantile  Marine,  and  the  Auxiliary  Ser- 
vices, make  the  great  saerifice  or  are  maimed — who  can  count 
the  sum  of  it'.'  it  is  by  these  that  we  are  allowed  to  have  our 
daily  bread,  arc  able  to  support  our  forces  in  the  different 
battlefields,  and  are  protected  in  our  Island  Home  from  inva- 
sion. Words  cannot  express  our  admiration  and  our  feelings 
of  deepest  gratitude,  nor  can  sub.scriptions  to  a  fund  discharge 
our  oliligatious.  ,\dmiration  and  gratitude  our  sailors  have 
from  all,  and  right  well  they  know  it.  L<H  our  readers  see  to 
it  that  through  the  medium  of  King  George's  Fund  for 
Sailors  their  generosity  takes  a  practical  form  in  the  shape  of 
subscriptions  sent  to  the  Daily  Telegraph  Office,  Fleet  Street, 
E.G.  4.  The  death  roll  of  the  .sea  in  the  war  has  been  large 
indeed.  In  addition  to  the  losses  of  men  with  the  Fleet, 
over  6,(XK1  sailors  of  the  MerchanttNavy  have  paid  the  great 
price  on  our  behalf,  and  the  call  now  is  for  at  lea.st  a  million 
IX)unds  more  to  be  subscribed  to  the  fund  on  behalf  of  tho.se 
whose  liread-winners  have  passed  within  the  veil.  The  strin- 
geni-y  of  the  times  must  not  be  ]vrmitted  to  stand  in  the  way 
of  the  realisation  of  that  total. 

Exemption  Applications. — Peterborough  Tribunal  h.ns 
granted  three  months'  exemption  to  A.  V.  Yeomans  ('24,  CM), 
car  cleaner,  employed  by  the  Electric  Traction  Co. 

At  Morecambe,  IT.  B.  Atkin.son,  electrical  engineer,  ap- 
I>ealed  for  exemption.  It  was  stated  that  he  had  gone  into  a 
factory,  but  he  had  .secured  a  man  to  do  his  electrical  work 
at  hoine.  The  Mayor  remarked  that  .\tkinson  was  given  ex- 
emption as  he  was  the  only  electrical  engineer  in  the  town 
to  do  certain  necessary  work,  and  now  he  had  left  it  for 
something  else.  It  looked  as  though  he  was  playing  with  the 
Tribunal.     The  application    was  rei'ui3ed. 

At  Fleetwood,  an  electrical  fitter,  one  of  two  CI  men,  was 
given  temporary  exemption  to  the  end  of  the  year,  his  em- 
ployer stating  that  he  had  a  great  many  breakdown  jobs 
in  hand. 

At  Orm.skirk,  the  Ormskirk  Electric  Supply  Co.  appealed 
for  C.  Chester  and  W.  A.  Tiodson.  both  single  and  aged  IS. 
the  former  B2  and  the  latter  CI,  who  are  employed  as  elec- 
trical engineers  and  fitters.  It  was  claimed  that  they  were 
in  certified  occupations,  but  the  Military  Representative  ques- 
tioned whether  apprentices  could  be  described  as  skilled  men. 
For  the  company,  it  was  stated  that  at  the  present  time  they 
had  two  engines  broken  down,  and  were  "in  a  terrible  me.ss." 
and  that  they  had  offered  ,i':i  a  week  for  men  to  take  their 
places.  Init  had  received  no  applications.  Sixteen  men  had 
gone,  and  if  these  were  taken  the  works  would  have  to  close 
down.  Exemption  to  the  end  of  the  year  was  granted,  the 
youths  to  join  the  V.T.C.,  the  company  to  make  further  efforts 
to  obtain  substitutes. 

The  Military  R<^pre.sentative  appealed  against  the  condi- 
tional exemption  granted  at  Burnley  to  five  motormen  in  the 
Corporation  tramway  department.  Two  of  them  were  given 
final  exemiition  for  six  weeks,  and  the  others  temporary 
exemption  to  the  end  of  the  year,  oi>en. 

Malmesburv  Rural  Trilnmal  has  given  exemption  until 
•Tanuary  1.5th  to  C.  A.  Harvey  (.3'2,  C3),  electrician  on  the 
Earl  of  Suffolk's  estate. 

Four  months'  exemption,  with  leave  to  apply  again,  has 
been  granted  to  E.  W.  C.  Clayton  (C3).  electrician  at  the 
New  Cross  Empire. 

At  Bath,  reviews  were  made  of  the  cases  of  two  drivers 
with  the  Bath  Electric  Tramways  Co..  Ltd.,  G.  Dicks  (4(1, 
Cla.s.s  A)  and  G.  Humphries  (35.  Class  A),  both  of  whom  held 
conditional  exemption  The  Military  stated  that  'substitutes 
had  been   found,   and   the  certificates  wTre  withdrawn. 

Messrs.  Edwards  &  .'\rmstrong,  electrical  engineers,  of 
Cainscross,  appealed  at  Stroud  (Glos.)  for  F.  Mar.ston  (3*1. 
CI)  engineer  in  charge  of  the  firm's  electrical  works  at 
Taidlow;  .1.  T.  White  {'2)^.  CI),  in  charge  of  the  electrical 
works  at  Tewkesbuiv;  .1.  F.  Cuddington.  R.  G.  Young,  and 
E.  Preese,  apjirentices;  and  R.  .1.  Sweeting  (31.  B3),  elec- 
trician engaged  in  the  repair  of  motors.  Captain  Wood  said 
that  the  compiinv  bad  done  extremely  well  in  supiilying  men 
to  the  .\rmv.'  and  having  regard  to  the  fact  that  they  were 
sufferina  from  shortage  of  labour,  he  as.s(nited  to  temporary 
conditional  exi>mption  to  March  31.st,  and  this  was  agreed  to. 

.Vt  Stroud  (Glos.).  Messrs.  T.  B.  Worth  *  Co..  Ltd.,  Thrupp. 
appealed  for  W.  Rogers,  electrician,  passed  for  general  ser- 
vice, and  exemption  until  .Tanuary  31st  was  granted. 

.A.t  Hove,  the  Military  appealed  against  exemption  held  by 
the  accountant  and  chief  clerk  at  the  electricity  works.  He 
was  previously  classified  Bl,  but  had  been  put  down  to  01. 
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Sir  M'alter  Mie.villo  agreed  with  a  suggestion  that  the  man 
was  doing  more  useful  work  in  his  present  capacity  than  if 
he  was  to  go  into  the  Army.  On  Major-General  Mason  inti- 
mating that  he  would  be  put  into  a  c-lerical  department  in 
the  Army,  the  Mayor  observed  :  "  Why  not  let  him  remain, 
if  that  be  .so?  "     The  apiv>al  was  refused. 

At  Broadstairs  thei-e  wa.s  a  Military  review  of  the  case  of 
a  .<?torekeeiier  (31,  Class  A)  with  the  Isle  of  Thanet  Electric 
Tramways  it  Lighting  Co.,  Ijtd.  He  was  granted  conditional 
exemption  until  an  efficient  sub.stitutc  is  found,  and  tlie 
Military  Representative  contended  that  he  was  not  a  skilled 
man,  and  therefore  not  in  a  certified  occupation.  The  mana- 
ger of  the  company,  Mr.  .7.  A.  Porde,  urged  that  the  man 
was  a  skilled  worlcmaii,  and  in  a  ccrtificMl  occupation  irrespec- 
tive of  age.  The  Tribunal  held  that  the  man  was  in  a  certi- 
fied occupation  and  indispensable  to  the  company,  and  they 
confirmed  the  certificate  of  exemption. 

Appeals  were  made  at  Dewsbury  for  the  principal  of  a 
local  firm  of  electrical  engineers,  aged  2.3,  and  for  two  em- 
ployes, one  an  electrical  fitter  (2.3)  and  the  other  the  fme- 
nian  engineer  and  turner  (31).  The  firm  was  stated  to  hr 
engaged  upon  very  important  worlc.  including  a  contract  in 
connection  witb  a  military  ho.spital.  The  principal  was 
granted  exemption,  the  fitter  was  directed  to  join  up  in  two 
months,  and  the  other  man  in  one  month. 

At  Brighton,  a  local  firm  appealed  for  an  electrician  and 
fitter  (30,  C3),  it  being  stated  that  the  man  was  doing  im- 
portant work  in  electrically  fitting  up  local  military  hospitals. 
Sir  John  Blaker  (for  the  Military)  urged  that  the  man  would 
be  of  even  more  use  in  the  Army,  wliere  electrical  fitters 
were  badly  needed.  He  would  priil)alily  lie  very  useful  abroad 
for  the  Army,  not,  of  course,  in  the  fighting  line,  but  on  elec- 
trical work.  Mr.  A.  F.  Ga.sston  (a  member  of  the  Tribunal) 
said  that  he  believed  that  C  3  men  who  had  been  sent  into 
tlie  Army  were  being  turned  out  of  it  now,  and  Sir  John 
Blaker  replied  that  they  must  be  men  wdth  no  trade.  Mrs. 
A.shton  expressed  surprise  that  C3  men  would  be  sent  abroad. 
Sir  John  Blaker  :  Not  into  the  firing  line,  and  it  does  not 
follow  that  he  would  go  abroad.  He  could  he  used  on  elec- 
trical work  at  home,  and  if  you  visit  military  camps  in  this 
covmtry  you  will  be  a.stoni.shed  at  the  big  electrical  plant  they 
have  for  different  purpo.ses,  ini'luding  the  generating  of  their 
own  electric  light.    The  appeal  was  allowed. 

At  Mansfield,  there  was  a  Military  review  of  the  cases  of 
J.  Tranter  (29.  Class  A),  in.spector,  and  G.  W.  Marshal!  (3.5, 
Class  A),  driver,  eng.nced  with  the  Tramway  Co.,  given  condi- 
tional exemption  in  May,  1916.  The  Mihtary  Representative 
said  that  the  review  was  made  on  account  of  the  classification 
of  the  men,  and  Mr.  Walker,  manager  of  the  company,  stated 
that  Tranter  was  formerly  an  inspector,  but,  being  a  skilled 
electrician,  he  was  now  doing  much  more  important  work  in 
looking  after  the  overhead  cables.  He  was  prepared  to  let 
Marshall  go,  as  they  could  find  a  woman  to  take  his  place. 
Tranter's  exemption  was  continued,  but  that  of  Marshall 
was  cancelled. 


BUSINESS  NOTES. 


Trade  with    Brazil :  A  Consul's  Counsel.— The  Acting,' 

British  Consul  at  Bahia,  wlio  has  recently  visited  a  number  of  towns 
in  Brazil  has  reported  driving  information  respecting  commercial 
conditions  which  is  published  in  the  Jiimrtl  of  Trade  Journal  for 
September  27  th.  Araon^r  the  points  touched  upon  are  :  commerci.il 
travellers,  openings  for  trade,  and  [lackin;,'.  In  regard  to  the  first, 
he  finds  that  at  Aracaju,(".ermaii  travellers,  even  at  the  present  time. 
are  numerous.  Complaint  is  made  th.at,  a.^  a  rule,  British  travellers 
are  not  accommodating  as  regards  the  particular  requirements  of 
prospective  customers,  and  the  Consul  is  convinced  that  in  many 
cases  a  little  tactfulness  and  resource  on  the  part  of  travellers  would 
promote  trade.  One  firm  stated  that  prior  to  the  war  it  received 
constant  visits  from  German  travellers,  that  it  was  huyinjr  every 
year  more  from  Germany,  and  less  from  the  United  Kingdom,  and 
that  it  is  also  buying  largely  from  the  United  States  at  present. 
There  is  a  great  field  for  the  initiation  of  Ijusiness  through  the 
agency  of  travellers  in  Ariicajii,  but  it  is  useless  to  send  men  who 
do  not  speak  the  language  and  who  cannot,  at  any  rate  paHially. 
understand  the  Brazilian  char.octer.  With  regard  to  the  ironmongery 
stocked  at  Aracajii.  much  of  this  of  British  mauufacture  is  superior 
to  any  others,  but  the  cheap  ficrman  goods  are  preferred,  as  buyers 
cannot  afford  to  pay  our  high  prices.  lie  does  not  lulvocatethat  Britisli 
manufacturers  should  imitate  the  inferior  goods  stipiilied  by  German 
firms,  but,  after  com])aring  the  goods,  he  states  that  British  maiiu- 
facturere  couKl  probably  turn  out  very  serviceable  articles  at  but 
slilfhtly  higher  co.st  than  the  cheap  Gennan  goods,  and  that  once 
British  goods  were  introduced  they  would  hold  the  market. 
Articles  to  last  a  life-time  are  not  required,  but  cheap  goiKf."  which 
can  be  readily  replacetl.  With  regard  to  the  packing  of  German 
goods,  the  usual  thf)roiighne88  is  shown  in  ticketing.  Tickets  on 
German  gootls  are  the  -aine  as  are  used  for  sales  in  Germany,  but 
printc<l  in  Portuguese,  thus  ..<avlng  sliopkeepers  a  great  deal  of 
trouble.  British  goo<is  are  tickete<l  in  English,  and  the  shopkeepers 
Have  to  make  Portuguese  translations  and  gum  them  on.  This 
extra  trouble  does  not  facilitate  sales  any  more  than  conducting 
correspondence  in  Spanish.  The  language  to  use  is  Portuguese. 
In  looking  through  the  correspondence  of  one  firm,   however,  he 


was  gratified  to  find  how  much  of  it  from  British  houses  was  written 
in  excellent  Portuguese,  though  some  was  written  in  English,  ft 
matter  which  always  creates  difficulty,  as  Englisli  is  not  usually 
understood. 

"  Supertax "   on    British   Trade  with   Australia.— The 

Australiiiii  Slntr^Diiiii  ii ml  Miiihii)  .NV^z/rfinv/ characteristically  takes 
up  the  (aidgels  on  behalf  of  British  export  trade  against  the 
Australian  Customs  Authorities,  who  are  adding  10  per  cent,  to  the 
amount  st,ated  in  invoices  on  certain  classes  of  machinery.  Wc 
quote  from  our  contemporary's  leading  article,  entitled  "  Super- 
taxed  British  Tra<le,"  below  ;  —  „... 

"  Under  a  clause  in  the  Tariff  Act,  originally  designed  to  operate 
in  pre-war  conditions  of  trade,  the  duties  on  various  engineering 
and  other  imports  are  based  on  the  fair  selling  value  in  the  country 
of  origin  at  the  time  of  shipment.  In  the  present  disorganised 
state  of  the  markets  in  Great  Britain,  it  is  probably  often  difficult 
to  arrive  at  a  close  approximation  of  '  fair  selling  value.'  This 
consideration  does  not,  however,  appear  to  trouble  the  Australian 
Customs  Authorities  much.  They  have  come  to  the  conclusion 
that  in  many  instances  of  late  the  declared  value  is  understated, 
and  they  nave  accordingly  adopted  an  arbitrary  practice  of  adding 
10  per  cent,  to  the  amount  stated  in  the  invoices  on  certain  classes 
of  machinery.  No  doubt  they  have  a  technical  right  to  do  this  ; 
but  in  instances  where  they  show  a  rigid  insistence  upon  their  own 
judgment  and  powers,  their  action  conveys,  to  reputable  English 
firms,  an  appearance  of  harshness,  and  even  of  sharp  practice.  The 
'  loading  '  of  invoices  to  the  extent  mentioned  presses  with  con- 
siderable severity,  and  possibly  serious  injustice,  in  the  case  of  im- 
portant electrical  contracts  which  were  undertaken  before  the 
beginning  of  the  war,  and  thus  before  the  firms  concerned  could 
protect  themselves  by  special  arrangements  to  meet  losses  through 
delays,  increased  costs  of  production,  arid  other  causes.  Apart, 
however,  from  the  question  of  justice  involved  in  this  new  rule  of 
the  Customs  Department,  what  are  we  to  think  of  it  as  an  indica- 
tion of  policy — of  a  policy  which  not  only  tends  (owing  to  the 
conditions  of  production  in  England  at  the  present  time)  to  favour 
foreign  manufacturers,  but  is  inconsistent  with,  if  it  does  not 
actually  stultify,  the  luiqualified  assurances  given  at  intervals  by 
our  leading  political  representatives  that  the  Commonwealth  would 
do  the  utmost  in  its  power  to  aid  Great  Britain  during  the  war  .' 
Those  assurances  undoubtedly  imply  an  obligation  to  assist  the 
export  trade  of  Great  Britain,  or  at  least  to  avoid  discouraging  and 
injuring  it.  By  helping  to  maintain  it  we  can  do  a  service  of  real, 
if  indirect,  importance  in  the  war.  ...  To  inflict,  under  an 
obsolete  law,  practically  penal  surcharges  on  British  firms  at  the 
Commonwealth  Customs  Offices,  while  Australia  is  handling  tens 
of  ntillions  of  British  money,  is  worse  than  ridiculous  ;  it  is  stupid 
and  humiliating.  If  the  jwrxniincl  of  the  Customs  Department 
cannot  bring  themselves  to  interpret  their  discretionary  authority 
in  a  more  rational  spirit,  the  matter  should  receive  prompt  atten- 
tion from  the  Government  or  the  Federal  Parliament." 

Spain. — There  lias  been  formed,  at  Barcelona,  an  indus- 
trial supjilies  company  styled  Sociedad  Anon  ima  Abastos  Industriales, 
with  a  capital  of  lOd.OOO  pesetas.  The  company  will  trade  in 
industrial  and  agricultural  machinery,  motors,  dynamos  and  acces- 
sory electrical  material,  manufacture  complementary  parts,  import 
and  export  primary  materials,  and  manufactures.  The  promoters 
are  Messrs.  Marimon  &  .Torda. — La  L'neri/ia  Mectrica. 

Scarcity  of  Lamps  in  S.  Africa.- The  BrUish  and  Snulh 

African  K.r/Kirt  (,'a:rtte  says  that  electric  lamps  are  so  scarce  in 
South  Africa  that  those  supplies  presumed  to  be  on  the  water  are 
being  disposed  of  on  ''  to  arrive"  terms. 

Our    Commercial    Intelligence    Service. — At   the    last 

meeting  of  the  Advisory  Committee  to  the  Board  of  Traile  on 
Commercial  Intelligence,  the  President  of  the  Board  of  Trade  and 
Sir  A.  II.  Steal-Maitland  made  statements  as  to  the  reconstitution 
on  a  extended  scale  of  the  Department  of  Commercial  Intelligence 
under  the  arrangements  recently  concluded  between  the  Board  of 
Trade  and  the  Foreign  Office.  The  Committee  also  considered 
questions  relating  to  the  promotion  of  British  trade  and  shipping 
interests  in  Latin  America,  and  a  report  of  a  special  inquiry  into 
the  eU^ctrical  tr.ode  in  Spain  and  Portugal.  A  report  to  the  Board 
of  Trade  on  the  work  of  the  Committee  since  its  appointment  in 
litlli  was  adopted  ;  .and  tliis  being  the  final  meeting,  the  President 
expressed  to  the  uiemlx'rs  his  appreciation  of  the  valuable  assist- 
ance given  by  them  to  the  Board  of  Trade  during  their  period  of 
office.—  />«(/.'/  Trleijraph. 

Italy. — Under  the  style  of  the  Societii  per  lo  Svilujipo 

della  Cianamide  e  di  altri  Prodotti  Chimici.  there  has  lieen  forme<l 
at  Rome,  with  commercial  and  aiiministrative  quarters  at  Turin,  a 
company  for  the  production  of  cyanamiiie  and  other  chemical 
products.  The  company  has  interests  in  the  most  importaat 
foreign  cyanamide  concerns,  and  proposes  greatly  to  develop  this 
industry,  as  well  as  the  chemical  industry  generally.  An 
influential  management  committee  h.as  been  nominated.-  lirrUta 
Trcnit'a  tf  /■''rffrrrifi/. 

Li(thting  Large  Areas. — Tlmt   llie   arc   lamp  is  bv  nc 

means  out  of  the  running  is  shown  by  a  leaflet  which  Messus. 
Johnson  >V;  Phiu.ii'S.  Ltd.,  recently  issued,  giving  the  compara- 
tive running  costs  of  a  i,(IOO-c.P.  unit  per  year  of  4.00(1  lighting 
hours,  with  an  arc  lamp  and  with  half-watt  lamps  respectively. 
The  .'^■amiiere  "  MetroHjim  "  flame  arc  cost  £11  fls.  Md.  inclu- 
sive and  the  half-watt  lamps  (two  of  l.UOO  C.P.  each),  with 
renewals.  i;2K  Os.  lod..  energy  l)eing  reckoned  at  Id.  per  unit.  The 
flame  arc,  in  fact,  is  unexcelle<l  for  the  economical  lighting  of 
large  shops  and  yards  where  powerful  units  are  rojuired. 
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Book  Notices. — A  small  jounial,  callwl  tlie  >^ioiic  Iii'conl, 

haa  been  issued  by  Messrs.  Wiitsoii  \  Si)ii.<  (Elertromedical).  Ltd.,  of 
I'.IG,  Great  Portland  Street,  W.  1.  deali'nj;  with  the  protrress  of  the 
X-ray  industry,  which  ha.s  been  extraordinarily  rapid  durin'T  tlic 
war,  owin;;-  to  the  universal  use  of  -X-ray  ai>))aratus  at  the  military 
hospitals.  The  first  issue  contains  short  articles  on  .X-ray  plates,  a 
new  exjiosure  meter,  dental  riwlioyfraphy,  A:c.,  and  future  issues  will 
be  BU])plie<i  rejrularly  to  any  reader  who  aiijilics  to  the  firm  for  them. 

"Theory  and  Calculations  nf  Klectrical  .Xjiparatus."  liy  ('.  1'. 
Steinmetz.     London:   Hill  Publishintr  Co.     Priccl7s.net. 

"  Minutes  of  Procecdinsrs  of  the  Enjrincerinj;  Association  of  New 
South  Wales."     Vol.  XXXL     Sydney  :  The  .Vssociation. 

"  J'riirri'i/hig.i  of  tile  American  Institute  yf  Electrical  Entrineers." 
Vol.  XXXVI,  No.  !).  September,  11)17.  New  York:  The  Institute. 
Price  $1. 

"  Heat  Drop  Tables."  Calculated  by  H.  Moss  from  the  formuhe 
and  steam  tables  of  Prof.  H.  L.  Callendar,  F.R.S.  Published  for 
the  Turbine  Section  of  the  B.E.A.M..V.  London:  Edward  Arnold. 
Price  .">s.  net. 

Liquidations. — WoRTHixfiTON   Pump  Co.,   Lth. — This 

company  is  windinjr  up  voluntiirily,  with  Mr.  F.  M.  Whitintr, 
l^ueen's  House,  Kin-jsway.  London,  as  liquidator.  The  liciuidatiun 
is  for  the  purpose  of  amalgamation  with  a  company  with  which 
the  Worthington  Pump  Co.  have  been  associated  for  many  years. 
The  business  of  the  two  companies  will  be  carried  on  as  hitherto  at 
the  same  iuldresa,  and  creditors  will  be  paid  in  full, 

British  Conttnextal  Electricity  Co.,  Ltd, — A  meetinp:  of 
creditors  is  called  for  October  UHh,  at  21,  Finsbury  Pavement,  E.G. 
Liquidator,  Mr,  C.  E.  Barker. 

Trade  Annoancetnent. — The  Jaiulus  Arc  Lamp  and 
Electric  Co,,  Ltd.,  has  chang-ed  its  name  to  Arc  and  General 
EgcirMENT,  Ltd.  The  alteration  has  been  made  because  difficulty 
has  arisen  from  time  to  time  with  reference  to  the  n.ame  "  Jandus," 
regrarding  which  there  was  a  suspicion  that  the  company  was  of 
German  origin.  We  understand  that  William  Jandus  was  a  native 
of  Ohio,  XJ.S,A.,  and  that  he  no  lontfer  holds  any  interest  in  the 
company. 

Trade  witli  Switzerland.— Mr.  .J.  B.  Beak,  the  Acting 

British  Consul-General  at  Zurich,  who  is  visiting  this  country,  will 
be  prepared  to  interview  by  appointment  representatives  of  British 
firms  at  the  offices  of  the  Department  of  Commercial  Intelligence, 
commencing  on  Monday.  Octohsr  22nd.  British  firms  who  may 
desire  to  have  an  interview  with  Mr.  Beak  are  requested  to  make 
their  applications  as  soon  as  possible,  and  in  any  case  not  later  than 
Thursday,  October  ISth,  to  the  Comptroller-General,  Department 
of  Commercial  Intelligence,  73,  Basinghall  .Street,  London,  E.C.  2. 
Reference  number,  4t), 273/1 7, 

Catalogues. —  Messrs.   Meldrums,    Ltd.,   Timperley, 

near  Manchester.  Two  illustrated  lists,  one  (No.  86)  giving 
pai-ticulars  and  pictures  of  typical  refuse-destructor  installations 
for  power  production  ;  the  other  (89)  dealing  with  apparatus  for 
chemical  and  explosives  and  other  works. 

A.  Gallenkamp  &  Co.,   Ltd.— The    Public   Trustee   is 

inviting  tenders  for  1 ,650  preference  and  1.341  ordinary  .shares  in 
this  company  of  laboratory  fitters  and  makers  of  scientific 
apparatus,  under  the  Trading  with  the  Enemy  Acts. 


LIGHTING  AND  POWER  NOTES. 


Basingstoke. — Price  Increase. — -The  T.C.  has  decided 

to  increase  the  charges  for  current  by  ir>  per  cent,  as  from 
September  29th. 

Bradford. — The  Corporation   Electricity  Committee  has 

decided  to  apply  to  the  B.  of  T.  for  power  to  disconnect  classes  of 
non-essential  consumers  in  cases  of  urgept  necessity,  as  suggested 
by  the  Coal  Controller. 

Braintree. — Pkdv.  Order. — The  U.D.C.  lias  decided  to 
apply  for  a  prov.  order  for  electric  supply,  and  to  oppose,  solely 
to  protect  the  interests  of  the  town,  any  similar  application  by  the 
Crittall  Manufacturing  Co,,  Ltd, 

Coal  Economy. — It  is  reported  from  Oldham  that  certain 

Corporation  departments  are  short-  of  coal,  the  stock  being  10,0011 
tons  under  the  normal  amount,  and  the  Coal  Controller  is  to  be 
interviewed.  The  question  of  coal  consumption  at  the  Middleton 
electricity  works  has  been  investig.ated  by  Mr.  Roljertson  (for  the 
Coal  Control  Department),  and  he  is  in  agreement  with  the  pro- 
posal to  convert  the  station  into  a  transforming  and  distributing 
centre,  utilising  a  bulk  supply  from  Manchester.  At  Wigan  T.C. 
attention  was  drawn  to  the  necessity  of  persuading  small  power 
users  to  convert  to  electrical  driving  in  the  interests  of  fuel 
economy. 

Continental. — Spain. — Application  has  been  made  for  a 

concession  to  establish  a  hydro-electric  station  on  the  River 
Hormazuela.  in  the  Isar  district,  with  a  view  to  supplying  Isar  and 
Villa  Nueva  de  Argano  with  electric  light, — Ln  Enfrijia  Elect rini. 

Consequent  upon  the  result  of  trials  carried  out  at  the  Maria 
Luisa  colliery,  at  Langreo,  undergroimd  electric  tr.action  has  been 
introduced  into  the  majority  of  the  groups  of  the  Sociedad 
Metallurgica  Duro-Felguera.  Twelve  26-H.P.  locomotives  have 
been  installed,  continuous  current  at  220  volts  being  employed. 


Darlington. — Domestic  consumei-fi  dpsiring  to  use  elec- 
tricity for  heating,  *;c.,  are  to  be  cha'ged  4<1.  per  unit  up  to  the 
amount  consumed  for  lighting  in  pnvions  .luaiurs,  and  Ijd,  per 
unit  for  excess  consumptinn,  the  amouni  lu  1m-'  i)»id  by  a  consumer 
to  l)e  not  less  for  any  six  months  ending  .Tune  or  December  than 
the  amount  fixed  for  lighting,  plus  20s,  for  heating  or  cooking. 
'I'his  rate  overcomes  the  jjresent  dilliculty  of  installing  two  meter* 
r)n  a  consumer's  premises. 

Derby.— The  T.C.  has  contriwtcii   for  the   repair  of  the 

armature  of  a  turbine  set  which  lias  brok<ri  down  after  ten 
years'  continual  heavy  work— at  a  cost  of  £72.").  The  new  plant 
which  the  Council  contracted  for  in  .lanuary  has  not  yet  l)een 
received,  and  an  appeal  has  l)een  m;u;Ie  to  the  public  to  economi.se 
in  the  use  of  eUx-tricity  over  peak  loiul  jieriods.  An  extensive  new 
works  whicli  it  ha^l  l)een  hoped  to  sujiply,  intends  to  provide  .its 
own  electricity,  the  Government  finding  the  funds,  and  thus 
directly  negativing  the  policy  of  concentrating  electric  power 
production  which  it  is  supposed  to  be  strongly  supporting. 

Halifax.— Wages.— The  Corportition  employes, on  Sunday 

night  last,  decided  that  their  demand  for  increased  wages,  rejected 
l)y  the  T.C,  be  submitted  to  arbitration.  They  ask  for  a  further 
6s.  per  week,  to  In-ing  their  war  bonus  up  to  15s.  per  week  above 
lire- war  wages.  In  August  they  asked  for  12s.  above  pre-war  rates, 
and  the  Committee  on  Production  granted  9s.,  which  was  a  Is, 
higher  than  the  Corporation  h.ad  previously  given.  The  men  now 
hold  that  since  then  employes  of  other  Corporations  have  obtained 
better  awards. 

New  Power  Station.— Sir  John  Snell  has  confirmed  the 
.advisability  of  purchasing  the  site  at  Copley  for  a  possible  new 
power  station.  Though  such  a  station  may  not  be  required  before 
1!I20,  it  will  be  necessary  to  commence  it  almost  immediately,  and 
the  present  station  in  the  town  is  not  suited  to  extension. 

Ipswich. — Year's    Working. — The    annual    report  of 

Mr.  Ayton,  the  manager,  on  the  working  of  the  Corporation  elec- 
tricity undertaking  during  the  year  ended  March  31st  last,  shows 
that  the  units  sold  advanced  from  3,731, 15.S  in  1916  to  4.836.171  in 
the  year  under  review,  the  increase  being  principally  in  power 
units,  while  public  lighting  supply  decreased.  The  revenue  totalled 
£39,.".75,  while  working  expenses  were  £26,825,  and,  after  meeting 
interest  and  sinking  fund  charges,  and  £370  war  service  allow- 
ances, there  was  a  deficit  on  the  year's  working  of  £172,  although 
the  total  revenue  shows  an  increase  of  £.5,606  on  the  previous  year. 
Coal  has  cost  £2,900  more,  wages  £540,  and  repairs  were  £.500 
higher  than  in  the  previous  year  :  taking  the  whole  of  the  working 
expenses,  they  are  £5,470  more,  or  30  per  cent,  increase.  Mr. 
Ayton  states  that  great  benefit  has  been  experienced  from  the  new 
coal -handling  plant  which  was  put  into  operation  in  September  last 
year,  and  again  draws  attention  to  the  ash  and  clinker  content, 
which  has  reached  as  high  a  figure  as  30  per  cent.,  while,  generally, 
it  has  averaged  a  figure  in  the  neighbourhood  of  20  per  cent.,  or 
nearly  double  what  the  same  coal  gave  in  pre-war  days.  He  also 
points  out  that  a  lowering  of  the  boiler-house  costs  would 
follow  the  fitting  of  mechanical  stokers  to  the  five  marine-tyjie 
dryback  boilers,  and  considers  that  this  work,  as  well  as  the  instal- 
lation of  additional  plant,  mu.st  be  undertaken  as  soon  as  normal 
conditions  return. 

Kingston-on-Tliames.— The  T.C.  has  appealed  to  con- 
sumers to  use  less  electricity,  owing  to  the  demand  for  energy  for 
power  purposes,  otherwise  it  will  at  times  be  necessary  to  cut  off 
the  supply  from  some  portions  of  the  borough. 

Kirkburton.— Prov.  Order.— The  U.D.C.  ha.s  given 
consent  to  the  Huddersfield  Corporation  for  a  prov.  order  to  supply 
electricity  in  the  district. 

Leeds.  —  Police    Indicating    Lamps.  —  The    police 

authorities  are  about  to  commence  the  use,  by  special  constables  on 
point  duty  at  night,  of  indicating  lights.  The  equipment  consists 
of  a  white  light  on  the  left  hand,  a  red  light  on  the  right,  and  a 
red  lamp  on  the  constable's  back  ;  thus  he  is  protected  from 
accident  in  the  rear,  and  can  hold  up  or  wave  forward  traffic  with 
the  hands.  The  lamps  are  supplied  liy  a  10-volt  accumulator 
strapped  to  the  back  by  shoulder-straps  and  the  belt,  and  the 
total  weight  is  less  than  5  lb. 

Lewes. — Street  Lighting.— The  T.C.  has  accepted 
the  offer  of  the  electricity  company  to  provide  30  temporary  lamps 
in  the  town  at  a  cost  of  £74,  and  to  light  them  for  £10  a  year  ; 
the  use  of  gas  would  cost  £30  more. 

Liverpool. — The  proposal  to  increase  the  salaries  of  Cor- 
poration officials  has  led  to  a  considerable  amount  of  feeling. 
Strong  opposition  was  expressed,  but  an  amendment  that  no 
advance  be  given  to  officials  in  receipt  of  salaries  of  £500  a  year  or 
more  was  defeated  in  Council  by  a  large  majority.  The  Municipal 
Employes'  Association,  at  a  mass  meeting,  passed  resolutions  pro- 
testing against  "  exorbitant  increases  of  salary  to  already  overpaid 
officials,  while  ordinary  employes  are  practically  ignored."  and 
demanded  an  increase  of  8s.  per  week  on  the  war  bonus  (12s.).  to 
include  all  employes  over  IS  years  of  age,  the  present  bonus  with 
the  increase  to  be  converted  into  wages, 

London. — Stepney. — The  Electricity  Committee  recom- 
mends that  all  charges  made  in  respect  of  electricity  supplied 
to  consumers,  including  meter  rentals  (except  special  contracts) 
be  increased  by  an  additional  ItiJ  per  cent.,  making  a  total 
increase  on  pre-war  rates  of  50  per  cent.,  to  commence  with  and 
include  the  accounts  rendered  for  the  month  of  October,  1917.     An 
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arran^rement  has  been  come  to  by  which  the  Council  will  co-operate 
with  the  Bethnal  Green  R.C.  in  respect  to  wirinu-  anJ  supply  of 
apparatus  for  consumers. 

H.\MPSTEAD. — Tlie  annual  report  of  Mr.  Wyld,  the  borough 
electrical  enjrineer,  .showjjhat  the  total  sales  of  energy,  .">,302,irj4 
nnits,  though  an  increase  on  the  previous  year,  were  below  pre-war 
tijjures.  The  net  income,  £7(;,t'>2.S,  was  ,C!(,UIH  up ;  the  total 
expenditure,  £7S, 728. showed  an  increase  of  £4,500,  and  a  deficit  of 
.£2,100  resulted,  as  compared  with  a  deficit  of  £(),710in  the  previous 
year.  The  reduced  deficit  is  due  to  increased  charjfes  in  force. 
DurinfT  the  year  a  new  1,.">00-K\v.  tnrho-alternator  was  burnt  out, 
the  makers  acceptintr  responsibility  ;  new  B.T.H.  switch^ear  has 
been  erected  on  the  site  of  the  Ferranti  board  while  in  commission. 
by  the  department's  stafl:'.  and  a  new  coolinof  tower  has  been 
added. 

Marsden. — E.L.  Proposal. — At  a*  special  meeting  of 

the  U.D.C,  held  for  the  purpose  of  considering  the  advisability 
of  applying  for  a  prov.  order.  Mr.  Ernest  Schofield  advised  the 
(jouncil  not  to  apply  for  an  order  at  the  pre.sent  time,  and  the 
Council  decided  to  ask  the  Yorkshire  Electric  Power  Co.  how  soon 
it  would  undertake  to  sup))ly  electricity  to  the  district  after  the 
war. 

Newcastle-under-Lyme. — Linking-ui'. — The  Council  has 

decided  that  the  electrical  engineer,  in  conjunction  with  the  engi- 
neer of  the  Stoke-ou-Treut  undertaking,  shall  prepai'e  a  scheme 
for  linking-up  the  two  undertakings.  A  general  conclusion  in 
favour  of  this  course  was  arrived  at  sometime  since  at  an  informal 
meeting  between  representatives  of  the  two  Corporations. 

Oldham, — The   restricted  output  of   local   cotton    mills 

under  the  Control  Board  scheme  is  believed  to  be  responsible  for  a 
decrease  in  the  number  of  units  supplied  recently  by  the  Electricity 
Committee,  as  compared  with  last  year.  The  production  cost  per 
unit  had  risen  from  0'4t)2d.  to  0'r>16d. 

Vehicle  Ch.\rgin«. — The  Corporation  Electricity  Department 
is  now  prepared  with  the  necessary  apparatus  for  charging  elec- 
trical vehicle  batteries.  It  is  expected  that  this  form  of  traction 
will  become  increasingly  popular  in  Lancashire  towns. 

Peterborough. — Messrs.  Barford  &  Perkins  have  volun- 
tarily agreed  to  pay  the  T.C.  a  further  increase  of  10  per  cent,  in 
the  price  of  current  supplied  to  them  under  contract. 

Sheffield. — According'  to   the    local    papers,    the    city's 

electrical  undertaking  sold  during  the  year  ended  March  last. 
48,600,000  units  more  than  in  the  previous  year,  an  increase  of 
('.2  per  cent.  The  revenue  increased  from  .£277, .580  to  £450.088. 
The  total  connections  increased  by  30,000  KW.  to  113,870  KW.,  and 
applications  awaiting  connection  totalled  21,350  KW.  The  installa- 
tion and  motor  department  had  a  turnover  of  £65,473,  an  increase 
of  50  per  cent.,  and  installed  over  8,000  H.P.  of  motors  during  the 
year.     The  electricity  department  now  employs  106  females. 

The  renewal  «f  the  equipment  in  No.  1  sub-station  at  the  Neep- 
send  power  house,  at  an  estimated  cost  of  £2,00o,  is  to  be  proceeded 
with. 

Stafford. — Land  has  been   purcliased  by  the  T.C,  at  a 

cjst  of  £1,125,  for  the  extension  of  the  electricity  works. 

Stoke-on-Trent. — LiSKiNO-rp. — A  preliminary  discus- 
sion between  representatives  of  the  T.C.  and  Leek  U.D.C.  is  to  be 
held  regarding  the  question  of  linkiug-up  the  electricity  under- 
takings, as  well  as  that  of  the  Newcastle-under-Lyme  Council. 

Sunderland. — Year's  WoRKENfi.— The  annual  report  of 

the  Corporation  electricity  undertaking  shows  that  tlie  total 
revenue  for  the  year  was  £78,290,  .and  the  expenditure  £48.821, 
leaving  a  gross  profit  of  £29,469,  to  which  there  was  .added  a 
contribution  of  ,£2,026  from  district  fund  towards  the  sinking 
funds.  The  net  revenue  was  applied  as  follows  :— Payment  of 
interest  and  income-tax,  £12,914  ;  repayment  of  loans,  C17.42t  ; 
contributions  to  capital.  &c.,  £287  ;  renewals,  £870.  The  net 
revenue  for  1915-16  was  £3(1,636.  The  capital  expenditure  to 
March  31st,  1917,  was  £494,069,  and  the  loan  debt,  including  a 
debt  of  £8,305  remaining  on  super.seded  plant,  was  £263.356. 

Swansea. — Exte.nsions. — Tlie  borough  electrical  engi- 
neer has  drawn  attention  to  the  necessity  of  extending  the  plant 
at  the  electricity  station  on  accoimt  of  increased  load.  Although 
he  did  not  suggest  that  the  whole  scheme  should  be  proceedetl 
with  at  the  present  time,  yet  he  thought  the  question  of  installing 
a  new  turbine  of  3.oiiO  KW.  or  5  000  kw..  with  all  auxiliaries, 
should  have  immediate  attention.  It  was  decided  to  have  a  report 
on  the  subject. 

The  Electricity  Committee  has  received  a  report  from  the 
borough  electrical  engineer  of  a  meeting  of  the  Western  District 
Joint  Committee  on  Linking-up.  Discussion  ensued  at  the 
meeting  over  questions  as  to  the  best  w,ay  of  dealing  with  the 
intervening  mains  between  adjacent  supply  authorities  (which  in 
this  particular  case  would  come  specifically  under  the  powers 
of  the  South  Wales  Power  Co.),  and  Mr.  I'hamen  obstrved 
that  a  power  company  might  erect  and  maintain  on  such 
terms  as  either  a  rental  paid  or  transmission  charges.  Mr>  Burr 
said  the  links  would  cost  the  Swansea  Corporation  some  £  15. odO. 
The  proposed  routes  of  the  mains  l)etween  Swansea  and  Llanelly 
and  Swansea  and  Neath  were  also  discussed  at  the  meeting,  and 
Mr.  A.  H.  Thomson  (engineer.  Neath)  estimated  that  the  cost  of 
the  Neath  link,  so  far  as  his  Council  wascpncerned.  woidd  l>e  some 
£10.0flO.  The  matters  were  adjourned  for  further  consideration, 
Mr.  Chamen  stating  that  he  would  be  very  pleased  to  commence 


negotiations  at  once  with  the  parties  concerned.  Mr.  Burr's  report 
was  adopted. 

The  Electric  Lighting  Committee  has  approved  of  a  recommenda- 
tion of  the  Borough  Technical  College  Sub-Committee  that  Mr. 
.1.  W.  Burr,  the  borough  electrical  engineer,  undertake,  as  a 
temporary  measui'c,  the  teaching  of  the  advanced  class  in  elec- 
trical engineering  at  the  Technical  College. 

Walsall. — -The    Electricity  Committee    has   decided    to 

reconsider  the  matter  of  electricity  charges  three  months  hence. 
A  Committee  on  Production  award  involves  the  department  in  an 
additional  wage  expenditure  of  £400  a  year. 

The  erection  of  the  second  turbo-alternator  is  completed,  but. 
owing  to  trouble  with  a  circulating  pump,  the  alternator  is  not 
yet  in  commission.  The  Committee  has  approved  a  schedule  of 
plant  at  the  Wolverhampton  Street  generating  station  about  to  be 
advertised  for  sale. 

Wednesbury. — Annual  Accounts. — The  report  of  the 

year's  working  of  the  electricity  undertaking  shows  receipts 
.amounting  £12,386,  as  compared  with  £10,860;  working  costs  to 
£11,030,  as  compared  with  £8.331,  leaving  a  gross  profit  of  £1,356, 
as  against  £2,529  in  the  previotis  year.  Loan  and  other  charges 
totaNed  1:3.818,  leaving  a  deficit  on  the  year's  working  of  .£2,462, 
which,  with  £1,681  debit  balance  brought  forward,  makes  the  total 
deficiency  £4:U3.  The  reduction  of  public  lighting,  and  the  in- 
creased costs  of  fuel  and  Mond  gas.  are  the  jirincipal  causes  of  the 
unsatisfactory  result. 

Wharfedale. — The    Burley   Council,    in  considering  the 

Yorkshire  Power  Co.'s  application  for  a  prov.  order,  has  asked  the 
company  to  agree  to  various  conditions,  including  a  purchase  clause  ; 
the  Menston  Council  favours  electric  lighting. 

Wolverhampton. — Price     Increase. — The    Electricity 

Committee  has  decided  that,  in  addition  to  the  20  per  cent,  in- 
crease in  the  charges  for  electricity  already  sanctioned  by  the 
Council,  a  further  10  per  cent,  advance  be  made  in  the  charges  to 
consumers  of  electricity  for  power  purposes  who  are  paying  the 
pre-war  price  of  Id.  per  unit  and  under  (plus  the  20  per  cent,  in- 
crease), such  further  increase  to  date  as  from  October  30th. 

Worcester. — Price    Increase. — Tlie  City  Council   has 

decided  to  add  a  further  10  per  cent,  to  its  lighting,  heating  and 
power  charges,  making  20  per  cent,  on  pre-war  rates.  The  Ui  per 
cent,  increase  will  produce  £16.000  tow.irds  adeficiency  of  £24,000. 
The  City  Council  has  granted  increase  1  salaries  to  its  assistant 
electrical  engineers  and  a  war  bonus  to  each  member  of  the  staff  ; 
it  has  also  revised  the  wages  list,  and  the  increases  are  estimated  to 
cost  £600  per  annum. 


TRAMWAY  AND  RAILWAY  NOTES. 


Accrington.  —  Mr.    H.    Pilling,    Corporation     tramway 

manager,  in  discussing  the  award  just  made  by  the  Committee  of 
Production  to  Lancashire  tramway  workers,  states  that  previous  to 
the  latest  grant  the  war  bonuses  paid  to  the  local  tramway  workers 
exceeded  £3,000  per  annum,  and  the  last  award  will  mean  an  addi- 
tional £900  a  year.  This  is  equivalent  to  a  rate  of  4d.  or  5d.  in 
the  .£.  Some  of  the  Accrington  workers,  who  number  ll'O.  will 
receive  as  much  as  Hs.  or  los.  per  week  for  overtime.  As  an 
alternative  to  this  advance  in  wages,  the  question  of  the  increase 
in  faes  will  have  to  be  seriously  considered.  Before  the  outbreak 
of  the  war  the  cost  of  tramway  tires,  ire,  was  much  less  than 
now:  material  for  which  £1,000  was  paid  prior  to  the  war  is 
costing  £3,000. 

Bootle. — Tramways  Agreement. — A  lengtliy  discussion 

took  place  at  the  T.C.  on  the  new  tramway  agreement  with  Liver- 
pool. Alderman  Booth,  explaining  the  reason  for  the  agreement, 
said  that  before  the  war  it  was  decided  that  the  entire  system 
needed  reconstruction,  but  the  war  held  up  the  matter.  Liverpool 
claimed  over  £30,000  for  loss  of  trartic.  damage  to  cars,  kc.  to  the 
end  of  1916,  and.  after  deciding  to  go  to  arbitration,  it  was 
arranged  to  settle  the  matter  between  the  two  Corporations.  The 
new  lease  would  run  for  25  years  from  .Tuly  1st  last,  at  a  rental  of 
.£,5n0ayear  for  the  first  six  years  and  £1.000  a  year  after,  Liverpool 
taking  over  the  debt  of  £20,00<l.  less  the  reserve  fund  of  £700.  In 
case  of  future  extensions.  Liverpool  had  agreed  to  pay  £200  a  mile. 
Liverpool  would  pay  £43  per  mile  yearly  for  the  upkeep  of  the 
overhead  equipment.  Councillor  King  said  Bootle  were  selling 
their  birthright  to  Liverpool,  and  they  would  be  sorry  for  it.  and 
Councillor  Randall  considered  that  they  had  been  bluffed  into  the 
agreement.     The  Council,  however,  sealed  the  new  agreement. 

Continental. —  Spain. —  Application  has  been  made  for 

a  concession  to  establish  an  electric  tramway  in  Guadalajara, 
running  from  the  railway  station  to  the  Plaza  Mayor  of  the  city. 

The  success  which  has  attended  the  public  subscription  of 
capital,  brings  the  realisation  of  the  Oviedo  electric  tramways 
scheme  into  measurable  distance.  The  work  will  be  divided  into 
six  sections  of  17  km.  Later  some  12  branches  will  be  constructed 
to  distant  localities,  thus  completing  the  Asturias  tramway 
network. 

The  concession  granted  to  Pedro  Garcia  Faria,  on  June  3rd,  1892. 
for  the  construction  of  an  imderground  electric  railway  in  Madrid 
is  declared  to  have  lapsed,  but  an  appeal  may  be  lodged.     The 
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above  concession  should  not  be  oonfounjetl  with  thut  of  the 
Central-Metropolitano,  granted  in  September,  1916  ;  the  latter  is  u 
modest  scheme  of  only  I  km.  eitent.  out  of  an  eventual  njrsfresrate 
of  14  km. 

Doncaster. — f^HK.\r  F.arks.-.VI  tlic  T.C  nii-etiiii;.  Insi 

week,  uri  utti'inpl  was  iiiiidi'  to  iiiispt  t  he  (ii'c-isidii  of  tlw  Coiiiicil- 
iii-Ciimmittw  to.'iiipixirt  Ihi'TrannvavsCiiiiiiuittcc's  locoiiiini'mlal  imi 
lor  the  witlulrawal  of  all  workmen's  and  other  lOicup  n'tiini 
tickets,  owintr  to  the  present  hijrh  cost  of  workiufT.  Councillor 
Warren,  who  moved  that  the  minutes  be  not  contirracd.  ailniitti'il 
that  on  Septemlwr  17th  he  had  himself  voted  in  favour  of  the 
abolition  of  the  tickets,  Jjut  he  now  thoujjrht  there  w;is  another 
way  out.  He  said  last  summer,  (m  consideriutr  the  tramway  esti- 
mates for  the  present  year,  the  price  put  down  lor  current  wius  lid. 
|>er  unit  plus,  10  per  cent,  war  charfje.  and  that  worked  oi^t  at 
48.  7d.  ))er  40  units.  In  May  this  year  a  slidiujr  scale  for  larye 
consumers  hjul  been  brought  forward,  based  on  seven-tenths  of  a 
penny  per  unit,  whilst  the  coal  was  10s.  per  ton.  Provision  hail 
also  lieen  made  for  a  fluctuation  of  coal  on  the  basis  of  irjjnths  of  a 
penny  for  every  Od.  increase  per  ton  in  the  jnuci'  of  coal.  Based  on 
to-day"s  price,  he  worked  that  out  to  be  Hs.  Id.  for  40  units.  lie 
sufruested  that  this  margin  was  more  than  enouirh  to  make  up  the 
deficiency  with  which  the  tramways  would  be  faced  on  account  of 
increased  expenditure,  without  taking  such  a  drastic  step  as  with- 
drawintr  the  tickets.  Councillor  Marshall  ably  defended  the  Tram- 
ways Committees  reasons  for  urgring  the  withdrawal,  and  the 
meetinfr  decided,  by  20  votes  to  ."<,  on  the  final  adoption  of  the 
recommendation. 

Ipswich. — Year's  Working. — The  annual  report  of  the 
Corporation's  tramway  imdertakinpr  shows  a  total  revenue  amouiit- 
ing  to  £2.'i,.5tiO  ;  working  expenses  amounted  to  4^21. Ii22  and  war 
service  allowances  to  .t  .587.  and.  after  meeting  interest  and  loan 
repayments,  there  was  a  deficit  on  the  year  of  .<:2.K71,  as  compared 
with  a  profit  of  i:2.7,T7  in  the  previous  year.  The  loss  has  been 
taken  from  the  surplus  brought  forward  of  .£3.700.  leaving  a  credit 
balance  of  £1.028  to  be  carried  forward.  The  passengers  carried 
numbered  ().246,820  and  the  car-miles  were  .'J67..'io:i.  which  compare 
with  (i. 798. ,589  passengers  and  ti20,115  car-miles  in  llUii.  The 
i-eserve  or  renewals  fund  now  stands  at  C24.05!i. 

London. — L.C.C. — The  reduction  in  ticket  transfer 
facilities,  referred  to  in  our  last  issue,  is  stated  to  have  greatly 
increased  the  congestion  at  certain  points  on  the  tramway  system, 
involving  delay  and  overcrowding.  According  to  the  Timrx,  it  is 
being  urged  that  the  cost  of  reducing  the  loss  by  fraud  under  the 
old  arrangement  will  exceed  the  possible  saving. 

Now  that  fares  have  been  increased  on  the  Cotincil'a  tramways, 
the  Stepney  B.C.  is  inserting  the  tramways  in  a  provisional 
valuation  list  with  a  view  to  increasing  the  rateable  value. 

Lytham. — The  Council  has  decided  to  inform  St.  Anne's 
Council  that  it  has  been  advised  that  the  consent  of  the  B.  of  T. 
to  the  supply  of  electrical  energy  to  the  Tramways  Co.  in  the 
Urban  District  of  Lytham  should  be  applied  for  by  St.  Anne's. 
with  the  consent  of  Lytham  Council,  such  consent  to  'be  effective 
only  during  the  existence  of  the  agreement  between  the  two 
Councils. 

Manchester. — Increased  Expenditore. — Some  interest- 
ing figures  were  given  at  the  City  Council  last  week  ;  Alderman 
Bowes,  chairman  of  the  Tramways  Committee,  said  the  recent 
award  of  the  Committee  on  Production  to  the  employ&  in  that 
department  would  mean  an  increased  cost  of  £78,780,  which,  with 
the   war  advance,   amounted  to   .£90,000.     The  award   given  on 

'  September  27th  to  the  tramway  and  vehicle  workers  would  cost 
Jt  27,040,  and,  with  the  award  given  to  the  'Workers'  Union  on  the 
same  date,  the  total  was  brought  up  to  .£119.086.      The  under- 

'  taking  could  not  stand  such  a  heavy  burden  without  doing  some- 
thing to  increase  the  fares,  and  the  Tramways  Committee  would 
take  the  matter  into  consideration  at  the  earliest  opportunity. 
However  much  they  disliked  higher  fares,  they  had  reached  a 
point  at  which  it  was  absolutely  impossible  to  go  on  paying  their 
way  on  the  present  fares.  It  is  not  expected,  however,  that  the 
increases  will  be  of  a  very  drastic  character,  a  return  to  the  scale 
obtaining  before  the' stage  extensions  in  1913  being  the  scheme 
mostly  favoured.  • 

Mansfield. — The  Mansfield  and  District  Light  Railway 
Co.  has  applied  to  the  B.  of  T.  for  an  extension  of  time  until 
April  9th,  1921.  for  the  completion  of  five  lines  of  tramways  in 
Sutton-in-Ashfield  and  Skegby. 

Nelson. — ScCtSESTEd  'BrsE!#— The  Corporation  Tram- 
ways and  Electricity  Committee  has  had  under  consideration  the 
provision  of  passenger-carrying  vehicles,  to  be  run  in  the  higher 
portions  of  the  town  in  conjunction  with  the  existing  light  raUways. 
The  Sub-Committee  inspected  the  electric  omnibuses  at  Lancaster. 
but  it  was  decided  to  defer  the  matter  for  the  time  being,  the  view- 
being  that  the  type  of  vehicle  was  unsuitable  for  gradients,  and 
that  there  was  prospect  of  an  improvement  after  the  war. 

Newcastle-on-Tyne.  —  Assessment.  —  At  the   Quarter 

Sessions,  on  October  (jth.  Mr.  Maynell,  representing  the  Corporatioij, 
asked  for  a  consent  order  regarding  the  tramway  assessment  for 
1915,  1916,  and  1917.  and  this  was  granted.  The  toal  figures  had 
been  agreed  between  the  parties,  and  the  order  would  reduce  the 
assessment  in  accordance  with  the  figures.  The  matter  was  referred 
to  in  our  last  issue. 


New  Zealand. — Electric  Vehicles. — Mr.  W.  E.  Starlc, 

the  Christchurch  city  electrical  engineer,  recently  declared  himself 
couviiu'ed  of  the  future  of  the  electric  vehicle,  predicting  that 
within  five  years'  time  after  the  war  (.'hri.stchiircli  will  have  a  fleet 
(if  500  cars.  At  priNcnt  tin  re  are  nine  representative  "electrics"  in 
use  in  the  city,  whii'li  have  given  every  Katisf.iction. 

Sunderland. — Year's   \Vorkin(;. — The    report    of    the 

year's  working  of  the  ('orporation  electric  tramways  undertaking 
shows  that  the  total  revenue  was  .£85.513.  and  the  exjii'mliture  on 
tratfic,  power  and  uuinagement  ex))enses  £49.970.  leaving  a  gross 
[irofit  of  i;35.5l3,  as  compared  with  .£34.iH>'.i  in  191.5-1(1.  The  gross 
profit  was  applied  as  follows  :  -luterest  and  income-tax,  £10.(>.50  ; 
ri^payment  of  loans,  £13,368  ;  contributions  to  capital,  iVc,  £427  ; 
borough  fund  in  aid  of  rate,  £5.000;  and  the  balance  of  .£6.098 
was  transferred  to  the  renewals  fund.  The  capital  expenditure  to 
March  31st.  1917,  was  £307.120,  and  the  loan  debt  £145.311  ;  the 
amount  to  the  credit  of  renewals  and  reserve  funds  was  £56,71 1. 

Swansea. — New  liEASE. — The  Cmnmittee  has  agreed  to 
proposals  in  regard  to  a  new  tramway  lease.  The  reason  for  the 
new  lea.se  is  because  of  the  peculiar  state  of  the  law  governing  the 
Swansea  tramways  and  light  I'ailways.  These  ar(^  held  imder 
various  leases,  and  as  each  lease  expires  it  has  to  be  renewed,  with 
the  result  that  it  is  not  until  1980  that  the  Corporation  is  able  to 
exercise  its  powers  of  purchase  of  the  whole  system.  In  1911. 
however,  negotiations  were  opened,  and  it  was  agreed  to  equate 
the  varying  periods,  so  that  the  Corporation  can  exercise  its  powers 
in  about  20  years'  time.  An  agreement  was  also  come  to  by  which 
there  should  be  one  lease  only  of  the  existing  .system,  and  certain 
new  sections  of  tramways  and  light  railways  then  under  con- 
struction. It  is  in  pursuance  of  that  ag'reement  that  the  new  lease 
is  about  to  be  completed.  The  fixed  rental  comes  to  about  £6,oiHj 
lier  annum. 

Walsall. — The  Tramways  Committee  has  accepted  an 
offer  of  the  services  of  boy  .scouts  to  assist  conductors  during  busy 
hours. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Dublin. — November  1st.     G.N.  Railway  Co,  (Ireland). 

Six  or  twelve  months'  supply  of  general  stores  (including  several 
electrical  items).     See  "Official  Notices"  October  5th. 

Grimsby. — October  29th.  Corporation.  House  service 
boxes  and  house  fuse-boxes  and  fittings.  See  "Official  Notices" 
to-day. 

London.  —  Office  of  Works. — October  12th.  Steam 
tubes  and  fittings  for  twelve  or  six  months.  Secretary,  H.M.  Office 
of  Works,  Storey's  Gate,  S.W.  1. 

Morecambe. — October  1 5th.  Electric  Traction  Committee. 
Supply  of  electrically-driven  omnibus.  See  "  Official  Notices '' 
October  5th. 


CLOSED. 


Bradford. — Having  received  a  report  as  to  difficulty  in 

obtaining  delivery  of  pinion  wheels  from  the  present  contractor, 
the  Tramways  Committee  has  decided,  without  interfering  with 
the  existing  contract,  to  accept  the  offer  of  the  British  Hele-Shaw 
Patent.  Clutch  Co..  Ltd.,  for  162  steel  pinions,  at  £212. 


Derby.— T.C. 

Ltd..  £725. 


Repairs  to   turbine   armature  :   Parsons, 


London. — Marylebone.' — Electricity  Committee.  Grab 
for  the  electricity  works  travelling  crane,  £500  :  Goodacres  and 
Sons,  Ltd. 

Stepney. — The  Electricity  Committee  has  accepted  the  following 
offers  for  coal : — 

Bradbury,  Son  &  Co. — 5,000  tons  Clifton  peas,  &c.,  at  24s.  6d.  per  ton. 
Foster  &  Co.^5,200  tons  Bolsover  nutty  slack,  at  '21s.  7d.  per  ten  ;  1,000 
tons  Arley  D.S,  nuts,  at  2Js,  4d.  per  ton  ;  600  tons  Snibston  slack,  at 
21s.  fid.  per  ton  ;  and  up  to  100  tons  per  week  of  Coombs  Wood  beans, 
at  22s.  lOd.  per  ton. 

Sheffield.— City  Council  :— 

Ferguson,  Pailin  &  Co.,  Ltd.— One  500-amp..  2,000-v.  switch  panel. 
\V.  T.  Glover  &  Co.,  Ltd.— Cable  (revised  price  schedulei. 

Stafford. — Oas  and  Electricity  Committee.      J.  Dallow 

and  Sons,  Blackheath,  at  £1,087.  new  boiler-house  and  pump-room 
for  the  electricity  department. 

Stretford. — U.D.C.     Accepted  tenders  : — 

Underwood  (Manchester),  Ltd.— One  25-h.p.,  500-volt  d.c,  shunt-wound, 
totally-enclosed  motor,  i*175. 

James  Hodgkinson  (Salford),  Ltd.— One  GG-in.  diameter  special  induced- 
draught  fan,  £204. 
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Transformer  Contracts. — The  following  orders  for  trans- 
formers have  been  received  by  Messrs.  Ferranti,  Ltd.  :— 

Glasgow  Corporation.— Sixteen  l,875-l(.v.A.  »iilgle-pbase  transformers. 
Biriiungham  Corporation — -Seven  l,a50-K.v.A.  single-phase  transformers. 
Barrow-in-Furness  Corporation. —One  400-k.v.a.  three-phase  transformer. 
Manehester  Corporation.— One  125.k.v.a.  three-phase  transformer. 
British_  Thomson-Houston  Co.,    for   Shoreditcli    Borough    Council.— One 
I,fi.50-K.v,A.  three-phase  transformer  for  use  with  a  rotary  converter, 

Wolverhampton. — -Corporation,     Acceptud  tenders: — 

Ktraehan  &  Henshaw Coal-conveyor  plant  for  the  electricity  works,  f  1,.142. 

Gibbons  Bros.— Steel  structure  for  additional  coal-conveyor  plant,  i;92(i. 
Keyrollc  &  Co.— One  6,0(X)-kw.  generator  panel  and  two  2,000-k\v.  feeder 

panels,  il,950. 
Stirling    Boiler    Co.— Boiler    equipment    complete    with    stokers,    fans. 

chimney,  &c.,  fl9,822. 
British  Thomson-Houston  Co.— .'i,00()-Kw.  turbo-alternator,  £17,8113. 
Allen  &  Co.— Condenser  body,  i'6,08:l. 
Willans  &  Robinson.— Condenser  plant  auxiliaries,  £3,729. 


FORTHCOMING     EVENTS. 


Electro-Harmonic  Society,— Friday,  October  12th.  Atfep.m.  At  the  Holborn 

Restaurant  iVenetian  Chamber).    First  smoking  concert  of  the  season. 

Junior  Institution  of  Engineers.— Friday,  October  12th.  At  7.30  p.m.  At 
39,  Victoria  Street,  S.W.  1.  Paper  on  "  Scale  Prevention  in  Water-cooling 
Systems  "  (illustrated  by  experiments),  by  Mr.  H.  Sampson  Wills. 

Monday,  October  1.5th.    At  7.30  p.m.    At  89,  Victoria  Street,  S.W.  1. 
Paper  on  "  Mechanical  Arms,"  by  Mr.  E.  W.  Hobbs. 

Birmlngbam  and  District  Electric  Club.— Saturday,  October  13th.  At 
B.30  p.m.    .■it  the  Swan  Hotel,  New  Street.     Ladies'  night. 

North  of  England  Institute  of  Mining   and  Mecbanical  Engineers.— 

Saturday,    October    13th.      At  2  p.m.      At    the    Wood    Memorial    Hall, 
Newcastle-on-Tyne.    General  meeting. 

Institution  of  Mecbanical  Engineers.- Friday,  October  Iflth.  At  6  p.m. 
At  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.  "  A  Com- 
parison of  the  Working  Costs  of  the  Principal  Prime  Movers,"  by  Mr. 
Oswald  Wans. 


NOTES. 

Organisation  of  Power  Station  Engineers. — The  meet- 

inpr  of  the  MidLand  Electric  Power  Supply  Enprineers'  Association, 
announced  in  our  issue  of  September  28th.  was  held  at  Birming-ham, 
on  October  oth.  Representatives  were  present  from  other  lar<,'e 
Midland  towns,  and  the  temporary  Committee  was  strengthened  liy 
their  inclusion.  Detailed  information  can  be  obtained  from  the 
hon.  secretary,  Mr.  P.  J.  Burgess,  21,  Geraldine  Road.  South 
Yardley,  Birminprham. 

Association    of     Electrical    Station     Engineers.— <>n 

Friday  last  a  meetinjj  was  held  at  St.  Bride's  Institute  of  central- 
station  staff  enp:ineers,  at  which  representatives  of  16  central 
stations  in  the  London  area  agreed  to  support  the  A.E.S.E. 

A  similar  meeting:  was  held  in  Manchester  on  October  .Srd  of  the 
central-station  st.aff  engineers  of  Manchester  and  district.  The 
following  resolution  was  carried  unanimously  : — "  That  this  meet- 
ing of  staff  engineers  in  the  Manchester  district  being  convinced 
that  collective  organisation  is  an  urgent  necessity,  expresses  its 
entire  agreement  with  the  objects  of  the  A.E.S.E.,  and  resolves  to 
hold  a  further  meeting  to  discuss  the  various  details  in  connection 
with  the  Association  as  soon  as  possible."  During  the  last  few 
days  a  form  has  been  extensively  signed  l)y  London  central-station 
staff  engineers  protesting  .against  the  Electrical  Trades  Union 
negotiating  with  regard  to  rates  of  pay,  &c.,  for  central -station 
staff  engineers.  Tiie  number  of  signatures  received  to  date  gives 
the  A.E.S.E.  a  very  strong  position  in  the  matter.  Any  engineeis 
intereste<l  can  obtain  full  particulars  from  the  Hon.  Secretary, 
A.E.S.E..  2t>,  Little  Park  Gardens.  Enfield. 

London  Power  Station    Employes.— Tiie  Stepney  B.C. 

Electricity  Committee  has  appointed  two  representatives  to  serve. 
together  with  the  borough  electrical  engineer,  on  a  body,  the 
formation  of  which  is  recommende<l  by  the  Associated  Municipal 
Electrical  Engineers  to  consider  working  conditions,  rates  of  pay. 
&C.,  of  employment  in  the  power  stations  of  London. 

Maryletx)ne  Electricity  Committee  having  considered  a  com- 
munication from  the  Chief  Industrial  Commissioner,  Ministry  of 
Labour,  concerning  war  wage  grants  in  municipal  power  stations 
in  the  metropolis,  and  the  possibility  of  uniformity,  has  informed 
the  Commissioner  that  it  has  from  time  to  time,  and  as  late  as 
August  last,  been  in  negotiation,  and  has  come  to  satisfactory 
arrangements,  with  employ^  of  the  Electricity  Department, 
through  a  representative  of  the  National  Amalgamated  Union  of 
Enginemen.  Firemen,  Mechanics,  Motormenand  Electrical  Workers, 
and  that  it  sees  no  reason  to  re-open  the  question  at  the  present 
time.  The  Committee  entirely  agrees  with  the  suggestion  as  to 
establishing  uniform  payments  and  conditions  for  employes  in 
London  power  stations. 

Instruction  in  Technical  Optics.— At  the  la.'»t  mwtincrof 

the  Governing  limiy  of  the  .Vorlhampton  I'olj-technic  Institute, 
Prof.  Frederic  J.  Cheshire.  Director  of  the  Department  of  Technical 
Optics  in  the  Imperial  College  of  .Science  and  Technology,  South 
Kensington,  was  appointed  Honorary  Head  of  the  Technical  Optics 
Department  of  the  N'orthamplon  Polytechnic,  in  accordance  with 
the  schemes  of  the  Board  of  Education  and  of  the  London  County 
Ckiuncil  for  the  provision  of  instruction  in  technical  optics. 


Tyneside  Power  Supply  Data. — At  a  meeting  of  New- 

castle-upon-Tyne  Chamber  of  Commerce,  on  the  3rd  inst-:  Mr^ 
TurnbuU,  of  North  Shields,  representing  the  Electrical  Section  of 
the  Chamlier,  said  that  Section  had  been  requested  by  the  Board  of 
Trade  to  sujijily  evidence  in  regard  to  the  use  of  electric  power  in 
the  district,  and  the  Section  asked  for  the  appointment  ot  a  Sub- 
Committee  from  the  Council  to  assist.  Among  the  information 
required  was  as  to  the  saving  in  the  cost  of  power  by  the  use  of 
electricity,  and  the  effect  upon  industrial  development,  conveni- 
ence of  electricity  when  adding  new  machinery,  and  its  adaptability 
to  awkward  situations,  and  the  jiossibility  of  the  use  of  waste  heat 
from  coke  ovens  and  lilast  furnaces.  Mesgrs.  E.  L.  Beckingham, 
H.  Pyle.  and  B.  C.  Browne  were  appointed  to  act. 

A  New  Electrical  Furnace. — A   new    type    of    electric 

furnace  has  recently  been  constructed  in  Sweden,  which  is  especially 
useful  as  an  economical  small  unit  for  crucible  works  and  steel 
foundries.  In  .addition,  it  may  be  made  suitable  for  copper  smelt- 
ing, glass  melting,  and  for  melting  various  alloys.  The  furnace  is 
of  the  arc  type,  but  differs  from  existing  ones  ;  it  is  cylindrical, 
with  closed  ends.  Two  of  the  electrodes  enter  the  furnace 
horizontally,  one  in  the  centre  of  each  end  ;  the  third  electrode  is 
vertical,  entering  at  the  top  in  the  centre. 

Heating  is  by  radiation  from  the  arcs,  but  their  deflection  upon 
the  bath  is  also  of  material  assistance.  The  furnace  is  built  with 
a  horizontal  cylindrical  steel  shell,  rolling  in  cradles  or  tilting 
round  a  horizontal  diiimetrio  axle.  It  is  lined  with  acid,  basic,  or 
neutral  material,  according  to  the  work  for  which  it  is  intended. 
The  currents  entering  at  each  end  through  the  horizontal  electrodes 
neutralise  each  other,  but  the  returning  current  into  the  central 
electrode  generates  a  field  of  force  which  deflects  the  arcs  down- 
ward towards  the  Ijath.  This  is  the  essential  feature  of  the  new 
furnace,  which  differenti.atesit  from  those  hitherto  used.  The  points 
of  the  electrodes  are  usu.ally  kept  6  to  12  inches  above  the 
surface,  but  they  can  be  adjusted  as  required.  The  furnace  is 
.adapted  for  work  on  cold  or  liquid  metal,  and  the  electrodes  can  be 
drawn  back  while  the  furnace  is  being  charged.  The  circular 
form  of  the  furn.ace  is  one  of  its  greatest  advantages.  The  radiant 
heat  from  the  free-burning  arcs  is  reflected  on  to  the  bath  from 
the  entire  mirror-like  incandescent  inner  surface  of  the  vault.  Yet 
the  arcs  are  at  such  a  distance  fi'om  this  roof  that  the  danger  of 
melting  is  minimised.  A  sound  point  in  construction  is  that  there  is 
no  break  between  the  roof,  the  side  walls,  and  the  bottom,  all  being 
built  together  in  one  curve.  To  enable  the  furnace  to  be  relined.  the 
shell  is  in  halves,  bolted  together.  The  electrodes,  of  graphite,  are 
held  together  in  a  loose  fit  in  wiiter-cooled,  insulated  phosphor-bronze 
boxes,  those  for  the  horizontal  electrodes  being  adjustable  also  in 
the  vertical  plane.  Once  the  arcs  are  adjusted,  it  suffices  to  advance 
the  side  electrodes  by  about  1  in.  per  hour. — Scieiitijio  Anierican. 

U.S.  Eight  Hours'  Law  Suspended.— According  to  the 

Lahuiir  Gtizette,  the  Orders  for  suspending  the  Eight  Hours'  Law 
were  effective  from  date  of  the  promulgations  in  March  and  April 
last,  and  they  are  operative  "  during  the  pending  emergency  and 
until  further  orders."  In  addition  to  applying  to  Government 
contracts,  they  apply  to  mechanics  and  labourers  employed  en  work 
which,  in  the  judgment  of  the  Secretary  for  War,  is  important  for 
purposes  of  natioiuil  defence. 

Coal  Shortage    Effects  in   Switzerland.— t"  order  to 

effect  greater  economies  in  coal  and  electrical  energj  Swiss  shops 
are  to  be  closed  at  7  p.m.  Kinematograph  and  variety  theatres  are 
to  be  closed  12  days  a  month.  Hotels  and  boarding  houses  will  be 
allowed  to  heat  only  2."i  per  cent- of  their  rooms,  or  in  exceptional 
cases,  !"iO  ])er  cent.  Minmtain  hotels  will  be  exempt  from  this 
rule.  —  Timcx. 

The    Electrolytic    Production    of    Zinc.  —  Among    the 

import.ant  metallurgical  developments  in  British  ('olnmbia  during 
last  year  was  the  completion  and  commencement  of  operation  of 
the  electrolytic  zinc-producing  plant,  dealing  with  raw  ore,  at  the 
works,  at  Trail,  of  the  Consolidated  Mining  and  Smelting  Co.. 
towards  the  beginning  of  l!)l(i.  The])lant  was  in  continuous  work 
during  the  remainder  of  the  1 2  months,  and  is  now  turning  out 
from  t't  to  ',W  tons  of  spelter  per  day.  which  means  that  from  l.")0 
to  200  tons  of  ore  ai'e  being  treated  daily.  The  total  production  of 
spelter  by  the  new  plant  during  last  year  is  returned  at  ajjproxi- 
mately  (i,H10  tons.  The  installation  was  designed  primarily  to  treat 
the  comjjlex  zinc-lead  ore.  of  which  large  reserves  have  been 
proved.  The  ore  is  roasted,  and  then  leache<l  with  a  solution  of 
weak  sulphuric  acid  :  this  dissolves  out  the  zinc,  which  is  then 
precii)itatt?d  in  electrolytic  tanks.  The  lea<l  and  low  silver  contents 
of  the  ore  remain  as  an  insoluble  residue  from  the  leaching  process, 
and  itre  sent  to  the  lead  furnaces  for  smelting.  This  process 
enaliles  the  zinc  conleuts  of  tlie  ore  to  be  saved — at  least,  in  a  large 
part — and  also  makes  a  much  better  product  for  the  lead-stacks 
than  the  crude  ore.  The  cost  of  producing  zinc  by  this  method  is 
stated  to  be  about  the  same,  or  ))ossibly  a  little  higher,  than  by  fire 
smelting,  but  the  latter  process  could  not  be  used  with  ihejMir- 
ticnlar  ore  in  question.  At  the  beginning  a  number  of  difficulties 
■were  met.  l>ut  they  were  eventually  successfully  overcome,  these 
being,  perhaps,  necessarily  incidental  to  the  standardisation  of  the 
production  in  a  large  way  of  electrolytic  zinc,  and  it  is  expected 
that,  as  the  staff  Iwcomes  more  familiar  with  the  operations, 
further  improvements  will  be  effected.  Before  the  plant  was  com- 
pleted further  contracts,  at  the  request  of  the  Imperial  Munitions 
Board,  were  entere<l  into  for  an  increased  supply  of  zinc,  which 
renderefl  necessary  very  large  additions  to  the  installation  as 
originally  designed,  but  the  completion  of  which  has  been  delayed 
owing  to  the  difficulty  experienwd  in  obtaining  deliveries  of 
electrical  machinery. 
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Industrial  Reconstruction. — A  .sdioine  has  been  eliihoratcd 

for  a  C'oiinoil  for  the  Study  of  Industrial  Reconstruction,  and  a 
meeting'  is  shortly  to  be  held  at  which  the  proiKisala  advanced  by 
those  prominently  associated  with  the  movement  will  he  explained. 
.\  manifesto  signed  by  a  larjre  number  of  well-known  professors, 
.editor.s  of  triule-  journals,  and  otlicers  of  trade  associations  sets 
forth  in  fair  detail  what  the  scheme  is.  We  give  smno  extracts 
below,  and  would  refer  readers  who  nuiy  be  sutticicntly  interested 
jp  the  matter  to  desire  further  information  to  the  Secretary,  Mr. 
F.  \V.  Galton,  care  of  Messrs.  Benn  }5ros.,  Ltd.,  8.  Boviverie  Street, 
B.C.  4.  It  is  considered  that  to  meet  the  ur^-ent  needs  of  the  times, 
increased  efforts  to  develop  mir  industries  will  be  necessary  on  the 
folknvinK  lines  : — 

1.  The  inotiilisation  of  each  iiuliistrv  toy  i-oiniiioii  nctioii. 

2.  A  grt^titiT  iU>^,'ri-i-  of  co-operation  hetween  mamifactnrerH. 

a.  Co-operation  between  labour  and  capital,  and  the  avoidance  of  indubtrial 

strife. 
4.  A  more  complete  association  between  scientific  institutions  and  traders. 
i).  Education  better  adapted  to  our  commercial  needs, 
ti.  Each  industi-j'  to  be  stvidied  as  a  whole,  and  freed  from  unnecessary 

internal  comijetition. 
7.  Every  trade  to  present  a  united  front  to  foreiffn  eoiupetition. 
H.  Output  regarded  as  a  duty  by  both  capital  and  labour. 
'J.  Encourrtgenj4'nt  by  the  (lovernment  of  the  activities  of  traders  with  a 

minimum  of  interference. 

The  necessity  for  ^^reatly  increasinj;-  the  national  output  is  so  im- 
perative that  some  national  scheme  which  shall  ensure  the  securin}^ 
of  these  objects  is  considered  necessary. 

It  is  suj^gested  that  a  national  organisation,  along  the  lines  of 
the  Whitley  Report,  should  be  established,  which  will  retain  all 
the  sterling  qualities  of  our  individualistic  system,  and  add  ordered 
force  to  ensure  greater  activity  ;  also  that  such  an  organisation 
will  need  to  provide  for  the  representation  of  all  classes  of  persons 
engaged  in  a  given  industry  ;  that  industry  should,  therefore,  be 
enfranchised,  and  every  man  and  woman,  employer  and  employed, 
given  a  vocational  or  trade  vote,  by  means  of  which  this  repre- 
sentation would  be  effectively  realised  ;  that  every  citizen  should 
have  the  right  to  register  with  some  approved  Trade  Association  or 
Trade  Union,  and  thus  an  Industrial  or  Vocational  Register  pro- 
perly classified  would  be  produced  ;  that  Trade  Councils  should  be 
elected  in  each  industry  from  the  Trade  Associations  and  the 
Trade  Unions,  upon  a  truly  representative  basis,  so  as  to  be  able  to 
speak  in  the  names  of  the  whole  of  their  respective  industries  ; 
that  all  questions  between  the  Government  and  a  given  trade 
should  be  delegated  to  the  Council  of  that  trade  to  deal  with  ;  and 
that  questions  of  output,  education,  trade  schools,  scientific 
research,  export,  wages,  profits,  markets,  tariffs,  &c.,  iScc,  should  be 
settled  in  each  trade  by  the  Council  of  that  trade,  and  national 
fimds  spent  Upon  these  matters  dispensed  through  the  Trade 
Councils. 

Feeling  that  the  time  has  come  when  the  discussion  of  these 
matters  should  take  a  more  detailed  and  practical  form,  those 
responsible  for  the  manifesto  have  put  forward  various  heads  as  a 
basis  for  further  study. 

These  heads  are  concerned  with  the  organisation  of  separate 
trades  ;  a  Government  Department  tio  promote  or  encourage  trade  : 
Trade  Unions  and  Associations  ;  Trade  Councils  (consisting  of 
representatives  of  Trade  Associations,  Trade  Unions,  and  alder- 
men elected  by  the  Council  on  the  nomination  of  Government 
Departments ;  and.  lastly,  work.  ''  A  very  large  proportion  of 
the  work  now  badly  done  by  various  Government  Departments 
could  be  delegated  to  these  Trade  Councils,  and  would  be  more 
effectively  performed.  Reconstruction  work,  which  largely 
depends  upon  industrial  prosperity,  could  be  undertaken  by  these 
Councils  with  a  better  prospect  of  success  than  it  would  have  in 
any  other  way." 

Generally,  the  scheme  involves  the  establishment  of  a  complete, 
new  .system  of  trade  government  comparable  to  our  existing 
system  of  local  government,  with  a  Ministry  at  the  head  with 
powers  similar  to  those  of  the  Local  Government  Board,  controlling 
numerous  Trade  Councils  with  powers  comparable  to  those  of 
existing  County  Councils.  It  recognises  the  essential  principle 
that  industrial  interests  should  be  grouped  by  trades,  and  not  by 
localities. 

National  Insurance  (Unemployment)  Acts,  1911-191 6. — 

The  following  are  further  decisions  of  the  Umpire  : — Contri- 
butions are  payable  in  respect  of  :  — 

2.388  X.  All  workmen  engaged  in  making,  including  welding, 
stamping  and  machining,  ferrules  for  water-tube  boilers. 

This  decision  amplifies  decision  A  l,2t!3  {Board  of  Trade  Journal 
of  January  .30th,  1913).  ^ 

2.389  X.  Workmen  described  as  painters  employed  by  a  firm  olj 
manufacturers,  and  engaged  wholly  or  mainly  in  painting  street 
lanterns  or  steel  book-stacks  at  the  works. 

The  Production  of  Nitrates    in    the   United   States. — 

The  U.S.  War  Department  has  announced  that  the  Nitrate  Supply 
Committee  recommends  the  Government  to  use  the  synthetic 
ammonia  process  of  the  General  Chemical  Co.,  and  to  allocate  out 
of  the  £4,000,000  nitrate  supply  appropriation  a  sum  of  £(500.000 
for  this  purpose,  to  build  a  plant  having  an  output  of  GO, 000  lb.  of 
ammonia  per  24-hour  day,  a.s  well  as  a  sum  of  £120,000  for  a  plant 
to  oxidise  ammonia  to  nitric  acid  and  concentrate  the  acid,  the 
output  being  efiuivalent  to  24.000  lb.  of  100  per  cent,  nitric  acid 
per  day. 

A  further  sum  of  £40.000  is  asked  for,  to  experiment  with  a  view 
to  the  industrial  development  of  the  Bucher  process  for  the  pro- 
duction of  ammonia  which  is  owned  by  the  Nitrogen  Products  Co. 
in  the  States.  The  installation  of  by-product  coke  ovens  is  also  to 
be  accelerated.  The  decision  as  to  the  more  extensive  installation 
of  nitrogen  fixation  processes  and  water-power  development  in  con- 


nection therewith  is  to  bo  jxistponed  until  the  plants  above 
mentioned  are  in  oiieration.  A  reserve  of  half  a  million  tons  of 
Chile  saltpetre  is  to  be  accumulated  as  a  matter  of  urgency. 

Volunteer    Notes. — County    of    London   Voluntekr 

En(JINEbks  (Field  Companies). — Headquarters,  Baldcrton  Street, 
Oxford  Street,  W.  1. 

Orders  for  the  week,  by  Lieut. -Colonel  C  B.  Clay,  V.D.,  commanding : — 

Officer  for  the  H'c^fc.— Second  Lieut.  K.  .\.  Dlhnaiin, 

Monday,  Ociober  lUth, — Drill  and  Elementary  Bridge  Construction  for  No.  8 
Company,  Left  Half  Company,  6.3U.  Signalling  Section,  (1.80,  EecruitB* 
Drill,  0.30. 

Tuetday,  Orlnher  llitli.— Physical  Drill  and  Biiyr)net  I'Mghting.  7.30. 

Wednesday,  October  17(h.— Drill  and  Elementary  Bridge  Construction  for 
No.  1  Company,  fi.IIU, 

Thursdayt  October  IHth, — Drill  and  Elementary  Bridge  Construction  for  No.  2 
Company,  ti.     Signalling  Section,  6.30.    Ambulance  Section,  ti.,30. 

Fr^ay,  October  VHh. — Drill  and  Elementary  Bridge  Construction  for  No.  8 
Company,  Right  Half  Company,  r)..30. 

Saturday,  October  20(/j.  — Commandant's  Paradi;  for  Route  March  and  Drill. 
Parade  at  Headquarters,  2.45  p.m.  Uniform.  A  and  B  N. CO. 'sand  Men  are 
reminded  that  one  Kouti;  March  per  mouth  is  eoniiiulsory. 

.1/(/;<fcftri/.— The  Range  at  Belvedere  Road  will  be  open  every  Tuesday, 
\Vednesday,  and  Thursday  evening  from  .'i,.30  to  7. 

Medical  iCjamtjiation.— The  Medical  Ofticer  will  attend  at  Headriuarters  for 
this  purpose  every  Thursday  at  6. 

(By  order)  Macleoo  YEAasLET,  Capt.  and  Adjutant. 

Institution  and  Lecture  Notes.— The  Faraday  Society. — 

A  general  discussion  on  "  Pyrometers  and  Pyrometry  "  will  be  held 
on  Wednesday,  November  7th,  at  8  p.m..  in  the  rooms  of  the  Royal 
Society  of  Arts,  John  Street,  Adelphi,  London,  W.C.  2. 

Sir  Robert  Hadfield.  Bart..  F.R.S.,  President  of  the  Society,  will 
preside  over  the  discussion  and  deliver  an  introductory  aildress. . 

Dr.  E.  F.  Northmp  (Trenton,  N.J.)  will  send  in  a  communication 
entitled  "  High  Temjjerature  Production  and  its  Measurement." 

Dr.  Ezer  Griffiths  and  Mr.  F.  H.  Schofield,  B.A.,  B.Sc.  (National 
Physical  Laboratory)  will  read  a  pajjer  on  "Pyrometer  Standard- 
isation." 

Mr.  R.  S.  Whipple  (Cambridge)  will  reiid  a  paper  on  ''  The 
Advantage  of  Burying  the  Cold  Junction  of  a  Thermo-couple  as  a 
means  of  Maintaining  it  at  a  Constant  Temperature." 

Mr.  Richard  P.  Brown  (Philadelphia)  will  read  a  papar  and  give 
a  demonstration  on  "The  Automatic  Control  Measurement  of  High 
Temperatures." 

Prof.  J.  0.  Arnold,  F.R.S.  (Sheffield)  will  speak  on  "  Pyromelry 
Applied  to  the  Hardening  of  High-Speed  Steel." 

Mr.  Cosmo  Johns  (Sheffield)  will  speak  on  "  Determining  the 
Temperature  of  Liquid  Metals  by  Means  of  Optical  Pyrometers." 

Dr.  W.  H.  Hatfield  (Sheffield)  will  read  a  paper  on  "  Pyrometry 
from  the  Standpoint  of  Ferrous  Metallurgy." 

Mr.  H.  Watkin  (Stoke-on-Trent)  will  read  a  paper  on  "  The 
Measurement  of  High  Temperature  by  Means  of  Pottery  Materials." 

Mr.  C.  R.  Darling  will  read  a  paper  on  "  Base-Metal  Thermo- 
Electric  Pyrometers." 

Dr.  J.  W.  Mellor,  Mr.  F.  Twyman,  and  Mr.  G.  E.  M.  Stone  will 
also  contribute  to  the  discussion. 

Instruments  will  be  exhibited  by  Mr.  Richard  P.  Brown,  the 
Cambridge  Scientific  Instrument  Co..  Messrs.  Hadfields,  Ltd.,  Mr. 
H.  L.  Heathcote,  Mr.  Robert  W.  Paul,  and  Messrs.  Siemens 
Bros.  &  Co.,  Ltd. 

Wages  of  Foremen  Engineers.— A  deputation  from  the 

London  Association  of  Foremen  Engineers  waited  upon  the 
Ministry  of  Miuiitions,  on  Tuesday,  to  call  attention  to  the  rate  of 
wages  paid  to  foremen  in  the  engineering  trades,  which  was 
stated  to  be  in  many  cases  lower  than  those  received  by  even 
unskilled  hands.  It  was  said  that  in  many  cases  they  had  the 
sympathy  of  their  employers,  but  such  employers  were  helpless 
without  the  sanction  of  the  Ministry.  The  deputation  was 
informed  that  although  any  increase  in  wages  in  a  controlled 
establishment  of  any  members  of  the  staff  must  be  approved,  it 
was  recognised  that  the  foremen  did  important  work.  The  merits 
of  different  cases  varied  largely,  but  the  Ministry  of  Munitions  was 
in  sympathy  with  those  foremen  who  did  special  work,  and  would 
not  raise  any  objection  in  such  cases  to  any  advance  of  salary 
which  might  be  agreed  upon  between  employer  and  employe.  In 
asking  for  such  approval,  the  nature  and  extent  of  the  extra  work 
should  be  clearly  stated.  If  the  foreman  could  not  agree  with  his 
employer  as  to  the  amount  of  increase,  he  could  apply  to  the 
Minister  of  Labour,  Industrial  Department,  and  an  arbitrator 
would  be  appointed. — Moniiinj  Foal. 

Appointments     Vacant.— The     Chief     Engineer,    AVar 

Department,  Salisbury,  is  advertising  in  our  pages  to-day  for  com- 
petent men,  who  are  required  immediately  to  fill  the  following 
positions  : — Electrician,  mains  engineer,  shift  engineer,  engine 
driver,  titter,  fitter  driver,  jointer,  wireman,  and  wireman's  mate. 
Electrical  fitter  (.iOs.),  for  Chester  Corporation  tramways  ;  oil  engine 
and  dynamo  attendants  (35s.  to  lOs.),  for  the  power  stations  in  the 
Northern  Command ;  Londonderry  Corporation  wants  a  charge 
engineer  for  its  generating  station.  See  our  advertisement  pages 
to-day. 

The  Ventilation  of  the  Tube  Railways.— In  an  interest- 
ing communication  to  the  Times,  General  Sir  Desmond  O'Callaghan 
refers  to  the  crowding  of  the  tube  railway  stations  by  aliens  during 
air  raids,  and  suggests  that  if  a  bomb  deranged  the  ventilating 
arrangements  these  people  might  be  suffocated.  There  is,  how- 
ever, little  danger  on  this  score  :  the  tubes  are  not  all  supplied 
with  power  from  the  same  source,  and  it  ^^■ouId  have  to  be  a  very 
lucky  shot  indeed  that  would  cut  off  the  supply  from  even  a 
portion  of  the  system  for  a  long  period.  Moreover,  there  is  an 
immense  volume  of  air  in  the  tunnels,  which  is  always  more  or 
less  in  movement,  and  the  stairways  are  open  to  the  atmosphere 
at  the  surface. 
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Inquiries. — Makers    of    "  Crosby "    clamiis    imd    wood 

separators  for  storage  battery  plates  are  asked  for. 

The  Australian  Strike. — Additional  restrictions  on  coal 

an<l  power  for  industrial  purposes  have  thrown  13,(100  more  hands 
out  of  work  in  Victoria.  Oil  engrines.  and  even  motor-car  enjfines, 
are  being  used  to  run  machinery. — Timi:<. 

London    Electrical    Contractors'    Dinner. — We  road  in 

the  EJrctririil  Conl rnrfur  that  the  London  Section  of  the  Electrical 
Contractors'  Association  will  hold  a  dinner  on  November  7th  at 
Tricity  House,  Oxford  Street.  A  paper  by  Mr.  A.  F.  Berry  on 
"  Electric  Cooking-  "  will  follow. 


OUR    PERSONAL    COLUMN. 

The  Kdittn-K  iiirite  eletifical  pnijineers,  ivhet/wr  connected  trif/t  the 
technical  or  the  co/ninerciul  side  of  the  pcofenaion  and'  indn.stn/^ 
ulxii  electric  traniwiii/  and  railivai/  ofiicials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movenwnts. 


Central  Station  Ofiicials. — Mr.  W.  II.  SHoitTEU,  superin- 
ti'ndent  in  the  ,s:ik's  dopartiiieiit  of  the  Marylelxine  electricity 
works,   has  olitained  a  couiiui.s.sion  in  the  R.F.C, 

Mr.  T.  RoLKs,  city  electrical  en):!ineer,  Bradford,  who  ba.s 
been  "  lent  "  to  the  Coal  Controller's  Department  for  tlie 
purpose  of  explaining  to  Yorkshire  local  authorities  the  Con- 
troller's scheme  of  coal  economy,  ha.s  now  got  to  work  on  bi.s 
new  ta.sk,  and  has  commenced  operations  on  his  own  city 
and  Leeds  and  Halifax. 

West  Bromwich  T.C.  has  increased  the  .salary  of  the  l)orough 
electrical  engineer,  Mr.  W.  A.  Jackson,  from  .£'400  to  £5W  a 
year. 

Canterbury  T.C.  has  increased  the  salary  of  the  electrical 
engineer.  Mr.  Bi.asuhkck,  from  .i'350  to  niM  per  annum. 

Mr.  M.  Bell  bati  been  appointed  superintendent  of  the 
generating  .station  at  the  West  Bromwich  Corporation  elec- 
tricity woi'ks  at  a  salai-y  of  ±'300  a  yeai'. 

The  Bath  Corporation  has  increa.sed  the  .salary  of  Mr.  A.  R. 
Shai'LKY,  the  deputy  city  electrical  engineer,  l)y  .f2d  pei- 
annum. 

Mr.  E.  P.  .iVusTix,  chief  assistant  engineer  at  the  Chester- 
field electricity  works,  has  been  appointed  chief  electrical 
engineer  at  the  Sbeepbridge  works.  He  has  held  the  position 
at  Che.sterfield  .since  1906,  and  the  Electricity  Conmiittee,  in 
accepting  his  i-esignation,  have  placed  on  record  their  appre- 
ciation of  his  energy  and  ability.  A  succes.sor  will  be  ap- 
I)ointed  at  £2.30  per  anum.        I 

The  Chester  Electricity  Committee  has  granted  leave  of 
absence  to  Mr.  Percy  Heard,  who  has  been  called  up.  It 
is  rcconnnended  that,  as  a  temporary  measure,  Mr.  (1.  E. 
SwiiT.  thi'  mains  suiKM-intendent,  perform  the  duties  of  sta- 
tion superintendent  at  i£7-5  per  annum,  in  addition  to  his 
exi.sting  salary  of  £'200. 

'  Marylebone  Electricity  Committee  reconunends  that  the 
.salary  of  Mr.  E.  .1.  .Jennings,  secretary  and  accountant  to  the 
electricity  department,  be  increased  from  £.500  to  .£.52.5  per 
annum,  and  afterwards  by  £2.5  per  annum  to  £(ifK1 ;  also  that 
the  salary  of  Mr.  C.  H.  Smyth,  mains  engineer,  now  £.500, 
be  advanced  on  exactly  the  sjime  .scale. 

Mr.  H.  S.  Eli.is,  electrical  engineer  tu  the  South  Shields 
Corporation,  has  lieen  invited  by  the  Controller  of  Coal  Mines 
to  act  as  an  honorary  representative  of  the  Coal  Control 
Department,  and  the  Corporation  has  given  leave  for  him  tn 
di'vote  part  of  his  time  to  the  work.  Tlie  district  in  which 
Mr.  Ellis  will  work  includes  the  counties  of  Northumberland 
and  l^urhani.  in  which  area  he  will  have  to  int<'rview  thi' 
Corporation  officials,  and  the  engineers  of  electricity,  gas,  and 
water  undertakinus  to  discuss  questions  of  coal  economies. 
The  installation  of  electric  or  gas  cooking  and  heating  appli- 
ances will  also  be  dealt  with,  with  the  object  of  saving  coal. 

General. — Mr.  T.  .A.  St.  .Tohnston  lias  just  resigned  bis 
pii.sition  as  a.s.sistant  electrical  engineer  at  the  .Associated 
E<|uiptnent  Co.'s  Works,  at  Walthanistow.  to  take  up  a  new 
appointment  as  works  superintendent  with  the  Micnnite  and 
Insulator  Co..  Ltd.,  whose  works  are  in  the  snme  district. 
He  was  presented  with  a  cigarette  ca.se  from  the  iMuplovi's 
in   the  electrical  department  on  )e;iving. 

Mr.  H.  N.  TIlCKi.EV,  managim,'  director  of  Messrs.  Newtons. 
Ltd..  electrical  engin<>ers,  of  Tauntfjn.  on  his  marriage  to 
Miss  Meade-King,  of  Walford.  has  been  presented  l.v  the 
employes  with  a  silver  kettle  with  sni-it  lanvn  and  stand. 
a  silver  cigarette  box.  and  an  illuminated  album. 

Tlie  niarnage  lias  taken  plae<-  of  Mr.  (\.  Hki.-kki.ev  R<a,i  i  . 
H.Sc.  A  M.I.E.E..  and  Miss  \  i,,|el  MeKcnzii-  S<-olt.  of  lied 
foul  I'ark.   W 

Mr.  NoH.MvN  RooKHS,  formerU  with  the  R.T.II.  Co  .  Rugb>  . 
has  relinqu'shed  bis  sppointment  in  the  Tndustrinl  .\rts  De~ 
n-irtment  of  the  Cincinnati  Public  Schools  in  order  to  prepare 
for  active  service  with  the  United  States  Officers'  Reserve. 

Roll  of  Honour.— Captain  R.  S.  Roonrv.  R.E..  who  has 
died  of  wounds,  was  nn  electrical  engineer  with  the  Briti.eh 
Electric  Plant  Co.,  Ltd.,  Alloa. 


Private  H.  West,  Durham  Ii.L,  who  has  died  from  wounds 
received  in  action,  was  employed  at  the  Bradford  Corpora- 
tion  electricity  works. 

(iunnor  J.  Harrison,  Australian  F.A.,  who  is  in  a  Loudon 
hospital  woimdcd,  was  formerly  eraployed^in  the  Leeds  Cor- 
poration  electricity  department. 

Sergeant  F.  C.  Luscombe,  Seaforth  Highlanders,  who  has 
died  from  the  effects  of  gas  |x>isoning,  was,  prior  to  the  war 
an  electrician  with  Rolls-Royce,  Ltd. 

Lieutenant  Eric  Sleight,  who  has  been  wounded,  and 
has  had  his  foot  amputated,  enlisted  whilst  manager  of  the 
tramways  at  Carli.sle. 

Lance-Corporal  A.  Brown,  R.E.,  aged  2;i  who  has  been 
awarded  the  Military  Medal,  was  employed  as  an  electrician 
with  Messrs.  Dick,  Kerr  &  Co.,  at  Preston.  He  gained  the 
distinction  for  laying  a  calile  across  "  No  Man's  I^and  "  on 
the  day  the  infantry  went  over,   and   under  heavy  fire.     ' 

Bombardier  W.  D.  Thomi'son,  We.st  Lancashire  Field 
Artillery,  who  has  been  awarded  the  Military  Medal,  was 
employed  by  Blackpool,  Lythani  and  St.  .\nncs  Tramway  Co. 

Lance-Coi'poral  H.  Parker,  South  Lanca.shire  Regiment, 
who  has  been  killed  in  action,  aged  22,  was  employed  at  the 
B.I.  &  Helsby  Cable  Works. 

Plight  Sub-Lieutenant  J.  D.  Grant,  R.N.,  drowned  at  .sea 
as  the  result  of  a  seaplane  accident,  was  in  the  service  of 
the  CJeneral  Electric  Co.,  Ltd.,   at  Manchester. 

Captain  R.  H.  Uhthokf,  R.E.,  who  was  mentioned  in  this 
column  last  week,  was  the  head  of  the  engineering  depart- 
ment at  one  of  the  works  of  Messrs.  Pilkington  Bros.,  Ltd.. 
not  their  chief  electrical  engineer.  Mr.  P.  M.  Plogg  is  the 
company's  chief  electrical  engineer. 

Lieutenant  A.  J.  Adamson,  R.G.A.,  who  has  been  killed  in 
action,  was  a  clerk  with  the  Oxford  Electric  Light  Co.,  Ltd. 

Temporary  laeutenant  F.  H.  Webb,  R.F.A.,  who  has  been 
awarded  the  Military  Cross  for  conspicuous  gallantry  and 
devotion  to  duty,  is  a  son  of  Mr.  S.  H.  Webb,  president  of 
the  National  Federated  Electrical  Association,  with  whom  he 
was  associated  in  his  business  at  Leicester  up  to  his  joining 
the  Army  in  the  early  days  of  the  war. 

Obituary. — Mr.  B.  G.  Arkwright. — Tlie  death  is  announced, 
at  the  age  of  55,  of  Mr.  Bernard  G.  .Arkwright,  a  director  of 
Sir  W.  G.  Armstrong,-  Whitworth  &  Co.,  Ltd.,  who  was  also 
manager  of  the  company's  engine  works. 

Will. — The  late  Mr.  F.  A.  PIopkinson,  chairman  of  Messrf 
J.  Hopkinson  &  Co.,  Ltd.,  Pluddersfield,  left  .£.5fi,101  gross. 


NEW    COMPANIES     REGISTERED. 


Corona     Lainpworks    (Irelaqd),     Ltd.     (4,498). — Private 

cnnip:iny.  Rfgistcr.'d  in  Dublir,  Oclober  3rd.  Capital,  fli.nilO  in  £1  shares. 
Mnnufacluri'rs  of  and  drakrs  in  all  kinds  of  cluctrii-  bulbs,  l.iinp  fitlinfis,  &c. 
A^Jrcumcnt  witil  the  C'oron.i  l-.nnpworiss,  Ltd.  'riu-  subscrib.Ms  (each  with 
onr  share)  are: — W.  Hcpvvorth-Collins.  10.  Asrhani  Stnt-t,  Ki-ntish  Town, 
London,  N.W.:  C.  Shields,  93.  Fouldi-n  Road,  Stoke  Newin^lon,  London,  N.. 
cashier.  The  first  direetors  are  ; — (ieo.  N.  Oj*ilvie,  W.  H''p\\(irlh-Co!Iins.  and 
C.  Shields.  Solieilor  :  Chas.  M.  Worslev,  2,  Walbrook,  London.  Secretary  ; 
C.   Shields. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Harold  Wood  Electrical  &  Hn^ineerin;;  Supplies  Co.,  Ltd. 

•-Menior.in.luni  of  .s.ilisl.ii  I  icn  in  full  •hi  Auj;ust  :IK|.  11U7.  ..I  il.benlur.s 
d.il.d    October     17tli,    IIUS,    securing    ftiOO,    h.is    been     filed. 

Rural  Electricity  Supply  Co.,  Ltd.— Particulars  of  41,700 

debentures  created  August  10th,  1017,  filed  pursu.int  to  Sei'tion  93  (3)  of  the 
Companies  (Consolidation)  Act,  1908.  the  whole  amount  being  now  issued 
Property  charged  :  Tin-  company's  undertaking  and  property,  present  and 
future,  including    uncalled   capital.      No   trustees. 

Suffolk     Electricity     Supply     Co..     Ltd.— Particulars     of 

£'2,000  ilebenlurcs  created  .\ugiist  '22nd,  1017,  libil  pursu.int  to  Section  93  (31 
of  the  Companies  (Consolidation)  Act,  1908.  the  wboh-  amount  being  now 
issued.  Property  charged  :  The  company's  undertaking  and  pioperly,  pre- 
sent and  future,  including  uncalled  capital.  The^  above  debentures  are  i;^ 
addition  to  the  previous  issue  not  exceeding  h.alf  the  .unouni  of  the  paid-up 
capital   bv  consent    of   the    holders  of  the    previous  issue. 


CITY  NOTES. 


Tlie  re[)ort  for  tin   lliiiontli   perioil  slates 

Marconi  'Wiri.'       Iliat    for   llie    third    successive    season    fbe 

less  TcleKiaph      cnnipanv    has    had    to    conlentl    with    the 

Co.  of  .ibnornial    conditions  .  rcaied    by   the    war. 

Canada,  Ltd.      and,    despite    the    ditiicultieh   imposed    b' 

various    restrictions,   an   increased   volume 

of  Transatlantic  traffic  was   handled  between    the  company's 

Glace    Bay    station    and   Great    Britain,    as  was    anticipated. 

This  improved   volume  is  since  being  well  maintained.     The 

valiu"  of  the  company's  organisation,  both  to  shipowners  and 

to  tne  Naval  authorities,  has  again  been  demonstrated.     The 

school  of  instruction  conducted  by  the  company  has  been  a 
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factor  in  nmtrilnitiiif;  to  iiiaint;nu  the  (.•oiiipany's  stall  in 
iviijai'inj;  ciiHMators  a.-i.siniu'd  fur  duty  in  all  parts  of  tlio  glohc, 
Si'hcHils  in  alliliation  with  tho  company  are  also  conilucteil  on 
the  J'ai-itic  Coast  at  Vancoiiv<'r  and  X'ictoria,  B.C.  The  out- 
put of  the  company's  plaut  in  Montreal  was  somewhat  less 
than  during  the  previous  year,  due  to  the  fact  that  a  smaller 
number  of  installations  was  required  for  Naval  purixjses. 
.-Vdvantaye  was  taken  of  this  c)pportiinity  to  develop  an  im- 
proved type  of  ship  apparatus,  eomhiuinj;  the  best  practice  in 
design  with  reliability  <if  operation  in  unskilled  hands.  Com- 
pact and  self-contaiiiod,  the  new  cabinet  set,  either  of  medium 
or  large  size,  can  be  installed  on  shipboard  in  short  order, 
thus  meeting  the  frequent  demand  under  present  condition.*; 
for  emergent  installations.  This  new  design  has  received 
favourable  commeut  both  in  Naval  i'nd  mercantile  quarters, 
and  its  success  has  been  followed  up  by  the  development  of  a 
smaller  set  on  similar  lines,  which  should  open  up  a  large 
field  for  service  on  cargo  and  smaller  ves.sels,  where  the  cost 
of  wireless  e(|uiliment  hitherto  has  been  regarded  as  proliil)i- 
tive.  The  company  has  sulisequently  been  awarded  further 
important  orders  for  tlie  purchase  of  a  considerable  ninubcr 
of  wireless  .sets  of  various  types.  As  a  further  step  in  the 
company's  policy  for  increasing  the  facilities  of  its  service  to 
shipowners,  a  divisional  office  for  the  Maritime  Provinces  has 
been  establi.shed  at  Halifax,  thus  completing  the  plan  of 
maintaining  stores  and  oflices  at  tlie  important  divisional 
lioints  of  Vancouver,  Toronto.  Montreal.  JIalifax.  and  St. 
•bihn's.  Newfoundland.  The  nund)er  of  wireless  Udegraph 
stations  operated  by  the  company  on  shipboard  has  shown 
an  increase  dming  the  year,  notwithstanding  the  fact  that 
>everal  installations  had  been  lost  or  transferred  to  other 
routes.  The  .same  difficult  conditions  had  prevailed  with  re- 
gard to  message  traffic  to  and  from  ships,  due  not  only  to 
gi'ueral  disliK-ation  of  sailing  schedules,  but  also  to  strict  cen- 
sorship and  other  limitations  imposed  on  commercial  mes- 
sages, nor  can  any  improvement  in  these  adverse  conditions 
be  looked  for  during  the  period  of  the  war.  The  director.s 
have  not  yet  been  able  to  obtain  from  the  Government  a  basis 
of  settlement  in  respect  of  remmieration  for  the  u.se  of  cer- 
tain coast  .stations  taken  over  by  the  Naval  Department  .since 
the  commencement  of  the  w.ir.  or  compensation  for  other 
services  rendered  to  tlu''  .\(hniraltv  and  elsewhere. — Financier. 


Escher,  Wyss  &  Co. — The  report  of  Escher,  Wyss  &  Co., 

of  Zurich,  which  deals  with  the  year  ended  March  31st,  1917, 
states  that  the  production  in  most  departments  was  again 
approximately  on  the  level  of  an  ordinary  j^eace  year.  The 
great  difficuhieS  exj^erienced  in  obtaining  raw  and  other 
materials,  the  forwarding  of  goods,  and  in  connection  with 
the  enhanced  cost  of  living  for  the  workmen,  con.siderably  in- 
creased as  compared  with  the  previous  year.  It  was  neces- 
sary to  pay  unprecedentedly  high  prices  for  some  materials, 
and  frequently  to  pay  before  delivery.  The  arrival  of  orders 
continued  very  satisfactory,  esiJecially  the  exten.sive  contracts 
for  hydi'aulic  turbines,  whilst  a  very  favourable  turnover  was 
also  obtained  in  steam  turbines.  Special  apparatus  was  made 
for  the  native  chemical  industry,  and  large  orders  have  re- 
cently been  received  for  compressors.  After  allocating  f41,0<¥l 
to  depreciation,  as  against  .£'3'2.000  in  1915-lG.  the  accounts 
exhibit  net  profits  of  £-20.(m,  as  compared  with  dglT.OOO,  arid 
the  dividend  is  o  jier  cent.,  as  contrast-ed  with  4  per  cent,  in 
the  preceding  year. 

Companies  to  be  Struck  Off  the  Register. — The  follow- 
ing companies  will  be  struck  olV  the  register  unless  cause  is 
-hown  to  the  contrary  within  three  months  :— 

.\cton   Battery  Co..  Ltd. 

Klectrica!  Sales  Promotion,  Ltd. 

London    Battery   &   Manufacturing  Co.,  Ltd. 

Mi.s'    Eleclric.-il    S:    Cheinical    Culture,   Ltd. 

Photo-Telegraph    &    Cable  Co.,   Ltd. 

Scandinavian   Water   Power  &    Paper  Mills,    Ltd. 

Trade    Journals,    Ltd. 

L'niteU    Cablegram    Co.  of   France,   Ltd. 

L'nited    Kingdom   Manufacturers'    Representative  Association,   Ltd. 

Shanghai  Electric  Construction  Co.,  Ltd. — Interim  divi- 
flenil  at  the  rate  of  5  per  cent,  actual  (10s.  i>er  share),  less  tax. 

Rio  de  Janeiro    Tramway.    Light    &    Power   Co.,    Ltd. — 

Dividend,  li  per  cent,  on  the  capital  stock. 

Sao  Paulo  Tramway,  Light  &  Power  Co.,  Hd. — Divi- 
dend, '2i  per  cent,  on  the  common  stock. 

Cuba  Submarine  Telegraph  Co.,  Ltd. — lnt<riiii  tjivideiid 
'j  per  cent.  |ier  annum,  free  of  tax.  on  ordinary  shares. 

Oriental  Telephone  &  Electric  Co.,  Ltd. — Interim  divi- 
dends i>f  3  iier  cent,  on  the  6  l>er  cent,  cumulative  prefer- 
ence shares  for  the  current  year,  less  income-tax,  and  4  per 
cent,  on   the  ordinary  .shares,  free  of  income-tax. 

Indo=European  Telegraph  Co.,  Ltd. — Interim  dividend  for 
the  half-year  ended  .Tune  3(lth  last  al  the  rate  of  ■">  per  cent, 
per  annum,  free  of  tax. 

Direct  United  States  Cable  Co..  Ltd. — Intenni  dividend 
of  23.  i>er  share,  less  income-tax  at  os.  in  the  £.  making  with 
the  interim  dividend  already  paid  a  total  distribution  of  4 
per  cent,  for  the  half-year  ended  September  30th. 

Royce,  Ltd. — Dividend,  o  i)er  cent;  jEq.OOO  is  written  off 
goodwill,  and  f22a  is  carried  forward. 


(ilenboig  Union  I  ireclay  Co.,  Ltd. —  The  directors  have 
placeil  .i'l'J,(KK»  to  reserve,  ami  out  of  surplus  of  £&2,iW  they 
recommend  an  ordinary  tlividend  of  35  jM'r  cent.,  less  tax, 
and   carry  forward   ,i;2'2,57'J. 

Calcutta  Tramways  Co.,  Ltd.— Interim  dividend  on  the 
ordinary  shares  at  the  rate  of  "ij  pev  cent.,  tree  of  tax. 


STOCKS  AND    SHARES. 


TUKSDAV    EVE.NING. 

Till-:  outstanding  feature  in  the  markets  at  the  pre.sent  time 
IS  the  strength  of  all  the  gilt-edged  stocks.  The  rise  in  the 
pric<'s  of  the  .5  per  cent.  War  Loan  and  Con.sols  has  stimu- 
laknl  sub.scri[)tions  to  the  new  War  Honds,  applications  for 
whicli  are  now  tk>wing  in  freely.  There  is  no  lack  of  money 
available  for  investment.  The  line  news  from  the  Western 
I'Vonl  plays  a  prominent  paat  in  heliiing  prices;  and  there  are 
Je\\  markets  in  the  Stock  Exchange  which  have  not  ifspouded 
to  the  latest  advanc<'  in  Flanders. 

To  give  .some  idea  of  the  .scarcity  of  good  investments 
which  prevails,  wc  may  observe  that  it  lay  within  our  pro- 
vince the  other  day  to  make  .some  inquiries  for  what  shares 
\MTe  on  olb'r  in  the  li.st  of  home  tdectrit-ity  companies.  The, 
principal  dealers  in  the  market  ran  through  the  whole  cata- 
k)gue  of  shares,  ami  out  of  the  list  of  the  best  concerns  there 
were  scarcely  a  cou|iIe  of  hundred  shares  on  offei-  altogether. 
This  is  as  good  an  illu.stration  as  can  be  cited  of  the  difficulty 
which  meets  the  intending  investor  in  such  companies.  Of 
course",  if  he  likes  to  bid  fancy  price.s — that  is  to  say,  prices 
well  above  the  market  figures — he  might  possibly  be  able  to 
lay  in  a  few  hundred  pounds'  worth  of  stock.  But  unless  he 
i.s  prepared  to  do  this,  his  choice  is  limited  in  the  extreme. 
Thi"  only  change  on  the  week  is  a  ri,se  of  k  in  Westminster 
ordinary,  which  has  advanced  the  price  to  6J,  so  that  the 
yielil  at  the  present  time  is  barely  oi  per  cent,  on  the  money. 
The  Home  Railway  market  is  better,  reflecting  the  strength 
of  Consols;  and  the  improvement  has  been  shared  by  the 
Undergrounds,  as  well  as  by  the  stocks  in  the  heavier  Ust. 
The  rise  in  Undergrounds  has  naturally  been  the  subject  of 
quiet  jesting,  although  it  follows  events  which  were  very  far 
from  humorous.  Underground  Electric  incomes  gained  a 
point  to  83i,  and  the  ordinary  shares  at  IJ  are  g  higher.  The 
shares  just  lately  have  received  some  attention  from  the 
sjx^culative  investor  in  the  country,  and  the  shilling  shares 
at  (is.  3d.  are  a  few  pence  better  on  the  week.  Metropolitans 
regained  the  J  which  they  lost  the  other  day,  and  the  various 
Central  Dondon  stocks  maintain  the  ri.ses  which  they  re- 
cently put  on. 

Mexican  affairs  are  still  rather  hopeless,  but  the  latest 
news  is  to  the  effect  that  there  is  a  chance  of  a  change  in  the 
Mexican  Ministry,  which,  if  it  came  about,  would  make  the 
attitude  of  Mexico  much  more  definite  towards  Germany, 
bringing  her  con.spicuously  into  line  with  the  .\llies.  The 
dramatic  rise  in  the  price  of  silver,  the  metal,  has  been  fol- 
lowed by  a  .sharp  fall.  But  silver,  in  spite  of  the  reaction, 
.still  commands  a  big  price ;  and,  of  course,  the  value  of  the 
white  metal  makes  a  considerable  difference  to  Mexican 
issues  of  all  kinds.  Mexican  Tjight  and  Power  preferred  has 
risen  to  3.5.  a  jump  of  3j  ixjints,  and  Mexico  Tramways  Firsts 
are  2  up  at  46j.  i 

No  improvement  has  occurred  in  the  British  Columbia 
group,  and  Brazilian  Ti'actions  continue  weak  at  46.  The 
,\nglo-.'\rgentine  Tramways  market  is  very  steady,  there  being 
noticeable  inquiry  for  the  first  preference  shares.  I^abour 
troubles  are  .still  agitating  the  Argentine  Republic ;  and  it  is 
only  within  the  past  few  days  that  a  partial  resumption  of 
railway  traffic,  under  the  protection  of  the  military,  has  got 
under  way. 

The  telegraph  hst  is  quiet,  with  small  improvements  in 
.\nglo-.'\merican  Telegraph  deferred  stock  and  in  West  India 
and  Panama  shares,  the  latter  i-ecovering  the  slight  decline 
which  occurred  last  week.  Great  Northerns  are  £1  up  at  31. 
Iiut  Indo-Europeans  at  53J  show  a  fall  of  the  same  amount. 
There  is  a  good  deal  of  activity  in  American  Marconi  shares, 
and  the  price  has  risen  to  '2'2s.,  though  the  parents  keep  about 
3i!,  and  Canadians  seem  unable  to  get  away  from  the  price 
oi'  10s.  6d.,  at  which  they  have  stuck  for  some  weeks. 

In  the  manufacturing  group.  British  Insulated  have  ilropi^ed 
back  to  14.  but  Telegraph  Con.structions  have  reached  the 
level  40.  Small  falls  have  occurred  in  Briti.sh  Westinghouse 
preference  and  in  Babcock  &  Wilcox  shares.  The  recent 
animation  in  Edi.snn  Swan  has  civen  place  to  quietude;  and 
although  the  price  of  the  shares  keeps  steady  about  a  guinea, 
speculation  has  died  out  for  the  time  being.  The  fully-paid 
remain  at  3.5s.     Henleys  have  risen  to  15^. 

Business  is  good  amongst  rubber  shares,  where  prices  are 
w.-U  held,  and  the  reaction  in  the  price  of  rubber  to  2s.  8d 
liMil  little  effect.  Movements,  however,  are  narrow,  and  of 
little  consequence  from  day  to  day.  Base-metal  shares  are 
'•enerally  better,  a  good  dividend  from  the  Rio  Tinto  Copper 
Co.  putting  up  the  prices  in  their  market,  while  the  conclu- 
sion of  the  strike  on  the  Broken  Hill  field  has  brought  about 
improvement  in  the  Barrier  .shares.  There  is  not  much  doing 
amongst  armaments,  though  several  of  the  explosives  are 
again  mounting. 
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Good  wishos  have  poured  in  upon  Mr.  li.  B.  Benwick,  the 
managing  director  of  the.  County  of  London  Electric  Supply 
Co.,  upon  his  recent  appointment  in  the.  Ministry  of  Food. 
Considering  the  wide  exiwrionce  which  Mr.  Renwick  has  had 
in  the  way  of  organisation  in  business  matters,  the  appoiut- 
■mont  should  prove  a  valuable  one  to  the  country,  and  every- 
one will  wish  him  success  in  his  new  ofiioe. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
BoKi  ELXOTRiam  Oohpaniss, 

DiTidend  Price 

, " .  Oct.  9,     Rise  or  fall 

1916.  1916,  1917.        this  week. 

Brompton  Ordinary        ....      10          9  6J  — 

Charing  Cross  Ordinary          ..66  8]  — 

do,       do,         do,     4iPret,.       H       4}  8^  — 

Chelsea       i         8  33  — 

City  of  London 8         8  laj  — 

do,       do.   6  per  cent.  Pre(.       6         6  lOi  — 

County  of  London          . .        . .       7         7  llj  — 

do.         6  per  cent.  Pref,        8         6  10  — 

Kensington  Ordinary     ....        7         6  SJ  — 

London  Electric B         8  1  — 

do.         do.  6  per  cent.  Pref,       6         4  8}  — 

Metropolitan        8         H  Si  — 

do,            4i  per  cent.  Pref.       H       H  B}  — 

Bt,  James'  and  Pall  Mall         . .       8         B  7  — 

Bonth  London       6         6  UJ  — 

Bonth  Metropolitan  Pref.         . .        7         7  Ql/6  — 

Westminster  Ordinary  ....       7         7  6J  +  i 

TbLXOBAPHS  and  TBLflPHONBa. 

Anglo-Am.  Tel.  Pref 6         6  99  — 

do,            Det 8S/6      IJ  a.sji  -i-  | 

Chile  Telephone 8         8  lA.  — 

CubaSub,  Ord 6         6  8|  — 

Eastern  Extension         ....       8         8  I4|  — 

Eastern  Tel,  Ord.            ..        ..        8         8  14Sj  — 

Globe  Tel,  and  T.  Ord 7         7  18  — 

do.               Pref.            ..6         6  lOg  — 

Breat  Northern  Tel,       ....      33     '  34  89  +1 

Indo-European IS  IS  53i^  -  1 

Marconi       in  16  3g  — 

Oriental  Telephone  Ord,         . .      10  10  83  -H  A 

United  R.  Plate  Tel 8         8  65  — 

West  India  and  Pan 6d.  6d.  lA  -^  J 

Western  Telegraph        ....       8         8  14|  — 

HoMB  Rails 

Central  London,  Ord.  Assented        4         4  60i  — 

Metropolitan         1          1  33|  -I-  } 

do.         District       ..         ..      Nil  Nil  161  — 

Underground  Eleotrio  Ordinary     Nil  Nil  l2  +  i 

do.              do,     "A"     ..     Nil  Nil  6/8  -fSd. 

do.              do.     Income         6         4  83^  -i-1 

FoBEiON  TbamS)  Ac, 
Dividend 

1916,  1916. 

Adelaide  Sup.  6  per  cent.  Pref,        6         6  42  — 

Anglo-Arg,  Trams,  First  Pref,          6)       6i  8 

do,                and  Pref,  ..        61  —  2i 

do,               6  Deb,      ..6         6  67i 

Brazil  Tractions 4         4  46 

Bombay  Electric  Pref 6         6  9|  — 

British  Columbia  Elec.  Rly.  Ptce.    6         6  40|  — 

do.            do.           Preferred  Nil  Nil  30  — 

do.            do.           Deferred  Nil  Nil  27)  — 

do,              do.           Deb.           4J        4J  60  — 

Mexico  Trams  6  per  cent.  Bonds     Nil  Nil  46^  +2 

do.            6  per  cent.  Bonds     Nil  Nil  40  — 

Mexican  Light  Common         . .        Nil  Nil  !2i  — 

do,            Pref Nil  Nil  86  +U 

do.            Ist  Bonds       ..       Nil  Nil  46)  —1* 

MAMUFACTTTBlNa  OOMPANIBB 

Baboook  4  Wilcox         ..        ..       16  16  3^',,  —J 

British  Aluminium  Ord.          ..         7  10  Ig  — 

British  Insulated  Ord 17*  20  14  —  J 

British  Westingbouse  Pref.    ..        7*       7J  3,%  —A 

Callenders 20  30  US  — 

do.       6  Pref 6         6  4^  — 

Castner-Kellner  ....        . .       33  33  8,^  — 

Edison  Swan,  folly  paid         . ,       —  —  I^  — 

do,       do.  4  per  cent.  Deb.        4         4  72^  — 

Electric  Construction  . .        . .       7i  7^  1  — 

Gen.  Elec,  Pref 6         6  101  — 

do.        Ord 10  10  nl  — 

Henley 36  36  ls|  +  i 

do,      4i  Pref 4*  4i  4  — 

India-Rnbber       ID  10  13^  — 

Telegraph  Con 30  30  40  .fl 

•  Dividend:^  paid  free  of  income-tax. 


Yield 
p,o, 
£S  18 


6  18 
6  9 
6    4 

5  18 

6  6 
fi  0 
6  II 

Nil 

6  6- 
4  12 

7  4 
6  14 

6 


6  10 
6    8 


6    1 

6    9 

6  11 

6  14 

♦6    8 

•B    7 

♦5    7 

6  15 

6    8 


6  1 
4  9 
a  19 
■B  16 
3  4 
6  10 


6  12    8 

4    4    3 

Nil 

Nil 

Nil 

4  15  10 


6    8 

1 

8  14 

0 

7    8 

8 

6    4 

a 

12    « 

10 

Nl 

Ni; 

H  10 

0 

Ni 

Ni 

Ni: 

Nil 

4  14 

4 

6    3 

1 

7    2 

10 

4  18 

n 

6  18 

0 

6    1 

fl 

6    8 

0 

Nil 

6  10 

4 

7  10 

0 

5  16 

8 

6  14 

R 

7  H 

8 

5  12 

« 

•7    B 

fi 

•6    0 

6 

ELECTRIC     TRAMWAY     AND     RAILWAY 
TRAFFIC     RETURNS. 


Month      Receipts  for 

o;° 

Route 

Locality, 

ended               the 

Q    * 

Total  to  date. 

miles 

(4  wka.)         montb. 

!5» 

open. 

£ 

1 
* 

£ 

M 

,s 

Bristol  (Tnuna)     . . 

Sept.  38  1  34.804 

4-8,446 

89 

193,936 

4.16,962 

BO'B 

Cork 

,.    37  1    a,li62 

4.     147 

89 

31,863 

+  1.877 

Il'a9 

Dublin 

.,    38  1  36,0  8 

■f  2,575 

39 

afin.HI  ( 

f35,r,29 

54'35 

,, 

Bastings 

„    80       6,085 

-f  1,0.58 

89 

49,703 

1-   7.887 

Ifl'fl 

Lancashire  United 

„    36     ll.OSM 

4-3,746 

41 

80,910 

■f  30,075 

43 

Liandodno-Col.  Bay 

„    31       2,183 

-    167 

42* 

15,168 

—      911 

6'6 

Anglo-Argentine   .. 

..    80   318,093 

-f8,048  1 

.19 

3,flC2,<l«0 

»3«,P37 

Auckland     .. 

..     31      32,154 

4-1,270  I 

13 

64,876 

4-  2,018 

afi'69 

■5i 

Calcutta 

Aag.  39      19,114 

4.    304 

+  1,491 

Kalgoorlie,  W.A.  .. 

June    1    3,648 

36 

16,441 

20,5 

Madras 

Sept.  80  1    4,696 

4-    373 

89 

41.639 

+  8,691 

Honterldeo 

Sept.       39,436 

+  3.716  1 

48 

&9,679 

+  10,636 

•• 

MARKET    QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  acoording  to  quantities  and  other  circumstances. 


Wednesday,  October  10th. 


CHEMICALS.  Ac. 

Latest 
Price. 

Fortnight'g 
Ino,  or  Deo, 

a  Acid,  Oxalio 

per  lb. 

1/6 

a  Ammoniao  Sal        

per  ton 

£75 

a  Ammonia,  Muriate  (large  oryetal) 

,, 

£64 

a  Bisulphide  of  Carbon 

,, 

£33 

a  Borax 

£88 

a  Copper  Sulphate 

£61 

a  Potash,  Chlorate 

per  lb. 

3/6 

a        1.        Perchlorate 

„ 

3/- 

a  Shellao           

per  owt. 

£13  10 

a  Sulphate  of  Magnesia 

per  ton 

£16 

a  Sulphur,  Sublimed  Flowers 

,, 

£35 

a        ,,          Lump       

,, 

C3<> 

a  Soda,  Chlorate        

per  lb. 

lOJd. 

a      ),      Crystals         

per  ton 

12U/- 

a  Sodium  Bichromate,  casks 

per  lb. 

•• 

METALS,   &c. 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

,, 

c      „      Tubes  (solid  drawn) 

,, 

., 

c      M      Wire,  basis 

c  Copper  Tubes  (solid  drawn) 

ij 

l,6.i  to  1/7 

Sd.  doc. 

g      „        Bars  (best  selected) 

per  ton 

£151 

£4  doc. 

g      H        Sheet. 

,, 

£151 

£4  dec. 

g      „       Rod  

„ 

£161 

£4  dec. 

d      „       (Electrolytic)  Bars 

,, 

£125 

£6  dec. 

d      It                 „              Sheets      .. 

„ 

£152 

£5  dec. 

d      „                 „              Wire  Rods 

,, 

£183 

£5  dec. 

d      „                 „              H.C.  Wire 

per  lb. 

l/8i 

/ftd.  dec. 

f  Ebonite  Rod 

„ 

8/- 

f        „        Sheet          

,1 

2/6 

n  German  Silver  Wire 

2/3 

h  Gutta-percha,  fine 

,, 

6/10 

h  India-rubber,  Para  fine   . . 

,, 

3/5 

2id. inc. 

(  Iron  Pig  (Cleveland  warrants)    . . 

per  ton 

Nora. 

/     „     Wire,  galv.  No.  8,  P.O.  qual. 

,, 

£42 

g  Lead,  English  Pig 

^ 

g  Mercury                    

per  bot. 

Nom. 

e  Mica  (in  original  oases)  small 

per  lb. 

6d.  to  Bl- 

e     1,                „            ,,      medium 

■11 

ue  to  6/- 

e      „                 „             „      large  . . 

,, 

7/6  to  141-  &  up. 

d  Silioium  Bronze  Wire 

per  lb. 

1/8.J 

id,  dec. 

r  Steel,  Magnet,  in  bars 

per  ton 

g  Tin,  Block  (English) 

n    „      Wire,  Nos.  1  to  16    . . 

per  lb. 

8/6 

•• 

Quotations  supplied  by — 


a  G.  Boor  &  Co, 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co, 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Shakespeare. 

h  Edward  Till  4  Co. 

i  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd, 

n  P.  Orraiston  &  Sons, 

r  W.  P.  Dennis  &  Co. 


Science    and    Industry    in    Soutli    Africa. — In    liis 

])residential  address  to  the  .S.A.  Association  fur  the  Advancement  of 
Science,  reported  in  .Vnfiire,  Prof.  John  Orr  .stated  that  the 
Government  had  not  always  fully  realised  in  the  past  the  powerful 
aid  of  science  an^  scientific  research  in  general  and  industrial 
development,  and  had  paid  totally  inadequate  salaries  to  the 
personnel  of  its  scientific  ilepartments.  But  all  this  was  going  to  lie 
changed  ;  science  had  gained  immensely  in  prestige  since  the  war 
began,  and  perhaps  the  greatest  lesson  of  the  war  had  been  the 
realisation  of  the  necessity  for  more  scientific  methods  in  relation  to 
industry.  They  must  realise  that  the  whole  fabric  of  industry  was 
based  on  science,  and  Governments  were  now  recognising  it  as  their 
duty  to  promote  scientific  research  on  a  national  scale. 

The  laud  abounded  with  examples  of  neglected  opportunities. 
The  absence  of  a  "  primary  "  iron  and  steel  industry  in  South  Africa 
was  most  keenly  felt  :  they  hail  the  raw  materials  in  coal  and  ore. 
A  successful  experimental  plant,  constituting  the  first  electric 
furnace  in  South  Africa,  was  erected  by  the  Chamber  of  Mines 
during  tlie  past  year  fAr  making  steel  castings  (shoes  and  dies) 
from  scrap  metal,  and  the  manufacture  of  bar  iron,  ttc,  from  scrap 
metal  ha*l  been  carrie<l  on  for  some  years  in  the  Transvaal.  .Such 
industries  had  boon  referred  to  lus  "  bastard  "  industries;  iiriinary 
industries  utilising  the  raw  materials  were  essential.  \  start  was 
made  in  .Tune  in  electrochemical  indu.stries,  when  a  factory  for  the 
manufacture  of  carbide  was  inaugurated  on  the  Rand  ;  but  electro- 
chemical industries  in  other  parts  of  the  world  relied  mainly  upon 
cheap  electricity  derived  from  water-power,  and  it  was  of  the 
utmost/mportance  in  the  inilustrial  development  of  the  country 
that  the  (iovernment  should  spare  no  exiiense  in  having  the  water- 
power  resources  of  South  .\frica  immediately  investigated. 

Portable  Electric  Ligiitinj;  Plants.— li  is  statud  that  in 

both  the  French  and  Italian  armies  pc>rtabh>  electric  lighting 
plants  .are  being  largely  made  use  of  for  the-,  illumination  of  officers' 
quarters.  The  sets  consist  of  a  water-cooled  petrol  engine,  dirri'.t- 
coupled  to  a  generator,  both  being  mounted  on  a  w-ooden  platform 
capable  of  being  carried  by  a  couple  of  soldiers.  Wiring  and  lamp 
sockets  are  packed  separately,  and  are  in  charge  of  an  electrician. 
The  entire  outfit  is  brought  up  on  a  motor  wagon,  and,  with  the 
aid  of  three  or  four  men,  staff  quarters  can  be  fitted  up  with  an 
electric  lighting  installation  in  alxiut  an  hour's  time. 
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UNION     OF     SOUTH     AFRICA     MUNICIPAL 
ELECTRICAL     UNDERTAKINGS. 


By  E.  rOOr.E,  .4.M.I.E.E.,  Assistant  Borough  Electrical 
Engineer,   Durban. 


(Ahutract  of  paper  rrail  before  the  Unginceting  Section  of  the 

Natai.  Society  i'oh  thu  .\i)va.ncument  oi'  Soibn'ce  and  Art, 

at  Durban,  on  August  28f/i,  1917.) 

(Concluded   from   page  :i2].) 

frannrays. — I'livaUt  cuiupanies  wore  lirHt  in  the  ticid  in 
lUMily  all  the  towns  in  South  .^liiai  with  both  horse  and 
electric  tramwiiys,  antl  i-veii  tu-day  th(;  I'lcctiic  tramways  at 
Cajie  Town,  Cani[is  Bay,  Port  Elizabeth,  and  Kiiiiberley  are 
in  the  hands  of  snth.  Other  towns  have  aeiiuirod  companies' 
undertakings  operated  by  hor.ses,  which  have  boon  electrified 
by  power  obtained  I'rom  the  lighting  station.  Boksburg  and 
Germiston,  however,  purchase  their  current  for  tramways  as 
they  also  do  for  lighting,  and  have  adopted  the  railless  sys- 
tem, as  has  al.so  Bloeinfontein,  the  system  adopted  by  all  the 
other  towns  being  the  overhead  trolley.  Motor  vehicles  serve 
as  feeders  to  the  main  tramway  routes  at  Johannesburg,  Pre- 
toria, and  I'ietermaritzljurg,  wliile  in  the  case  of  Benoni  the 
nuuiici[)ality  has  lately  inauguiated  a  system  of  electric 
'buses,  live  in  number.  Durban  has  a  parcels  collection  and 
delivery  system,  which  alone  brought  in  a  revenue  of  £790 
last  year.  A  universal  gauge  of  4  ft.  8i  in.  is  adopted  for  the 
track.  The  steepest  grade  and  sharpest  curve  are  at  Cape 
Town,  being  1  in  8  and  '28  ft.  radius  re.spectively,  while  in 
miles  of  track  Johannesburg  has  just  over  G5  miles,  or  4'J 
route  miles. 

In  charges  for  current  for  tramways,  Durban  and  Bloem- 
fontein  are  the  only  two  instances  where  one  penny  per  unit 
is  charged.  In  road  maintenance,  some  towns  charge  the 
tramway  department  half  cost,  while  others  pay  in  full.  A 
wayleave  is  charged  in  the  ease  of  Camps  Bay  Tramway  Co. 
of  £50  per  mile. 

In  fares,  the  penny  cash  fare  does  not  yet  apply  to  all 
towns.  Pietermaritzburg,  Cape  Town,  Bloemfontein,  and 
East  London,   however,  have  adopted  it. 

Street  Lighting. — Many  changes  have  taken  place  in  street 
lighting  in  the  la.st  few  years,  and  whereas  at  one  time  all 
large  towns  used  arc  lamps  for  their  principal  thoroughfares, 
the  introduction  of  the  high-candle-power  metal-filament  and 
half-watt  lamp  has  practically  forced  the  arc  lamp  on  the 
scrap  heap. 

The  location  of  lamps  is  a  point  which  requires  careful 
con.sideration ;  and  in  rny  opinion  centre  lighting  from  span 
wires  is  dilficult  to  improve  on.  Some  few  towns  are  even 
now  adopting  this  .style  of  construction,  which  permits  of 
the  pavements  under  the  verandahs  being  lighted  as  well  as 
the  roads,  and  wdrere  trees  line  the  footpaths,  as  they  so 
frequently  do  in  South  Africa,  there  is  far  less  obstruction  to 
the  light  than  there  is  with  side  poles. 

The -switching  of  street  lamps  is  in  many  cases  carried  out 
by  time  switches,  though  one  or  tw-o  towns  have  distant 
.solenoid  control. 

The  maintenance  of  street  lighting  is  an  important  matter 
as  well  as  costly,  but  thanks  to  the  introduction  of  the 
modern  vehicle  (which  rightly  is  an  electric  one),  Durban, 
by  way  of  example,  is  able  to  carry  out  all  its  repairs  and 
replacements  (and  there  are  over  2, .500  lamps  to  look  after) 
with  one  man  and  two  natives,  whereas  at  one  time  it  re- 
quired three  men,  .six  Indians,  and  four  natives. 

House  Sercicefi,  rf-c. — Connections  to  houses  are  made  by 
overhead  as  well  as  underground  mains,  and  in  the  case  of 
the  former  the  class  of  wire  used,  though  not  highly  insu- 
lated, offers  some  sort  of  protection  to  those  who  might  come 
in  contact  with  it.  It  is  a  double  or  triple-braided  wire, 
sometimes  compounded,  and  withstands  the  weather  condi- 
tions very  well.  The  application  fee  covers  the  cost  of  the 
.service  up  to  a  certain  di.stance.  beyond  which  charges  are 
made,  in  some  ca.ses  half  the  cost,  and  in  others  the  full  cost 
of  the  extra  material  required. 

There  is  a  vast  variety  of  meters  in  use.  There  are  few 
towns  which  do  not  charge  meter  rent,  varying  from  (Jd.  to 
'2s.  6d.  per  month,  which,  in  the  case  of  Pietermaritzburg, 
brought  in  a  revenue  of  over  £1,000  last  year.   - 

Generally  the  wiring  rules  are  all  ba.sed  on  the  Rules  of  the 
Institution  of  Electrical  Engineers  and  Fire  OtBce  Rules, 
though  several  towns  publi.sh  their  own,  which  embody 
special  rules  to  suit  the  local  conditions.  Some  will  not  allow 
casing  or  bobliin  w-ork,  one  other  prefers  it,  some  again 
carry  out  consumers'  wiring;  the  majority  are  against  muni- 
cipal trading  in  this  line,  but  roughly  .50  per  cent,  of  them 
have  adopted  assisted  wiring,  while  a  few  hire  out  apparatus. 

We  find  all  sorts  of  tariffs  from  as  low  as  .37-5d.  for  a 
restricted-hour  supply  at  Durban  to  as  high  as  Is.  per  unit 
at  several  of  the  i-inaller  towns,  and  by  going  beyond  the 
Union  we  find  a  charge  of  from  Is.  fid.  to  '2s.  at  Bulawayo. 
Durban  is  cheapest  all  round,  the  lighting  rate  having  been 
lowered  to  od.  [ler  unit  since  .August,  1917. 

The  total  European  staff  of  all  our  municipal  stations  is 
about  800  in  numl)er,  exclu.';ive  of  tramway  staffs. 

Finance. — ^In  practically  every  town  the  control  is  vested 
in    the   hands  of  the  financial   head  of  the   Corporation — the 
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town  troasuicr.  lu  favour  of  this  system  may  be  held  the 
fact  that  the  town  troasuier  is  a  specialist  on  i^nance,  but 
against  it  is  often  held  out  the  loss  of  expediency  and  economy 
caused   by  the  unnecessary  duplication. 

With  the  recently  introduced  Government  audit,  as  well 
as  the  inter-municipal  audit,  I  fail  to  see  why  a  proper  control 
■could  not  be  kept  if  the  electrical  cnfiineer  did  the  account- 
ancy, and  there  would  be  no  continual  overlapping  as  is  now 
the  ca.se.  B<?fore,  however,  such  a  state  of  affairs  can  come 
about  it  is  nece.s.sary  to  have  some  universal  form  for  financial 
statements,  as  is  the  case  at  home. 

Though  the  electrical  engineer  is  generally  in  control  of  his 
own  stores,  in  the  few  larger  towns  the  control  is  in  the  hands 
of  the  general  storekeeper,  who  when  he  buys  has  to  consult 
the  electrical  engineer  as  to  details,  and  when  the  goods  arrive 
has  again  to  considt  the  electrical  engineer  as  to  whether  the 
goods  are  up  to'  sample. 

On  account  of  the  various  ways  of  costing  adopted,  it  is 
practically  an  impossibility  to  make  comparisons  of  working 
costs  with  any  degree  of  accuracy. 

In  regard  to  the  disposal  of  net  profits,  most  of  the  larger 
towns  appropriate  a  large  jxirtion  to  the  relief  of  rates  under 
a  providing  Act,  the  amounts  .'^et  a,side  last  year  in  the  various 
towns  being  as  follows  :  — 

I/ight.      Tramways. 

Johannesburg  -£49,003        .-£59,281 

Durban  ]7,93G  19,159 

East  London  1,.500  — 

Pretoria    (1915)         10,000  — 

The  total  amount  that  has  been  set  aside  in  Durban  since 
the  inauguration  of  the  electric  light  amounts  to  no  less  than 
.-£'198,627.  Other  appropriations  are  in  the  use  of  net  profits 
for  capital  expenditure,  siwcial  .sinking  funds  or  reserve 
accounts. 

The  paper  is  accompanied  bv  the  tables  printed  on  pp. 
.•157-359. 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


NEW  ZE-iVLAND.— Lamps,  of  patterns  approved  by  the 
Minister  of  Trade  and  Customs,  including  "Incandescent 
Mazda"  and  "New  Miniature"  electric  lamps,  specially 
fitted  and  iieculiarly  adapted  for  microscojje  work,  are  now 
admitted  free  of  duty  into  the  Dominion  in  accordance  with 
a  revised  decision  by  the  Customs  Department.  [A  "  primage 
duty  "  of  1  per  cent,  ad  vaJurem  is  payable  on  importation 
in  accordance  with  the  Finance  Act  of  1916.] 

SOUTH  AFRICA. — Among  recent  decisions  issued  by  the 
Commissioner  of  Customs  as  to  the  classification  of  various 
articles  under  the  Customs  Tariff,  the  following  are  noted  :  — 

Rebate  on  goods 
manufactured  in  the 
Kate  of  U.K.  and  reciprocating 

Import  duty.  British  Colonies. 

Insulating  tape  (sleeving) 
when  imported  by  im- 
(Kirters  of  electrical  mate- 
rial, and  on  a  declaration 
that  it  is  to  be  used  for 
insulating    purpo'ses         ...     H  yt.c.  ad  cal.        Whole  duty. 

Pat-ent  quazare  electrodes  ...     3  p.c.  ad  vaL        W'hole  duty. 

SOUTHERN  RHODESIA.-A  Customs  decision  has  been 
issued  recently  classifying  parts  of  electric  starters  for  motor 
t-ars  for  Customs  duty,  as  follows  :  — 

Chains  are  dutiable  under  Tariff  heading  54c  at  the  rate  of 
*20  per  cent,  ad  val.  under  the  General  Tariff,  and  at  17  per 
cent,  ad  val.  under  the  Preferential  Tariff'  on  British  goods. 

Adjusters  and  parts  are  dutiable  under  IHh  at  the  rate  of 
3  per  cent,  ad  val.  under  the  General  Tariff,  British  goods 
being  admitted  free  of  duty. 

TERRITORY  KNOWN  AS  GERMAN  EAST  AFRICA.— 
Regulations  hnve  been  made  by  the  Senior  Customs  Officer 
at  Nairobi  s<'tting  out  the  conditions  under  which  goods  may 
be  conveyed  through  the  occupied  territory  of  "  German  East 
Africa  "  to  a  foreign  port.  The  text  of  these  regulations, 
which  are  at  some  length,  was  given  in  the  official  Hoard  el 
Trade  Journal  for  July  26th. 

CEYLON.— The  Customs  Tariff  has  been  revised  by  an 
Ordinance,  dated  June  8th,  which  provides  a  new  schedule  of 
import  duties.  The  general  rate  of  duty  leviable  upon  goods 
unspecified  in  the  schedule  lias  been  increased  from  5J  per 
cent,  ad  val.  to  75  per  cent,  ad  val.  .\mong  the  list  of  goods 
specified  is  copix-r — blocks,  bar.s,  (ilates,  rods,  wire,  tubes, 
sheets,  ingots,  and  scraps,  on  which  the  duty  is  Rs.  3  per 
cwt.  Tlie  table  of  exemptions  from  import  duty  includes 
electrical  machinery  (and  component  parts)  for  electric  trac- 
tion and  electric  lighting,  or  for  certain  specified  industries; 
electric  accumulators,  and  lead,   pig,    and  .sheet. 

BRITISH  HONDURAS.— An  Ordinance  •romulgated  on 
June  23rd  provides  that  the  export  duty  on  chicle  be  in- 
crea-sed  from  }  cent  (id.)  |>er  lb.  to  IJ  cents  (3d.)  [^r  lb.  as 
from  June  20th. 


NEW    PATENTS  APPLIED   FOR,    1917, 

(KOT    YET   PUBLISHED.) 
Compiled    expressly    for    this    journal    by    Mkssrs.    \V.    P.    Thompsok    &   Co., 
Kloctricnl     Patent    Agents,    285,     High     Holborn,    London,    W.C.,    and    at 
Liverpool   and  Bradford. 

13,692.  "  Self-Iocl«ing  electric  lampholdcr  or  attachment."  L.  Baccuj.kv 
.\ND  C.  \V.   L.\CEV.     September  24th. 

13,();)7.  "  Electrically  producing  a  gas  for  use  in  intern.-il-combustion  en- 
gines, &c."     T.  McClelland.     September  24th. 

13,(i9!).  "  Operating  and  carrying  electric  flashlamps  on  or  about  the  per- 
son."     v..   Nn-n-ALL.     September   24th. 

13,713.  "  (""ontact  rings  for  dynamos  and  electric  motors."  Compagnie 
I'niveusel  Electric  (Koulland  Frferes  et  Cie).  September  24th.  (France, 
October  Uth,   191C.) 

13,725.  "  Electrical  systems  of  power  transmission  and  regenerative  brak- 
ing." liiiiTisii  Thomson-Houston  Co.  (General  Electric  Co.,  LJ.S.A.)  Sep- 
tenlber    24th. 

13,72().  "  Supporting  device  for  overhead  electric  trolley  wires."  P.  Daw- 
son, K.  W.   Kawduv  &  H.  W.    H.   Richards.     September   24th. 

13,728.  "  Cooling  electric  app.uatus."  R.  Czepek  &  R.  Doczekal.  Sep- 
tember 24th.      / 

13.737.  "  Self-exciting  Jynanio-electric  machines."  N.  Begg  &  A.  Sciiaan- 
NiNi;.     September  24th. 

13.738.  "  Electrically-heated  gloves,  caps,  socks,  boots,  clothing,  carpets, 
&c."     A.    A.    Lembkcikk.     September  24th.      (France,   October  2Cth,    1916.) 

13,741.  "  Electrical  transmission  arrangements  for  motor  vehicles,  &c." 
J.   SANki-:v  &  Sons  and   W.  A.   Stevens.     September  24th. 

13,74(i.  "  Ignition  devices  for  internal-comtiustion  engines."  W.  G.  Ikin. 
September    24th. 

13,772.  "  Self-exciting  dynamo-electric  machines."  N.  Bbcc.  September 
241  h. 

13,780.  "  Electrically  reducing  refractory  substances."  J.  G.  Webb.  Sep- 
tember 25th.     (U.S.A.,    March   Itith.) 

13,786.  ''  Separators  for  storage-batterv  plates."  W.  MoKitlsON.  Septem- 
ber 25th.      (U.S.A.,  April  2nd.) 

13,788.  "  Sparking  plug  for  internal-combustion  engines."  M.  Ferraris. 
September    25th. 

13.796.     "  Electric   lifts."     C.    M.    I.BWIN.     September   25th. 

13,848.  "  Electrical  system  for  indicating  alarm  of  fire,  &c.,  simultaneously 
at    number   of  stations.'      A.   W.    Brown.      September    2Gth. 

13,853.  "  Accumulators  or  secondary  batteries."  F.  LA  Roche.  September 
26th. 

13.857.  "  Connections   for   electric   furnaces."     C.  Bingham.     September  26th. 

13.858.  "  Electric    furnaces."     C.    Bingham.     September  26th. 

13.859.  *'  Heavv    electric    conduciors."      C.    Bingham.      September   26th. 
13,873.     "  Wood    separator    for    storage-battery    plates."      E.    C.    R.     Marks 

(W.    Morrison).     September  26th. 

13.883.  "  Electrolytic  ceils  for  electrolysis  of  salt,  &c."  N.  Statham.  Sep- 
tember 26th. 

13.884.  "  Electrolytic  cells  for  manufacture  of  caustic  alkali  from  sodium 
rWoride."      N.    Statham.     September  26th. 

13,88.5.  "  Metal  electrodes  used  iti  depositing  and  soldering  by  electric 
arc."     E.   H.   Jones.     September  26th. 

13,891.  "  .Sparking  plugs  for  internal-combustion  engines."  L.  S.  Clarke. 
Septernber  26th. 

13,918.  "  Electrode  holder  tor  electric  furnaces."  G.  Marriott.  Septem- 
ber 27th. 

13,950.  "  Transmission  of  power  by  alternating  currents."  ).  Kkuyswijk. 
September  27th. 

13,931.  "  Combined  interrupter  and  distiibutor  for  battery  ignition  sys- 
tems."    G.   F.  Cooke.      September  27th.     ; 

13.952.  "Starting  motors  and  lighting '  dynamos  for  motor  vehicles."  A. 
(i.    Benstead   &   RoTAX  MoTOR  ACCESSORIES  Co.     September   27th. 

13,956.  "  Electric  furnaces."  Booth-Hall  Co.  &  H.  Wade.  September 
27th. 

13.977.  "  Electric  furnaces."     C.   Bingham.     September  28th. 

13.978.  "  Watertight  ;ind  weatherproof  cases  <.or  electrical  apparatus,  &c." 
R     L.   Stanrrook.      September  28th. 

-13.986.     "  Electric    signal    lantern."     R.  J.    Hart.      September  28th. 

13,990.  "  Lanterns  for  incandescent  electric  lamps."  H.  T.  Wilkinson 
and   Wahdi.e  Engineering  Co.     September  28th. 

14,002.     "  Electric   flashlamps."     A.    F.    Brown.      September   28th. 

14,021.  "  Manufacture  of  copper,  &c.,  tubes  and  articles  by  electrolysis." 
T.    F.   Newman.     September    28th. 

14.025.  "  Telephone  exchange  sv.sl.-ms."  Western  Electric  Co.  Septcm- 
bi-r    28lh.      (U.S.A.,   October   11th,    1916.) 

14.033.  "  Electric  couplings."  H.  de  la  Vu.ettk.  September  28lh.  (France, 
November  3rd,   1916.) 

14,035.  "  Dynamo-electric  m.achines."  Enclosed  Motor  Co.  &  H.  C.  K. 
jACtJRV.     September  28th. 

14,049.  "  Valve  receivers  for  wireless  telegraphy."  I^.  R.  Clarke.  Sep- 
tember 28tli. 

14,054.  "  Waterlighl  glands  for  electric  cables."  Callender's  Cable  and 
('(>NSTKt:CTloN  Co.  and   L.   Newitt.     September   28th. 

14,071.  "  Electric  illuminating  device  for  telescope.  &c.,  sights  of  machine 
guns."     J.    Gerber.     .S.-ptember  29th. 

14,078.  "  Tilting  trunnion  combinr.^1  with  roller  chain  for  electric  tilting 
lurnares.  tilting  kettles.   &c."     J.  H.  Twtdell.     .September  29th. 

14,092.  "  Electrical  gyroscopes."  A.  H.  Midglev  and  C.  A.  Vanderveli. 
AND  Co.     S.'ptember  29th. 

14,097.    "  Spai-king   plugs  "     M.  J.  Willcocks.     September  29lh. 


PUBLISHED   SPECIFICATIONS. 


xsxe. 

l  hi-  iiunibeis  in  parentlieses  are  those  undiT  which  the  specifications  will  be 
printed   and   aliridj^-d,    and    .-ill    subse'qucnt    proceedings    will    be    taken. 

10,734.  I-"iEi  1)  Magnets  fo«  Electric  Dvnamos  and  Motors.  L.  Murphy, 
Lvon   Sc   Wrench.     July  29lh,    1916.     (109.277.) 

10,985.  Methods  and  Accaratus  for  Transmitting  and  Receiving  Sound 
Waves  Thriugh  ihe  CiRot;ND.     R,  A.  Fcssenden.     October  7th,  1915.  (101,698.1 

12,4'4<>.  Meth(»i>  or  Cooling  Commutators  of  Electrical  Machines.  Thom:i- 
Transmission,   Ltd.,  «,-  J.    G.    P.  Thomas.     September   2nd,    1916.      (109,289.) 

12,.'i28.  Electric  Generattirs  and  Motors.  J.  Shepherd.  September  Slli, 
1916.      (Cogn.iti-    application.  3,15,'i/17.)     (109,294.) 

12,,'i80.  I'kocbss  of  Electrical  Phecii'itation  of  .Suspended  Particlbs  prom 
Gases.     A.   Mond    (W.   A.  Schmidt).     September  5th,   1916.      (109,297.) 

12.563.  Mktali.ic  Bodies  and  I'rocess  and  Apparatus  for  obtaining  tub 
SAME.  J.  Pinls<-h  Akt.  Gcs.  September  5lh,  1916.  '  (."Vddition  to  16,620/14.) 
(100.298.) 

12,584.  \' TRIABLE-SPEED  TRANSMISSION  Gbar.  T.  von  Zwclgbcrgk.  Septem- 
ber  5th,   191B.      (109,299.) 

12,689.  H,\mmers.  G.  L.  Kollock  &  R.  P.  Martin.  September  7lh,  191.".. 
(101,121  ) 

12.090.  Portable  Electric  Ginbrator  Lamps.  H.  R.  van  Devcnter.  Julv 
3Ul,  1915.     (101.422.) 

13,342.  Method  of  and  Means  for  Depositing  Metal  by  an  Electric  Arc. 
E.  H.   Jnnes.     September  20lh,  1916.     (Cognate  applicition,  3,864/17.)  (109,321.) 
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Two  events  have  occurred  duiiii!;  tlic  past  few  days 
which  are  of  considerable  importance  to  the  elec- 
trical and  other  engineeriuL;'  trades.  Both  are  con- 
cerned with  the  preparations  which  the  nation  must 
make  in  connection  with  the  work  of  reconstruc- 
tion. The  closer  one  gets  to  the  inevitable  prob- 
lems of  demobilisation  and  reconstruction  the  more 
serious  do  they  appear  to  be.  Neither  the  nation  nor 
our  national  industries  dare  adopt  an  apathetic  atti- 
tude in  regard  to  such  matters.  The  work  of  the 
Ministry  of  Reconstruction  promises  to  become 
more  important  than  that  of  any  other  section  of 
Government,  for  its  operations  will  necessarily 
cover  practically  all  departments  of  activitv,  and 
upon  the  wisdonn  of  its  decisions  and  their  timely 
adoption  and  execution  must  depend  consequences 
fraught  with  immense  possibilities  for  good  or  for 
evil.  From  the  many  things  that  we  have  written 
here  already  the  reader  is  aware  thai  this  is  no 
newly-arrived-at  conviction  so  far  as  we  are  con- 
cerned. But  no  excuse  is  needed  for  returning  to 
the  subject  now;  indeed,  our  desire  is  to  do  so  with 
greater  emphasis  than  ever  before,  so  that  the  in- 
dustries which  we  represent  may  be  prevented  from 
falling  into  the  lamentable  error  of  delaying  action 
which  is  imperatively  necessary.  The  two  events 
which  lead  us  to  refer  to  the  matter  now  are  :  (i) 
the  appointment  by  the  Minister  of  Reconstruction 
of  a  special  committee  to  report  upon  questions  con- 
nected with  the  supplies  of  raw  material  that  will 
be  required  by  British  industries  in  order  to  restore 
and  develop  trade  after  the  war,  and  the  best  means 
of  securing  and  distributing  supplies,  due  regard 
being  had  to  the  interests,  of  the  Allies;  (2)  the 
approval  by  the  War  Cabinet  of  the  report  of  the 
Whitley  Committee  on  the  relations  between  em- 
ployers and  employed,  and  the  authorising  of  the 
Alinistry  of  Labour  to  proceed  with  the  setting-up  of 
Joint  Standing  Industrial  Councils.  The  first  of  these 
decisionsis  designed  to  ensure  that  our  own  industry 
in  its  different  sections  and  that  of  the  Allied  coun- 
tries shall  have  their  proper  share  of  the  raw  mate- 
rials that  may  be  available  or  reasonably  in  sight,  so 
that  there  may  be  the  least  possible  delay  in  finding 
employment  for  millions  of  workers,  so  that  distress 
from  unemployment  shall  be  at  a  minimum,  and  so 
tliat  we  may  as  speedily  as  possible  ensure  industrial 
prosperity  to  help  pay  for  the  war.  We  in  England 
recognise  quite  as  well  as  the  enemy  does  how  vital 
is  this  matter  of  raw  materials,  and  we  cannot  afiford 
to  let  the  grass  grow  under  our  feet.  The  second 
decision  mentioned  is  closely  related  to  the  first,  for 
while  work  for  Labour  is  impossible  without  sup- 
plies of  raw  material,  the  latter  will  not  yield  the 
required  results  unless  everything  in  enlightened 
reason  is  done  to  secure  that  there  shall  be  what  we 
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liave  come  to  call  Industrial  Harmony  produced  by 
the  promotion  of  a  sincere  spirit  of  co-operation 
between  employers  and  employed. 

If  we  all  consider  the  matter  one  of  great 
urgency — there  is  absolutely  no  question  in  regard 
to  merit  or  policy — we  may  feel  that  the  time  for 
talking  has  gone  by,  and  that  the  period  for  defi- 
nite action  is  already  upon  us.  That  being  taken  as 
agreed,  what  are  the  courses  that  we  ought  to 
pursue,  and  pursue  at  once  ? 

During  war  time,  in  order  that  essential  indus- 
tries may  have  the  wherewithal  to  produce  what  the 
Forces  have  required,  the  Ministry  of  Munitions 
has  exercised  what  to  all  intents  and  purposes  has 
amounted  to  rationing  of  essential  materials.  We 
know  how  great  have  been  the  difficulties  and  griev- 
ances of  some  manufacturers  in  consequence;  it  is 
more  than  probable  that  those  difficulties  and  griev- 
ances might  have  been  lessened  had  the  organisa- 
tion of  our  industries  been  more  perfect.  This  leads 
us  to  suggest,  and  we  desire  to  do  so  very  pointedly, 
that  when  the  whole  of  the  industrial  world  is 
clamouring  for  raw  material.s  for  much  the  same  pur- 
poses as  we  ourselves  shall  require  them  for,  the 
difficulties  and  grievances  will  not  disappear.  It 
will  be  most  unwise  of  us  to  expect  Governments 
to  permit  a  wild  scramble  for  supplies  on  the  part 
of  the  industrial  representatives  of  all  the  nations. 
That  would  make  neither  for  equity  among  the  in- 
dustries nor  for  efficiency,  and  we  all  know  the 
harmful  possibilities  if  prices  of  essential  raw  mate- 
rials, perhaps  somewhat  limited  in  volume,  were  to 
be  subject  to  private  manipulation.  Is  it  unreason- 
able, then,  to  anticipate  that  in  respect  of  some 
materials  which  the  engineering  industries  will  re- 
quire there  may  be  a  special  duty  devolving  upon 
the  organisations  which  represent  those  industries  ? 
In  season  and  out  of  season  we  have  tried  to  im- 
press upon  the  electrical  trade  the  pressing  neces- 
sity for  complete  organisation,  and  to-day,  looking 
ahead  regarding  the  conditions  under  which  we 
may  have  to  operate  for  some  time  after  the  cessa- 
tion of  hostilities,  we  are  compelled,  in  the  real 
interests  of  the  electrical  and  other  engineering 
trades,  to  urge  every  manufacturer  who  so  far  has 
been  content  to  whistle  along  his  solitarv  course  as 
an  unassociated  trader,  to  consider  his  ways.  With 
absolute  candour,  and  with  sufficient  reason,  we  may 
say  that  it  is  in  his  own  immediate  interests,  and  in 
the  interests  of  the  workers  in  his  employ,  that  he 
become  connected  with  a  trade  organisation,  for  it 
is  throu.gh  trade  organisations  that  governments 
can  most  effectively  deal  when  such  matters  as  raw 
materials  are  concerned. 

So  much  for  the  need  for  organisation.  Now  let 
us  turn  to  the  question  of  the  Whitley  report  on 
industrial  co-operation.  We  ought  to  be  able  to 
assume  that  every  responsible  head  of  a  manufac- 
turing firm  has  made  himself  acquainted  with  the 
recommendations  of  the  Whitley  Committee,  wiiich 
were  put  before  the  trade  organisations  some 
months  ago,  and  which  were  editorially  referred  to 
in  the  Electrical  Review  for  July  6th  and  August 
24th,  1917.  If  we  are  not  right  in  making  that 
assumption,  we  can  only  regret  it  and  urge  that 
every  such  representative,  whether  his  be  an  asso- 
ciated or  an  unassociated  business,  secure  a  copy 
from  the  Government  publishers  at  once.  There 
has  been  so  much  general  talking  about  industrial 
harmony  during  the  past  two  years  that  no  more  of 
it  is  needed  in  manufacturing  circles,  for  surely 
every  manufacturer  sees  by  now  that  there  will  not 
be  anything  approaching  industrial  peace  unless 
appropriate,  sympathetic,  and  far-seeing  measures 
are  taken  to  ensure  it.  What,  then,  is  the  next  step? 
The  Government  has  made  it  clear  that  in  many  of 
its  future  industrial  negotiations  it  will  give  pre- 
ferential consideratioii  to  indu.strial  organisations 
in  the  councils  of  which  I.abour  has  its  representa- 


tives. Accepting  this  decision  as  irrevocable  and  as 
correct,  it  seems  to  tis  that  the  right  course  for  the 
organisations  which  represent  electrical  and  engi- 
neering industries  is  to  call 'in  suitable  representa- 
tives of  J^abour  to  consider  with  them  the  whole 
question  of  these  Standing  Industrial  Councils 
which  are  about  to  be  set  up,  and  prepare  the  way 
for  smooth  development  along'  the  lines  of  the 
adopted  recommendations.  We  shall  thus  leave  the 
period  of  general  talk  orl  co-operation  and  get  down 
to  something  definite  out  of  which  what  we  all  aim 
at  may  be  carefully  and  amicably  evolved.  We  trust 
that  such  conferences:  will  soon  be  arranged  on  this 
particular  matter  in  the  electrical  and  engineering 
circles.  The  scheme  can  be  more  easily  applied  if 
the  necessary  measures  be  initiated  through  the 
medium  of  strong  and  representative  organisations. 
Therefore,  we  arrive  at  the  conclusion  that  what  is 
called  for  by  these  two  problems — raw  material 
supply  and  industrial  unity — is  more  complete 
organisation  of  manufacturers  and  their  co-opera- 
tion with  Labour.  We  have  scattered  our  efforts 
far  too  long — the  reasons  matter  little  to-day — this 
is  the  time  for  concentration,  and  for  serious  con- 
structive operations  based  on  the  Whitley  proposals 
now  endorsed  by  the  Government. 


One  of  the  first  instances  of  great 
Government  importance  im  which~^ie  German 
Shareholding  Imperial  authorities  have  taken  up 
in  Germany.  a  considerable  financial  interest  in 
an  electricity  supply  undertaking 
has  just  arisen.  It  concerns  the  Elektron  Works 
Co.,  which  is  utilising  extensive  lignite  deposits  in 
the  vicinity  of  Bitterfeld  as  fuel  in  connection  with 
the  production  of  electrical  energy,  particularly,  if 
not  exclusively,  for  one  or  two  of  the  Government 
works  in  that  district  for  the  fixation  of  nitrogen. 
The  shares  in  question  were  formerly  owned  by  the 
Berlin  Electricity  Works  Co.,  and  were  part  of  the 
directors'  scheme  for  pkrticipating  in  electrical 
undertakings  for  the  purpose  of  possessing  other 
electrical  interests  in  the  event,  which  in  the  mean- 
time has  taken  place,  of  the  Berlin  works  and  plant 
being  acquired  by  the  Berlin  Municipal  Council. 
During  the  course  of  the  present  year,  however,  the 
A. E.G.  relieved  its  subsidy  of  these  shares,  partly 
by  a  cash  payment  and  partly  by  an  exchange  of 
shares,  and  in  its  turn  the  A. E.G.  has  been  con- 
strained to  transfer  the  shares  to  the  Imperial 
authorities.  At  the  July  meeting  of  the  A. E.G.  it 
was  mentioned  that  negotiations  were  proceeding  in 
regard  to  a  change  in  the  situation  respecting  the 
shareholding  in  the  Elektron  Works,  and  it  is  now 
stated  that  the  entire  interests  have  been  sold  to  the 
.State  for  the  reason,  as  given,  that  the  Empire 
needs  the  production  of  energy  at  the  works  in 
question  for  war  purposes.  The  A. E.G.  is  said  to 
have  been  compelled  to  make  moderate  sacrifices  on 
the  transfer,  which  have  already  been  provided  for 
in  the  accounts,  and  to  have  renounced  the  right  of 
repurchasing  the  shares  which  the  company  pos- 
sessed. 

According    to    later    infomiation    the    State    has     M 
acquired   all   the  shares  issued   by,    and   the   credits     " 
advanced  to,  the  Elektrowerke  by  the  Berlin   Elec- 
tricity Works  Co.  and  the  A.E.G'.     It  is  stated  that      « 
the    purchase    price    is    understood    to    range    from     m 
£2,000.000    to    £2.500,000,    although    the    form    in 
which  the  payment  has  been  or  is  to  be  made  has 
not   yet   been  disclosed.     The   expropriation    of  the 
undertaking  will  permit  of  the  closest  co-operation 
between  this  lignite  power  station  and  the  Imperial 
nitrate   works,  to  which   power  has  been  delivered 
at   contract  prices  which,   owing  to  the  growrth  in 
working  expenses  during  the  war,  left  no  profit  to 
the  company. 
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C.    H.    WORDINGHAM, 

President    of    the    Institution    of    Ellectrical    Engineers. 


Thk  new  President,  Mr.  C.  H.  Wonlin^ham,  is  ono  nf  tin 
veterans  of  the  electric  supply  iuiliistry  in  this  country. 
haviiii;  Ijcirun  his  professional  career  under  particularly 
auspicious  conditions  as  the  only  pupil  of  tliat  ijreat 
pioneer,  Dr.  .lohn  Hopkinson,  and  retuniin<;,  after  a  spell  of 
experience  with  the  early  supply  of  eketricity  in  liondon, 
and  in  the  construction  of  tele])hone  exchanges,  to  bet-onie 
his  chief  assistiint. 

Educated   at  King's  College    School,   followed  by  some 
years   at    King's   College    in    the    Department  of  A]>plied 
Sciences.  Mr.  Wordingliam  earned  his  A.K.C..  and  through- 
out   his    career    has 
■<hown     a     practical 
interest    in    his    old 
college.    The  college 
authorities    liave   no 
less      shown      their 
appreciation  of  their 
old  pupil  l>y  electing 
him   to  a  Fellowship 
and  to  a  seat   on  the 
<'onncil. 

Receiving  his  baji- 
tisni  of  tire  at  an 
early  age  when  the 
Urosvenor  Gallery 
jtower  station  was 
burnt  down,  Mr. 
Wordingliam  went 
through  the  experi- 
ence of  the  change- 
over to  Deptford. 
and  he  was  tlius 
intimately  connected 
with  the  first  large- 
scale  extra-high-ten- 
sion system  in  this 
country.  After  re- 
moval to  Deptford. 
he  took  charge  of 
the  standardising  de- 
partment— an  early 
indication  of  the  im- 
portant assistance  to 
the  cause  of  stan- 
dardisation which 
the  President  later 
on  was  so  largely  to 
contribute.  Return- 
ing to  Dr.  Hopkinson, 
the  supervision  of 
the  contracts  for  the 
Manchester  and 
Whitehaven  power 
stations  fell  to  him, 
and  in  1894,  at  the 
invitation  of  the 
"Corporation,     he 


Elliott  .<■  Fni] 


C.    H.    WORDIXGHAM. 


9 

ami  u.^eful  two  years  followed  — then  the  "  Destiny  that 
shapes  our  ends  "  brought  about  the  nuexpecte<l  in  the  sliaiie 
of  an  invitation  from  the  Hoard  of  .Vdniiralty  to  become 
their  first  civilian  electrical  engineer-in-chief,  whicii 
Mr.  AVordingham  felt  compelled  to  a<^'e])t.  Those  who 
know  of  the  great  work  he  has  done  there  in  the  years  that 
have  followed  can  testify  to  the  successful  result  of  the 
President's  labtnirs.  An  entirely  new  department  had  firet 
to  be  organised,  at  a  time  when  the  application  of  electric 
power  in  the  Xavy  was  only  just  lieginning — of  tire  control 
and   similar   telegraphs  on    lioard   ship  there  was  then  no 

trace.  The  new  chief 
at  once  introduced 
parallel  running  of 
generators,  raised  the 
pressure  from  KiO 
volts  to  iiO  volts, 
i  n  tr  o  d  u  c  e  d  paper- 
insnlated  cables,  de- 
veloped an  entirely 
new  system  of  di.<tri- 
bution.  and  radically 
re-designed  old  fit- 
tings, besides  intro- 
ducing many  new 
fittings  of  a  very 
special  design,  and 
he  also  succeeded  in 
getting  the  Admir- 
alty contracts  sub- 
mitted to  competitive 
tenders  on  definite 
specifications.  His 
was  the  great  respon- 
sibility of  the  design 
and  supervision  of 
contracts  for  the 
electrical  equipment 
of  all  His  Miijesty's 
ships,  and  he  has  had 
the  unique  experi- 
ence of  having  seen 
his  designs  and 
arrangements  satis- 
factorily withstand 
the  supreme  test  of 
action  with  the 
enemy.  Xot  only 
has  this  responsi- 
bility covered  the 
electrical  equipment 
for  all  kinds  of  pur- 
poses of  the  greatest 
Navy  in  the  history 
of  the  world,  but 
since  the  first  instal- 
lations at  the  Ad- 
miraJtv       Dockyards 


[London. 


became  chief  at  Manchester,  the  original  power  station 
being  then  a  mere  2,000  Kw.  or  so.  In  the  years 
that  followed,  the  developments  at  Manchester  ran  up  to 
.")0,000  KW.,  and  include(l  the  practical  working-out  of  a 
three-phase  system  for  lighting,  traction  and  power  over 
a  district  of  some  4."i  scp  miles.  In  a  report  to  the  Cor- 
Ijoration  a.«  long  ago  as  18'.l(!.  'Mv.  Wordingliam  advised  the 
adoption  of  a  tliree-phase,  10,000-volt  system — subsequently 
reduced  to  0,600  volts — and  he  laid  down  the  essential 
■economical  principle  of  concentration  of  plant  in  one  large 
power  station  ;  he  thus  sowed  the  seed  which  has  produced 
the  present  harvest  in  Manchester,  where,  under  the  control 
of  ilr.  S.  L.  Pearce,  one  of  the  finest  and  most  successful 
municipal  undertakings  in^the  world  has  been  established. 
The  President's  advice  became  then  in  much  demand,  and 
he.<letermined  to  set  up  a  consultative  practice  :    a  busy 


carried  out  by  ]\Iessrs.  Preece  A:  Cardew  before  the  appoint- 
ment of  the  Electrical  Engineer-iu-Chief,  the  President  has 
been  adviser  to  the  Admiralty  on  all  matters  of  power  supply 
and  lighting  in  all  their  land  establishments,  including  the 
whole  of  the  work  for  the  great  Dockyard  at  Rosyth  and  the 
numerous  naval  air  stations  established  throughout  the 
country.  It  is  an  appropriate  year  for  the  Institution  of 
Electrical  Engineers  to  place  in  the  chair  one  who  has 
done  so  great  a  work  for  that  "sure  shield" — nur 
incomparable  Navy  — on  which  civilisation  itself  depends. 

The  President  has  ever  been  a  hard  worker  in  the  in- 
terests of  the  Institution — the  only  touch  of  sadness  being 
that  his  mother,  who  was  such  a  constant  and  devoted  com- 
panion to  her  son  at  the  conversazioni  and  other  public 
functions,  is  not  here  now  to  welcome  his  new  dignitv.  'He 
is  one  of  the  oldest  members  of  the  famous  Wiring  Rules 
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Coiiiniitttjo,  and  has  laboured  for  the  Institution  in  many 
other  ways.  If  he  has  served  the  Institution  well,  it  may 
also  be  said  he  has  served  the  industry  even  better.  Very 
few  people  perhaps  realise  the  enormous  energy  which  Mr. 
Wordin^ham  has  put  into  the  work  of  standardisation  ;  so 
long  ago  as  1.S9S  he  read  a  paper  on  "The  Necessity  for 
Uniformity  of  Plant  and  Apparatus,"  and  in  1002  he  was 
invited  by  the  late  Sir  William  Preeee  to  join  the 
Engineering  Standards  Committee.  For  15  years  the 
President  has  given  his  l)est  to  this  cause,  and  many  British 
standard  specifications  are  the  visible  result  of  the  labours 
of  the  many  Sub-Committees  over  which  Mr.  Wordingham 
presides. 

The  second  President  of  the  Municipal  Electrical  Asso- 
ciation, now  grown  into  the  Incorporated  Municipal 
Electrical  Association,  the  esteem  in  which  Mr.  Wording- 
ham  is  held  by  municipal  engineers  was  showTi  tiy  his 
election  as  one  of  the  five  Honorary  Members  of  that  Asso- 
ciation. Chairman,  also,  of  the  Electrical  Research  Com- 
mittee, founded  under  the  auspices  of  the  Advisory  Council 
of  Scientific  and  Industrial  Research,  he  has  embarked  on  a 
work  of  national  importance,  which  will  be  of  practical 
assistance  to  the  electrical  industry.  Whether  from  his 
general  courtesy,  his  invariable  kindliness,  his  wide  expe- 
rience in  engineering,  his  great  interest  in  research,  and 
unceasing  labours  in  the  cause  of  British  standardisation 
and  the  advance  of  the  British  electrical  industry,  the 
members  will  feel  that  they  have  done  wisely  in  electing  Mr. 
Wordingham  to  the  highest  distinction  they  can  offer  him. 


THE     FIXATION     OF     ATMOSPHERIC 
NITROGEN. 


(Contimml  from  page   342.) 

The  Scfiiinfifir-Hessheri/er  Proorss — This  process  utilises  a 
linear  arc,  the  furnace  containing  a  central  iron  tube, 
water-cooled  at  the  top,  and  a  movable  bottom  electrode, 
also  of  iron.  The  arc  ])lays  between  the  bottom  electrode 
and  the  upper,  water-cooled  part  of  the  top  electrode.  Air 
entering  the  furnace  is  heated  to  .")00'  C.  by  a  jacket  of  hot 
gases  :  inside  the  central  tube  the  temperature  is  8,000°  C, 
and  that  of  the  gases  leaving  the  cooler  and  passing  into 
the  pre-heating  jacket,  is  about  1,200"  C. 

This  furnace  is  more  robust  than  the  Birkeland  furnace, 
and  does  not  require  a  magnetic  field  (which  consumes 
10  per  cent,  of  the  energy  supplied  to  a  Birkeland  furnace). 
Nevertheless,  Eyde  states  that  the  net  efficiency  of  the 
Schiinherr  furnace  is  practically  equal  to  that  of  the 
Norwegian  furnace. 

In  the  Christiansand  works,  making  only  so(iium  nitrite 
by  the  action  of  gases  at  ?,00°  C.  on  caustic  soda,  there  are 
12  450-K\v.  Schonherr  furnaces  utilising  a.c.  at  4,200  volts, 
'lO  cycles,  and  working  with  an  arc  1 0  ft.  in  length.  At 
Saaheim  there  are  OO-kw.  furnaces  with  20-ft.  arcs,  the 
totiil  length  of  the  furnaces  l>eing  nearly  K)  ft. 

T/iP  I'diilimi  I'rm-fxx. — Water-cooled  iron  electrodes, 
resembling  a  horn-type  lightning  arrester  are  mounted 
inside  an  oval  chamber,  through  which  air  is  blown  from 
bottom  to  top.  Alternating  current  at  (1,000  volts, 
.')0  cycles,  is  used,  and  the  arc  assumes  a  fan-shape. 
Furnaces  ranging  from  400  to  4,000-k-w.  rating  are  used 
at  Gelsenkirchen  (Westphalia).  The  French  "  Le  Nitro- 
gene  "  Co.  uses  furnaces  of  (500  and  1,0(10  kw.  afc  Roche  de 
Rame.  Three  1,100-KW.  and  one  2,(KI0-kw.  furnaces  are 
used  at  Nitrok'c  (U.S.A.) ;  other  furnaces  of  the  same  type  are 
used  at  Iiuisbruck,  Milan,  Chippis,  and  in  South  Carolina  ; 
and  a  ir),(M)()-KW.  plant  capable  of  producing  O.OOO  tons  of 
nitrii-  a('id  per  annum  has  recently  been  installed  at 
Muldenstein  (Saxony). 

The  .\aville-Ouye  furnace  is  of  the  siime  type  as  the 
Pauling  furnace,  and  yields  1,200  to  1,2:30  lb.  of  nitrogen 
per  KW.-year.  An  inverted  V-shaped  arc  is  produced 
between  horn  electrodes,  through  which  the  gas  stream  is 
constricted.  The  Moscicki  furnace,  with  a  magnetically 
rotated  arc.  is  not  used  extensively,  but  is  employed  in  the 
Bodio  Works  of  the  Xeuhaiisen  Co. 


The  Binifiscr  PrDcrss. — Although  this  process  has  not^ 
been  used  on  an  industrially  inipoi'tant  scale,  it  is  worth' 
mentioning,  because  the  high  temperature  requisite  for 
direct  oxidisation  of  nitrogen  in  a  mixture  of  nitrogen  and 
oxygen  is  not  obtained  by  the  electric  arc,  but  by  explosion 
of  a  combustible  mixture  of  gas  and  air.  A  mixture  of 
town  gas,  air,  and  oxygen  compressed  to  45  lb.  per  sq.  in. 
develops  a  maximum  pressure  of  325  lb.  when  exploded. 
The  burnt  gases  are  at  once  cooled  by  expansion  to  prevent 
decomposition  of  the  oxidised  nitrogen.  The  yield  is 
equivalent  to  about  15  gm.  of  nitric  acid  per  cubic  metre 
of  gas  at  the  outlet  of  the  apparatus.  For  the  sake  of 
cheapness.  Hausser  proposed  to  use  coke  oven  gas  instead  of 
coal  gas,  but  the  yield  per  cubic  metre  of  gas  of  4,100 
calories  thermal  value  is  only  1 70  gm.,  which  corresponds; 
to  a  much  lower  efficiency  than  is  obtained  in  the  arc  pro- 
cesses. One  wonders,  however,  whether  there  is  a  possible- 
application  for  the  Hausser  process  in  conjunction  with 
explosion  turbines. 

Direct  Si/nthesifi  of  Aimnonia  ;  Jinliers  Prnri'HS. — Prof. 
Le  Chatelier  took  out  a  patent  concerning  the  synthetic 
manufacture  of  ammonia  in  liiol,  but  owing  to  a  serious 
laboratory  accident  he  abandoned  his  researches  before 
bringing  his  results  to  an  industrial  basis.  As  subsequent 
events  have  shown,  this  was  particularly  unfortunate.  The 
problem  was  again  attacked  by  Haber  in  1908,  and,  with 
the  immense  resources  of  the  Bildische  Anilin  and  Soda 
Fabrik  at  his  disposal,  this  investigator  achieved  a  success 
so  complete  that  the  fJermans  arc  now  producing  at  Oppau 
(near  Ijudwigshafen)  at  least  (;0,0(iO  tons  per  annum  of 
combined  nitrogen,  corresponding  to  300,000  tons  of 
ammonium  sulphate.  The  latter  is  now  produced  at  £(>  per 
ton,  where  it  formerly  cost  £16  per  ton,  and  it  is  largely 
owing  to  the  Haber  process  that  Germany  has  been  able  to 
make  fertilisers  and  explosives  in  spite  of  the  Allies' 
blockade.  The  total  cost  of  £6  per  metric  ton  is  due 
principally  to  the  cost  of  materials  employed  ;  thus  476  lb. 
of  nitrogen  =  6s.  6d.  ;  102  lb.  of  hydrogen  =  46s.  6d.  : 
l,(i(i2  lb.  of  sulphuric  acid  =  37s.  :  manufacturing  cost  = 
32s.  ;  total,  £6  2s.  per  ton  of  ammonium  sulphate. 

The  direct  synthesis  of  ammonia  from  nitrogen  and 
hydrogen,  bristles  with  technical  difficulties,  both  of 
materials  and  of  processes,  but  all  the  difficulties  have 
liecn  overcome  and  the  vital  secrets  are  guarded  effectually 
by  the  Bildische  works.  Both  hydrogen  and  nitrogen  are- 
now  available  cheaply  on  an  industrial  scale,  and  the  Haber 
process,  though  it  demands  close  and  highly-skilled  super- 
vision, does  not  necessitate  high  temperature  or  very  cliea)) 
electrical  energy,  yet  it  j.iroduces  combined  nitrogen  at 
very  low  cost,  and  is  a  correspondingly  serious  rival  to  all 
other  processes.  The  direct  combination  of  nitrogen  and 
hydrogen  under  stal)le  conditions  is  made  possible  by  aid  of 
a  catalyst,  osmium,  uranium,  and  various  iron  compounds 
having  successively  been  found  effective.  Power  required 
to  compress  the  gases  may  be  obtained  cheaply  from  water- 
gas  or  from  gas  producers  operating  on  lignite.  Incidentally, 
it  may  be  mentioned  that  electrical  energy  thus  produced 
has  been  used  extensively  in  (lerinany  to  make  calcium 
cyananiide,  the  output  of  which  has  been  increased 
considerably  during  the  war. 

Fi.riiliii/i  of  Xl/nif/eii  in  Meltillii-  Cidii/wiiik/k. — Within 
the  last  quarter  of  a  century  the  electric  furnace  h;us  shown 
that  the  apparent  inertness  of  nitrogen  is  simply  a  question 
of  temperature,  and  that,  at  suitjiblc  temi)craturcs,  nitrogen 
is  comparatively  active.  Even  at  normal  temperatures, 
certain  micro-organisms  are  able  to  fix  atmosjiheric  nitrogen, 
but  the  means  whereby  they  do  so  is  not  yet  knawn.  The 
only  mctallir-  com]X)nnds  of  nitrogen  which  have  yet  found 
industrial  a]i[)lications  are  those  with  the  carbides  of  alkaline 
earths  and  with  aluminium. 

('filriinii  ('i/aviiiiiidc,  frequently  (but  erroneously)  called 
simply  cyanamide.  is  j)roduced  by  the  action  of  nitrogen  on 
calcium  carbide.  Cyanamide  itself,  or  its  calcium  salt,  is 
transformed  easily  into  urea,  and  so  into  ammonium  car- 
bonate. Cyanamide  manufacture  thus  constitutes  an  indirect 
synthesis  of  ammonium  carl>onate.  The  special  electric 
furnace  used  for  cyanaTuide  maJiufacturc  at  the  Odda  works^ 
comprises  a  large  iron  cylinder  with  a  double  bottom  and  a 
detachable  cover.  Tlie  false  bottom  is  perforated  witili 
holes,  through  wliich  the  nitrogen  enters.     Axially  in  tlie- 
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Relative  value 

Nitrogen  content. 

as  manure. 

Gerlach. 

Scott. 

Gerlach. 

Per  cent. 

Per  cent. 

Per  cent. 

15 

1.5i 

100 

21 

18 

89 

20—21 

13 

7(; 

13 

18 

99 



Ho 

— 

fiiriiiKX'  llierc  is  phu'fd  a  lout;  carlioii  jKiicil  coiiiii'i'tcil  to 
till' tovniiiials  of  an  alU'iiiator,  and  suirouiKlwl^  liy  a  papir 
sheath.  The  charge  of  cariiide,  an\ountin<r  possilily  in 
l.DOO  lb.,  is  in  sueeessive  layers  separated  l>y  sheets  of 
paper.  When  the  eeiitra||  rod'is  heated  by  the  passa^'e  nf 
eiirrenit,  a  temperature  of  800  to  1,000"  (".  is  attained  aloiiir 
tiie  axis,  and  nitrogen  is  then  passed  into  the  furnace.  'I'lie 
aetion  is  coiiipieted  in  'J.')  to  ;iO  hours. 

In  determining  the  electrical  energy  needed  to  lix 
nitrogen  liy  the  above  method,  it  is  necessary  to  allow  for 
that  consumed  in  producing  calcium  carbide,  .\bout  4  lii. 
of  carbide  is  needed  to  fix  1  lb.  of  nitrogen,  and  I  ii.i'.-year 
yields  3,300  lb.  of  carbide,  lience  1  lb.  of  nitrogen  reipiires 
4/3,300  H.p.-year  in  respect  of  carbide.  Tiie  energy 
re(iuirenicnts  of  the  calcium  cyanamide  furnace  are  very 
low,  and  1  u.i".-ycar  is  suflieient  to  fi.\  at  least  ."),.')00  lb.  of 
nitrogen,  so  that  the  total  energy  consumption  is  (4/;!, 300) 
+  (!/.'>, r)00)  =  0-00  U  H.p.-year  per  lb.  of  nitrogen — i.e., 
1  KW.-year  fixes  about  '.)70  lb.  of  nitrogen.  This  corres- 
ponds ti  nearly  four  times  the  efficiency  realised  in  arc 
furnaces  :  but  the  cyan'amide  process  re(iuires  carbon  (coke, 
anthracite,  or  wood  charcoal),  which  is  a  compensating  dis- 
advantage in  some  countries. 

As  it  leaves  the  furnace,  the  cyanamide  contains  barely 
60  per  cent,  of  CaCN„  the  principal  impurities  being  18  per 
cent,  of  free  lime  and  12  per  cent,  of  carbon.  The  nitrogen 
content  is  20'5  to  21  per  cer^.  Before  the  war,  the  prin- 
cipal, if  not  the  only,  use  of  cyanamide  was  as  a  manure,  and 
its  use  will  doubtless  extend,  although  nitrates  seem  to  be 
of  higher  manurial  value.  The  latter  varies  with  the  cou- 
dh.ions  of  test,  but  Gerlach  gives  the  following  figures  : — 


Sodium  nitrate  (Chile) 

Ammonium  sulphate 

Calcium  cyanamide... 

Calcium  nitrate 

Ammonium  nitrate... 

Farmyard  liquid  manure  ...         —  —  (it 

When  heated  with  water  under  pressure,  cyanamide 
yields  calcium  carbonate  and  ammonia.*  The  yield  of 
ammonia  is  90  per  cent,  or  more  of  the  theoretical  value, 
and  the  ammonia  may  be  converted  to  sulphate  (in  a  purer 
state  than  obtainalile  by  distilling  coal) ;  or  it  may  lie 
combined  with  acid  to  yield  ammonium  nitrate,  which,  as 
shown  by  the  above  table,  has  a  very  high  nitrogen  content, 
and  is  therefore  an  economical  form  in  wliii'h  to  transport 
combined  nitrogen.  If  desired,  the  ammonia  may  be  con- 
verted to  nitric  acid  by  the  Ostwald  catalytic  process.  The 
Haber  process  yields  ammonia  of  higher  purity  at  yet  lower 
cost,  and  high  purity  is  an  important  consideration  in  the 
catalytic  oxidisation  of  ammonia  to  nitric  acid  ;  but  the 
Haber  process  is  not  likely  entirely  to  supplant  the  cyana- 
mide process,  liecause  the  latter  yields  a  number  of  nitro- 
genous compounds  of  growing  importance. 

The  first  cyanamide  works  date  from  I'.loii,  but  the 
world's  production  was  140,000  tons  in  1 'J  1 1,  260,000  tons 
in  1!)13,  and  about  1  million  tons  at  present  (corresponding 
to  1,250,000  tons  of  Chile  nitrate),  (ierman  iiroduction 
(60,000  tons  in  1913)  is  now  about  400,000  tons  per 
annum,  and  it  is  due  to  cyanamide  and  the  Haber  process 
that  (iermany  has  been  able  to  dispense  with  800.000  tons 
per  annum  of  Chile  nitrate,  one  quarter  of  which  was  used 
by  industry  and  the  remainder  for  agriculture.  Early  in 
the  war  the  tierman  (xovernment  placed  £7, .500, 000  at" the 
disposal  of  cyanamide  works  t  and  of  the  B.A.S.F. ;  as  a 
result  of  this  munificent  grant,  the  supply  of  nitrates  for 
explosives  and  agriculture  has  been  a.^sured. 

Thi'  Snpek  /'/•(xw.s.— The  B.A.S.F.  has  jiiitented  the 
I'Kinnfacture  of  such  compounds  as  TiN^,  Si^N^,  but  has 
'I'lived  no  practical  application  therefrom.  The  Societe 
'lis  Nitrures  (Paris'),  however,  has  developed  the  Serpek 
process  whereby  AljN,  is  made  by  heating  bauxite  and 
carbon  in  the  presence  of  nitrogen.  Under  the  action  of 
high-pressure  steam,  AUXj  yields  pure  alumina  (useful  in 
aluminium   manufacture)   and   ammonia,   which    may   be 

Details  of  the  process  are  g'iven  in  Genie  Civil,  pp.  370-371. 
t  Bayerische  Stickstoff  werke.   Trostberg:  (Franck-Caro  process)  ; 
A.G.   fur   Stickstoffdunfrer.  Knapsack   und  Mitteldeutschen   Stick- 
^toffwerke,  Gross  Kayna  (Polzenius  process). 


regarded  as  a  \ulual)lc  by-producl.  The  fiivt  industrial 
plant  utilising  this  process  consisted  of  two  rotai'v-tuiie 
furnaces,  in  the  first  of  wliii'h  bauxite  was  dried,  whilst  in 
the  second  the  dried  iianxite  mixed  with  cariion  fornicil  a 
resistance  element  between  two  carbon  rings,  and  was 
thus  heated  electrically,  in  the  [H'escnce  of  nitrogen.  The 
first  fnrnaix'S  were  of  3,000  U)  r),000  kw.  rating,  but  500-kw. 
fiiiiiaces  are  now  considered  preferable.  It  is  estimated 
liial  1  KW.-year  yields  2  tons  of  pure  alumina  and  1,100  lb. 
of  nitrogen  in  the  form  of  ammonia.  The  Serpek  process 
seems  to  be  capal)le  of  great  development,  and  further  details 
concerning  it  are  given  in  (Ihiif  Civil  (Joe.  cil.). 

(Lriilixdlion  iif  Ammmiid. — This  is  a  chemical  process 
dictated  by  the.  commercial  consideration  that  nitrogen  is 
worth  more  as  nitric  acid  than  as  ammonia.  .Vlso  nitric 
acid  is  a  primary  material  in  the  niaiiufiu;ture  of  explosives. 
Ammonia  and  atmospheric  oxygen  interact  to  yield  nitric 
acid  when  they  are  passed  over  spongy  platinum.  The 
true  action  is  complicated,  but  the  ajiparatus  is  sim]ile. 
Various  refinements  have  been  introduced,  but  essentially 
Ostwald's  apparatus  is  retained.  Nearly  100  per  cent, 
efficiency  of  conversion  is  obtained,  the  priiici]jal  reijuire- 
meiits  being  pure  ammonia,  such  as  is  yielded  by  the 
Haber  process. 

(  Tu   be  ronii lined. ) 


MAGNETIC  TESTING    FOR   STEEL  PRODUCTS, 


A  XEW  method  of  testing  steel  and  steel  articles  without 
damaging  them  in  any  way  was  described  recently  before 
the  American  Society  for  Testing  Slaterials,  and  is,  we 
understand,  to  form  the  subject  of  a  forthcoming  bulletin 
of  the  Bureau  of  Standards.  The  method  in  question 
consists  of  simple  magnetic  tests,  and  is  based  upon  the 
fact  that  the  magnetic  and  mechanical  properties  of  a 
certain  grade  of  steel  are  definitely  co-related,  so  that  one 
may  be  taken  as  a  criterion  of  the  other.  Mechanical  tests, 
chemical  analyses,  and  microscopic  examinations  of  steel 
are  all  useful,  but  none  of  them  can  be  applied  to  the  actual 
piece  or  part  which  is  to  be  used  in  service.  Mechanical, 
chemical  and  microscopic  tests  are  vicarious  :  they  relate 
only  to  a  small  part  (sometimes  a  reri/  small  part)  of  a 
specimen  which  is  assumed  to  be  renrcsentative  of  the 
service  piece  or  pieces,  and  the  resultJwof  such  tests  are 
freijuently  no  more  than  comparative.  Magnetic  tests,  on 
the  other  hand,  can  be  applied  to  the  actual  pieces  to  be 
used  in  service,  they  can  be  applied  to  the  whole  length  of 
a  steel  rail  or  to  the  working  tip  of  a  tool,  and  their  results 
can  be  interpreted  definitely,  after  establishing  the  magnetic 
characteristics  of  what  is  known  to  be  a  satisfactory  sample, 
by  a  preliminary  series  of  tests. 

The  first  step  in  evolving  magnetic  tests  to  be  applied  to 
steel  or  steel  products  on  an  industrial  scale  is  to  determine 
magnetic  data  for  good,  bad,  and  indifferent  samples,  and 
thence  to  derive  a  scale  of  equivalence  between  magnetic 
data  and  whatever  qualities  it  is  desired  to  assess  in  tlie 
material  under  examination.  The  best  magnetic  criteria  to 
be  adopted  in  individual  cases  must  be  determined  by  trial, 
and  apparatus  must  be  designed  to  suit  the  work  pieces 
handled  and  the  tests  made  thereon.  An  important  point 
is  to  arrange  the  tests  and  apparatus  so  that  a  minimum  of 
skilled  attention  is  required.  The  tests  can  and  should  be 
reduced  to  routine. 

As  typical  of  the  kind  of  relation  which  it  is  desired  to 
establish  (naturally  on  a  definite  numerical  basis  in  individual 
cases),  it  may  lie  mentioned  that  the  greater  hardncs^  and 
tensile  strength  and  the.  reduced  toughness  following  upon 
increased  carbon  content  in  fteel  are  accompanied  by 
increased  coercive  force  and  hysteresis  and  decreased 
permeability.  Similarly,  cold-di-awing  of  carbon  steel 
increases  its  tensile  strength  and  simultaneously  increases 
the  coercivity  and  hysteresis,  whilst  reducing  permeability. 
Heat  treatment,  the  lapse  of  time  ("  ageing  "),  and  previous 
mechanical  treatment,  all  produce  corresponding  changes  in 
the  mechanical  and  magnetic  properties  of  steels,  and  it  is 
]iossible  to  determine,  once  for  all,  the  numerical  relation 
between  thoKe  chiuiges  for  each  pirticular  steel. 
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The  great  advantage  of  magnetic  testing  in  the  present 
connection  is  that  it  can  be  applied  qnickly  (where  suitable 
a])paratus  is  designed  for  repetition  tests)  to  actual  pieces 
which  it  is  intended  to  use — even  to  pieces  in  service 
(I'.ij.,  bridge  meml>ers.  mine-shaft  cables,  &c.).  Another 
advantage  of  magnetic  testing  is  that  it  indicates  variations 
in  mechanical  state,  chemical  com]uisition,  heat  treatment, 
itc.  whether  pureh'  local  or  whether  in  the  piece  as  a  whole. 
Of  course,  the  number  of  variables  capable  of  affecting  the 
magnetic  properties  necessitates  systematic  and  well-devised 
interpretation  of  the  latter,  but  there  are  no  gerions  ditR- 
culties.  A  simple  variation-in-leakage  test  permits  a  steel 
rail  to  be  tested  for  uniformity  in  one  minnte  or  so.  An 
induction  test,  using  some  i'orm  of  pernieameter,  then  dis- 
closes unsuitalile  chemical  couipositiim  and  Imd  heat  treat- 
ment (such  as  unsuitable  linishing  teni])crature  or  too  rapid 
cooling).  Jleasurements  of  coercive  force  reveal  differences 
in  i[uenching  temperaturi^  as  accurately  as  pyrometer 
readings. 

Raw  materials  may  be  tested  rapidly  and  with  certainty 
by  magnetic  means.  The  quality  of  finished  products  may 
be  checked  in  the  same  way,  and  it  may  be  ensured  that 
samples,  whether  of  material  or  of  products,  are  really 
representative.  The  consecjnences  of  nfit  detecting  a  faulty 
sample  until  a  destruction  or  service  test  is  reached  may  be 
far-reaching.  The  jiossibility  of  testing  actual  service 
pieces  without  injuring  them  in  any  way  permits  of  more 
economical  design  with  a  lower  initial  factor  of  safety,  and 
the  possibility  of  testing  parts  whilst  in  service  permits 
them  to  be  used  until  the  lowest  pormissilde  factor  of  safety 
is  reached.  To  cite  only  a  single  example,  steel  ropes  for 
hoisting  or  winding  may  be  kept  much  longer  in  service 
when  a  reliable  means  is  available  for  observing  con- 
tinuously their  deterioration.  Individual  testing  of  all 
parts  or  pieces  permits  of  grading,  and,  fiy  eliminating 
uncertainty  as  to  quality,  prevents  wasteful  exjienditurc  ot 
material  and  (piality,  and  attaclies  higher  value  to  the 
latter  where  really  requireil,  siucc  it  can  now  be  guaranteed 
with  greater  certainty. 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

li'iulers  tire  itirffftl  tit  •inbuilt  itnrtirnl'tr^  nl'  iifO  nr  im/inirfl 
lUrU'ex  and  u/tjumiifis,  ic/tic/i  will  be  /ntbli.^i'ifi/  if  rnnxitli'itil  nf 
siiffiiient  interest. 

Disconnectors  and  Gate-End  Boxes. 

Mkssrs.  Geok(;e  Ellison,  of  Wcllhtal  I-rinc  Works,  I'erry  Ka  ; 
Birrainirham,  have  recently  introiluced  a  line  of  "(lisuounectors 
for  A.c.  and  D  c.  circuits  up  to  720  volts.  These  are  ii  tended  for 
isolatinjr  sub-sections  of  works  installalions.  bianch  cables  and 
motors,  during:  alterations  or  repairs,  and  beinj;  "isolators"  only 
are  not  intended  to  be  operated  when  currents  are  ilowin^r.  The.y 
can  be  bolted  to  walls  or  installed  in  cable  trenches  and  manholes. 
Two  sizes,  triple-pole,  for  cables  of  '12")  .ami  '21  scj.  in.  .'section,  are 
made  ;  by  omittin;;  one  polo  a  double-pule  pattern  is  obtainetl. 

The  contacts  of  the  two  sizes  will  carry  12."i  amp,  and  2  It)  amp, 
with  3.")°  F,  temperature  rise, 
.   Fipr,   I  shows  a  disconnector  with  Ihe  case  closed;    fi^,   2  shows 


tV-V-ISO/y 


"'iCONMlOO* 


%wm 


\lli.    1,  — El.M.so.N    DiSiuNNKCTOK,   t'LO.-KD. 


the  switch  interior  removed,  Thearrangeisent  consists  of  a  circular 
c,i,  box  built  up  in  three  sections,  and  provided  with  four  flaneea 
for  radial  cable  fittinps. 

The  mechanism  and  contacts  are  supported  on  the  base  casting 
only  :  the  fixed  contacts  are  round  copper  rods  with  tapered  ends, 
while  the  moving-  contacts  are  brass  blocks  with  circular  jecesses 
orchambers  containintr  rinps  made  of  pf.osphor- bronze  spiral  spring?, 
whieh  the  plugs  force  against  tho  aides  of  the  recessos,  ^ivinjf  an 


intim.ite  eListic  self -cleaning  contact  between  plug  and  block,  A. 
cast-iron  partition  under  the  handle  entirely  encloses  all  live  parte, 
and  the  whole  moving  system  can  be  withdrawn  from  the  box 
without  the  risk  of  accidental  contact  with  live  parts. 

Fig.  ;<  shows  another  of  Messrs  Ellison's  specialities,  viz,  an  oil 
break  gate-end  box  with  trailing  cable  socket  and  plug  inserted, 
the  breaker  being  closed.  The  makei-s  point  out  that  instead  o( 
using  long  ;ind  heavy  trailing  cables  to  remote  positions  it  is  better 
to  install  plug  sockets,  with  a  protecting  switch  or  circuit  breaktr 
a-  si.itable  int.'rv.ils. 


Fig    2.— Switch  I.ntkiiioh  Rkmuvkd  i-rom  Box. 


The  fittings  have  been  designed  to  combine  an  oil  circult-breake  f 
interlock  and  socket  .and  plug  in  one  unit,  with  special  application 
as  gale-end  boxes  for  the  trailing  cables  of  coal  cutters.  One  size  of 
mo-amp,  capacity  is  made  in  double  and  triple-pole  patterns  for  use 
with  standard  oil  circuit-breakers. 

For  the  double-pole  -iialtern,  a  three  point  socket  and  a  plug  anr 
mounted  on  a  dix-iiling  l)ox  bolted  to  a  n,P,  breaker,  and  the  plug 
cannot  I'c  removed   until   the   breaker   is  off.     In   the   triple-pole 


Fig.  3.— Ei.i.i.sox  oii.-iiiti:AK  G.\TK-KXt)  Uo,x. 


pattern  a  four  point  plug  is  us<'d.  The  socket  and  plug  cases  are 
made  in  cast  brass,  with  interiors  of  ebonite  and  gunmctal  terminals  ; 
the  plug  is  fitted  with  a  gri|i  tii  take  the  usual  tyiies  of  cable. 

The  cable  cone  clam)is  liave  substantial  earthing  lugs,-  and  a 
terminal  with  sbell  clamp  is  fitted  in  an  accessible  position  (m  tin- 
breaker.  An  animelcT  or  voltmeter,  and  pilot  lamps,  can  be  filteil. 
and  the  complete  iniit  ran  be  wall  mounted  or  mounted  on  a  staml 
as  shown. 

The  apparatus  is  suitable  for  ,\.t ,  or  u.C.  circuits  up  to  7.50  volts 
pressure. 

Stall's  Cable  Fault-finding  Apparatus. 

Finding  faults  in  cable  core  at  the  earliest  possible  stage  of 
manufacture  will  he  a<lmitted  by  makers  to  l)c  a  most  desirable 
achievement.  From  the  boy  holding  a  wet  cloth  on  the  cable  and 
receiving  a  shock  when  a  faulty  portion  passed  through  it.  to  the 
more  humane  it  less  exciting  use  of  a  galvanometer,  battery,  and 
water  bath,  was  not  a  long  step,  nor  was  the  result  all  that  could 
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be  desired,  for  hitrh-ri.sistiiiice  faults  still  escaped  detection,  aiid 
the  process  could  not  be  applied  to  cables  at  all  staifes  of  nianu- 
fucture.  The  devcloimient  of  a  successful  "  spark "  method  of 
testing',  therefore,  by  Mkssks.  X()1{M.\n,  Stkli,  &  Co.,  of  2;{,  Spring- 
(iardens  Road,  Heatou.  Hradford,  will  I>e  welcomed  by  the  tiade. 
We  understand  that  the  apparatus  has  been  at  work  .successfully 
for  some  12  months.  In  hours  or  more  daily,  and  has  jiroved  its 
worth  ;  it  is  illustrateil  in  ti^'.  4  herewith,  "in  the  makers'  words, 
the  method  consists  of  usinjf  a  hi^'h-poteiitial  and  liiKh-frnniency 
dischartre  or  spark  to  indicate  a  fault,  the  conductor  of  the  cable 
Uun;;  connected  to  one  terminal  or  earth,  while  the  cable  itself  runs 
through  the  haml-elip  provided,  which  is  connected  to  the  il.T. 
terminal  by  means  of  flexible  le.ads. 

The  apparatus  comprises  an  induction  coil  controlled  by  sp(>cially 
arranpred  instruments,  the  cneriry  beiuf:  derived  from 'any  (;om"- 
mercial  D.r.  or  a.c.  lifirhtin;;  supply,  and  tlie  makers  have  arrautred. 
for  •reneral  work,  a  '•  Standard  "  apimratns  Jitted  for  four  sets  of 
I'ault-fiudinK-,  each  separately  contnilled  ;  20  rantres  of  re'iulation 
are  provided.  It  is  arranireil  for  connectiuK-  to  any  H.C.  lampholdpr 
or  wall  pin?  (two-pin\  and  leiiifr  fitted  (excepting'  leads  and  tlips) 


Fit;.    I.— .StkLI/.s    FaI  I,T-FINDIMi    Ari'AKATUti. 

in  a  polished  wood  case,  it  is  easily  portable  and  can  l,ie  used  in  any 
convenient  position. 

The  makers  claim  the  following  advanlafres  for  their  method 
and  apparatus  : — 

The  cables  may  be  kept  perfectly  dry,  so  that  repairs  can  be 

better  and  more  easily  miide. 
Cores  can  be  examined  before   vulcanisation,   thus  obviatintr 

the  separate  curin,^'  of  repairs. 
Finished  wires  or  cables  which  would  be  damajfed  by  water  or 

dampness  can  be  easil.v  "  fault-found." 
Xo    batteries   or   tremblers   are    used,    and    consequently  the 
detecting:  spark  remains  constant,   thus  eliminating  expen- 
sive renewals. 
Faults  of  compaoratively  hijrh  resistance  (say.  200  megohms) 
are  easily  detected,  hence  the  customary  "  breaking-  down  '^ 
of  faults — which  is  often  damaffini?  to  the  cable — is  avoided. 
There   is   no  danger  to  the  operators,   provided   the  simple 

caution  given  with  sets  is  oljservefl. 
The  current  consumption  is  exceedingly  small,  and  a  "  short '" 
on  the  primary  or  secondary  of  the  coil  will  not  cause  any 
damage. 
The  wear  and  tear  is  exceedingly  small. 
Xo  special  skill  is  required  to   use  the  apparatus  or  keep  it  in 

working  order,  there  being  no  intricate  or  delicate  parts. 
The  spark,  being  static,  does  not  dam;ige  the  insulation   as  an 

ordinary  A.c.  high-tension  current  sometimes  does. 
The  spark  can  be  both  seen  and  heard. 

Finished  fiexibles  and  P.R.  insulated  cables  can  be  examined 
for  faults. 
Cables   and  cores  can   be  easily  fault-found  wet  if  proper  prt'- 
cautions  are   taken — viz..  the   usual   insulation  of  the  conductor 
from  the  drum  spindle  and  the  outside  of  cable  or  core. 

Messrs.  Thomp.son  &  Co..  48.  Watling  Street.  E.C.  4.  are  the 
London  agents  for  the  makers. 

The  New  C.A.V.  Electric  Starter. 

The  accompanying  illustrations,  fig.  o.  show  the  initial  and  final 
positions  of  the  pinion  of  the  C.A.V.  starter,  which  we  described  on 


jiage  SO.",  of  our  issue  of  ,Sept(tnil)er  2.-ith.  In  the  first  position  the 
screw  threail  is  visible,  which,  when  the  motor  is  set  in  slow  motion, 
with  the  pinion  drawn  into  contact  with  the  gear  on  the  Hywheel, 
brings  the  pinion  fully  into  gear  as  in  the  second  view.  By  using 
a  two-position  plunger,  which  allows  the  pinion  to  mesh  with  the 
gear  wheel  at  a  low  speed,  before  the    full   power  of  the  motor  is 


Cr3  (i*a         "    ^ 

Fli:.  .■).— "Hli  C.A.\',    .^rAliTKU,   Dj.sH.NOACKO  ,VX1)  FiLI.V  MESllliD. 

exerteil.  the  sn.Jd,'n  i.iipiilse  which  is  .applie<l  to  ih('  (Ivwheel  by 
suoie  .Vuieiican  t.\  pes  olsfcarter  is  avoided,  and  tlieie  is  no  danger 
•i.f  breaking  ihc  engine  shalt.  '1  he  screw  al.soensu.es  with  certainly 
the  uisrtngiigcMKMit  oi  the  pinion  without  damage  to  any  part  of  the 
mcclnuji.-,n  in  the  c.ise  of  a  backliie. 

Ue  areinfornieil  that  owing  to  the  great  public  ijderest  taken  in 
the  new  slarterand  the  wide  publicity  it  h;u  received,  the  lirm  have 
lound  a  impossible  to  cope  with  all  the  demands  for  booklets, 
drawiugs  i:c.,  but  inquiries  are  b.'ing  ueah  with  as  rapidly  as 
possible. 


T!iE     n.\Gir<EER!Na     Pi  ANT 
hOTcLi. 


IN     LARGE 


bi'i:AKi.\u  oil   this  stili.iect   at    l'.M\iinsiTV   Coi.LEOE,  London, 
last  week,  at  a  public  iiitfoductory  lecture  in  association  with 
the   Siib-Departiiient   of   Heating   ,iiid    Ventilating    Engineer- 
ing,   Mr.    A.    H.   BiiiKKH,    B.A.,    B.Sc,    \\lut.Seh.,    said    the 
oigani.sation   ol    a    large   modern  hotel    wa.s  an   all'air  of  con- 
siderable   complication.      It    mti.st   he    prepared    not    only    to 
.su|)t)ly   the  ieijiiir<'ments  of  a  thtmsand   i>er.son.s  at   all  tiine.s, 
hut  at  any   mumeiit  for  the  unexpected  arrival  of  a  hundred 
new  visitor.s  tit  a    time.      Such    an   event   shiiiild  hardly  eauso 
any  .stir  or  confusion,  luit  uuM-ely  .snmenhat  harder  work  on 
the   part  ^if  the  stall'.     Tilings  were   done   for   the  individual 
gue.st  to  all  ap|>earauce  .so  automatically,  that  he  never  even 
thought  of  the  organisation   and   engiueeruig   plant  involved. 
It  was  the  labour-saving  devices  which  constituted  the  engi- 
neering equipment  which  enabled  it  to  be  done;  it  could  not 
he  done   without    these   apparatus.     The  application    of   such 
apparatu.s  on  a  small  scale  t<_>  a  private  houst^  would   greatly 
reduce   the  labour   neces.sary.      It    must  also  be   remembered 
that  no  part  of  this  great  mas.s  of  machinery  was  visible  to 
the  guests  in  an  ordinary  hotel  except  the  lift  cages  and  the 
taps.      The    bulky    parts  of   the   plant    were  all    dispo.sed    of 
either  in  the  .sub-basement,  which  was  one  mass  of  machinery 
over  almost  thie  whole  area,  or  at  the  top  of  the  building.     A 
large   hotel  was  not   constructed   until   a  very   great  amount 
of  thought  had  been  expended  upon  it ;  its  con.struction   was 
so   complicated   that   it   would    be   inviting    disa.ster    to    com- 
mence operations  before    the   whole  of   the  details  had   been 
exhaustively  thought  out.     In   the  case  of  some  large  hotel.s 
in    which    he    had    been    interested,    every    motor,    fan,    and 
other  piece  of   mi.chiuery.  every  pipe  and  flue,  had   been  on 
the  plan.s,   and  the  whole   of  the  calculations  had  been  com- 
pleted even  before  the  liuildings,  whicli  were  to  be  Je.stroyed 
in  order  to  make  room  for  the  future  hotel,  had  been   demn- 
li.shed.     A  particular  example  of  this  kind   was  very  compli- 
cated.    The   hotel    was  practically    out  in  two  by    a  railway 
which   passed  right   through   it;   only   one  set   of  boilers  wa.s 
adinissible,    so  that   the  supply  of  steam    had  to   be    carried 
acro.ss  the  railway   to   all  parts   of   the   building.      Similarly, 
fresh  air   for  ventilation   could  only   be  taken  from  one  por- 
tion of  the   site,   and   distributed   from  this  to  every  part  of 
the   building,  and  the  same   was  true   also  of  other  services. 
Tn  the  boiler-house,  and  heat^-r-room  all  the  heat  required  for 
everv   .service  except  the   direct   fire   cooking  was   generated. 
The  cost  of  the   fuel   in    an    hotel    was  a   very  serious  it-em. 
amounting  in  .some  cases  to  t^'ns  of  thousands  of  pounds  p«-'; 
annum.     It  v.-as  easv  to  see  that  t'acilitv  of  control  was  one  ol 
the  most  unportant" features  m  the  design.    It  was  necess-in' 
that  It  should  be  perfectly  easy  not  only  to  know  what  the 
requirements  at  any    given   time   were,    but    to  adjust  them 
according  to  requirements  with   very  little  trouble.     It  was, 
therefore,  in  the  first  place  desirable  to  provide  that  all  siici 
operations  could  be  carried  out  from  one  point  in  the  hotel. 


368 


THE      ELECTRICAL     REVIEW.  [Vol.  si.    No.  2,082,  October  l:),  1917. 


In  the  buildiufJs  for  which  ht-  had  bwu  respoiiwlik'  this  had 
been  arranged  to  be  done,  from  one  centre  which  he  had 
termed  the  "  control  room,"  in  which  were  concentrated  elec- 
trical and  mechanical  appliances  for  enabling  the  control  to 
be  exercised  at  distant  points  without  the  engineer-iu-charfic 
leaving  the  control  "room.  One  of  the  principal  difliculties  in 
arranging  all  the  mass  of  Tuachinery  in  an  hotel  was  to  pro- 
vide again.st  noise,  particularly  in  a.  modern  hotel  constructed 
iif  steel  girders  and  concrete?,  wdiich  transmitted  noises  from 
Ibc  basement  to  the  upper  floors  withgreat  ease.  The  noisier 
nuichines  had  to  be  placed  outside  the  buildings.  It  was 
nec-cssary  in  all  cases  to  bed  the  motors  on  sound-absorbing 
foundations,  such  as  cork,  or  felt,  or  hair  mattresses.  Many 
of  the  operations  necessary  in  a  modern  hotel  continued 
tliroughnut  the  night,  and  in  one  of  the  big  areas  or  court- 
yards of  an  hotel,  surrounded  on  all  sides  by  bedroom  win- 
dows, most  of  which  were  open,  the  least  noise  was  apt  to 
1)1'  magnilied  in  the  stiUiiess  of  the  night,  and  to  become  a 
ground   for  complaint. 


WAR  ITEMS. 


Exports  to  China. — The  "  London  Gazett*  "  for  Octolxr 
Kith  contains  further  names  of  pensons  in  China  and  Siam  to 
whom  exports  may  be  consigned. 

Belgian  Reconstruction. — It  is  stated  that  M.  Paul 
Hymans.  the  Belgian  Minister,  has  been  called  upon  by  his 
Government  to  take  up  the  direction  of  a  new  Ministerial 
Department  specially  entrusted  with  all  questions  concerning 
the  economic  reconstruction  and  the  commercial  policy  of 
Belgium. 

Trading  with  the  Enemy. — The  "  London  Gazette  "for 
October  l'2th  contains  further  lists  of  pei-.sons  and  bodies  with 
whom  trading  is  prohibited  in  the  foUow-ing  countries :  — 
Argentina.  Paraguay.  Uruguay,  Bolivia,  Chile,  Netherlands. 
Netherlands  East  Indies,  Norway,  Peru.  Spain,  Sweden,  and 
Venezuela.  Variations  in  and  removals  from  previous  lists 
are  also  given. 

Raw  Materials  Aiter  the  War. — Dr.  Addison,  the  Minis- 
ter of  Reconstruction,  after  consultation  with  the  other  Gov- 
ernment Departments  concerne<l.  has  appointed  a  Committee 
to  consider  and  report  uixjn  questions  connected  with  the 
silpplies  of  raw  materials  which  will  be  required  by  British 
industries  for  the  purpose  of  restoring  and  developing  trade 
after  the  termination  of  the  war,  and  the  best  means  of 
securing  and  distributing  supplies,  due  regard  being  had  to 
the  intere.sts  of  the  Allies.  The  Committee  is  requested,  in 
regard  to  any  commodities  which  might  not  be  available  in 
sufficient  quantities  and  at  reasonable  prices  through  the 
ordinary  commercial  channels,  to  consult  members  of  the 
trades  concerned  with  regard  to  any  steps  that  may  be 
nece.ssary  to  safeguard  the  needs  of  industry,  and  to  .secure 
convenient  and  equitable  distribution.  The  Oomniittee.  which 
will  be  known  as  the  Central  Committee  on  Supplies  of  Mate- 

'-,  '■on.sists  of  the  following: — Sir  Clarendon  Hyde  (chair- 
n).  Sir  Henrv  Birchenough.  K.C.M.G..  Mr.  Cecil  Budd, 
Sir  Charles  W.  Fielding.  K.B.E..  Sir  H.  Babington  Smith, 
K.C.B..  Mr.  Wallace  Thorneycroft.  and  Mr.  Andrew  Weir. 
The  Secretary  is  Mr.  .J.  F.  Ronca  (Board  of  Trade),  commu- 
nications to  whom  should  be  addres,sed  at  the  Ministry  of 
Reconstruction,  2,  Queen  Anne's  Gate  Buildings,  Westminster, 
S.W.  1. 

Commerce  and  Demobilisation.  —  .Xccordinji  lo  the 
Financier,  the  Council  of  the  Tjondon  Chamber  of  Commerce 
has  referred  the  question  of  reconstruction  as  affecting  industry 
and  trade  to  the  trade  sections  concerned,  with  a  view  to  the 
fonnulation  of  a  definit^^  policy  in  the  interests  of  manufac- 
turers and  merchants.  It  nas  referred  to  a  special  committee 
to  report  as  to  the  desirability  of  the  early  release  from  mili- 
tary service,  after  the  war.  of  men  in  commercial  occuj>a- 
tions,  including  principals,  partners,  clerks,  and  technical  ex- 
[)erts,  whose  places  have  been  kept  open  for  them  or  whose 
services  will  he  urgently  required  nltvr  the  war.  .\rrange- 
ments  were  also  agreed  upon  ff>r  a  public  nicetiiig-  of  mer- 
chants and  others  on  tlie  question  of  Govemnient  control  of 
trade. 

Recruiting  in  Munitions  Areas. — Defence  of  the  Realm 
Regulation  41aa.  which  (  airie  into  effect  on  August  Sth,  1917. 
requires  employers  to  whom  it  applies  to  notify  the  Muni- 
tions .\rea  Recruiting  Officer  within  4S  hours  when  a  man 
enters  or  leaves  their  emfiloyment  wlio  holds  a  certifieate 
i.s.siieil  bv  ariv  Munitions  Area  Recruiting  Otliici  Ibis  Regu 
latioti  has  been  uiade  in  order  to  Mcuri'  that  Ibc  ncords  in 
the  Recruiting  Register  of  men  whoholil  certilicatis  protect 
ing  them  from  recruitment  because  they  are  engaged  on 
.'Vdmiraltv,  War  Office,  or  munitions  work,  are  kept  up  to 
date.  Tlie  Scheduled  Occuption  Certificates  and  the  Prnt/'C- 
tion  CertificTtes  i.s.sH<'d  under  the  S<-hedule  of  Prot<'cted 
Occupations  are  only  valid  srt  long  iis  the  holder  is  engaged 
on  Admiraltv,  War  OITice.  or  munitions  work,  though,  as 
«xplained  below,  men  will  not  forf>>it  pnitection  from  recruit- 
ment merely  because  they  arc  moving  from  oni'  ftvni  engaged 
op  ^eh  work  to  nnofhcr.  It  is  necessary  in  the  interests  of 
all   eoncprned  in  tlie  output  of  .ships  nnil   iiniiiitions  of  war. 


and  in  recruitment  for  the  Army  that  the  value  of  these 
certihcati^s  should  not  be  impair<>d  through  their  retention 
by  inen  who  have  ceased  to  be  entitled  to  hold  them.  It  i.s 
not  intended  that  this  Regulation  .should  in  any  way  interfere 
with  tlie  inilividual  workmen's  freedom  to  change  his  em- 
ployment, which  is  restored  now  that  the  abolition  of  leaving 
certificates  undi'r  the  Munitions  of  War  Amendment  Act. 
liH7,  takes  effect.  On  the  other  hand,  it  is  not  reasonabli' 
that  prot^'ction  from  recruitment,  which  is  given  solely  on  the 
ground  that  a  man  is  more  usefully  employed  on  nece.ssary 
war  work  than  he  would  be  in  the  Army,  should  be  abuseii 
liy  protracted  absence  from  work.  Accoi'dingly  instructions 
have  been  given  to  Munitions  Area  Recruiting  Officers  that 
after  14  days  from  the  datc^  of  leaving  they  should  call  up 
any  man  who  has  left  his  employment,  if  by  that  date  no 
notification  has  been  received  of  his  re-employment  on  work 
which  entitles  hhn  to  contimied  protection.  In  view  of  the 
urgent  deiuand  for  labour  of  tlie  kind  protected  mider  thi' 
Schedule,  it  is  considered  that  a  fortnight  is  ample  time  to 
allow  for  workmen  to  obtain  fresh  employment.  If  by  the 
end  of  14  days  a  man  is  still  not  employed  on  w'ork  entitling 
him  to  protection,  he  becomes  liable  to  i-ecruitment,  unless 
he  can  prove  to  the  Enli.stment  Complaints  Committee  that 
his  failure  to  obtain  work  was  due  to  sickness  or  to  a  definite 
(•ause  entirely  beyond  his  contiol,  such  as  the  temporary 
closing  of  a  shop  where  he  has  secured  employment.  The 
period  of  14  days  runs  from  the  date  when  tlic  workman 
actually  leaves  his  employment,  whether  he  leaves  on  the 
week's  notice,  or  termination  of  employment  provided  for 
under  the  Munitions  of  War  Amendment  Act,  1917.  Section 
•3  (1),  or  otherwise.  It  is  the  duty  of  any  man  holding  a 
Scheduled  Occupation  Certificate.  Army  Form  W..3476.\,  who 
changes  his  employment  or  his  address,  to  take  or  send  his 
certificate  to  the*  nearest  Recruiting  Office,  in  order  that  the 
change  may  be  duly  recorded  in  the  Military  Register. 

Exemption  Applications. — ."Xt  Rochdale,  temporary  ex- 
emption to  Febiuary  ^Sth  was  given  to  F.  W'alton,  29,  mar- 
ried, an  overhead  linesman  in  the  Corporation  tramways 
department.  He  was  now  C  2.  formerly  Cla.ss  .\.  and  Mr.  G. 
Webster,  the  manager,  said  the  man  had  been  discharged 
from  the  Army. 

At  St.  Annes-on-Sca,  when  two  motorraen,  each  02,  were 
exempted  to  the  end  of  March,  it  was  stated  by  Mr.  tH.  W. 
Laing,  .manager  of  the  Blackpool,  St.  Annes  &  Lytham 
Tramway  Co.,  that  some  1(50  men  in  the  company's  service 
had  joined  the  Forces,  and  there  were  now  only  eight  of  the 
original  staff  left. 

At  the  West  Riding  Appeal  Tribunal,  a  Leeds  tramdriver, 
aged  42,  Class  A,  who  pleaded  domestic  hardship  owing  to 
the  illness  of  his  wife,  .said  he  was  also  in  a  certified  occupa- 
tion. He  had  been  a  driver  continuously  for  14  years,  but 
it  was  said  the  Corporation  were  prepared  to  release  him. 
Discharged  soldiers  were  being  substituted.  The  apjx^al  .was 
dismis.sed,  applicant  to  report  in  a  month. 

.\t  the  same  Tribunal,  the  storekeepei-  of  a  Ix^eds  calilc 
company,  aged  39  and  Class  CI,  said  that  his  firm  were  doing 
Government  work,  and  he  was  better  employed  than  in 
the  ArmV.     The  case  was  dismissed. 

At  Farsley,  Norman  Hill  (29).  C  3,  secretary  of  the  Morlev 
Electrical  Engineering  Co.,  had  his  exemption  extended  till 
December  .31st. 

At  the  same  Tnb\mal.  C.  W.  Broadbent  (32,  CI),  fitter; 
V.  B.  Wheatley  (.36),  tool  fitter;  and  F.  Strickland,  nppmg 
machinist,  all  employed  by  the  Phoenix  Dynamo  Co.,  Ltd., 
Bradford,  were  informed  that,  being  in  po.s.s<\ssion  of  trade 
cards,  there  was  i)0  further  need  for  them  to  appeal,  but 
.should  the  cards  be  withdrawm  they  must  lodge  appeals 
within  seven  davs,  oi'  otherwi.se  they  would  be  soldiers. 

Before  the  Herts.  .\pi>eal  Court,  exemption  was  sought  by 
M.  .1.  Connari  (.38.  B2).  electrician.  Watford.  The  Military 
Representative  said  that  it  had  been  decided  twice  by  the 
Local  IVibun.il  and  once  by  the  County  Appeal  Court  that, 
appellant  had  no  claim  on  business  gr<iun<ls.  Tlie  Court 
beard  the  claim  on  the  oni--maii  business  plea,  luit  dismiss<^d 
it.   with   grace   until   November  lotli. 

At  Reading,   an   appeal  was  made  by  .1.   H.  Ferguson    (36, 
C3)     director  and    sccr<daiv    of    the   Whitchurch    and   Pang- 
bourne  Electric  Supply  Co..   Ltd..  and   said  to  be  practically, 
the  only  person  now  running  the  concern.    Sir  Cameron  Gill, 
for  the"  Military,   claimed    api^ellaiit  as  being    useful   for   thej 
\rmy  Pay  Corps.     Three  months  wi'ie  conceded. 

Before  '  the     Horsham     Rural    Tribunal,     exemption     wai 
claimed   for  the  man   in  charge  of  the  electric  lighting  plant 
on  the  Tx>wer  Beeding  Estate-   (39.  B  2).     The  man  desires 
join  up.  anil  time  in  which  to  find  a  substitute  was  asked  forj 
The  Tribunal  -uspeiidcd  tb<-  calling  up  for  five  weeks. 

Maidstone  I'ribunal  lias  e,.,i„t,..|  mx  months'  condiiioi.iir 
.■\emption  to  IL  ClemenI  (37,  GJi).  eleelrieal  engineer  at  the 
.Mlington  pnmpinp  station.  . 

Dover  Tribunal  has  cranted  a  further  tlirc*"  months  ex'""'.- 
tion  to  A.  E.  Overs  (a3.  CI),  electrician  Tit  (lie  King'.s  Ibir 

On  the  ai.pcal  of  Messrs.  .1.  W^lsh  Ltd..  exemption  mitd 
..\nril  nth  b:>s  been  granted  at  Shemeld  to  T;.  Fryer  (HI). 
I'lcetricaV  engineer.  m    „r    t  i. 

A  month's  exemption  h.""  been  allowed  to  T.  \\  .  .lohnROn. 
electrical  encineer  i-t  the  Stansted   fP«.s(-x)  sewage  works. 

On  the  iipneni  of  the  Citv  Cmmcil.  the  Chester  Tnbim'>l 
has  aranted  four  months'  exemption  to  the  tramways  super- 
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inteiiilt'nt.  ;iiul  conditional  exemption  to  a  driver   (C'2)  and  ;i 
co;ic-hl)uildor   (41,  B  I). 

An  oli'cti'ital  enyinoer  and  contractor  (31,  Bl),  who  ap- 
pealed at  N(>\vcastli'-\iiidi'r-LyiiR'.  lias  been  ^iven  exeiuptidn 
until  the  end  of  the  year. 

At  Roehdak'.  exeiiipticm  was  claimed  by  \V.  Pickard  (30, 
B'2).  electrical  <'nyineer,  previously  rejected,  and  now  eii- 
Ca^red  in  making  experiments.  He  \\as  piven  until  .Tannarv 
:ilst.  ■  ■ 

.\t  SwintoM  and  rendlebury.  Messrs.  Ermin  \-  Roljy  ap- 
peaiiMl  bir  tlii'ir  electrical  en^iineer  (3S),  and  tt^nporary  ex 
iiiiption  until  l')ecend)cr  :31st  was  yrantfd. 

Brifjliton  Tribunal  has  trranted  three  months'  exemption  to 
an  electrical   contractor    ("29,   C3). 

.\t  Leicester,  ap|)eals  were  made  by  two  partners  in  a  lirm 
III'  electrical  encine<M-s,  one  in  CI  and  the  other  in  C  3.  It 
was  .stated  that  the  firm's  turnover  was  .£4,000  per  annum, 
and  that  they  were  doinn  a  great  amount  of  work  for  local 
eiijiineerint;  firms.  The  C8  appellant  wa.s  allowed  four 
months'  exomntion,   and  the  ntluM-  appeal   was  adjourned. 

The  East  Kent  .Appeal  Tribunal  has  allowed  a  Military 
appeal  ajiainst  the  n-fusal  of  the  Broadstairs  Tribunal  to 
withdraw  conditional  exeiniition  hold  bv  the  chief  store- 
keeiior  of  electrical  plant  in  the  oiiploy  of  the  Isle  of  Thanet 
Traniwav  Co.  The  man  is  not  to  be  called  up  before  January 
Sth. 

An  anp<''al  was  made  at  Maidstone  for  J.  H.  Baxter  (31, 
pas.sed  for  general  .service),  electrician  at  the  mills  of  Messrs. 
Heed,  Tovil.  The  firm  was  willing  to  accept  a  substitute,  and 
exemption   was  granted  until  a  suitable  one  is  found. 

On  the  api>eal  of  the  Electric  Tramways  Co.,  the  Oxford 
Tribunal  has  granted  three  months'  trmporarv  exemption  to 
.\.  \V.   Oakley   (37,  C3).   blacksmith's  fitter. 


CORRESPONDENCE. 


Lelters  receieed  bij  «j  ajlm-  0  P.M.  OX  TuESUAX  cauiivl  appear  until 
the  foUoajiuij  week,  t'orremtviateiUs  xltouUlJorwant  their  coinmUnt- 
catiuiui  at  the  eoj-liest  pvssiOie  moment.  Au  letter  can,  be  publinUed 
antesa  we  hace  tfie  wruers  ruiine  and  address  iti  our  oossession. 


Curiosities  oi  Early  Mains  Work. 

In  your  i.ssue  of  Soptcuiber  '.iStli  I  read  with  considerable 
iniert-Bi,  itie  aiucie  Dy  Mr.  (j.  \\  .  Stubomgs  uuaer  lUe  above 
lieadiug.  iu  It,  ue  relers  lo  "a  system  of  distribuiion  re- 
cently propoaea  m  whicu  tiie  live  mam  is  iooped  mto  eacii 
iiiiisumers   premi.^es   m    order   tbat    ine    distributor  may    be 

clionised.'  i  picsume  that  the  system  he  meuuous  rs 
latent  .No.  i'l,Hj-i/ h>,  by  Messrs.  Oallenders  &  i'lauipton. 
11  this  is  tlie  case,  i  thniK  he  cannot  have  given  the  system 
\ery  careful  consideration,  ills  >ole  objection  to  it  seems  to 
oe  on  tile  score  of  exi>ense,  and  he  cjuoles,  as  an  example, 
the  cost  of  a  service  'M)  yards  long.  In  tlie  first  place,  in 
most  provincial  towns  where  distributors  are  laid  on  both 
.sides  61  the  streets,  a  consumer's  cut-outs  are  very  rarely  'iO, 
or  even  10,  yards  from  the  main.  Then,  it  is  not  propo.scd, 
1  belieVe,  to  install  a  sectionisiug  device  in  every  consumer's 
lireiiM.ses  :  it  would  obviously  be  absurd  to  install  one  iu  a 
main  .street  wlii're  piactically  every  shop  is  connected;  but 
lo  have  two  or  three  in  each  street  would  simplify  fault 
localisation  cuiisiilerably,  and  what  is  of  greater  importance, 
uciuld  admit  of  the  majority  of  the  consumers'  supplies  being 
,Uot  on  almost  immediately  (I  am  referring,  of  course,  to  a 
^treet  being  fed  from  both  ends).  These  sectionisiug  devices, 
moreover,  would  act  as  disconnecting  boxes,  theret)y  saving 
the  cost  of  boxes,  bu.sh  chambers,  path  frames,  and  covers, 
&c.  The  only  expense  entailed  is  in  the  cable,  and  this  can 
lie  ordinary  three-core  with  a  small  middle  wire  (in  a  three- 
'vire  [I.e.  su|)ply),  and  two  i-ores  the  .same  size  as. the  main. 
I  he  cut-out  need  only  be  a  very  simple  affair,  and  can  be' 
made  by  anybody  from  odds  and  ends  which  are  always  lying 
ab.out  in  the  works.  The  extra  labour  is  almost  negligible. 
The  sy.stem  is  quite  callable  of  obviating  a  tremendous  lot  of 
mains  trouble,  and  if  Mi'.  Stubbings  goes  carefully  into  it 
1  think  he  will  admit  that  any  slight  extra  cost  is  very  easily 
balanced  by  the  easi^  and  .simplicity  of  localising  the  fault 
and  re-establi.shing  the  supply. 

A.   E.  Baker, 

H.F.C.,   n.E.l\.   Pranec. 

()ri„l„r   Itli.  1917. 


The   Prospects    of   the   Central=Station    Engineer. 

In  your  f(K)tuote  to  the  letter  of  "  Staff'  Electrician 
\our  copy  of  September  '2Sth,  you  say: — "Under  exi 
ciPKumstances  we  cannot  recommend  young  men  of  al 
anil  ambition  to  join  the  staffs  of  power  stations,  unless 
for  the  purgose  of  acquiring  a  first-hand  knowledge  of 
organisation  and  working  conditions  of  such  stations  as 
of  their  technical  training,  and  liot  as  a  career." 

Now,  Sirs,  if  your  advice  is  to  be  taken  at  its  face  v; 
it  discloses  a  most  seriiius  and  lamentable  state  of  aff'ai 
or,  should  I  say.  state  of  mind'.' 

The  generation,  distribution,  and  utilisation  of  electrii 
you   will   admit,   is  of  .sowc  importance  in  the   national 
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even  al  this  dati',  and   yet  it  is  but  on   the  threshold  of  ita 
fuller  develripment  and  po.ssibilitie8. 

"  Existing  circumstances,"  admittedly,  are  not  all  that  are 
desirable.  They  are  the  result  of  lack  of  foresight  and  imagi- 
nation in  the  early  days,  of  the  English  genius  for  muddle, 
and  of  selfishness.     That  is  in  the  past. 

Are  existing  circumstances  to  Uecome  permanent?  They 
can't.  Tliey  must  improve  or  deteriorate.  Surely  there  must 
be  something  better  to  look  forward  to  and  to  work  for? 

But  a  way  to  helj)  forward  is  not  to  advise  young  men  of 
ability  and  other  desirable  characteristics  to  shun  us.  It 
appears  to  me  that  this  advice  savours  of  rank  disloyalty  to 
those  of  ability  and  ambition  already  in  the  profession,  whose 
ambition  is  not  alone  of  the  personal  variety,  but  who  havi> 
the  fuller  development  of  their  chosim  work  in  life  ever 
before  them;  and  there  are  such*raen,  I  beg  to  inform  you. 

Young  men  of  ability  and  ambition  are  sorely  wanted ; 
never  so  much  before  as  at  this  time — would  you  assert  that 
an  influx  of  "duds"  is  desirable,  or  is  calculated  to  fit  the 
profession  to  face  the  immense  possibilities  opening  out  befoi^e 
it? 

Come,  Sirs!  Mot  a  small  percentage  of  j'our  readers  are 
numbered  among.st  us  in  the  central-station  side  of  the  pro- 
fession, and  W(>  look  for  an  exhiliition  of  truer  logic  on  your 
jiart  than  is  revealed  in  your  inlvice  as  above  set  out.  Admit 
that  your  criminal  pessimism  was  an  after-effect  of  some 
Hunnish  raid  ! 

John  ,\.    Vice, 

Manchester,  Ociohcr  4th,  1017. 

[Our  correspondent  writes  an  able  and  interesting  letter, 
with  much  of  which  we  agree.  The  subject  is  one  on  which 
a  volume  could  be  written,  and.  therefore,  it  Ih  difficult  in 
the  space  available  to  di.scuss  it  adequately;  but  it  is  neces- 
sary to  make  our  position  clear,  and  to  di.sabusc  the  minds  of 
Mr.  Vice  and  his  central-station  colleagues  with  regard  to  our 
loyalty  to  their  profession— though,  in  view  of  the  efforts 
we  have  made  during  many  years  to  improve  their  salaries 
and  status,  thiij  should  be  a  .superfluous  task  I  We  fully 
realise  the  increasing  importance  of  electricity  supply,  and 
are  doing  all  that  we  can  to  accelerate  its  reorganisation  on 
more  efficient  and  economical  lines;  there  will  in  the  future 
be  some  very  desirable  appointments  to  be  filled  in  this 
branch  of  the"  industry,  and  many  more  that  can  be  described 
as  comfortable.  It  is  true  in  this  calling,  as  in  others,  that 
there  is  always  room  at  the  top.  But  there  is  vastly  more 
room  in  the  lower  grades  of  employanent,  in  which  the 
salaries  are  low,  the  work  is  monotonous  and  unvarying,  the 
duties  involve  attendance  seven  days  a  week,  and  the 
prospects  of  advancement  are  poor.  For  proof  of  these  facts, 
though  he  must  be  aware  of  them,  we  refer  our  correspon- 
dent "to  the  articles  on  "Wages  and  Holidays  in  Central  Sta- 
tions" in  our  issue  of  February  iSth,  1913;  "Salaries  in 
Municipal  Undertakings,"  April  11th,  1913;  "  The  Position 
of  the  Shift  Engineer  after  the  War,"  January  T2th,  1917. 
and  the  letter  of  "Ex-Shifty"  in  the  follow^ing  issue;  and 
"Staff  Organisation  in  Electricity  Supply  Undertakings. 
July  r3th.  1917.  These  articles  represent  the  "  existing  cir- 
cumstances" to  which  we  exphcitly  referred,  and  which  our 
correspondent  admits  are  "not  all  that  is  desirable  "—a  mild 
expression  He  savs  ;  "That  is  in  the  past."  Unfortunately, 
it  is  also  in  the'|iresent,  and  that  is  the  reason  why  w^e  cannot 
reconmieiid  anv  v.iimg  man  of  ability  and  ambition  to  enter 
a  power  station  with  the  intention  of  remaining  in  the  busl- 

We  ferventlv  hope  that  the  conditions  will  be  changed  in 
the  future.  We  do  not  find  fault  with  the  able  men  who  are 
engaged  in  electricitv  supply,  nor  do  we  reflect  upon  them 
in  any  way;  but  we  svmpathise  with  them  as-,  in  the  mam, 
a  cLiss  of 'men  wdio  render  valuable  services  to  the  coniniu- 
nitv  under  conditions  of  work  and  remuneration  which  are 
a  disgrace  to  the  country.— Ens.  Elec.  Rrv.] 


The  E.T.U.  and)  the  A.E.S.E. 

I  observe  in  Friday's,  October  13th,  issue  that  your  corres- 
pondent, signing  himself  "Shift  Engineer,"  states  that  there 
is  no  organisation  in  the  provmces  for  dealing  with  shilt 
engineers  I  would  point  out  that  this  Society  has  over  100 
branches  throughout  Great  Britain  and  Ireland  and  seven 
special  station  engineers'  branches,  all  of  which  cater  tor 
this  and  all  station  electrical  grades.  I  shaU  be  glad  to  supply 
him  with  full  particulars,  or  he  can  obtain  them  direct  by 
writing  to  our  general  office  at  137,  Great  Clowes  Street, 
Manchester. 

H.   H.    Morton, 
Secretary,  Electrical  Trades   Union, 

Lmdon  Station  Engineers,  A'o.  1  Branch. 

l^ondon.   October  ISth,  1917. 

Anonvmous  advocacy  carries  no  conviction,  and  adds  no 
weight 'to  discussions;  we  may  therefore  direct  ourselves  to 
the  only  signed  letter  on  this  topic  in  the  columns  ol  tlie 
la.st  issue  of'  your  journal.  . 

Ruling  out  the  advertising  matter  in  that  letter,  tne  re- 
mainder stands  as  an  indictment  of  A.E.S.E.  inactivity.  This 
entirely  misses  the  mark,  and  it  would  be  w-ell  if  your  in- 
terested readers  realist^d  the  following  facts  : — 

This  movement   amongst  station  engineers  does   not  arise' 
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out  of  "  .\.E.S.E.  tactics."  but  out  of  "  E.T.U.  tactics,"  anrl 
has  been  indeppiident  of  any  oi-yani.sation. 

The  pionecns  of  the  A.E.S.E.  were  centiiil-.station  engineers, 
and  it.s  present  constitution  is  that  of  central-station  engi- 
neers. 

Logical  si'i]ueiice  ;  Imlividiial  aims  iiicrgi'd  in  the  cnrnriiiiil 
desire  lor  a  hody  lepiTsentative  of  ceiilral-station  engineers, 
which  is  now  the  A.E.S.E. 

That  is  the  only  fact  that  matters,  and  all  discussion  sur- 
rounding A.E.S.E.  inactivity  and  its  past,  or  E.T.U.  activity 
and  its  future,  is  superficial  and  futile. 

The  term  "  democratic  "  creeps  into  Mr.  Barnes's  letter. 
As  a  trade  unionist  he  should  be  amongst  the  first  to  recog- 
nise that  democracy  clearly  defines  the  right  of  every  section 
to  voice  its  own  opinions.  To  assert  that  "  an  effective 
organisation  will  not  tolerate  interference  "  is  hardly  a  demo- 
cratic utterance  ! 

W.  Arthur  Jones,  Hon.  Sec. 
H.   W.  Healev.   Chainunn. 

l,oii(lnn    O/c/.s/oi,.    A.R.SS.E. 

Tjcytonstone,   Ocfohrr  l')lli,  1917. 


Instructions  to  Meter  Readers. 

I  have  been  much  interested  in  your  article  on  "  Meter 
Reading";  throughout,  one  could  see  it  was  from  the  pen 
of  a  practical  man.  I  should  like,  however,  to  take  exception 
to  the  statement  of  Mr.  G.  \V.  Stubbings,  who  thinks  the 
average  man  would  advise  a  consumer  that  his  meter  was 
'M)  per  cent.  fast,  f  should  like  to  ask  G.W.S.  if  he  has 
ever  considered  it  worth  while  to  spend  a  few  minutes  with 
his  meter-readers,  and  give  tHeni  advice,  as  these  men  need 
training  just  as  much  as  the  men  in  any  other  department. 

I  have  known  a  chief  to  meet  the  meter-readers  in  at  night. 
inquire  as  to  the  number  read,  and  talk  about  the  difficulties 
in  a  practical  way.  and  advise  them  generally.  The  result  was 
that  the  men  saw-  the  importance  of  the  job.  it  led  to  a  better 
understanding,  and  afterwards  they  ti-ied  to  carry  out  as  far 
as  po.s.sible  the  engineer's  wishes.  I  can  only  recall  one  .such 
interview,  but  everybody  benefited  by  it.  I  agree  with 
G.W.S.  that  meter  reading  has  to  be  done  quickly,  and  any 
inspection  of  apparatus,  to  be  of  any  value,  w'ould  be  better 
left  to  an  inspector  proper. 

A.B.,  Meter  Inspector. 

October  loth,  10l7. 


The  Association  Movement. 

Your  leading  article  of  the  5th  in.st.  and  Mr.  Berry's  contri- 
bution of  the  l'2th  serve  to  focus  attention  on  a  subject  which 
is  destined  to  receive  even  more  consideration  in  tlie  near 
future. 

I  hojie  you  will  prevail  upon  Mr.  Berry  to  develop  in  a 
later  article  the  plans  to  which  he  refer.?  in  his  concluding 
paragraphs. 

We  are  all  in  his  debt  for  his  earlier  efforts,  of  which  he 
has  given  such  an  interesting  account,  and  his  further  advice 
cannot  fail  to  interest  many  of  your  readers. 

Has  he  despaired  of  the  Federation  of  British  Industries 
ever  becoming  a  troe  federation  of  (miiitriatinnR  of  the  type 
his  instinct  rightly  leads  him   to  desire  ? 

O.  N.  Looker. 


LEGAL 


A  Ddndalk  Puoskcution. 

At  Dundalk  Quarter  Sessions,  Vjefore  Judge  Green,  Dorainico 
Mezza.  an  ice-cream  merchant,  was  found  "  not  guilty  "  on  a  chargi; 
of  fraudulent  abstraction  of  electricity  belonging'  to  Dundalk 
Urban  Council.  Mr.  P.  A.  Sp.-vi.oing,  the  Council's  electricity 
engineer,  gave  evidence  in  su))port  of  the  contention  that  current 
was  beinpr  usetl  without  going  through  the  meter.  To  the  Judge, 
witnei!s  said  he  could  not  state  the  metho<l  used  to  prevent  the 
current  being  registered  ;  he  could  only  give  the  results.  He  was 
sure,  however,  that  "'  a  man  in  the  street  "  could  not  adopt  this 
method.  His  Honour  told  the  jury  that  there  was  no  evidence 
that  Mezza  ha<l  tampered  with  the  meter  or  the  wires,  adding  that 
it  was  often  dillicult  to  trace  electrical  defects.  The  verdict 
mentioned  above  was  returned  on  the  Judge's  adncc. 


Workmen's  Compknhation  Cases. 

At  Preston  County  Court.  William  (Jreer.  a  skilled  lahourer,  claimed 
compensation  under  the  Workmen's  Comi)ensation  Act  from  Mes.sr8. 
Dick,  Kerr  Ac  Co..  Ltd..  Preston.  The  applicant's  case  wa.s  that  as 
the  result  of  an  accident  whilst  starting  an  electrical  machine  he 
lieveloped  facial  paralysis,  which  affected  his  right  eye  and  the 
right  side  of  his  face.  The  re«ix)ndent»'  contention  was  tliat  the 
man  was  suffering  from  an  hysterical  affection,  and  that  work, 
instead  of  being  harmful,  mijfht  help  him.  His  Honour  Judge 
Sturcjes,  K.C,  fonnd  for  the  respondents,  but  gave  no  costs. 


haigh,  Preston.  The  respondent,  it  w.as  stated,  was  injured  on  June 
2;ird,  1911,  liy  his  hand  coming  into  contact  with  a  live  wire,  charged 
with  a  current  at  220  volts.  As  a  result  of  the  shock  neurasthenia 
was  brought  on,  and  by  agreement  a  sum  of  £1  a  week  was  paid  to 
him. 

The  medical  evidence  given  by  Dr.  Oollinson,  and  Dr.  House, 
Liverpool,  was  that  the  respondent  was  in  fair  jihysical  condition, 
and  that  light  outdoor  work  would  he  of  benelit  to  him,  whiL't 
brooding  over  his  condition  was  likely  to  make  it  worse. 

On  resiKindent's  behalf,  Dr.  Mooney  and  Dr.  Warrington,  Liverpool, 
said  the  man's  condition  was  still  so  serious  that  he  was  unfit  for 
any  kind  of  work. 

Respondent,  describing  the  accident,  said  the  amperage  was  very 
great  as  his  body  was  "'dead  earthed."  He  was  held  until  the 
wires  melted,  probably  for  a  couple  of  minutes,  and  was  unconscious 
for  four  hours  afterwards.  He  still  suffered  from  dizziness,  falling 
in  the  street,  confusion  in  traffic,  and.  occasionally,  loss  of  memory. 
Gardening  caused  pains  in  the. head,  and  wlien  he  tried  to  cycle  he 
fell  off  through  dizziness. 

Judge  Hugh  ySturoes.  K.C.  with  whom  sat  Dr.  Irvin  Sellers 
as  medical  referee,  rem.irked  that  the  respondent  was  what  might 
be  termed  an  "  odd  lot  "  in  the  labour  market,  and  he  was  not 
satisfied  that  the  man  was  capable  of  doing  light  work,  or  that  he 
could  obtain  such  work  in  the  open  market.  He  gave  an  award  for 
respondent,  with  co,sts. 


In  the  Bow  County  Court,  before  his  Honour  Judge  Graham, 
K.C,  sitting  with  Dr.  Bate  as  medical  referee.  Uosetta  Ellen  Cooper, 
of  Plaistow,  askeii  for  an  award,  under  the  Workmen's  Compensa- 
tion Act,  a^rainst  the  Western  Electric  Co..  Ltd.,  of  North  Wool- 
wich. It  appeared  that  the  applicant  was  employed  on  a  fuse^ 
screwing  machine,  and  in  the  course  of  using  it  she  had  to  work  a 
clutch  which  threw  a  band  on  to  a  [wheel  to  start  the  machine. 
This  clutch  was  very  stiff,  and  one  day  in  June  of  last  year,  as  she 
went  to  "  strike  on,"  she  felt  a  pain  in  her  inside,  and  felt  sure  she 
must  have  hurt  herself.  She  became  so  ill  that  finally  she  hwl  to 
be  operated  upon  in  the  hospital.  In  June  of  this  year  the 
respondents  offered  her  light  work  and  declined  to  pay  her  any 
more  compensation,  this  .action  beinff  the  result.  Medical  evidence 
was  given  to  the  effect  that  she  was  quite  capable  of  light  work  in 
June,  and  the  Medical  Referee  advised  the  Judge  to  enter  judgment 
for  the  respondents,  with  costs. 


According  to  a  Cape  newspapn-  just  to  hand,  judgment  was 
recently  delivered  by  Sir  John  Kotze  in  the  Supreme  Court  in  the 
appeal  of  Elias  Jacobs  i:  The  Cape  Town  Corporation. 

'The  appellant,  who  was  employed  by  the  Corporation,  was 
injured  whilst  repairing  some  electric  wires.  The  accident  hap- 
pened on  March  2:Srd,  1910,  and  on  September  5th  .Jacobs  claimed 
£lnO  under  the  Workmen's  Compensation  Act.  The  magistrate 
granted  a  provisional  order  for  half- wages  .it  the  rate  of  l.'is.  6d. 
a  week,  with  costs,  and  this  amount  the  Corporation  continued  to 
pay  until  Miirch  'J'.hxi  last,  when  they  caased  doing  so.  On  April 
30th  the  appellant  served  notice  on  the  respondents  claiming  £117 
as  half  of  three  years'  wages,  less  £39  paiil  since  the  date  of  the 
injury.  To  this  the  Corporation  pleaded  in  liar  that  a  period  of 
12  months  had  ex])ired  without  Elias  haviun'  taken  any  further 
steps  to  reopen  the  miitter  and  pursue  his  claim  for  comi)ensation 
for  permanent  partial  incapacity.  This  was  upheld  by  the  magis- 
trate, who  dismissed  the  application  with  costs.  From  this 
decision  Elias  .appealed.  ,. 

His  Lordship  remarked  that  the  m.agistrate  based  his  ruling 
upon  Sec.  20  of  the  Act,  which,  if  correct,  meant  that  the  applicant 
lost  his  right  to  further  compensation.  The  liability  of  an 
employer  to  make  periodical  payments  under  a  jirovisional  order 
granted  by  a  magistrate  might  stop  at  the  exi)iration  of  12  months 
from  the  date  of  the  accident,  but  that  did  not  in  any  way  estab- 
lish that  the  right  to  apply  for  a  fixed  sum  by  way  of  compensation 
had  lapsed  by  the  ethuxion  of  time.  The  Court  could  not.  through 
a  forced  construction  or  strained  inference,  deprive  a  person  of  a 
right  given  him  by  the  Act.  The  appi-al  would  be  allowed,  with 
costs,  the  judgment  in  the  Court  below  on  the  plea  in  bar  set  aside, 
and  the  magistrate  directed  to  hear  the  application  on  its  merits. 


At  Preston  County  Court  on  October  9th.  James  Berry,  electrical 
engineer,  of  Woo<icock's  Court.  Preston.  a«ked  for  a  review  of  the 
compensntion  agreement,  with  Thomas   Cross,  electrician,  Femy- 


HoLT  i:  A. E.G.  Electrical  Co.,  Ltd. 

In  the  Chancery  Division  of  the  Jligh  Courts,  on  Tuesday.  Mr. 
Justice  Younger  was  askeil.  on  behal  f  of  the  plaintiff,  to  adjourn  this 
action  gcnerall.y.  with  lilierty  to  restore. 

Mr.  GAMiRAlTll  said  the  plaintiff,  who  was  the  central  witness, 
was  serving  at  the  Front.  The  action  was  on  an  agreement  of 
service,  for  a  declaration  that  the  defendant  company  was  bound  by 
the  agreement,  and  for  damages. 

Mr.  C  J.  CoNWAV.  for  defendants,  said  the  entire  claim  rested 
upon  written  documents,  and  the  defence  was  that  certain  letters 
were  not  bindin>r  upon  the  company,  and  that  they  were  ii/lni  rircn. 
If  this  defence  failed,  the  amount  due  could  be  easily  fonnd.  The 
defenilants  said  the  consent  of  the  Board  of  Trade  had  not  lieen 
obtained,  the  company  being  in  the  hands  of  a  controller.  On  this 
paint  they  were  anxious  to  get  his  Lordship's  decision,  as  there  were 
other  cases  de))ending  upon  it.  The  case  could  he  heard  in  the 
plaintiff's  absence  without  injustice  to  him. 

Mr.  Oaluraith  said  the  case  was  started  in  the  Manchester 
District  Registry,  and  the  plaintiff  wiis  a  material  witness.  Plaintiff 
was  employed  as  the  commercial  manager  of  the  company  at  their 
head  office  in  London,  and  was  now  a  private  in  the  British 
Army  in  France.  The  agreements  were  traversed,  and  it  wna 
allegeii  there  was  no  consideration  for  them. 


■^^MM^bM^^ta 


A«^^BAM*AiA«Ml 


■MMWM^MMn 


MMM^iribMMAI 


Vol.  81.    No.  2,082,  October  id,  1917.]   THE     ELECTRICAL     REVIEW 


371 


AIk.  I  u.n\va\  siiiil,  iiir  till'  purpose  of  cominy;  to  trial  early,  lie 
thou-rht  he  could  waive  the  question  of  no  coiisiileriition. 

His  LORDSHli'  said,  subject  to  the  iiueation  of  no  conaideration 
beinff  waived,  the  case  would  take  its  ordinary  course,  when,  if  it 
was  found  necessary  to  have  the  plaintilf  present,  there  could  be  an 
adjournment.  The  case,  however,  could  not  com<"  i>n  before  Monday 
week. 

WiRBLEss  Engineer's  Action. 

Rki'ork  Mr.  Justice  Lush,  in  the  Kinji's  Bench  Division,  on 
Monday,  Mil.  Wiiitkhead  mentioned  the  case  of  Klwell  aj;ainst 
the  Universal  Radio  Syndicate,  Ltd.,  of  which,  h(.^  said,  plaintiff's 
counter-claim  was  outstanding'.  Plaintift'  "applied,  as  defendant, 
that  the  Ciise  slu>idd  stand  over  till  the  ne.xt  sittiiit;s.  riaintitf 
was  a  distinguished  en^'ineer  and  wireless  expex't.  and  tlui  substance 
of  the  couhter-claini  was  as  to  certain  contracts  he  enterei.1  into 
with  the  British  Admiralty  and  the  French  (iovernment.  The 
question  was  whether  these  %yere  really  fraudulent  contracts  in  the 
sense  that  they  ousrht  to  have  been  entered  into  with  the 
defendants.  The  ITniversal  Radio  Syndicate  was  a  wireless 
teletrraphic  company,  in  who.se  fm]iloyment  the  ]ihuntitf  formerly 
was.  The  firm  h:ul  admitted  liability  to  pliiintilV,  and  had  i)aid 
money  into  Court. 

Mk.  lloia:,  K  ('.,  said  the  Ciise  for  the  syndicate  would  be  th.at 
the  plaintiff  whilst  in  their  employ,  without  their  knowledge,  ffot 
contracts   for   his  own   benefit  and   put  the   money  in  his  own 

'     pocket, 

I         Mr,   \VHlTEHli.\o   said   Mr,   El  well  was,  of   course,    a   material 

f  witness.  He  had  a  letter  from  the  Ministry  of  French  Marine,  in 
which  it  was  stated  that  he  was  indispensable  in  France  at  the 
moment.  He  wivs  ensraifed  in  constructinjj-  wireless  apparatus  and 
wireless  stations.  Some  inventions  of  his  own  were  bein^' 
emplovtd. 

Mr.  Hogo  :  That  tliere  should  be  some  postponement,  1  think,  is 
clear.  But  the  first  ajjplicatiou  was  made  on  May  7th.  It  was 
sworn  on  May  1 1th  that  it  was  impossible  for  him  to  leave  France 
under  the  contract  with  the  French  Government,  and  the  caSe  was 
ordered  to  stand  out  till  July  2nd.  On  June  24th  another  appli- 
cation w;us  made,  a^'ain  supported  by  affidavit  by  Elwell,  who  then 
swore  that  he  had  a  contract  with  the  Itali.in  (iovernment,  which 
would  require  him  to  be  in  Italy  for  a  considerable  time.  Xow  an 
affidavit  by  a  solicitor's  clerk  stated  that  he  was  eufraK-ed  with  the 
French  authorities,  and  they  were  told  that  the  Inspector-tieneral 
charged  with  wprk  of  naval  construction  certified  that  the  jiresence 
of  Elwell  was  indispensable  upon  the  works.  He  suirgested  that 
the  matter  stand  over  for  a  month. 

His  Lordship  said  he  thought  Mr.  Elwell  should  make  appli- 
cation to  the  authorities  iu  France  for  leave  to  come  over  any  time 
the  authorities  chose  to  fix. 

Mr.  Hikjg  said  his  company  desired  to  be  wound  up,  and  wanted 

\     its  money  paid  out  of  Court  if  it  was  entitled  to  it. 

Mr.  J  USTICE  Lu.SH  said  his  Order  would  be  as  he  had  indicated, 
and  the  costs  of  the  application  would  go  to  the  syndicate. 


BUSINESS  NOTES. 


Dissolutions  and  Liquidations.— I'Hitisu  CoxTiNFA'r.\i, 

Electricity  Co.,  Ltd. — This  coujpauy  is  winding-  up  voluntarily, 
with  Mr,  C.  E,  Barker,  21,Finsbury  Pavement,  E.G.  2,  as  liquidator. 

Universal  Telephone  and  Electrical  Co.,  Ltd.— A  meeting 
is  called  for  November  13th.  at  (J,  Old  .lewry,  E.C.  2.  to  hear  an 
account  of  the  winding  up  from  the  liquidator,  Mr.   J.  E.  Percival. 

Schall  &  SCHALL,  electrical  engineers,  71-7.").  Cavendish  Street, 
London. — Mr.  Karl  Friedrich  Schall  has  retired  from  the  partner- 
ship. Mr.  W.  E.  Sch,all  Avill  attend  to  debts,  i:c..  and  will  alone 
carry  on  the  business  as  Schall  A;  Son. 

Akroyd  ,t  Marsland.  tool  and  gausre  manufacturers,  Halifax. — 
Messrs.  F.  F.  Ackroyd  A:  J.  Marsland  have  dissolved  partnership. 
Mr.  Marsland  attends  to  debts,  kc. 

Developments  in  Japan. — ^The  British  Vice-Consul   at 

Tokio,  in  a  recent  report  on  the  formation  of  new  industrial  enter- 
prises in  Japan  since  the  outbreak  of  war,  states  that  the  chemical 
industry  takes  first  place  in  recent  developments.  In  metals,  metal 
goods,  machinery  and  textiles  there  have  been  great  develop- 
ments. In  regard  to  electrical  supplies  and  accessories,  during  the 
period  reviewed  by  the  Consul,  six  Japanese  companies  have  been 
organised  for  the  manufacture  of  electrical  supplies  and  accessories, 
such  as  electric  motors,  dynamos,  switches,  lamp  bulbs,  carbon 
electrodes,  carbon  brushes,  kc.  An  improved  process  for  the 
manufacture  of  micanite  has  enabled  a  Japanese  company  to  turn 
'  lut  insulators,  both  for  the  home  and  the  export  tratle.  The  total 
combined  capital  of  the  six  companies  referred  to  amounts  to 
4,,')30,000  yen,  and  they  operate  11  factories, 

A   Westinghouse  Worlts    Committee. — There  has  been 

formed  at  the  works  of  the  British  Westinghouse  Co.,  Ltd.,  at 
Trafford  Park,  a  Works  Committee,  representing  both  the  firm  and 
the  employes,  which  deals  with  a  variety  of  matters  affecting  the 
welfare  of  the  workpeople.  The  Committee  consists  of  1 4  members 
in  all,  one  from  each  section  of  the  works,  and  two  representing 
the  firm,  and  meetings  are  held  each  Monday  afternoon.  Questions 
of  ventilation,  provision  of  tea  canteens,  purchasing  overalls  at  cost 
price,  securing  cheap  tickets  for  workmen  to  travel  home,  sugges- 
tions for  improve<l    time-keeping,  and    for  improved    methods  of 


production  have  all  liccn  (h-all  with,  and  both  the  firm  and  the 
•employ^'8  -th<^  latter  nuniliering  some  .s.ooO  — are  well  satisfied  with 
the  success  of  the  experiment  to  date.  The  most  striking  feature 
of  the  Oommitlee's  work  haa  been  in  settling  the  many  little 
ilifferences  which  arise  from  time  to  time  in  a  works  of  such  a 
large  size. 

Trading  Arrangements   witii  Italy.-  In   ^m   iiiticlc  on 

"Importation  (under  Licence)  of  Italian  (ioods  into  the  United 
Kingdom.  "  tlu>  latest  issue  of  the  Joiinial  of  the  Italian  ChamU^r 
of  Commerce  in  Lcindon  nuikes  tlu^  following  comment: — "This 
preferential  treatment  of  the  Fi'ench  export  triule  has  caused  a 
great  sensation  in  Italy,  and  has  alreiuly  arouse<l  a  feeling  of 
intense  bitterness  throughout  the  Italian  commercial  world.  At 
the  time  of  going  to  jiri'ss  negotiati(ms  are  proceeding  between  the 
Italian  and  British  Governments,  and  it  has  already  been  announced 
that  the  free  importation  of  silk  goods,  which  was  first  granted  to 
France,  has  been  extended  to  Italy  and  other  Allied  countries.  We 
hope  that  the  British  authorities  will  recognise  that  the  conces- 
sions granted  to  France  should  be  extended,  in  their  entirety,  to 
Italy,  because  any  difference  in  treatment,  besides  being  unjustified, 
might  endanger  the  future  economic  relations  between  (ireat 
Britain  and  Italy,  The  present  unfavourable  condition  of  the 
Italian  export  trade,  a  jiroof  of  which  is  furnished  by  the  extremely 
high  rate  of  exchange,  and  the  aiiverse  balance  of  the  fiireign 
trade,  is  such  as  to  justify  the  most  sympathetic  and  liberal  treat- 
ment at  the  hands  of  the  British  Government,  and  the  extension 
to  Italian  trade  of  the  same  privileges  granted  to  the  French  traile. 
Such  a  decision  would  dispel  the  apprehension  caused  in  Italy  as  to 
the  possibility  of  future  inequalities  of  treatment  in  regard  to  the 
economic  policy  of  Great  Britain  towards  the  Allies,  particniai-ly 
on  the  subject  of  Customs  duties." 

Scarcity  of    Electrical   Goods  in   South   Africa.— 'J'Ih' 

Siiutit  Afriran  MiniiKj  Jtiiirmit  for  September  says  : — "Materials 
are  getting  very  scarce  in  Johannesburg,  and  such  things  as  key- 
holders  at  7a.  tid.,  as  compared  with  Is.  3d.  in  pre-war  days,  are 
practically  unobtainable.  Switches  have  sharply  advanced  to  42s., 
being-  a  rise  of  ISs.,  and  very  few  only  are  available  at  that.  Wiring 
is  so  scarce  in  some  towns  on  the  reef  that  one  is  told  to  supply  his 
own  wire  to  couple  uji  with  the  main.  Iniiuiries  are  active  for  all 
electrical  material,  but  business  is  slow  through  the  acute  shortage 
of  materials.  Jobbing  work  and  contracts  are  still  taken  with  a 
general  understanding  that  apj)roved  substitutes  can  be  used.  All 
kinds  of  electrical  cable  material  are  very  difficult  to  obtain,  and 
then  it  is  a  matter  of  negotiation  as  regards  the  price.  Lamps  are 
being  absorbed  through  wear  and  tear  much  faster  than  supplies 
arrive  tor  replenishment.  Relief  is  expected  from  America,  and, 
maybe,  from  the  LTnited  Kingdom,  as  the  tension  there  has  been 
taken  off  somewhat  since  America  entered  the  war.  And  now  it 
would  seem  that  it  is  more  a  question  of  shipping  facilities  rather 
than  supplies  if  one  is  willing  to  pay  the  higher  values  ruling  in 
England.  The  local  demand  for  motors  has  fallen  off  since  the 
Municipality  cannot  supply  new  electrical  power.  The  contractors 
complain  that  work  is  anything  but  abundant,  since  almost  all  new 
work  in  the  shape  of  extensions  has  been  stopped  :  of  course,  in  a 
place  like  Johannesburg  there  is  always  a  lot  of  jobbing  work  and 
repairs  to  be  done.  Hence,  as.  the  staffs  have  been  depleted  through 
the  recruiting,  the  various  shops  seem  quite  well  employed.  The 
general  cry  is  that  we  could  do  more  if  we  could  only  get  the 
materials." 

Book  Notices. —  The   Trade  A/i/imi/ire  is  the  title  of  a 

magazine  inaugurated  at  "The  British  Westinghouse  "  with  the 
idea  of  bringing  together  the  apprentices,  who,  owing  to  the  large 
size  of  the  works  in  which  they  are  employed,  saw  little  of  each 
other.  We  understand  that  in  this  respect  it  has  been  extremely 
successful.  It  is  edited  by  Mr.  J.  C.  Prescott,  and  run  by  the 
members  of  the  company's  Trade  Apprentice  School ;  as  it  has  now 
reached  No,  il  issue.  Vol.  II,  it  is  evidently  well  established.  Mi-. 
H.  A.  Carney  was  the  first  editor,  but  was  recently  obliged  to  resign 
the  post  owing  to  pressure  on  his  time,  and  the  issue  before  us 
contains  a  cordially  appreciative  acknowledgment  of  his  pioneer 
labours,  as  well  as  technical  articles,  a  biographical  sketch  of 
Michael  Faraday,  and  a  humorous  account  of  the  T.A.A.  sports,  as 
well  as  other  items  of  local  intere-^t.  including  an  entertaining  tale 
of  the  Ship  C,a,na[  (d-scribed  as  a  "poem"),  on  the  lines  of  the 
"  Wreck  of  the  Hesperus." 

The  M.  (I ml  ('.  ,-l/;//c^»';c-.v'  .)/<((7«.-(»e,  the  quarterly  journal  of 
the  apprentices  employed  at  the  works  of  Messrs.  Mavor  A:  Coulson, 
Ltd,,  for  October,  hiis  also  come  to  hand.  This  is  now  quite  a 
bulky  production,  and  a  double  number  is  foreshadowed  for  the 
Christmas  issue.  We  note  that  it  appeals  not  only  to  the  appren- 
tices, to  whose  enteqn-ise  it  owes  its  origin,  but  also  to  every  grade 
of  employe,  A  description  is  given  of  the  recreation  camp 
organised  by  the  firm  on  the  shore  of  Bardowie  Loch,  an  aimirable 
innovation  which  deserves  the  attention  of  all  employers  ;  the 
remainder  of  the  contents  presents  a  remarkable  variety  of  subjects, 
ranging  from  items  about  shell  manufacture  to  articles  on  geology, 
model  making,  and  "  penny  dreadfuls."  The  producers  are  to  be 
congratulated  on  their  success. 

Faradinj  Ihmxe  Joiii-mtl  for  the  Michaelmas  Term  contains 
numerous  notes  on  past  and  present  Faradians,  articles  on  insulation 
testing  and  other  technical  matters,  and  further  additions  to  the 
lengthy  Roll  of  Honour  of  the  Institution. 

Trade  Announcement.— Messrs.  E.  T.  Pearson  &  Co., 

Ltd.,  of  4'.t  and  .'jO,  Watling  Street,  London.  E,C.  4.  have  acquired 
the  rights  for -France  and  the  French  Colonies  of  the  Wild-Barfield 
process  tor  hardening  steel  gauges,  tools,  &c.,  recently  described  in 
our  pages. 
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Electric  Furnaces    in    France. — La  Souiete  d'Applica- 

tions  des  Fours  Electriques  is  the  name  of  a  new  company  which 
has  lately  been  formed  in  Lyons,  with  a  capital  of  £20,000.  to  develop 
the  use  of  electric  furnaces. 

Catalogue. — JIkssrs;    Pass  A   Sevmour   (Ixc).   New 

York,  Ei^hty-pa^e  catalogue  of  P.  &  S.  haudy  electric  wiring 
devices. 


LIGHTING  AND  POWER  NOTES. 


Accrington. — The  local  Trades  Couuril    recently  asked 

the  B.  of  T.  to  institute  an  inquiry  into  the  working  of  the  Cor- 
poration electricity  undertaking.  The  B.  of  T.,  in  reply,  points  out 
that  the  undertaking  is  included  in  a  large  scheme  for  the  inter- 
connection of  electricity  undertakings  in  Lancashire,  and  states 
that  the  Committee  which  has  the  matter  in  hand  is  of  opinion 
that  the  scheme  will  result  in  the  general  efficiency  of  the  under- 
takings concerned. 

Argentina. — 'I'he  <iiiesti()ii  of  the  electric  lighting  in  the 

city  of  Tucumau  has  been  arranged.  The  company  has  agreed  to 
take  a  bill  of  exchange  for  i!  1 00,000  m/n.  guaranteed  by  the  Pro- 
vincial Government,  in  part  payment  of  the  amount  owing  to  it. 

A  company  has  recently  been  constituted  under  the  name  of  "  La 
Electrica,"  tlie  main  object  of  which  is  to  operate  electrical  power 
stations.  The  capital  is  SIOO.OOO  m/n.  divided  into  1,000  shares  of 
J 100  each.  The  board  consists  of  the  following  gentlemen  : — 
President,  Enrique  Piccaluga ;  vice-president,  Osvaldo  Rigamonte  ; 
director,  Francisco  Varela  ;  alternates.  Angel  Di  Benedetto  and 
Oscar  Mele  :  syndic,  Santiago  G.  Rossi  ;  syndic-substitute,  Enrique 
Bonavia. —  Itericif  n/f/ir  Itirrr  Plait'. 

Barnsley. — The  Electricity  and  Lighting  t'omniittee  has 
authorised  a  report  showing  the  whole  of  the  work  necessary  to 
put  the  plant  in  an  effiqient  state,  together  with  an  estimate  of  the 
cost. 

Price  Increask. — The  T.C.  has  decided  to  increase  the  charges 
f(n-  electricity  by  }d.  per  unit  tor  lighting  and  15  per  cent,  for 
iiower.  as  from  October  l.st,  l!tl7. 

Barrow. — Loan  Sanction. — The  L.(t.R.  has  sanctioned 

loans  of  <;10..t7.'i  for  boiler,  foundations,  steam  pipes,  ..tc,  and  sub- 
station plant  arid  switchgear,  and  ,i;.'j,H2"i  for  mains  for  electricity 
extensions.  The  Council  has  decided  that  in  the  future  applications 
for  supplies  of  electricity  for  premises  within  ;i0  yards  of  any 
existing  distributing  main  only  will  be  accepted. 

Birkenhead.  —  Waoks.  —  A    strike    at    the    electricity 

generating  station  ha.s  been  settled  Ijy  the  Committee  giving  the 
men  an  ailvance  of  Id.  per  hour,  as  demanded.  The  men  refused 
to  accejit  the  Arbitrator's  award  made  recently,  but  the  Committee, 
consid<'ring  that  the  award  was  l>inding.  did  not  accede  to  the 
request  for  a  larger  a<lvance.  The  Chief  Industrial  Commissioner 
pointed  out  that,  although  the  award  could  not  be  varied,  there 
w!is  nothing  to  prevent  the  ))arties  concerned  further  considering 
the  matter,  with  the  result  that  the  Committee  reopened  the 
ri  nest  ion. 

Birmingham. — Waces. — The  City  Conncil  has  a]>pro\-ed 

of  a  further  war  wage  advance  of  .Ss.  per  week  for  the  manual 
employes  of  the  Coi-poration  of  IH  years  and  upwards,  and 
la.  lid.  to  those  under  that  age,  the  increase  to  take  effect  as  from 
August  1st.  The  estimated  cost  of  the  proposed  a<lvance  through- 
out the  Ciirporation  service  is  i;(j(i,">80  per  annum. 

Blackpool. — Wages. — Tlie  municijwl  em|)loyes  recently 

asked  for  the  war  lionus  of  7s.  to  be  increased  to  10a.  ;  the  Corpora- 
tion offered  ll.s.  Instead,  or  to  submit  the  matter  to  arbitration. 
The  employes  chose  the  latter,  and  the  arbitrators  have  awarded  a 
total  bonus  of  12s.  for  men  and  Its.  for  women.  The  town  clerk 
has  been  instructe<l  to  write  to  the  Committee  on  Pi-oduction. 
pointing  out  that  the  award  is  contrary  to  the  terms  of  reference, 
OS  the  amount  awardeil  is  in  excess  of  that  demanded.  In  the 
meantime,  workers  in  the  gas  and  electricity  departments  have 
put  in  a  claim  for  1  "is.  a  week  war  bonus,  on  the  ground  that  they 
are  in  a  certified  occupation. 

Bradford. — Pkick  Rkvisio.v. — On  the  Eleitricity  Com- 
mittee submitting  for  approval  the  proposed  revised  and  advanced 
charges  tor  current  Cpreviously  published  in  the  Ei,eotrical 
RKVif;w)  to  the  T.C.  Mr.  J.  F.  Waugh  moved  that  the  minutes  be 
referred  back,  and  said  bulk  consumers  were  alreaily  supplied 
cheajily.  and  he  objectel  to,  their  receiving  preferential  treatment 
»9  compared  with  the  4d.  flat-rate  consumers.  Charges  to  bulk 
users  at  Bristol  and  Birmingham  had  been  advanced,  but  the  result 
feared  by  the  Bradford  Cominitter  had  not  occurred  jn  those  cities. 
In  re|ily.  AUl.  Robinson  .said  .Mr.  Waugli.  apparently,  would  prefer 
that  the  whole  of  the  extra  cost  of  coal,  wages.  iVc,  should  conic 
out  of  the  bulk  consumers,  but,  so  far  as  they  were  concerned,  the 
f.'onimiltee  had  arrauged  that  any  variation  in  the  price  of  coal 
should  be  m-t,  a!i<l  the  bidk  consumers  had  met  them  to  the  extent 
of  £  Ilt.Oiin  in  regard  to  the  extra  eo.st  of  coal.  The  returns  of  the 
department  ]iroved  that  the  cliarges  for  bulk  supply  were 
profitable,  but  the  Committee  was  supplying  firms  who  could 
produce  their  own  power,  and  it  was  desirable,  if  they  w.inted  a 
cleaner  city,  that  the  |)>wer  should   be  produced  .it  the  municipal 


Works.  The  department  had  all  kinds  of  consumers  to  supply,  and 
a  general  flat  rate  was  out  of  the  question.  The  minutes  were 
adopted  as  amended. 

Burmah. — The    Rangoon     Municipal     Committee    has 

resolved  ni,>t  to  agreed  to  the  proposal  to  enter  into  a  fresh  agree- 
ment with  the  Rangoon  Electric  Tramway  Co.  for  the  public  light- 
ing of  Rangoon  for  a  period  of  21  years,  but  desires  that  the  Roiids 
and  Buildings  Sub-Committee  should  further  examine  the  whole 
question. — Iiidimi  Eiici'i  nee  ring. 

Cavan. — Mr.    ,J.    P.    Tierney,    of    Dublin,    has    been 

authorised  to  prepare  a  scheme  tor  an  installation  of  electric 
lighting  in  the  workhouse. 

Chile. — The   Diariti   Ojiiitil  (Santiago)  publislies  decrees 

granting  concessions  for  the  installation  of  electric  lighting  and 
power  .systems  (overhead  transmission^  to  Don  Leopoldo  Chasau — 
in  the  town  of  Los  Sauces,  Department  of  Angol  ;  Don  Rojelio 
Pinto — in  the  town  of  San  Jose  de  Maipo,  Department  of  La 
Victoria  ;  Don  Eduardo  Valdivieso  V.  (on  behalf  of  Don  Erardo 
Setz  H.) — in  the  town  of  Lanco,  Department  of  Valdivia. — Board 
-  itf  Trade  Jiiiiriial. 

Colchester. — Phoposei)   Nkw  Plant. — A  rejtort  as  to 

the  necessity  of  installing  additional  plant  at  the  electricity  works, 
in  order  to  be  in  a  position  to  rosume  the  lighting  supply  imme- 
diately after  the  war,  is  to  be  prepareil  by  the  engineer,  with  a 
view  to  a  loan  being  applied  for. 

Continental. — Fkench  Water  Powers. — In  reply  to  a 

question  on  the  subject  in  the  French  Parliament,  the  Minister  of 
Agriculture  recently  stated  that,  in  accordance  with  a  decree 
issued  in  December  of  last  year,  all  questions  relating  to  the 
utilisation  of  the  power  of  non-navigable  rivers  and  streams  in  the 
country  had  for  the  period  of  the  war  been  transferred  from  the 
Ministry  of  Agriculture  to  the  Ministry  of  Munitions.  At  the 
same  time,  close  co-operation  continued  to  exist  between  the  two 
departnients,  with  the  object  of  utilising  all  available  water  power, 
and.  as  affording  some  idea  of  the  Work  that  had  been  done,  he 
stated  that  plant  tl»  the  extent  of  400.000  H.p.  had  been  established, 
or  was  in  course  of  construction,  in  the  Alps,  the  Pyrenees,  and  in 
central  France.  He  also  pointed  out  that,  in  the  case  of  many  of 
the  agreements  entered  into  on  behalf  of  the  French  Government 
with  hydro-electric  undertakings,  powers  had  been»  reserved  under 
which  the  generating  stations  were  under  agreement  to  supply  for 
a  number  of  years  after  the  war  a  certain  proportion  of  the  current 
generated  at  a  cheap  rate.  Several  of  the  plants  in  question  were 
in  connection  with  factories  making  explosives  with  a  calcium 
carbide  ba.se.  With  the  cessation  of  hostilities,  it  would  not  be 
difficult  to  convert  such  plants  to  cyanamide  manufacture,  and 
conse(iuently  there  were  good  prospects  of  large  and  relatively 
cheap  supplies  of  synthetic  nitrate  manures,  which  would  be  of 
great  benefit  to  French  agriculture. 

Spain.  -La  Sociedad  Electra  Rocajo  has  secured  a  concession  to 
establish  a  plant  to  utilise  the  water  power  of  the  River  Najerilla 
near  Brieva  (Province  of  Logrono)  in  the  generation  of  electrical 
energy  for  lighting  and  power  purposes. 

The  (Jo-operativa  Electrica  de  Santiago  de  Compestela  is  the 
title  of  a  company,  with  a  million  pesetas  of  capital,  formed  to 
supply  electricity  in  Compestela. 

Dublin. —  Dining  a  discussion  at  the  I'ort  and   Harbour 

Board,  it  wtus  mentioned  that  there  was  an  increasing  <li'inand  on 
the  north  side  of  the  river  for  electricity,  and  it  was  decided  that 
the  Board's  engineer  should  consult  with  the  Corporations 
engineering  authorities  on  the  subject. 

Iceland. — It    is    ainiounued    from  Copenhagen    that    a 

Danish  conqjany  has  just  been  formed  with  the  object  of  utilising 
the  water  power  resources  of  Iceland. 

India. — According  to   ImUitn  EnijiiU'crhiij,  the  extension 

of  the  Coonoor  water  supply  is  under  contemi)lation.  "In  con- 
nection with  the  above,  it  hius  been  suggested  that  in  regard  to  the 
question  of  generating  electricity  from  the  Ralliar  Waterfalls,  it 
is  found  that  the  current  thus  derived  would  be  sufficient  to  light 
the  whole  station  with  electricity  as  well  ius  to  supply  all  the 
neighbouring  estates  with  power  for  their  fjictoriea.  The  initial 
outlay  wouUl  be  a  lakh  and  10.000  rupees,  but  at  present  the  annual 
cost  of  lighting  the  station  is  nearly  Rs.  ti.OOO,  whereas  with  elec- 
tricity it  would  be  loss  than  one-third  that  amoimt. 

Owing  to  the  shortage  of  electricity  nieters.and  as  an  alternative 
to  declining  to  ccuinect  new  consumers,  the  Bombay  E.L.  ,.t  T.  Co. 
has  submitted  to  the  Corporation  a  jiropusal  that  such  new  con- 
sumers shoulii  be  c-harged  1  rujiee  i)er  point  )ier  month,  this  figun- 
being  baseil  on  the  yield  )>er  jioint  of  existing  consumers  of  various 
classes  during  a  recent  six  months.  The  Cor|>oration  is  recom- 
mended by  its  Committee  to  agree  to  this  as  a  temporary  measure, 
provided  that  meters  are  fitted  within  oiu^  year  after  the  termina- 
tion of  the  war. 

Leith. —  I'rii'k    Increase. — The   T.O,   luus   ])assed    the 

following  increases  in  the  charges  for  energy  :— Power  from  IJd. 
per  unit  to  1  ,iil.  per  unit  net  ;  lighting  from  4id.  to  IJd.  per  unit 
net.  /Previously  discounts  were  given.  T'he  chanires  are  necessary 
to  meet  an  estimated  deficit  of  i:4..")7!l. 

Limerick. — Waoes. — On  a  demand  by  the  electric  light- 
ing staff  for  an  ini'rea><e  of  10s.  ))er  week  in  wages,  the  Electricity 
('<imniitt«'t'  offered  ."»«..  whicli  wa-s  acarpted. 
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London. — L.O.C. — The   FiiiaiKe  (.VmimitLee  reconiiiK'iKls 

tbe  sanction  of  the  Council  to  the  borrovvinji  of  £27,S2.7  by  the 
Poplar  B.C.  for  electricity  srenornting'  plant. 

Morocco. — Fiider  the  auspices  of  the  Coiii]iiiiihi  Tiaiis- 

allantica.  of  Barcelona,  Sp.aiu.  a  small  central  electric  liK'htiii^' 
.station  hius  just  been  comi)leted  in  Tantriers.  Althou^'h  the  plant 
at  present  installed  only  comprises  a  20U-H.P.  Siiliier-Diesel  tfene- 
ratin'T  .let,  it  is  propo.sed  to  extend  it  np  to  eisjht  such  irroups  in 
the  near  future.  The  engines  are  to  Ix'  adapted  to  run  with  tar 
oils,  and  also,  if  necessary,  to  use  sea  water  for  cooling'  jiurpose. 

New    Zealand. — The    Odverninenl    Nationul    Effiuieiicy 

Board  has  invited  Mr.  .1.  Orchiston.  ('hief  Ivlectrical  Entrineer  to 
t he  Post  and  Teletrraph  Department,  to  report  on  his  proi)osal  for 
estalilishinfr  an  indu.stry  in  New  Zealand  for  producintr  nitrates 
fi'om  the  air.  Mr.  Orchiston  has  aeiiuired  data  dealinpr  with  thi- 
cost  of  hydro-electric  schemes,  and  in  no  case,  he  said,  can  elec- 
tricity be  jrenerated  as  cheaply  as  by  utilisin'f  any  of  the  lar;re  falls 
in  the  south-western  sounds  of  New  Zealand.  One  of  the  simplest 
propositions  is  that  jiresented  in  utilising'  the  Boweii  Falls,  in  the 
Milford  Sound.  He  estimates  that,  after  makinfr  full  allowances 
for  all  contingencies,  ener<ry  could  be  ]>roduced  for  one-fiftieth  part 
of  a  penny  per  unit,  or  I  H.P.  at  a  co.st  of  X.\  per  annum.  .\t  the 
Bowen  Falls  there  is  deep  water  close  to  the  side  of  the  sound,  and 
[lerfect  shelter  in  all  kinds  of  weather. — Jnuniul  U.S.  nf  Artx. 

Rotherham. — Tlie  Electric  Ligiit  and  Tramways  Com- 
mittee has  received  a  communication  from  the  Ministry  of  Muni- 
tions that  its  present  policy  is  that  no  facilities  will  be  tfiven  to 
the  Shettield  Corporation  lieyond  those  already  authorised,  so  lontr 
ixs  the  Rotherhara  Corporation  hivs  sufficient  plant  for  the  inter- 
supply  of  current  to  the  Sheffield  Corporation  on  reasonalile  terms. 

St.    Anne's-on-Sea. — Year's    Workixo.— The    annual 

report  of  the  workinj;'  of  the  Council's  electricity  undert.akinjr  for 
the  year  ended  March  Hist  last  shows  a  total  revenue  of  £  14.!l.")2. 
workiuff  expenses  amountin;;'  to  £11.368,  and  special  expenses 
£1,074,  making'  the  tot.al  expenses  £12,442,  iind  leavin;.'  a  yross 
profit  of  £2,510;  with  £XB4  transferred  from  the  war  munitions 
account,  making  a  total  of  £3,371,'  and  deducting  interest  and 
sinking  fund,  and  b.ank  charges.  i.V;c.,  £3,45'.l,  a  deficit  on  the  year's 
working  of  £S."i  resulted,  which  has  been  debited  to  the  reserve 
fund.  During  the  year  1.41)4,488  units  were  sold,  an  increase  of 
1S7,1S8. 

South  Africa. — The  Works  Conimittee  of  the  Krugers- 

dorp  (^Transvaal)  Municipal  Council  reports  that  it  has  under 
consideration  the  question  of  increasing  the  charges  for  electric 
light  connections.  It  points  out  that  the  price  of  copper  wire  has 
risen  from  lOd.  to  4s.  per  lb.,  and  of  other  materials  by  at  least  100 
per  cent.  ;  also  that  at  t^e  present  time  it  is  impossible  to  obtain 
good  cut-outs,  and  that  makeshifts  have  to  be  used. 

Stratford-on-Avon. — Electricity  Prices. — A  Com- 
mittee has  recommended  the  T.C.  not  to  accede  to  the  request  of 
the  local  Electricity  Co.  for  leave  to  increase  the  charge  for  current 
for  the  period  of  the  war  and  12  months  after,  from  lid.  to  lijd.  per 
unit,  but  the  matter  has,  by  the  casting  vote  of  the  Mayor,  been 
referred  b.ack  for  re-consideration. 

Stretford. — At  a  recent  meeting  of  the  IT.D.C.  it  was 

I'eported  that  the  clerk  had  submitted  to  the  chairman  of  the  Legal 
and  Parliamentary  Committee  a  statement  of  points  which  it  was 
desirable  should  be  given  in  evidence  by  the  representatives  of  the 
Urban  District  Councils'  Association  before  the  B.  of  T.  Electric 
Power  Supply  Committee.  The  following  is  a  summary  of  the 
statement: — CI)  Principle  of  distribution  by  local  authorities 
should  be  retained  :  (2)  that  no  charge  should  be  made  on  the 
general  body  of  ratepayers  for  the  benefit  of  electricity  constnuers, 
and  that  the  outstanding  debt  of  any  small  superseded  station 
should  be  taken  over  by  the  super-station  authority  :  (3)  that  the 
super-station  authority  should  be  under  obligation  to  supply  energy 
in  bulk  ;  C4)  that  the  super-station  authority  should  be  under  obli- 
gation to  supply  energy  to  local  authorities  at  uniform  rates  : 
(."')  large  power  consumers  should  be  supplied  through  the  local 
authority,  and  not  direct  from  the  super-station  authority  ; 
( li )  local  authorities  should  have  preponderance  of  representatives 
oil  super-station  authority.     The  Council  approved  the  statement. 

Todmorden, — The  annual  accounts  of   tiie  Corporation 

Electricity  Department,  submitted  last  week,  show  an  income  from 
sale  of  current  of  £3,107  :  other  income,  £277  ;  working  expenses. 
£  l,0'.t4  and  a  deficit  on  working  of  £  70!t.  Sinking  fund  and  interest 
allowances  amounted  to  £l.mi4,  making  a  total  deficit  of  £2,(>73. 
which  has  been  met  by  a  transfer  from  the  district  fund  revenue 
account.  The  deficiency  last  year  was  £1,580.  The  loan  capital 
outstanding  at  March  31st,  1917,  was  £19,585. 

U.S.A. — The    Kansas    City   I>ight   aiiB    Power    Co.  has 

contracted  with  the  General  Electric  Co.  (U.S.)  for  two  25.000-KW. 
turbo-generators  for  its  new  power  plant,  which  is  designed  for  an 
ultimate  capacity  of  240.000  KW. 

Wakefield. — The  electrical  engineer  rejiorts  that  during 

the  past  year,  owing  to  the  pollution  of  the  river  with  chemical 
waste,  considerable  trouble  has  arisen  from  corrosion.  In  October 
a  reserve  stock  of  coal  caught  fire,  occasioning  considerable  loss, 
and  in  February  a  fire  occurred  on  the  H.T,  switchboard,  tntei- 
rupting  supply  for  9J  hours.  During  the  year  4.4 15,lo.s  units  were 
sold,  equal  to  83  units  per  head  of  population. 

Workington.— Prov.  Order. — The  T.C.  has  decided  to 
apply  to  the  B.  of  T.  for  a  prov.  order  for  electric  supply. 


TRAMWAY  AND  RAILWAY  NOTES. 


Belfast.— -\t  the  meeting  <>f  the  Tramway.s  Couimittee, 

it  was  reported  that  the  receijits  for  the  i)!ist  month  showed  an  in- 
crease of  £I,lI0U  as  compared  with  the  corresponding  period  of 
last  yi^ar.     .\  report  on  the  state  of  the  track  was  also  presented. 

Birmingham. — Arterial  Ko.vds. — An  important  report, 

embodying  proposals  for  reconstructing  and  widening  arterial 
rotuls, engaged  the  attention  of  the  City  Council  last  week.  It  stated 
that  during  the  i)ast  20  years  £492,375  had  been  expended  by  the 
Tramways  Committee  and  the  Public  Works  Committee  in  carrying 
out  the  widening  of  parts  of  the  main  thoroughfares  in  connection 
with  general  improvements  and  electric  tramway  develo])ments. 
The  average  yearly  outlay  amounted  to  £1  l.7iil.  Not\vithstanding 
that  expenditure  (large  in  comjiari.son  with  the  results  achieved), 
not  a  single  one  of  the  city's  main  arteries  had  lx«u  so  widened 
that  its  further  widening  was  not  a  concern  of  the  present  genera- 
tion. The  proposal  was  to  widen  the  eight  great  arterial  roads 
which  ran  into  the  centre  of  Birmingham,  together  with  four  that 
led  off  them,  to  110  ft.  and  l2o  ft.  The  Tramways  Committee 
was  contemplating  the  adopticm  of  the  single-deck  car.  and  it  was 
hoped  ultimately  to  run  these  on  independent  slee])er  tracks.  An 
advantage  wa.s  that,  if  in  the  future  it  was  decided  to  increase  the 
gauge  of  the  tramways  from  3  ft.  li  in.  to  4  ft.  s.J  in.  it  could  l* 
done  upon  the  sleeper-track  system  with  comparative  ease  and  low 
cost  upon  the  width  provided.  The  only  practicable  position  for 
track,  in  a  shopping  or  business  street,  was  in  the  centre  of  the 
road,  consequently  it  was  necessary  to  provide  a  carriage  way  on 
either  side.  The  minimum  width  required  was  27  ft.  for  the 
tramway  track  and  24  ft.  for  each  of  the  two  carriage  ways, 
making  together  75  ft.  between  the  pathways;  footpaths  17  ft. 
I>  in.  each,  would  give  a  total  street  width  of  110  ft.  The  27  ft. 
of  tramway  track  "would  provide  the  necessary  standing  room  for 
passengers.  The  cost  of  the  necessary  street  widenings  was 
estimated  at  £042.704 — an  amount  which  would  be  spread  over  a 
number  of  yeats.  The  tramway  manager  (Mr.  A.  Baker)  states 
that  the  present  cars  are  too  heavy  and  cumbersome  (a  double- 
deck  car  such  as  now  used  weighs  about  1 5  tons  unloaded,  and 
getting  on  for  20  tons  loaded),  that  they  accentuate  the  congestion 
of  traffic,  are  noisy,  and  that  much  damage  is  done  to  the  tramway 
track.  The  cost  of  maintenance,  both  to  the  track  and  rolling 
stock,  is  extravagantly  heavy.  The  remedy  is  the  provision  of 
single-deck  cars  on  independent  tracks.  It  is  estimated  that  the 
annual  saving  from  independent  sleeper  tracks  would  be  £7(1,000 
in  cost  of  reconstruction  and  repairs  and  maintenance  of  permanent 
way,  £10.000  on  repairs  and  maintenance  of  rolling  stock,  and 
£20,000  in  operating  expenses  accruing  from  a  better  time  taV)le. 

Bury. — The  manager  of  the  Corporation  Tramways  has 

reported  to  the  Committee  that,  in  consequence  of  increased  rate  of 
.  wages  paid  to  the  employes,  it  will  be  necessary  to  raise  the  fares  ; 
it  has  been  decided  to  draw  up  a  revised  table  of  fares. 

Continental. — Spain. — The    abridged    scheme    for    an 

underground  electric  railway  at  Madrid.  4  km.  in  extent,  which  is 
about  being  taken  in  hand,  is  estimated  to  cost  8,000.000  fr.,  being 
4.100.000  fr.  for  the  underground  construction  works.  l.OOO.OOO  fr. 
for  surface  works,  and  l.(;5(l,000  fr.  for  rolling  stock.  There  will 
be  nine  stations  :  the  trains  will  he  made  up  of  five  carriages,  with 
accommodation  for  250  passengers,  the  service  being  every  two  or 
th ree  minutes, — L' Elettrotiu-ii ica. 

Dover. — At  a  meeting  of  the  Trannvays  Committee,  it 

was  proposed  to  levy  a  special  (id,  rate  to  meet  compensation  claims 
arising  out  of  the  recent  accident ;  a  suggestion  was  made  that 
a  2s.  (id.  rate  would  be  required,  which  would  give  some  £23,000.  A 
scheme  for  retlucing  the  gradient  on  the  hill  on  which  the  accident 
took  place  was  considered. 

East  Ham. — Year's  Work  inc. — In  a  recent  i.ssue  we 

gave  the  borough  treasurers  figures  for  the  working  of  the  Cor- 
poration tramways  during  19!(!-17,  showing  a  deficit  of  £2.395. 
According  to  figures  published  by  Mr.  Ullmann,  the  manager,  the 
deficit  amounted  to  £3.213.  During  the  year  18.(119.000  passengers 
were  carried,  as  against  20.428.000  in  the  previous  year,  the  car- 
mileage  being  also  reduced.  The  revenue  per  car-mile  was  lO'Old., 
as  against  9'87d.,  and  the  operating  cost  was  8'83d.  per  car-mile,  or 
nearly  Id.  in  excess  of  1915-16.  Some  40  per  cent,  of  the  receipts 
were  from  id.  fares,  but  these  were  abolished  on  March  1st. 

Halifax. — Discount  Tickets. — The  Tramways  Com- 
mittee, liist  week,  agreed  to  grant  a  request  by  the  organised 
tradesmen  of  the  town  that  the  Committee  should  .sell  tickets  in 
lilocks  of  500  each,  at  a  discount  of  25  per  cent. 

Leeds. — Traffic  Returns. — ^The  accounts  for  the  city 

tramways  undertaking  for  the  first  six  months  of  the  current  year 
up  to  the  end  of  September  were  presented  to  the  Tramways  Com- 
mittee on  Monday.  The  total  receipts  amounted  to  £29*;. 8(17. 
which  is  a  record  for  six  months'  working,  and  an  increase  of 
£28.84(!  on  last  year's  figures.  These  figures  have  been  attained 
in  spite  of  a  decreased  service,  40.724  fewer  car-miles  having  been 
run.  The  earnings  per  car-mile  work  out  at  14(il8d..  a  very  high 
figure,  being  r529d.  more  than  in  the  corresponding  period  of  last 
year.  The  number  of  passengers  carried  was  (il,823,98(i — 4,505,347 
more  than  last  year.  The  number  of  cars  in  use  was  238,  and  the 
amount  per  head  contributed  by  the  population  was  10s.  9d.  The 
working  expenses  for  the  half-year  total  £1.50.190.  an  increase  of 
£22,000,  being  about  half  the  total  receipts.     The  increase  in  ex- 
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pemlitiin;  is  attributed  to  wai'  bonuses  and  to  enhanced  cost  of 
materials  used  in  repairs.  Traffic  exijenses  amounted  to  £1^,583 
and  ^ener.al  repairs  to  £8,S(;i».  Increased  income-tax  and  reserve 
fund  charg'es  cover  £(>,0()0.  The  estimate  for  the  whole  year  pro- 
vides for  a  surplus  of  £5,5,000  in  relief  of  rates,  and  this,  we  gather, 
is  likely  to  be  fulfilled. 

London.^ — L.C.(\ — The    ]Tii;:lnv;iys     Committee    reports 

that  clurintf  the  1 1  weeks  ended  October  ;ird  I27,:i4-l,!»0l  passengers 
were  carried  on  the  Council's  tramways,  a  decrease  of  3,469,325  as 
compared  with  the  corresponding  period  last  year.  The  traffic 
receipts  during  the  same  period  amounted  to  £(;3.5,41,"),  an  increase 
of  £83,144  :  the  total  receipts  from  April  1st,  1917,  show  an  in- 
crease of  £  IS'.SOCi  as  compared  with  191(1. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


A  Large  Submarine  Cable. — 'I'lit'  New  York  Tekplioiu' 

Co.  has  laid  across  Raritan  Bay  a  cable  nearly  'li  miles  in 
length,  containing  74  pairs  of  wires,  and  superseding  3,(100  mile?  of 
overhead  wires  previously  in  use  on  the  land  route.  It  is  claimed 
that  this  is  the  largest  submarine  cable  in  the  world. 

Argentina. — Early    in    Auicitst  the  Ministry  of  Marine 

was  informed  that  a  wireless  station  was  at  work  in  the 
neighbourhood  of  Trelew,  and  a  search  was  m.ade.  Eventually  it 
was  discovered  with  tlie  aid  of  a  cruiser,  on  the  pi-emises  of  a 
business  house  in  the  town  of  Trelew.  Considerable  reserve  is 
maintained  on  the  subject. 

The  concession  applied  for  l)y  .Seuor  A.  Schwimmer  for  the 
installation  of  an  automatic  telephone  system  in  Buenos  Aires  has 
been  discussed  by  the  Municipal  Commissioners,  and  referred  hack 
to  the  Mayor. — llrr'ii'w  of  the  Hirer  PUitr. 

Dewsbury. — The  Chamber  of   Tra(ie  has  put  before  tlie 

Home  Office  a  scheme  of  telephone  warning  to  shopkeepers  of  air 
raids,  so  that  shop  lighting  restrictions  may  be  relaxed,  at  any  rate 
within  a  quarter-mile  radius  of  the  centre  of  the  town.  The  proposal 
is  that  six  shops,  covering  six  areas  of  the  town,  should  receive 
telephone  warning  of  a  raid  from  the  exchange.  These  six 
tradesmen  would  each  warn  sis  others,  and  they,  in  turn,  would 
warn  groups  of  shopkeepers  in  their  neighbourhoods,  as  allotted  to 
them.  It  is  held  that  by  this  means,  the  whole  of  the  lights  of  the 
19(i  shops  in  the  main  town  area  could  be  extinguished  within  five 
minutes  of  the  receipt  of  the  original  telephone  warning  from  the 
exchange.  Shops  electrically  lighted  would  not  need  the  warning, 
as  their  lights  would  be  cut  off  at  the  power  station.  The  Home 
Office  has  asked  the  Chamber  for  further  details,  pointing  out  that 
the  scheme  presents  difficulties,  but  that  it  is  to  receive  every 
consideration.  The  Chamber  is  also  conferring  with  the  chief 
constable  of  the  town  as  to  police  co-operation. 

Dutch  Cable  Biocltade. — Oommereial  cable  communica- 
tion witli  llulhiiid  was  interrupted  last  week  by  order  of  the  British 
Oovernment  until  such  time  as  the  Netherlands  Govei-nment  consents 
to  put  a  stop  to  the  transit  of  sand,  gravel  and  scrap  metals  through 
Holland  from  Germany  to  Belgium. 

The  use  of  British  cables  is  a  concession  which  cannot  be  claimed 
as  a  right,  as  any  messages  which  are  allowed  to  pass  do  so  as  an 
act  of  grace. 

Windhuk    (South-West  Africa   Protectorate).^A  party 

of  rniim  of  S..\.  members  of  Parliament,  whilst  making  a  tour  of 
the  I'roleetorate.  iiaid  a  visit  to  the  wireless  station  at  Windhuk, 
and  a  description  of  the  station  was  given  to  them  by  Capt.  Kellavvay. 
The  motive  power  consists  of  two  Diesel  oil  engines.  The  large 
A.(;.  generators  are  designed  for  a  single-phase  output  of  2."iO  KW.  at 
"lOO  volts  and  3.")0  cycles.  The  transformers  are  of  the  oil  type, 
designed  to  step  up  from  "lOO  volts  to  r)2.000  volts.  There  are  five 
masts  each  390  ft.  high,  weighing  roughly  30  tons  each,  all 
insulated,  and  all  maintained  in  position  by  steel  wire  cables.  The 
tninsmitting  aerial  consists  of  20  silicium-bronze  cables,  10 
running  south-ea.st  and  ID  .south-we.st  from  the  ajK-x.  The  two 
re<H'iving  aerials  consist  of  J-in.  <liameter  silicium-l)ronze  cables. 
The  li.ittery  comprises  12.H  Tudor  cells  of  27(1  ,amix;re-hour  capacity. 
It  was  explained  that  the  transmitting  plant  of  the  wireless  station 
was  inoperative  owing  to  the  removal  of  essential  parts  by  the 
Germans.     The  receiving  of  messages  is  being  maintained. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Dublin. — November  1st.  G.N.  Railway  Co.  (Ireland). 
Six  or  twelve  months'  supply  of  general  stores  (including  several 
electrical  items).    See  "Official  Notices"  October  .ith. 

Grimsby. — October  29th.  Corporation.  House  service 
lioxes  and  house  f use-boiex  and  fitting).  .See  "  Official  Notices " 
October  12th. 


CLOSED. 
Bath. — C.C.     Five-ton  "Sentinel"  steam  wagon,  £970 

net  :  Alley  &  MaoLellan,  Ltd. 

Cape  Town. — Tenders  received  for  the  wiring  f>f  the  new 

Union  .T.ack  Club  : — 

R.  G.  Jack (accepted)  £210 

J.  A.  Woods  &  Co 237 

Edward  A.  Hhaw  4  Co 242 

Glasgow.  —  Tramways  Committee.  Tenders  recom- 
mended : — Cable  :  Liverpool  Electric  Cable  Co..  Ltd.  ;  B.I.  and 
Helsby  Cables,  Ltd. 

Hereford. — T.C.      Electric  motors  and  pump :    Mather 

and  Piatt,  Ltd.,  £736. 

London.  — -  L.C.C.  —  Highways  Committee.  Electric 
cables  for  the  Council's  tramways  : — 

Western  Electric  Co..  Ltd (accepted)  £1,4J0 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd 1,462 

Callender's  Cable  &  Construction  Co.,  Litd.         ..         ..  1.480 

B.I.  &  Helsby  Cables,  Ltd 1,480 

Johnson  &  Phillips,  Ltd 1,480 

Siemens  Bros.  &  Co.,  Ltd.        ..        1,490 

W.T.  Glover  &  Co.,  Ltd (part  only)  950 

(General  JManager's  estimate,  £1,200.) 

Steel  tires  for  tramcars  (1,500  driving-wheel  and  750  pony-wheel 
tires).     Accepted  tenders  : — 

Brown-Bayley's  Steel  Works,  Ltd £7,294 

Patent  Shaft  &  Axletree  Co.,  Ltd 7,990 

Southend-on-Sea. — T.C.     Tramway  undertaking  : — 

Edgar  .\llen,  Ltd.— Switches,  crossings  and  ttsh-plates,  £54. 
liadtields,  Ltd. — Three  pairs  of  points  and  three  crossings,  £237. 

Sunderland. — T.C.  Electricity  and  Lighting  Committee. 
Steel  tubes  :  Dewhurst  Engineering  Co. 


FORTHCOMING     EVENTS. 


Institution  ol  Mechanical  Engineers.— Friday,  October  19th.  At  6  p.m. 
At  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.  "  A  Com- 
parison of  the  Working  Costs  of  the  Principal  Prime  Movers,"  by  Mr. 
Oswald  Wans.   General  meeting. 

Junior  Institution  of  Engineers.— Friday,  October  19th.  At  8  p.m.  Lecture 
on  "  The  Application  of  Coal  Gas  to  Commercial  Vehicles,"  by  Mr.  W.  A. 
Tookey. 

British  Empire  Producers'  Organisation.— Thursday,  October  25th.  At 
1.30  p.m.  At  the  W^aldorf  Hotel.  Luncheon  meeting.  Marquis  of  Graham 
to  preside.  Guest,  Right  Hon.  John  Hodge,  P.C.,  M.P.,  Minister  of 
Pensions. 

Institution  of  Civil  Engineers.— Thursday,  October  25th.  At  ;).30  p.m.  At 
the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.  Meeting  to 
consider  the  establishment  of  a  central  organisation  for  improvement  in 
and  better  co-ordination  of  engineering  training,  and  the  appointmant  of  a 
representative  committee  to  initiate  action. 


NOTES. 

Volunteer  Notes.— County  of  London  Voi.untekr 
Engineers  (Field  Companies). — Headquarters,  Balderton  Street, 
Oxford  Street,  W.  1. 

Orders  for  the  week,  by  Lieut. -Colonel  C.  B.  Clay,  V.D.,  commanding  :— 

Officer  for  ttie  »'«pt.— Lieut.  C.  E.  Campbell. 

J<ril(«.— Week  ending  Saturday,  October  27th,  li)17:  — 

Monday.— No.  3  Couipany,  Left  Half.     Recruits,  signalling,  C.30. 

Tuesday.     Physical  drill  and  bayonet  exercise,  7.30. 

Wednesday.  -  N(t.  1  Company,  0.30. 

Thursday. -No.  2  Company.  6;  higualling,  ainhulance,  CkIX). 

Friday.— No.  3  Company,  itight  Half.     Kecniits,  (5.30. 

Musketry.— Bjlvedere  Uoad.    Tuesday,  Wednesday,  and  Thursday,  .'>.80  to  7. 

Note. — The  Medical  Ofliccr  will  attend  for  examinatiun  of  recruits,  .tc,  on 
Thursday  at  G. 

Unless  otherwise  indicated,  all  drills  take  place  at  Headiiuarters. 

(By  order)  Maclkou  Yjiakslkv,  Capt,  and  Ailiulimt. 

Cranemen's  Wages. — Thcic    1ms    been    correspondeiicc 

liftween  the  Aberdeen  llarbiiur  Hoard  and  the  Chief  Industrial 
Commissioner  with  respect  to  the  wages  of  steam  and  electric 
cranemen,  who  liave  asked  for,  an  increase.  After  full  considera- 
tion, the  Hoard's  Committee  has  decided  that  the  matter  is  not 
one  that  can  b(^  settled  liy  mutual  agreement,  and  has  replied  to 
the  Industrial  Commissioner  stating  that  the  difference  must  be 
settled  by  arbitration. 

Mechanical     Arms.  —  At    the    .fmiior    Institution    of 

Engineers,  on  .Monday  evening,  Mr,  E.  W.  Hobbs  read  a  paper  on 
"Mechanical  Anus."  The  anatomy  and  mechanics  of  the  natural 
arm  were  described,  and  reference  was  miule  to  early  artificial  arm 
work  and  t<p  the  reiiuireinents  of  an  efficient  mechanical  arm.  The 
effect  of  the  amputation  and  its  bearing  on  the  mechanical  arm 
were  discussed,  and  other  points  touched  ui)on  were  : — The  vocation 
of  the  wearer  and  its  bearing  on  the  mechanical  lum  ;  the  mechanism 
of  the  mechanical  arm  ;  the  mechanism  of  the  mechanical  hand  i 
various  ty^ies  of  artificial  limbs,  their  jM'Culiarities  .and  work- 
ing ;  and  some  results  achieved.  In  connection  with  the 
l)a[)er,  Mr.  Hobbs  has  arranged  for  a  demonstration  on  Saturday, 
Octolier  27th,  at  H  |).iu..  at  the  Hall  of  the  Balham  Constitu- 
tional Club,  211,  Balham  High  Road,  S.\V.  Afterwards  he  will 
show  his  works,  which  are  near  at  ha/id.  to  anybody  who  is 
specially  interested. 
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Validity  of  Tungsten  Wire  (German)  Patent  Upheld.— 

The  German  patent  Xo,  i'(>!i,4',t.s  (^UUU)  •.■■ninti'ii  to  thr  AllKOiiK'iMo 
Elektrioitata  GesoUsohaft,  with  priority  from  October  tjth.  l'.'o:i,  on 
claim  (1)  and  from  February  2Srd.  liUU,  on  claim  {2\  hast  invn 
upheld  successfully  against  the  annulment  .suit  lircni;,'ht  by  the 
Wolframlampe  A.G.  (Augsburn),  the  Radium  G.m.b.H.  (,Wipi«r- 
furth), and  the  J.  Pintsch  A.G.  tBerlin).  One  of  the  most  interest- 
injr  pattMit  cn.5es  of  recent  years  is  thus  deindcd  wholly  in  favour  of 
the  patentees.  The  patent  in  question  relates  to  a  (iroeess  for  the 
manufacture  of  tung:sten  wii-e  for  use  in  ;ilow  lanijis.  .Vccordin^' 
to  the  .specification,  the  process  consists  principally  in  brin^iin^'- 
tuntrsten  powder  to  the  form  of  a  coherent  body  by  suitable  means 
— heating  it  to  1,000 — 1.200''C.  in  an  iron  tubular  furnace,  through 
which  hydrogen  is  passed,  and  then  raising  it  to  near  melting  point 
by  the  passage  of  current,  the  metal  being  again  in  an  atmosphere  of 
hydrogen.  Finally,  the  metal  is  prepai-cd  for  use  by  repeated  me- 
chanical working  (rolling,  hammering,  drawing.  Sec).  The  te-^ct  of 
the  actual  claims  is  : — (I)  Process  for  manufacturing  tungsten  wire 
for  electric  glow  lamps,  charaeterisetl  by  coherent  pieces  of  tungsten 
l>eing  subjected  to  mechanical  "working  "  until  they  become  flexible 
and  ductile  at  ordinary  temperatures.  (2)  Use  of  initial  material 
in  the  form  of  a  comparatively  coar.se  jiowiler,  the  poroia 
body  fonned  therefrom  being  heated  to  a  very  high  temper- 
»  -jre. 

OpiK)sition  to  this  patent  and  the  subsequent  action  contesting 
its  validity  were  based  on  the  contention  that  prolonged  mechanical 
working  was  a  well  -  known  means  of  securing  flexibility  and 
ductility  in  metals,  and  its  application  to  an  indiviilual  metal 
(tungsten)  not  previously  considered  ductile  was  not  sufficient 
ground  for  granting  patent  rights.  The  Courts  did  not  support 
this  view.  The  following  opinion  is  interesting  : — "The  literature 
submitted  shows  that  many  attempts  had  been  made  to  make 
tungsten  filaments  by  drawing  (instead  of  by  squirting  and  paste 
processes),  using  methods  employed  in  general  wire  drawing  or  for 
the  manufacture  of  other  metal  filaments  (e.i/..  tantalum).  It  is 
clear,  however,  that  one  could  not  simply  substitute  one  metal  for 
the  other.  All  assertions  and  proposals  are.  therefore,  to  be  ruled 
out.  in  which  the  behaviour  of  tirugsten  is  deduced  from  that  of 
other  metals. ' 

The  firms  in  enjoyment  of  the  valuable  patent  thus  maintained 
are  A.E.G..  Siemens  &  Halske.  the  Deutsche  Gasgluhlicht  A.G..  the 
Bergmanu  Elektricit.its  Werke  A.G..  and  the  firm  of  Philips 
(Einthofen).  These  firms  have  now  a  monopoly  in  the  (German") 
manufacture  of  drawn-wire  tungsten  filament  lamps,  but  this 
monopoly  does  nut  embrace  : — (1)  The  manufacture  of  ''  Eiukris- 
tallfaden,"  by  Pintseh's  process  (^K.T./..  page  234,  U»17 ) ;  (2)  drawn- 
wire  filaments  of  tungsten  alloy,  even  though  tungsten  be  the  chief 
ingredient ;  (H")  tungsten  wire-drawn  by  the  same  process  for 
other  applications  than  glow  lamps. 

The  various  actions  commenced  by  the  A. E.G.  in  respect  of  in- 
fringements of  its  Patent  No.  2i)9,49.S  must  now  be  decided  against 
defendants  wherever  the  latter  have  been  making  filaments  of  pure 
drawn  tungsten  wire.  A  considerable  portion  of  the  German  glow 
lamp  industry  is  thus  paralysed  unless  the  offending  members 
succeed,  at  the  last  moment,  in  seciuring  licences  from  the  A. E.G. 

—K.r./. 
Ventilation  on  the  Tube  Railways. — Refoninu  to  tliis 

subject,  the  Timex  states  that  it  has  received  numerous  inquiries 
regarding  the  possibility  of  disaster  to  the  ventilating  apparatus 
of  the  tube  railways,  and  as  a  result  has  obtained  the  following 
statement  from  the  engineer  to  the  London  Electric  Railway 
Company : — 

"  We  are  unable  to  anticipate  any  condition  which  will  render 
the  air  in  the  tube  railways  unsafe.  The  tube  railways  ran  for  a 
numljer  of  years  without  any  artificial  ventilation  whatever. 
There  is  very  considerable  ventilation  caused  by  the  motiob  of  the 
trains  in  the  tunnels — quite  sufficient  in  itself  to  prevent  the  aii- 
becoming  unpleasant.  The  shutting  down  of  the  whole  of  the 
electrical  supply  on  the  London  Electric  Railways  would  not  affect 
the  running  of  the  fans  in  that  we  have  an  alternative  means  of 
power  supply  from  a  quite  independent  source.  Individual  damage 
to  one  station,  or  one  fan.  would  only  put  that  fan  out  of  commis- 
sion, and  the  fans^»t  adjacent  stations  would  keep  the  ventilation 
going." 

We  stated  in  our  last  issue  that  the  risk  was  small. 

The  A.S.E. — Tlie  7Vww  states  that  the  E.xeeutive  Council 
of  the  Amalgamated  Society  of  Engineers  has  passed  a  resolution 
recommending  that  the  Society  should  secede  from  the  Engineering 
and  Shipbuilding  Trades'  Federation.  The  opinion  of  members  will 
be  obtained  by  a  ballot.  Although  the  engineers'  member^ip  is 
practically  half  that  of  the  whole  of  the  Unions  represented,  their 
representation  on  the  Federation  is  only  equal  to  that  of  the  smaller 
Unions,  and  this  fact  has  caused  considerable  irritation. 

L.C.C.  Electrical  Employes. — The  Highways  Committee 

reports  that  leading  cable  hands,  cable  hands,  overhead  linemen, 
feeder  pillar  hands  and  watchmen  (Southern  Section)  in  the  electrical 
branch  of  the  tramway  department  have  asked  that  their  war 
bonus  may  be  increased  to  19s.  a  week,  that  men  paid  by  the  hour 
be  guaranteed  minimum  wages  for  .50  hours  a  week,  and  that  men 
paid  by  the  shift,  day,  or  week,  be  guaranteed  minimum  wages  for 
six  shifts  or  days  a  week,  and  that  their  requests  te  referred  to  the 
appropriate  Conciliation  Board  in  the  event  of  the  Council  not  acceding 
thereto.  A  fitter's  labourer  and  a  skilled  labourer  on  the  sub- 
station repairs  staff  have  asked  for  additional  war  wages  of  126. 
a  week,   and   switchboard   attendants  and   temporary  sub-station 


altendantfi  (Northern  Section)  liavo  asked  for  an  lulditional  war 
bonus  of  88.  a  week.  The  Committee  recommends  that  the  appli' 
cations  bo  referred  to  the  Electrical  Conciliation  Board. 

Forei};n     Trade.— f^Ki'TEJiiU'.K    Fir.uRF.s.—Tlie    official 

returns  of  imports  and  exports  during  last  month  contain  the 
following  electrical  and  machinery  figures  ; — 

Si' 1)1  cm  her.  Incur      '.t  iiiiDitlix,  \'.>\7. 

'    Impouts.  lltlT.  .    (lei:  Jnr.  or  ilei;  \ 

Electrical  goods          ...         !ll..Vt:i         -   :iS,oail       -      IS!l.!t.'i.-> 
Miwhinery       8<).-.,7'.l2  +2H,S|.->       -       i):!,:il:< 

E.XPOKT.'i. 
Electrical  goods          ...       lHt;.li!lll         -210.282       -     8.5.5,882 
Machinery        I.474.C,(;c,         -2!l(l..5.52        +     42i;.r.r>;t 

Motive  Power  from  Plant  Life.— LeutariiiK,  last  week. 

at  the  Austin  Works,  Norlhfield,  Prof.  F.  W.  Burstall.  of 
Birmingham  University,  said  the  ([uestion  of  suitable  fuels  for 
automobiles  hail  become  a  serious  problem.  It  had  long  been 
pradicted  that  a  time  would  come  when  some  other  fuel  woulil 
have  to  be  em])loyed  uidess  the  use  of  the  mechanically-proiielled 
vehicle  was  to  be  seriously  retarded.  The  advent  of  the  war  and 
the  extensive  use  of  the  internal-combustion  motor  had  caused  a 
shortage  of  petrol  much  more  serious  than  would  have  been  the 
case  in  times  of  peace.  The  position  would  not  to  any  great 
extent  be  relieved  by  the  advent  of  i)eace,  owing  to  the  fact  that 
as  time  went  on  the  use  of  small  motors  would  lie  much  extended. 

Prof.  Burstall  outlined  some  of  the  methods  which  might  be 
used  for  the  production  of  fuel.  Many  of  our  ablest  men.  he  said, 
had  been  working  on  this  iirobleni  for  a  considerable  time.  The 
amount  of  light  spirit  derived  from  carbonaceous  material  was  a 
limited  quality,  and  very  much  less  than  the  world's  demand.  One 
alternative  was  to  emjiloy  an  engine  capable  of  dealing  with  the 
heavier  oils,  as  was  being  done  in  many  directions  by  the  heating 
and  working-up  of  the  heavy  oil  into  a  gas.  Another  was  the 
use  of  g.ts  in  a  more  or  less  compressed  state,  which  undoubtedly, 
h.ad  many  features  to  recommend  it.  Such  solutions  were  only 
partial.  Alcohol  formed  practically  an  ideal  substance  for  engine 
purposes,  but  its  use  as  fuel  had  tieen  retardetl  by  its  high  price. 
For  the  main  part,  alcohol  for  manufacturing  purposes  was  derived 
from  starch  which  was  unsuitable  for  food,  and  the  scarcity  of  the 
raw  product  would  most  certainly  increase  its  price  as  the  demand 
increased.  We  did  not  know  how  far  the  direct  change  from  sun- 
light to  starch  could  be  cai-ried  out  in  suitable  localities  in  suitable 
plants,  but  there  was  no  doubt  the  energy  was  there  in  quantities 
sufficient  to  satisfy  all  the  demands  ;  what  had  to  be  learnt  was 
how  to  utilise  and  store  up  that  energy  in  a  form  rendering  its 
applications  simple  and  effective. — Jiiniiiiifiliam  Dailii  Poxt. 

Prize  Essay. — "  Hydro-Eleetric  Power  in  India  :  its 
Present  Position  and  Possible  Future  Development  "  is  the  subject 
selected  by  the  syndicate  of  the  Bombay  University  for  competitive 
essays  for  the  Ashbumer  Prize  for  1919. — Indian  Textile  Juiirnal. 

Patents  ,nd  Alien  Enemies.— Application  has  bee  i  made  to 

the  Board  ^t  Trade  by  Messrs.  J.  S,  Highfield.  A.  A.  C.  Swinton 
and  P.  D.  Tuckett.  to  avoid  or  suspend  17  patents  granted  to 
Farbwerke  vorm.  Meister,  Lucius  *:  Bruning.  Sehwerin.  and  Ges. 
fiir  Elektro-Osmose  m.b.H.  for  processes  relating  to  electro-osmosis 
and  similar  purposes  :  and  for  the  grant  of  licences  under  "  Appli- 
cations to  be  vested  in  the  Custodian,"  in  respect  to  17  applications 
in  the  name  of  the  Ges.  fiir  Elektro-Osmos  m.b.H.  and  Elektro- 
Osmos  Akt.-Ges.  (Graf  Sehwerin  Ges.).  of  a  similar  nature. 

The  Association  Movement.— The  following  important 

letter  reaches  us  just  as  we  go  to  press  :  — 

"  My  attention  has  been  called  by  several  members  of  the  Cable- 
Jlakers'  Association  to  an  article  by  Mr.  H.  H.  Berry  in  your  last 
issue,  in  which  he  appears  to  claim  that  he  is  the  founder  of  the 
CM. A.  I  have  myself,  as  a  director  of  W.  T.  Glover  &  Co..  Ltd.. 
been  closely  associated  with  the  C.M.A.  for  over  14  years,  and  in 
that  time  have  never  heard  Mr.  Berry's  name  suggested  as  con- 
nected with  the  foundation  of  the  Association.  From  inquiries 
made  since  Mr.  Berry's  article  appeared,  it  would  seem  that  he 
certainly  had  the  idea"  to  found  a  trade  organisation,  and  took  some 
steps  in  that  direction  ;  but  these  came  to  nothing.  The  actual 
genesis  of  the  C.M.A.  came  in  tiuite  another  direction,  springing. 
I  believe,  from  a  beginning  made  by  Jlr.  James  Taylor  (Helsby 
Telegraph  Co.,  Ltd.)  and  Mr.  George  Sutton  (Henley's  Telegraph 
Works  Co.,  Ltd.).  But  the  definite  decision  to  found  the  Cable- 
Makers'  Association  was  taken  at  a  meeting  convened  in  1M*8  by 
Mr.  Henry  Edmunds,  then  chairman  of  W.  T.  Glover  A:  Co..  Ltd.. 
and  the  first  formal  meeting,  at  which  the  foundation  was 
accomplished,  was  held  on  January  10th.  1899,  when  the  following 
signed  the  roll  in  the  order  given  : — 

"  Henry  Edmunds  (chair).  Alex.  Siemens,  J.  J.  Easton.  W.  P.  J. 
Fawcus,  James  Taylor,  Francis  Lamb.  W.  E.  Gray.  Jas.  Connolly. 
(}.  Sutton,  R.  J.  Hatton,  W.  Claude  Johnson.  J.  Paterson,  Godfrey 
Samuelson.  A.  H.  Howard. 

"It  is  with  no  wish  or  intention  of  in  any  way  belittling  Mr. 
Berry's  efforts  in  connection  with  the  Association  movement  that 
I  am  writing,  but  historical  accuracy  and  justice  to  other  early 
workers  in  the  now  fashionable  field  of  trade  organisation  make 
this  correction  necessary.  ' 

■  Lr.KWEi.vN  B.  Atkinson, 

"  Secretary,  CaUe-ilnlien'  Axxoriatiiin. 

"  Sardinia  House,  Kingsway,  W.C.  2, 
"  Oetoher  \Stli,  1917.  " 
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Fuel    Research. — The    Rejwrt   of    the    Fuel    Research 

Board  to  the  Department  of  Scientific  and  Industrial  Research 
on  their  scheme  of  researcli  and  on  the  establishment  of  a 
fuel  research  station  has  been  issued.  It  states  that  in  the  first 
report  (^whioh  was  not  published)  the  Board  proposed  two  main 
lines  of  research  :  a  survey  and  classification  of  th^  coal  seams 
in  the  various  raining:  districts  by  means  of  chemical  and  physical 
tests  in  the  laboratory  ;  and  an  investi<ration  of  the  practical  pro- 
blems which  must  be  solved  if  any  larf>'e  proportion  of  the  raw  coal 
at  present  burned  in  its  natural  state  is  to  be  replaced  by  the 
various  forms  of  fuel  obtainable  from  coal  by  carbonisation  and 
gasification  processes.  The  two  lines  can  be  most  satisfactorily 
dealt  with  side  by  side.  In  jircparation  for  the  orjranisation  for 
the  first  line,  however,  an  experimental  study  of  standard  methods 
for  the  examination  of  samples  of  coal  in  the  laboratory  has  been 
made,  and  as  a  result  of  experimental  work  carried  out  in  the  Fuel 
LaboVatory  of  the  Imperial  College  of  Science  and  Technology  a 
test  has  been  elaborated  which,  by  direct  weighing  and  measure- 
ment, gives  the  yields  of  gas,  oil,  water,  and  carbonaceous  residue 
which  results  from  carbonisation  at  any  definite  temperature,  with 
simple  apparatus,  which  is  being  standardised.  The  representatives 
of  the  coal  owners  show  every  disposition  to  co-operate  in  the  work 
of  collection  and  registration  of  samples  when  the  Board  is  ready 
for  them.  \ 

The  second  line  of  inquiry  has  been  led  up  to  by  a  variety  of 
infiuences  during  the  pasteight  or  ten  years,  including  the  demands 
for  cheaper  and  more  ample  sujiplies  of  electrical  energy,  for  home 
supplies  of  fuel  oil  for  the  Navy  and  of  motor  spirit  for  the  Trans- 
port and  Air  Services,  and  for  smokeless  domestic  fuel,  due  to  the 
growth  of  public  opinion  on  the  subject  of  smoke  prevention.  The 
only  development  which  would  satisfy  all  these  needs  simul- 
taneously would  be  the  replacement  of  a  large  proportion  of  the  i-aw 
coal  which  is  at  present  burned  in  boilers,  furnaces,  and  domestic 
fires,  by  manufactured  fuels  prepared  from  raw  coal  by  submitting 
it  to  distillation.  The  gas  retort  and  coke  oven  have  become  highly 
developed  appliances  for  the  carbonisation  of  coal  at  temperatures 
jranging  from  '.100°  to  1.200°  C.  on  which  subiect  a  great  amount  of 
experience  and  trustworthy  data  are  available  ;  but  as  regards  the 
carbonisation  of  coal  at  low  temperatures  there  is  no  such  body  of 
experience  and  information  in  existence.  The  way  is  clearly  open 
for  a  serious  attempt  to  determine  whether  an  economical  and  efficient 
apparatus  can  be  devised  for  the  carbonisation  of  coal  at  low  tem- 
peratures, and  whether,  by  its  use,  products  will  be  obtained  of  a 
collective  value  greater  than  that  of  the  original  coal,  plus  the 
cost  of  carbonisation  and  handling.  The  evolution  of  such  an 
apparatus  is  at  the  root  of  the  whole  matter. 

The  questions  before  the  Board  are  whether  the  3.5  to  40  million 
tons  of  raw  coal  used  annually  for  domestic  heating  can  be  replaced 
by  .smokeless  fuel  prepared  by  tlie  carbonisation  of  the  coal  ; 
whether  adequate  supplies  of  fuel  oil  for  the  Navy  can  be  thus 
obtained  ;  whether  supplies  of  town  gas  can  be  produced  more 
economically  by  new  methods  of  carbonisation  ;  whether  electric 
power  can  be  obtained  more  cheaply  if  the  coal  used  for  steam 
raising  is  first  subjected  to  the  processes  of  carbonisation  and  gasi- 
fication ;  whether  more  scientific  methods  of  using  fuel  will  enable 
the  peat  deposits  of  the  United  Kingdom  to  be  utilised  for  indus- 
trial purposes  ;  and  whether  the  use  of  gaseous  fuel  in  industrial 
operations  can  be  forwarded  by  the  development  of  move  scientific 
methods  of  combustion.  The  answers  to  these  questions  will  only 
be  obtained  by  co  ordinated  research  carried  out  on  the  lines  of  a 
broad  and  well-considered  scheme. 

Outlets  for  all  the  products  of  carbonisation  must  be  found  :  no 
new  scheme  can  be  justified  if  it  can  only  live  by  poaching  on  the 
preserves  of  the  existing  industries.  The  l''nel  Research  Board, 
which  is  in  touch  with  other  Government  departments,  is  excep- 
tionally placed  for  the  furtherance  of  schemes  which  involve  the 
finding  of  large  outlets  for  such  i)r<>ducts. 

Enormous  quantities  of  coke  would  be  produced,  and  its  disposal 
at  a  profitabU'  price  is  a  vital  (juestion  ;  the  research  scheme  must, 
therefore,  include  a  very  com|ilele  inquiry  as  to  the  u.se  and  value 
of  this  coke  for  the  direct  firing  of  steam  boilers  ;  its  gasificati<m 
in  producers  and  recovery  of  its  nitrogen  as  ammonia  ;  and  its  use 
for  industrial  and  domestic  heating. 

As  an  illustration  of  the  complicated  inquiries  which  will  have 
■  to  be  conducU-<l  before  an  answer  can  be  given  to  what  seems  to 
be  a  simple  Hjuestion,  the  Board  points  out  that  there  is  a  very 
Ifeneral  belief  among  electrical  experts  that  the  future  of  British 
industry  will  l)e  gri'atly  affected  by  tlie  cost  at  which  jjowcrin  bulk 
can  tie  supplie<l  in  the  form  of  electricity.  It  has  been  proposed. 
for  instance,  that  large  electrochemical  works  should  be  established 
in  this  country  for  the  manufacture  of  products  which  in  the  pa-st 
have  teen  manufactured  in  jjarts  of  the  world  where  cheap  water 
I>ower  is  available.  In  this  connection  it  has  been  suggested  that 
the  cost  of  prixiucing  power  from  coal  in  tliis  country  would  be 
substantially  rwUiced  if,  insteail  of  burning  the  coal  directly  under 
the  steam  boilers,  it  were  first  subjected  to  carbonisation  and  gasi- 
fication processe-s  which,  in  addition  to  fuel  gas,  would  yield  valu- 
able by-products.  Plausible  statements  have  been  issued  showing 
the  enormous  savings  or  profits  which  would  iiccrue  if  schemes  of 
this  sort  were  adopted.  Unfortunately  these  estimates  have  gene- 
rally l)een  made  on  a  very  slender  foundation  of  knowknlgc  and 
experience.  On  the  other  hand,  those  who  by  experience  anil  prac- 
tice are  liest  qualified  to  judge,  hesitate  to  ]>rophesy  as  to  what  the 
economic  result  of  a  combined  carbonisation  and  power  generating 
scheme  would  tx;,  but  they  agre<'  that  the  interests  at  stake  are  so 
great  that  the  question  ought  to  tie  authoritatively  answered  once 
for  all.  But  no  answer  can  lie  accepted  which  is  not  founded  on 
the  complete  working  out  of  the  scheme,  no  imjKjrtant  step  in  the 
series  of  oiierations  lieing  omitteil  or  slurred  over.  This  series  of 
operations  will  start  from  the  mechanical  preparation  of  the  coal 


and  its  conversion  into  solid,  liquid,  and  gaseous  products  by  car- 
bonisation. It  will  end  with  the  delivery  of  a  known  weight  of 
high-pressure  steam  under  the  conditions  most  favourable  for 
power  production  by  turbo-generators.  In  the  proposed  scheme  of 
research  the  investigation  of  each  of  the  steps  involved  in  the 
above  iiiquiryi  is  provided  for.  Three,  at  least,  of  these  .steps  in- 
volve pioneering  work  on  an  industrial  scale,  and  the  work  may 
occupy  a  considerable  time.  The  Board  realise  that  it  is  possible 
that  the  net  result  of  this  particular  inquiry  may  be  to  show  that 
purely  as  a  means  of  cheapening  the  cost  of  electric  power,  the 
use  of  carlionisation  methods  has  not  much  to  commend  it,  but 
that  certain  incidental  advantages  will  justify  its  use  in  particular 
cases.  ^ 

A  Fuel  Research  station,  fully  equipped  for  carrying  out  opera- 
tions on  an  industrial  scale,  has  been  planned,  and  Dr.  Carpenter, 
on  l)ehalf  of  the  South  Metropolitan  Gas  Co.,  has  offered  to  lease  to 
the  (Government,  at  a  nominal  rent,  suflScient  land  at  the  East 
Greenwich  Gas  Works  for  the  purpose,  as  well  as  to  assist  in  its 
design  and  erection,  and  to  purchase  at  market  prices  the  surplus 
products  resulting  from  its  operation. 

The  Report  is  signed  by  Sir  George  Beilby,  Du-ector  of  Fuel 
Research  :  the  other  members  are  Sir  Charles  A.  Parsons,  Sir 
Richard  Redmayne,  and  Sir  Richard  Threlfall,  with  Prof.  W.  A. 
Bone  as  consultant.  "^ 

Engineers'    War    Bonus. — The  Minister   of    Munitions  '' 

announces  the  granting  of  a  12i  per  cent,  bonus  on  the  earnings  of 
fully  {[ualified  skilled  engineers  and  moulders  rated  at  or  above  the 
current  district  time  rate  for  turners  or  fitters  while  employed  on 
or  in  connection  with  munition  work  and  paid  at  plain  time  rates 
without  the  addition  of  any  bonus.  This  new  order  means  that 
the  skilled  man  is  put  on  terms  of  equality  with  the  unskilled  or  '.' 
semi-skilled  man.  who,  paid  on  piecework  for  mechanical  pro- 
duction, has  been  able  to  earn  more  than  the  skilled  man  who 
taught  him  his  job.  The  new  bonus  does  not  interfere  with  or  sub- 
stitute bonuses  to  skilled  men  dependent  on  time-keeping  and  on 
output  and  war  advances  to  meet  the  cost  of  living,  but  it  does  not 
apply  to  workmen  paid  an  upstanding  wage  which  covers  overtime 
or  other  allowances.  It  accrues  from  the  beginning  of  the  first 
full  pay  day  following  October  12th.  and  the  first  payment  must 
be  made  by  the  first  full  pay  day  in  November. — Maiirlifxtrr  Duihj 
Dispatch. 

Fire  in  Leipzig  Telepiione  Exchange. — <*u  Au,<;ust  ittii 

a  serious  fire  occurred  on  the  switchboard  of  the  Leipzig  Telephone 
Exchange,  the  cause  being  apparently  the  failure  of  a  fuse  to  act. 
The  installation  consists  of  a  central  battery  system,  with  accom- 
modation for  20,000  connections  provided  on  two  separate  series  of 
boards.  The  fire  broke  out  near  the  end  of  the  first  set  of  boards, 
and,  although  it  was  detected  soon  after  its  outbreak,  it  spread  so 
rapidly  that  the  whole  of  a  multiple  board  was  destroyed,  an<l 
1 1. 001 1  subscribers  were  cut  off.  Incoming  trunk  service  could  In- 
maintained,  anil  about  .5,000  subscribers  served  by  semi-autom.atic. 
equipment  were  not  directly  affected  by  the  disaster.  In  order  tci 
restore  communication  as  quickly  as  possible,  the  multiple  board 
was  cut  at  the  point  of  the  fire.  About  4.000  lines  (the  call  signals 
for  which  lay  between  the  main  distributing  frame  and  the  seat  of 
the  fire)  were  restored  to  service  within  two  days.  A  start  was 
then  made  in  bridging  the  burnt-out  sections,  and.  although  space 
was  so  restricted  that  only  a  few  men  could  work  at  once,  more 
than  80,000  soldereil  joints  were  made,  and  regular  service  was 
restored  "  within  a  few  days." — K.  'I'./.. 

The   Leaving  Certificate  and   Munitions  VVorlc. — Widi 

regard  to  the  Order  ot  the  Minister  of  JIunitiiins  abolishing  thr 
Leaving  Certificate  from  October  1.5th.  it  is  to  lie  hojied  that  tlin.si- 
who  are  engaged  in  the  manufacture  of  munitions  will  not  allow  this 
alteration  to  operate  in  such  a  way  as  to  disorganise  work, 
impeding  output  and  creating  temporary  unemiiUiyme.nt.  We 
trust  that  the  action  taken  in  confei'ence  with  Tnide  Unions  and 
Associations  of  Employers  will  be  found  to  suHiciently  meet  thr 
position.  It  should  be  borne  in  mind  that  skilled  men  must  not 
lie  engaged  or  emplo.yed  to  replace  unskilled  or  semi-skilled  men 
employed  on  or  in  connection  with  munitions  work,  or  to  do  Work 
jireviously  done  in  the  estalilishment  by  such  unskilled  or  semi- 
skilled men  :  that  num  must  not  be  engaged  or  employed  to  replaer 
women  employed  on  or  in  connection  with  munitions  work,  ortodo 
work  previously  d<ine  in  the  estalilishment  tiy  such  women  ;  anil 
that  employers  must  not  engage  labour  for  munitions  work  e,Ycept  to 
replace  men  who  may  leave,  or  to  carry  out  orders  in  hand  on 
which  additional  men  may  l«  immediaUdy  employed. 

Fatalities. — A    venlict     of    "  Acfiik'utal    death "    wiis 

returned  at  the  inquest  on  John  Ashcroft  (27).  laljourer,  of  Hooley 
Hill,  who  was  killed  at  Messrs.  Jones's  sewing-machine  works 
Guide  Bridge.  The  evidence  was  that  the  deceased,  a  discharged 
soldier,  was  working  about  I o  yards  from  the  electric  switchboard. 
All  at  once  the  lights  were  turned  on.  and  someone  cried,  "  Look  at 
tlohnny!"  .Xslieroft  was  seen  with  his  right  hand  on  the  switcli 
and  his  hi'jul  thrown  liackwards.  He  was  released,  and  a  doctor 
.sent  for,  tiut  the  num  died  l)efore  he  reached  the  infirmary.  The 
switch  carried  A.C..  2tO  volts,  and  the  only  eyplanation  that  could 
be  offered  was  that  one  of  the  covers  had  become  loose  and  formeil  a 
contact  with  the  terminals,  nnd  the  man  might  have  put  his  hand 
on  the  cover.  The  switches  were  of  an  ap|iroved  type,  and  wei' 
renewed  in  February.  This  one  wa.s  tried  next  day  and  found  all 
right. 

During  a  storm  at  Durban,  early  in  Seiitemlier.  an  electric  light 
wire  fell  on  a  rickshaw  txiy,  killing  him.  The  bare  feet  ami 
scanty  clothing  of  the  native  would  put  him  at  a  disiulvantage 
compared  with  a  man  dressed  in  the  Euroiiean  style. 
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Association  of  Electrical  Station  Enf^ineers. — A  nuit- 

iiifr  was  hi'ld  in  Maiiohcstor  on  Octolii'i-  1  Itli,  :it  wliirh  'M  entrincois 
■\vero  juvsent.  Thf  t'tillowiiii:'  rt'Suhitions  won'  carried  unani- 
niouslv  ; — "That  the  cntriiiivrs  in  the  Manchester  district  lie  urfred 
til  jiviii  the  .\.E.S.E.,  and  endeavour  to  rnn  the  l)rauch  on  the  best 
l>ii<sil)U'  lines." 

That  this  meeting,'  of  Manchester  stnfF  e.nj;ineei-s  expresses  a 
vote  of  confidence  in  the  London  Uranch  in  their  claim  to  riiire- 
sent  the  interests  of  staff  enjjineers  as  ajrainst  that  of  the  E.T.l'.  ' 

Officials  aud  a  Committee  were  provisionally  appointed,  and  it 
was  snfTjrested  that  the  .•V.E.S.K.  should  lie  oi)en  -to  accept  me- 
chanical engineers  as  well  lus  electrical  ongincers  holding'  stall 
appointments.  The  next  ;.;cneral  meetinjr  is  to  be  held  on  October 
•.'.■)th,  place  and  time  to  be  announci'd. 

London  Power  Station  Engineers. — Tlie  fnUowini;  letter 

has  been  addressed  by  the  .\ssocialion  of  Elei'trical  Station  En-rinecrs 
to  all  chief  enj;inecrs  and  London  Boroujih  Councils  :— 

Sir.-  I  am  instructed  by  the  E.xecutivc  Committee  of  the  above 
.Vssociation  representiii;;'  the  t'ollowin;;'  enj;'ineerinn'  yrades  of 
jiower  station  technical  assistants  of  London  electricity  sup))ly 
authorities  : — 

Enfrineers-in-Chargfe. 

Assistant  do. 

.lunior  do. 

Mains  Assistants. 

Meter  Superintendents. 

Drauprhtsraen. 

Testinjr  Enjrineers. 

Installation  Insjiectors. 

Commercial  Assistants  and 

Publicity  Enofineers.  '      , 

To  request  immediate  consideration  of  the  followinff  resolutions 
passed  at  a  recent  conference  of  power  station  engineers  represented 
by  this  Association,  and  to  ask  that  you  will  brins  the  matter  before 
your  Council  at  the  earliest  possible  moment. 

1 .  That  in  view  of 

(«')  The  abnormal  increase  in  the  cost  of  livin<r  ; 

(,*)  The  fact  that  operative  st.affs  have  been  met  in  this 
matter  by  various  awards  of  the  Committee  of 
Production  (Jlinistry  of  Munitions). 

A  request  be  made  that 

A  bonus  or  war  wa<re  of  1,")S.  per  week  be  jjrranted  to 
all  engineerinjr  assistants  in  the  above  mentioned 
yrades  datiny  from  Aujcust  1st.  liHT. 

2.  That  in  view  of 

Col  The  anomalies  in  remuneration  of  eng^ineeriuy 
assistants  in  the  above-mentioned  g-ratles  created 
durintr  the  past  three  years  by  the  fact  that  no 
uniformity  of  treatment  has  obtained  amonjrst  supply 
authorities  on  the  question  of  annual  increments 
for  added  responsibilities  ; 
(,A)  The  fact  that  the  remuneration  of  such  assistants  has 
at  no  time  been  commensurate  with  the  qualifications 
demanded. 
.V  request  be  made  that 

.V  2.5  jier  cent,   increase   of  the  pre-war  (July,   IWIO 
salary   attachinjr  to  the   offices  of  the  engineerintr 
t  assistants  in  the  before- mentioned  grades  be  granted 

to  all  such  assistants. 
:i.  That  in  view  of 

The  lack  of   uniformity   obtaininpr  in   London  power 
stations  amoutrsf  encrineeriufr  assistants  entrag-ed  on 
shift  duties  in  the  matter  of 
(a)  The  number  of  hours  per  shift  : 
(i)  The  number  of  shifts  per  week. 

A  request  be  made  that 
(a)  A  normal  shift  shall  consist  of  eigrht  hours  ; 
(A)  A  normal  shift  week  shall  consist  of  six  8-hour  shifts, 
qualified  as  follows  : — 

That  where  the  staff  arranfrements  permit,  the  above 
concession  be  immediately  made. 
That  where  depletion  of  staffs  due   to  war  emergency  do 
not   permit,    an    undertaking    be    given    that    such 
condition  shall  obtain  as  soon  after  the  cessation  of 
hostilities  as  is  practicable,  or  within  a  definite  jieriod 
of  such  date. 
I  shall  be  glad  to  have  your  assurance  that   the   above  matters 
will  receive  your  careful  consideration. 
Yours  faithfully, 

W.  Arthur  Jo.ses.  A.M.I. E.E. 

/foil.  Sfrrrfnri/.  A.K.S.h',  ('  Luinhiii  '. 

The  Association  of  Engineering  and  Shipbuilding 
Draughtsmen  :  London  Branch — The  annual  general  meeting  of 
this  Branch  was  held  on  September  22nd,  when  about  S.nO 
members  were  present.  Mr.  E.  H.  Walker  (Presidents  was  in  the 
chair,  and  gave  a  very  satisfactory  report  of  the  work  of  the 
Lontlou  Branch  since  its  formation  in  February.  1!'I7.  Interviews 
have  been  held  with  the  Ministry  of  Jlunitions  on  the  subject  ol 
lea\'ing  certificates.  i:c..  and  the  Association  has  been  represented 
at  several  arbitration  cases  concerning:  draughtsmen.  Owing  to  the 
largely  increased  membership  in  the  London  area,  it  has  been 
decided  to  form  a  new  branch  tor  S.E.  London  and  district,  the 
Acting  Hon.  Secretary's  address  being  12,  The  Brent,  Dartford, 
Kent.  The  Association  is  at  present  being  entirely  reorganised  on 
lines  more  in  keeping  with  its  national  character ;  the  headquarteis 
are  to  be  shortly  removed  to  London,  and  a  general  secretary  wnll 
be  appointed  to  give  his  whole  time  to  the  Association.  The 
membership  of  ^he  London  area  is  now  about  700.  and  new  members 


are  coming  in  daily.  The  London  lion.  Secretary's  address  is 
H8,  Craster  Road,  S.W.  2.  to  whom  inquirii-s  ihould  be  addressed. 

Association    of    Mining    Electrical    Engineers.  —  The 

annual  meeting  of  the  Noiih  of  England  liraneli  of  (he  Associatiim 
was  hold  in  Newcastle-upon-Tyne,  on  .Saturday  lust.  Mr.  Thos.  II. 
Day.  the  hon.  secretary,  in  his  report  stated  that  the  war  had 
greatly  hampered  their  work,  but  interest  in  the  Association  wils 
reviving  uqw.  and  they  expected  a  good  year:  there  were  140 
momliers  in  the  district.  In  his  financial  report,  Mr.  Day  said  that 
not  only  was  there  a  credit  balance  for  the  year,  but  there  wiis  in 
hand  ;and  invested  practically  £"o.  The  election  of  oflicers  re- 
sulted as  follows: — President.  Mr.  C.  A.  Nelson  (Wallsend  and 
Hehburn  Collieries) ;  vice-jiresidents.  Messrs.  J.  P.  Foster  (Leehol me) 
and  S.  A.  Simon  (lilackhilO  :  secretary  and  treasurer.  Thos.  H.  Day 
(Benton'). 

Perth  Electricity  Employes:   Wages  Award. —  I'roni  a 

newspaper  report  that  has  l)een  sent  to  us  we  gather  that  Sir 
Richard  Lodge,  of  Edinburgh,  re^jently  heard  the  ca.se  of  the  Perth 
Corporation  electricity  works  employes,  and  he  has  now  given  his 
award.  Representatives  of  the  undertaking  and  of  the  employes 
stated  the  points  at  issue.  The  advances  awarded  (to  V]e  paid  from 
October  1st.  HUT)  are  as  follows  : — Mains  engineer,  '>B.  per  week  : 
shift  engineers,  ")S.  per  week ;  switchboard  attendants,  As.  \>eT 
week  :  fitters,  2s.  per  week  ;  fitter's  mate,  Is.  per  week  ;  driver. 
»8.  per  week  :  firemen.  7s.  ]ier  week  :  jointer,  Ts.  per  week. 

Australian  Metal  Co.  and  the  A.E.G.— We  iiotife  in  the 

list  of  creditors  in  the  winding  up  of  the  Australian  Metal  Co., 
Ltd.,  the  folUnving  entries  : — 

Allgemeine  ElektricitiitsGeseUschaft.  Berlin,  i:l2.il41.  tl(),23n. 
and  £1.47(>. 

Electroculture. — Eiii^ineers  andotliers  wlio  are  eiiileavnur- 

ing  to  interest  agriculturists,  &c..  in  electrocultural  work,  will  Ix! 
interested  to  know  that  Mr.  W.  T.  Kerr,  city  electrical  engineer,  of 
Hereford,  has  had  a  series  of  lantern  slides  of  electroculture  instal- 
lations prepared  for  lecturing-  ]>ur]ioses. 

Apprenticeship   in    Electricity  Supply. — In  the  rouree 

of  correspondence  recently,  the  engineer  and  manager  of  a  small 
electricity  supply  system  gave  us  the  following  partimdars  of  the 
system  of  training  given  to  the  apprentices  under  his  charge  : — 
"  In  the  first  place,  we  distinctly  state  that  the  apprentice  is  to  be 
taught  engineering  in  connection  with  our  generating  station  work 
and  distribution  system,  and  do  not  profess  to  turn  out  an  electrical 
engineer  for  any  branch  of  the  business. 

Our  apprentices  are  employed  on  generating  station  work  and 
on  distribution  and  wiring  work  on  alternate  weeks  during  their 
first  year.  The  latter  includes  cooker,  motor,  and  heater  installa- 
tion and  maintenance. 

On  meter  testing,  installation  testing,  and  suchlike  work  in 
their  second  year. 

During  their  third  year  they  are  employed  in  the  office,  where 
they  learn  book-keeping,  stock-keeping,  estimating,  and  mains  map 
ani  record  keeping,  itc. 

During  the  last  six  months  they  are  paid  a  commission  on  all  new 
connections  canvassed  for  by  them,  in  addition  to  a  small  wage. 

We  continue  them  in  our  employment  at  HOs.  per  week,  plus 
this  commission,  when  they  are  out  of  their  apprenticeship. 

Our  wiring  contracts  are  not  large,  the  maximum  at  the  present 
unsettled  time  being  about  £.50,  two  or  three  of  which  we  obtain 
each  year  together  with  numerous  small  contracts. 

We  have  modern  instruments  for  mains  and  meter  testing,  do  our 
own  calibvation  and  repair  of  the  latter,  and  carry  out  all  our  own 
mechanical  repairs.  Our  book-keeping  system  is  as  modern  as  a 
high-class  auditor  can  keep  it,  and  our  distribution  work  is  all 
carried  out  in  as  modern  a  manner  ivs  in  most  large  plants. 

The  class  of  youth  we  take  could  not  afford  to  take  a  mechanical 
apprenticeship,  and  if  they  could  not  get  a  start  at  a  small  outlay, 
they  would  have  no  <:hoice  of  a  livelihood  beyond  a  shop  assistant 
or  trade. 

Only  two  apprentices  have  completed  with  us  to  date.  One  was 
appointed  assistant  electrical  engineer  at  a  Government  station  at 
t;l.''>0  ])er  annum,  and  the  secon<l  had  the  choice  of  two  |iosls  as 
improver,  at  2.5s.  i«r  week.  Both  were  less  than  two  months 
couiiileted  when  they  left. 

From  the  foregoing  yon  will  .see  that,  although  everything  is  on 
a  small  scale,  all  learned  is  up-to-date  work,  as  far  as  my  know- 
ledge and  experience  can  make  it. 

We  have  often  been  impressed  with  the  advantages  of  apprentice- 
ship in  a  small  undertaking,  whether  it  be  a  factory  or  a  [lower 
station,  as  the  learner  has  a  far  better  chance  of  acquiring  experi- 
ence in  .all  branches  of  the  business  than  in  a  large  organisation, 
except  in  those  cases  where  a  special  scheme  of  instruction  is  in 
force  :  and  the  system  outlined  by  our  correspondent  appears  to  be 
admirably  devised  to  .attain  the  desired  end. 

The  Decimal  System. — In   the    House  nf  Connnons,  (in 

Wedne.silay.  Dr.  Addisim  informed  Mr.  King  that  the  question  of 
iidopting  a  decimal  s.vstem  of  weights,  measures,  and  coinage  was 
being  considered  by  the  Committee  on  Commercial  Policy  After  the 
War. 

Electricity     in     Aviation. — A     liiir    (iemiiin     1 bini; 

machine  which  lately  landed  in  Holland  was  fitted  with  an 
electric  installation  driven  by  motor  for  the  purpose  of  warming 
the  aviator. — riuihi  Tileiinijih.  ' 

Appointment   Vacant.  —  Assistant     electrical     engineer 

(£.'JO0),  for  the  Government  Railway  Department,  Gold  Coast.  See 
our  advertisement  pages  to-day. 
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The    Whitley    Report    and     Industrial    Unrest.— Mr. 

Neville  Chambei-lain,  jiresidins',  in  Birminj,'Uara,  at  an  address  by 
Mr.  Wilfrid  Hill  on  "  Industrial  Unrest :  Its  Causes  and  the  Solution," 
to  the  Birming'ham  Business  Club,  said  that  industrial  unrest  was 
nothing  new  ;  we  had  it  before  the  war,  and  after  the  war  we 
should  be  face  to  face  with  a  great  many  problems  under  changed 
conditions  which  it  would  take  all  our  statesmanship  to  solve.  It 
was  the  business  men,  the  managers,  and  the  workpeople  engaged 
in  industry  who  best  knew  what  were  the  difficulties  and  what 
were  the  possibilities.  The  proposals  of  the  Whitley  Commission 
were  not  going  to  satisfy  everybody.  Certain  men  who  were 
frankly  revolutionary  in  their  aims  would  not  accept  an  olive 
bi-auch  of  any  kind.  There  were,  however,  more  moderate  and 
more  practical  and  sensible  men,  who  were  prepared  to  come  to 
terms,  if  terms  could  be  arranged  of  a  reasonable  character,  and 
who  were  sincerely  and  patriotically  anxious  to  promote  the  futm-e 
prosperity  of  the  country. 

Mr.  Wilfrid  Hill,  who  is  a  member  of  the  Reconstruction  Com- 
mittee on  Relations  Ijetween  Employers  and  Employed,  said  that  in 
the  interests  of  the  community  it  was  high  time  that  masters  and 
men  ceased  fighting  each  other  and  became  allies,  joining  their 
forces  to  tight  the  foreign  foes  of  Britain's  commercial  supremac.y. 
Competition  abroad  necessitated  co-operation  at  home.  The 
problem  was  to  get  rid  of  friction,  and  that  could  be  accomplished 
by  conciliation,  not  conflict.  Realising  this,  the  Government  were 
engaged  in  an  honest  effort  not  only  to  investigate  the  causes  of 
Labour  uui-est,  but  to  facilitate  and  expedite  their  removal.  With 
this  object  they  had  set  up  a  Reconstruction  Committee,  which  would 
make  it  its  business  to  provide  opjiort unities  for  employers  and 
employed  to  meet  and  reason  together.  The  proposals  of  the 
peacemakers,  acting  on  behalf  of  the  Government,  were  : — (1)  A 
Workshop  Committee  in  every  factory,  to  be  composed  of  repre- 
sentatives of  the  masters  and  workmen  in  equal  numbers.  They 
would  meet  fortnightly,  in  business  hours.  In  the  inital  stages  it 
was  suggested  that  a  representative  of  the  Government  should 
attend  the  meetings  of  these  Committees  in  a  purely  advisory 
capacity.  Next  (2)  there  should  be  a  Joint  Industrial  Council  in 
every  industrial  district,  to  consist  of  representatives  of  the  two 
sections  in  equ.il  numbers,  their  meetings  to  be  attended,  for  a 
time,  at  any  rate,  by  a  representative  of  the  Government.  These 
Local  Committees  would  constitute  a  first  court  of  appeal,  to  which 
grievances  and  knotty  questions  not  satisfactorily  settled  by  a 
Workshop  Committee  could  be  referred.  They  would  also  bring 
the  firms  of  a  district  into  closer  touch,  and  substitute  friendly 
co-operation  for  ruthless  competition.  Then  (^li")  there  should  be  a 
National  Industrial  Coimcil  composed  of  representatives  of 
Employers'  Federations  and  Tr.-ide  Unions,  in  equal  numbers. 
This  would  be  a  final  court  of  appeal.  It  was  not  proposed  at 
]>resent  to  arm  the  National  Council  with  power  to  enforce  its 
decisions  or  to  impose  penalties.  It  would  serve  as  an  arbitrator, 
seeking  to  prevent  quarrels  between  friends  rather  than  to  act  as 
a  judge  pronoimcing  sentence  on  criminals.  The  triple  organisa- 
tion scheme  of  the  Reconstruction  Committee  provided  machinery 
which  should  make  conciliation  possible,  and  all  that  was  needed 
was  the  good  will  of  both  employers  and  employed. — .Wifiiini/  Poxt. 

Training  of  Disabled  Soldiers. — Portsmouth  Corporation 

is  arranging  to  train  disabled  soldiers  in  mechanical,  motor,  and 
electrical  engineering  and  acetylene  welding. —  T/if  Tiiitex. 


OUR    PERSONAL    COLUMN. 

Tlie  Editors  invite  electrical  engineers,  ichether  comwcted  with  the 
technical  nr  the  commercial  side  of  the  pro/essiooi  aiid  industr;/, 
fiLto  electric  tramictii/  and  ruilivai/  offiritiln,  to  keep  readers  of  the 
Electbical  Review  nosted  nx  to  their  morements. 


Central  Station  Oflicials. — Wonostor  T.C.  has  increased 
the  s,Tlary  of  Mr.  A.  W.  Powkll,  on  his  appointment  as 
a.ssistant  enKineor-iii-charge  at  the  olectiicity  works,  from 
i'114  to  .i'127  per  annum  ;  and  that  of  Mr.  H.  Chuistopher, 
costs  clerk,  from   £117  to  £1'27  jx'r  annum. 

General. — Sir  Mauuicf.  Fitzmaitrick,  C'.M.G.,  has  been  ap- 
pointed to  fill  the  vacancy  on  the   Advisory   Council   of   the 
Committee  of  the  Privy  Council  for  Scientific  and  Industrial  ■ 
Research,  causi'd  by  the  letirement,  liy  rotation,  of  .Mr.  W. 
Duddell,   C.B.E..  F.R.S. 

On  October  11th,  at  Cardiff,  Mr.  .1.  G.  Bomkord,  managing 
director  of  Messrs.  Booth  &  Boinford,  I^td.,  elcctiical  engi- 
neers, Cardiff,  was  married  to  Gladys,  daughter  of  Mr.  and 
Mrs.  Walter  T>ewi8,  of  Cardiff. 

The  Indian  Trxlile  Journal  states  that  H.E.  the  Governor  in 
Council  ha.s  appointed  Mr.  T.  G.  Sn.MVAN,  temporary  assLst- 
ant  electrical  engineer,  as  electric  inspector.  Mr.  Sullivan  will 
be  under  the  orders  of  the  electrical  engineer  to  the  Govern- 
ment, and  will  exercise  the  powers  and  i>erf()nn  the  functions 
of  the  electric  inspector  in  the  Bombay  Presidency,  exclud- 
ing Sind. 

Mr.  T.  E.  Am,an.  of  Lincoln,  who  ha.s  been  connected  with 
the  management  of  Messrs.  Robey  &  Co.,  fitd.,  for  .several 
years,  has  been  appointed  to  a  seat  on  the  boarrf  of  the 
company. 

Roll  of  Honour.— Gunner  Gf.orgf,  DnAKR,  R.F.A..  formerly 
in  the  golf  bail  department  of  the  Tndia-Rubber  Co..  Silver- 
town,  was  awarded  the  Military  Medal  on  September  28th. 
Private  W.  J.  Balkwell,  Bedford  Regiment,  formerly  in  the 


gutta-ix^rcha    department  of    the    same    company,    was   very 
badly  woUnded  in  Prance  recently. 

Corporal  C.  C.  J.  Smith,  formei'ly  on  the  Maidstone  Cor- 
poration tramway  staff,  is  reported  killed,  after  being  missing 
since  June  7th. 

Lance-Corporal  T.  PI.  Andhkws,  who  was  in  civil  life  elec- 
trical engineer  at  the  Star  Picture  Tbeahe,  Leicester,  has  died 
of  wounds  received  in  action. 

The  D.C.M.  for  gallantry  has  i>ren  awarded  to  l.ance-Cor- 
IKual  -T.  H.  Bn'TICOTt,  Oxford  and  Bucks  Light  Inf'antrv,  who 
was  at  the  Rngby  works  of  the  B.T.H.  Co.  He  had  pre- 
viously gained  the  Military  Medal  and  bar. 

Private  A.  W.  Jacobs,  City  of  London  Fusiliers,  who  has 
fallen  in  action,  was  on  the  staff  of  Messrs.  Johnson  and 
Phillips.  Ltd.,   Charlton. 

The  Military  Medal  foi-  bravery  has  been  awarded  to  Ser- 
geant R.  Bainbkidoe,  R.G.A.,  who  was  on  the  York  Corpora- 
tion  tramway   staff'. 

St^'ond-Lieuteniint  N.  C.  'Whittau,,  Royal  Fusiliers,  attached 
to  the  R.P.C.,  who  has  been   killed  whilst  flying  in  Prance,  ' 
took    his   commission    in    Jutie,    1915,    whilst    with    Messrs. 
Elliott  Bros.,   Ltd.,  Liewi.sham. 

At  Bolton,  last  w-eek.  the  Ma.vor  presented  the  D.C.M.  to 
Lance-CoriK>ral  John  Whahtox,  R.E.  The  award  had  been 
granted  for  services  connected  with  the  Intelligence  Depart- 
ment of  the  Forces.  Tjance-Cnrporal  Wharton  was  engaged 
as  an  electrician  with  Mr.  Jairies  Morris,  of  Bolton. 

Sapper  R.  M.  Bond,  R.E.,  who  has  been  killed  in  action. 
was  employed  in  the  drawing  office  of  Me.ssrs.  Dick,  Kerr  and 
Co.,  Ltd.,  Preston. 

Corporal  H.  Thornton,  R.E.,  reported  wounded,  w^as  in 
tlic  employ  of  Messrs.  A.  R.  Paner  &  Co.,  electrical  engi- 
neers,   Bradford. 

Pi-ivate  P.  Wilkinson,  York  iiml  Laru-aster  Regiment,  wlio 
has  been  killed  by  an  enemy  snipi'r,  was  an  apprentice  with 
Mr.  V.  Ferrand,  electrician,   Bingley. 

Private  W.  Brown,  an  employ;'  of  Me.ssrs.  Kennedy,  Stark 
and  Co.,  electricians,  of  Glasgow  and  Paisley,  has  been 
awarded  the   Military   Medal. 

Private  J.  .Anderson,  formerly  an  apprentice  wireman  in 
tlie  Glasgow  Corporation  electricity  department,  has  been 
killed  in  action. 

Acting  Corporal-of-Horse  A.  E.  JArKSON,  killed  in  action, 
was  employed  by  the  EL-ctric  &  Onlninu-e  .Accessories  Co..  at 
.\ston. 

Corporal  H.  Booth,  of  the  Royal  Welsh  Fusiliers,  killed  in 
action,  was  emiiloved  by  the  British  Westinghouse  Co.,  Ltd., 
Trafl'ord  Pai'k. 

Laruv-Corpiiral  .1.  \\'a|jMsi,k'i  ,  Loval  North  Lancashire  Keiji- 
nient.  wlio  gained  the  Military  Medal  in  .lulv,  has  bei'ii  killecl 
in  action,  aged  H'i.  lie  was  employed  by  Messrs.  Dick,  Kerr 
and  Co.,   Ltd..  Preston. 

Obituary. — Mr.  W.  R,  Syki'.s. — We  regret  to  record  the 
death,  which  occurred  on  October  'ind,  of  Mr.  W.  R.  Sykes, 
of  railway  signalling  fame.  He  was  the  inventor  of  the  lock- 
and-block  .signal,  and  some  18  years  ago  formed  the  W.  R. 
Sykes  Interlocking  Signal  Co.  He  was  connected  with  the 
electrical  and  other  signalling  work  on  a  large  number  of 
railways.     Mr.   Sykes  was  77  years  of  age. 

Mr.  R.  Bbocklebank. — The  death  has  taken  place  of  Mr. 
Robert  Brocklebank,  Llandudno,  who  was  on  the  staff  of 
Mes.srs.  Ijance  &  Co.,  electricians,  and  formerly  secretary  to 
the  Chester  Engineering  C-o..  Ltd.     He  was  in  his  Olst  year. 

Hrrr  R.  O,  Heinrich. — The  death  is  reported  from  Berlin 
of  Herr  R.  O.  Heinrich,  the  director  of  the  We.ston  Instru- 
ment Co.,  of  that  city. 

■Will.— Mr.  F.  0.  Erichsen,  A.M.In.st.C.E.,  directrA-  of 
Messrs.  James  Simpson  &  Co.,,  Ltd.,  engineers,  left  £8,801;. 


NEW    COMPANIES     REGISTERED. 

Orosvenor   Knjjineerin)^   Works,    Ltd.    (148,632). — Private 

niiii|,.iiiy.  K..t;ivl.i-,..l  Oi  lc,l.,r  Nil,.  C.ii,!!.,!,  i2,l«lll  in  £1  sh.-ir.-s  (1,900  7  per 
cent,  tuiii.  pn-f.).  To  t.iiiy  on  tin-  Imsines^  o(  clt-ctrical  engineers  .ind  rnn- 
trartors.  niaki-rs  of  .nnd  dealers  in  nmnitions,  .submarines,  aeroplanes,  air- 
erafl,  and  eoinponents,  .-ij^ricultural  inlplenu-nts,  boilftrs,  &e.  The  subscribers 
(e.-ich  with  one  ord.  share)  are  :— R.  J.  .Murray,  Merton  Grange,  Milner  Kond, 
Uourncnioutb.  enjjineer;  .A.  K.  Morjian.  The  I'incs,  IVnn  Hill,  .'\venue.  Park- 
stone.  Dorset,  niottir  engineer.  'I'he  first  directors  are  :  R.  P.  Murray  and 
.\.  K.  MorjiJin.  .Secr,-ta.ry  :  C.  Sutton.  R.'fiistered  office  :  The  office  of  the 
Grosvenor  Garage   (Bourncinouth).    Ltd.,    Poole    Hill,    Bournemouth. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Creed  &  Co.,  Ltd.— Satisfaction  in  full  fa)  on  April  26th, 

1017,  of  debentures  dated  October  3rd,  1!>12.  securing  £i.r,2r>.  and  (b)  on 
August  16th.  1!*17.  of  two  mortgages  (one  collateral;  dated  February  4th, 
I91o.   securing   £l,.'iOO. 

Torquay  Tram«ay8  Co.,  Ltd. — .Memorandum  of  satisfac- 
tion to  the  extent  ol  CTOIl  on  September  28th.  ID17,  of  ch.irga  dated  Mart!) 
8th.     lf>ll.    s.foring    £11(1.(100   h.is   be.n    filed. 

Birminfiham   and    District   Power  &  Traction   Co.,    Ltd. 

(19X177).— Capital.  £700.000  in  £1  share*  (2.50.000  pref.).  Return  d.nled  Junn 
2.5lh.  1!)17.  140.840  pref.  and  412.;l»l  ord.  taken  up;  £559,780  paid.  Mori- 
gages   and    charges  :    £3V4,433. 
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Bat   Meter   Co.,   Ltd.   (99,327).— Capital,   ^620,000   in  i;l 

,li,,ii>  il:i,U<"l  prcf).  Rfliirn  ci;il,il  .-VuguM  J4lh,  1!)17.  10.683  |mr.  .m.l  K.OUd 
III,    t;iUfn   up;    £'1    per   share  calliMi    up    on    423   pre(.,   and    15b.    per   (.liarc  on 

lii.'liO  pret. ;  f8.118  pa  ill ;  £8,000  considcri'il  as  paid  on  8,000  ord.  Mortgages 
111    charges:    Nil. 

I.lanMollen  und  District  Electric  I.if^ht  &  Power  Co.,  Ltd. 

h,l..  nuir,-  il.iiLd  S.ploinlui  ailh.  11117,  l..  s.  .  ur.-  filKI,  rharg.'.l  .m  111.- 
i,.nipaiu'>  undvrlaking  and  ptupcflv.  priMill  .mil  lulurc,  including  uni  all.  il 
capilal."  Holders:  T.  O.  Ockleston  and  11.  Wihon,  3,  Tilhebarn  .Sireel, 
Liverpool. 

i         Notable  Electric  Co.,   Ltd.— I'arrRulais  of  ^£2,001)  iIoIkmi- 

r      lures   created    Sepleniber    Mm.    i;il7.    filed    pur>uaiil    lo    Section    !I3    (3)    ul    tin- 
I       I'onip.inies    iConsolidationl    .\ct,     ilKIK.     the    whiile    aiiwunt    being    now    issueil. 

Properly    ch;irged  ;    The    company 's    property,     present     and    future,    including 

uncalled  capital.     \o   trustees. 

Ueneral   Cable   Manufacturinfi    Co.,   Ltd. — Memorandum 

1.1    s  iii^f.iclion   in    lull  on   Julv   2(iih.   UUli.   u(   dijjenlure- dated    June  24th,  1915, 
winning    I'l.OnO,    has   been    liied. 


CITY  NOTES. 


Eastern 
Extension, 
.Australasia, 
and  China 
Telegraph 
Co.,  Ltd. 


Eastern 
Telegraph 
Co.,  Ltd. 


The  report  for  iJ16  states  that  the  gross 
roceipts   amountea    to   ±'1,'2'21,497,    ayaiiist 
.i'9.5(l,030  for  the  previous  ye:i«.    The  work- 
ing   ex(xnises,    including    .i'74,6U8    for    the 
maintenance  of  cubles,  ab.sorhed  £430, '244, 
against    ,i'3Sti,Ci7'2    for    the    previous    year., 
leaving    .£791  .'2.53,     plus    ±'38,81(;     brought 
forward.     From  the  balance  i£'2-16,8.53  ^^'as 
provided  for  income-tax   and  excess  profits   duty    payable   in 
England,  ami  £30,U9(;  for  the  interest  on  the  mortgage  deben- 
ture stt)clv,  leaving  ±'.5.53, 1'21,   out  of   which   four  dividends  of 
J\   per  cent,  each  and  a  bonus  of  2  per  cent.,  amounting  to- 
gether to  .i"24U.(IOO,  were  paid,  making  a  total  distribution  for 
the  vear  1910  of  8  per  cent.,  free  of  income-tax.    The  balam-e 
of  .t'313.121  has  been  disposed  of  by  tran.sferring  .-£'2.50,000  to 
the  general   le.'Jerve   funcl.   and   carrying    forward    £ti3.1'21    to 
the  next  account.     The  agreement  entered  into  by  the  French 
Government   with   the  company    in    1884,    for    providing  and 
maintaining  under  a  subsidy  arrangement   cable   communica- 
tion between  Cochin  China  and  Tontiuin  having  expired,  the 
inble  has  been  sold  and  transferred  to  the  Government.  After 
'ililing    capital    ex[yenditiire    with    the    cost    of    the    cable 
'.121.4.5.5),   which  was  originally  debited  to  that  account,  the 
-s  lesiilting  from  the  transiiction,  amounting  to  £66,154,  has 
I'U    debited   to  the  general    re.serve   fund.      Under    arrange-' 

iit.s  made  with  the  Gnvernmeiits  of  the  .\ustralian  Common- 

«f.ilth  and  New  Zealand,  the  company's  cable  stations  at  T^a 
reiduse  (near  Sydney)  and  Wakapuaka  (near  Nelson)  have 
been  closcil,  and  its  cables  between  Australia  and  New  Zea- 
land extended  to  Wellington,  where  they  are  now  being 
worked  direct  with  Sydney  under  greatly  improved  condi- 
tions. The  cost  of  th?  extensions  and  partial  renewals  of  the 
cables  will  be  debited  to  the  general  reserve  fund  in  the  cur- 
rent  year's  accounts. — Financial   Times. 

The  report  for  1916,  now  issued,  shows 
that  the  revenue  was  £2..519,283,  less 
£707,038  for  ordinary  expenses  and 
£.3.52,90-5  for  exjienditure  relating  to  main- 
tenance of  cables,  income-tax  payable 
abroad,  and  sjwcial  war  payments  to  staff  and  other  expenses 
in  connection  with  the  war,  leaving  £1,4-59,340,  plus  £26,6:38 
brought  forward.  After  providing  for  income-tax  and  excess 
profits  duty  payable  in  England,  interest  on  mortgage  deben- 
ture stock,  and  preference  dividends,  absorbing  £596, '290,  the 
iialance  is  £889,688,  out  of  which  £.500,000  has  been  placed  to 
L'cneral  reserve.  £10,0(X>  to  insurance  of  war  risk  at  stations 
fund,  and  .£5,000  to  in,surance  of  goods  in  transit  fund.  Tlie 
total  distribution  for  the  year  1916  is  8  per  cent.,  free  of 
income-tax,  leaving  £.54,688  to  carry  forwartl.  The  general 
ii-serve  fund  has  been  charged  with  £11,951  in  respect  of 
Inss  on  sale  and  redemption  of  investments  and  certain 
sjvcial  expenditure,  and  with  £150.000  as  a  further  provision 
on  account  of  investment  fluctuations.  After  crediting  the 
:ibove  £500.000.  the  net  addition  to  the  fund  for  the  year  is 
£:i.'W.(l49.  The  vacancy-  on  the  board  caused  by  the  death 
r.ord  .-Vllerton  has  been  filled  bv  the  apiiointment  of  Sir 
''    ""    '      '       K.B.E. 

The  Elekfrofechnkche  Fabrik  TtkeyAt 
Max  SchoTch  if:  Co.,  A.G.,  of  Rheydf. 
whose  operations  are  now  chiefly  devoted 
to  the  production  of  war  material,  reports 
gloss  profits  of  £40,000  for  the  first  half  of  1917,  as  compared 
with  £49,000  in  the  tvhole  of  last  year.  After  making  provi- 
sion for  deprei^'iation,  the  net  profits  and  large  balance  for- 
'>:ird  are  returned  at  £43.000,  as  against  £40.000  in  1916,  the 
dividend  being  10  per  cent,  for  the  six  months,  as  contrasted 
w  ifh  15  per  cent,  in  1916. 

Thf  Elekfri^ifats  .4.G.  vorm .  H.  Pope,  of  Chemnif.r.  reports 
I  sub.stantial  increase  in  the  turnover  in  1916-17  and  an  ad- 
\nnce  in  the  net  profits  from  £88.000  in  1915-lti  to  £127,000 
last  year.  It  is  proposed  to  pay  a  dividend  of  20  ner  cent. 
as  compared  with  a  rate  of  15  per  cent,  in  191.5-16  The  share 
cHpital  IS  to  be  raised  by  £75.000  to  £-300.000  for  the  extension 
"  T ;  ".'"■■k-'5  and"  the  provision  of  additional  working  capital. 
Tlie  Gaspluhhcht  Gesellschaft  (Alter),  of  Berlin,  records  a 
im?'^X^''^  including  war  materials,  three  times  greater  in 
i.ilb-17  than  in  the  most  favourable  year  of  peace.    The  net 
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profits  are  £717,000,  a.s  again.st  £5(X1,000  in  1915-16.  It  is  pro- 
posed to  distribute  '2.5  per  cent,  on  ordinary  shares  for 
£390,000,  as  in  the  previous  year,  and  5  per  cent,  on  prefer- 
ence capital  for  £440,(«X),  and  to  devote  £106,000  lo  the  re- 
purchase of  a  further  block  of  preference  shares  for  cancella- 
tion. 

The  directors  of  tho  Kahelwerk  Rheydt  A.G.,  of  Rheydt, 
after  approiuiatiiig  only  £1,100  for  depreciation  in  1916-17, 
as  contra.sted  with  .£61,000  in  t}ie  previous  year,  report  net 
profits  of  .£'221,0(XI,  as  against  £1.84,000  in  1915-16.  It  is  iu- 
tendeil  to  pay  a  dividend  of  '20  |X'r  cent.,  as  compared  with  3U 
per  cent.,  in  the  form  of  the  allocation  of  the  divisible  amount 
to  the  pavment  of  a  first  instalment  of  .50  per  cent,  on  a  prtv 
posted  sha're  capital  increa.se  by  £1(X),(XX)  to  £3.50,(KXI,  whilst 
the  remaining  half  will  be  called   up  at  a  subsequent  date. 

The  financial  statt^iiH'nt  of  the  Elektrowerkc  .4.f/.,  of  Ber- 
lin, the  ownership  of  which  has  now  been  transferred  to  the 
Imperial  Government,  show-s  a  lo.ss  of  £2,100 ^n  1916-17,  which 
follows  a  loss  of  practically  the  same  amount  in  the  preceding 
vear.  Although  the  undertaking  onlv  lias  a  share  capital  of 
£'2.50.000,  advances  of  a  total  of  £2.0(;kI.OO0  were  made  by  the 
A. E.G.  and  the  Herlin  Electricity  Works  Co.,  and  the  taking 
over  of  the  entire  undertaking  by  the  State  has  been  accom- 
panied by  the  substitution  of  Stat*^  directors  in  place  of  the 
private  repre.sentatives. 

The  report  of  the  Brandcnbury  Carhid  und  Elektrizitafs 
Wcrke  A.(i.,  of  Berlin,  .states  that  the  company's  water 
powers  were  being  fully  utilised,  and  the  stt^am  plant  had  to 
be  worked  to  a  great-er  extent  in  order  to  meet  the  demaml 
for  energy.  The  working  results,  which  apply  to  the  year 
ended  on  March  31st,  1917,  were  unfavourably  affected  by  the 
.scarcity  of  labour  and  the  difficulties  in  procuring  supplies  of 
raw  materials.  In  the  autumn  of  1916  the  sale  of  calciuni 
carbide  was  brought  under  governmental  control,  and  the 
prices  thereby  fixed  left  only  a  moderate  profit.  Tlie  .Vo/s/.- 
EtektrokemL^k  .ikfictiel.'ikab  was  again  able  to  pay  a  dividend 
of  10  per  cent,  for  1916,  although  the  water  and  transjiort 
conditions  were  unfavourable.  The  accounts  of  the  Branfien- 
burg  Co.  show  net  profits  of  £14.7(X),  as  contrasted  with 
£14.400  in  191-5-16,  and  a  dividend  of  7  per  cent,  is  proposed, 
as  in  the  previous  year. 


Montreal  Light,  Heat  &  Power  Co..  Ltd. — l)i\iil<iul  of 
2  i>er  cent,  on  tlie  paid-up  capital  stock  for  the  quarter  to 
October  31.st. 

Anglo- Portuguese  Telephone  Co.,  Ltd. — Interim  dividenil 
of  3  per  cent.,  less  iiicnmc-tax. 

Kaministiquia  Power  Co. — Divitleml  .it  Ibe  rate  of  7  [K-r 
cent,  per  annum  on  the  capital  stock  for  the  quarter  to 
October  31st. 

Fellows  Magneto  Co.,  Ltd. — The  directors  report  that  the 
value  of  the  output  in  May  was  £4,384;  in  June,  £5,3-50;  and 
in  July,  £7, '263.  It  is  hoped  that  by  the  end  of  December 
the  monthly  output  will  exceed  £14,0(X)  in  value.  Additional 
capital  expenditure  since  the  company  started  tradmg 
amounts  to  £'27,060.  On  August  31st  the  company's  liquid 
funds  amounted  to  £18,-569.  Treasury  consent  has  been 
granted  for  a  further  issue  of  £40,000  in  preferred  shares,  but 
a  decision  has  not  yet  been  come  to  as  to  when  this  issue  will 
be  made.  The  directors  hope  to  be  able  to  recommend  an 
ordinary  dividend  with  the  final  dividend  on  the  preferred 
shares  for  the  current  year. 

Tubes,  Ltd. — The  directors  in  ibeir  report  refer  with 
regret  to  the  death  of  the  chairman.  Captain  John  Chamber- 
lain, M.C.,  who  was  killed  in  France  on  May  14th  of  this 
year.  This  deplorable  event  made  a  reconstruction  of  the 
board  desirable,  and  Mr.  .Arthur  Chamberlain,  J. P.,  and  Mr. 
James  Rollason,  J. P.,  have  accepted  seats  on  the  board.  The 
directors  are  still  unable  to  present  the  accounts  for  the  vears 
ended  April  30th,  1916,  and  1917.  The  shareholders  will  be 
a.sked  to  confirm  the  payment  of  the  interim  dividends  made 
on  December  23rd  and  July  25th  last,  which  the  directors  are 
.satisfied  have  been  earned  during  the  year  ended  April  30th, 
1917. 

Electric  Supply  Co.  of  Victoria,  Ltd. — In  their  report  for 
the  year  ended  March  31st,  1917,  the  directors  .show  that  the 
lamps  connected  increa.sed  from  166,2.53  to  188,402,  and  the 
passengers  carried  from  4,877,325  to  4,803,895.  Tlie  trading 
account  shows  a  gross  profit  of  £31,248.  as  against  £30.702  for 
the  previous  year.  The  balance  to  credit  of  profit  and  loss 
account  is  £'29,5'28,  plus  £6,433  brought  forward.  There  has 
been  paid  for  debenture  interest  £7,393.  and  transferred  to 
debenture  stock  redemption  account  £6.892,  leaving  £'21,677, 
out  of  which  £5,250  is  required  to  pay  on  account  of  arrears 
of  preference  dividend,  and  £16,427  is  to  be  carried  forward. 

Calcutta  Electric  Supply  Corporation,  Ltd. — The  number 
of  units  sold  to  consumers  during  the  five  weeks  ended  August 
.31st,  1917,  was  2,982,020,  compared  with  2,616,727  units  in 
1916. 

Brisbane  Electric  Tramways  Investment  Co..  Ltd. — In- 
terim dividend.  8  per  cent,  per  annum  (4s.  per  share),  free 
of  tax,  on  ordinary  shares  for  the  half-year. 

Calcutta  Tramways  Co.,  Ltrf?— Interim  dividend  on  the 
ordinary  shares  at  the  rate  of  '2i  per  cent.,  free  of  tax. 

Lima  Liijht,  Power  &  Tramways  Co. — Dividend  of  1|  per 
cent.,  in  Litna,  on  the  sharee. 
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Parsons  Marine  Steam  Turbine  Co.,  Ltd. — It  has  Jiot 
been  possiblf  to  coiiipk'te  llu-  arcounts  for  tlic  year  ended 
Juno  »lth.  IMO.  nor  lor  the  year  ended  .June  30th,  J917,  hut 
a  dividend  of  1.3  per  eent.,  free  of  income-tax,  payable  on 
17th  in.st.,  is  recommended,  niakiujl  25  per  cent,  for  the  year. 
No  further  dividend  for  the  year  will  be  declared. 

National  Telewriter  Co.,  Ltd. — The  report  for  the  year 
ended  .Iiuie  :J(lth  .states  that  the  res\dts  of  ol)erations,  owinfl 
to  the  decrea,se  in  bu.siness  in  consequence  of  the  war,  sh(i« 
a  loss  of  ±''240.  as  compared  with  a  profit  of  iJl.O'A)  for  the 
previous   year. — Fhidiicial    Tiiiirs. 

Lancashire  Dynamo  &  Motor  Co.,  Ltd. — Dividend  of  5 
per  cent,   (actual)  on  the  ordinary  shares,  free  of  tax. 

United  River  Plate  Telephone  Co.,  Ltd. — Interim  divi- 
dend of  3  per  cent.  (its.  per  share)  on  the  ordinary  shaie 
capital,   free  of  income  tax,  I'oi-  the   lialf-yeav  to  .lunc  3t)th, 


STOCKS  AND    SHARES. 


TuESD.w  Evening. 
The  strength  of  the  investment  markets  contin-ues  with  little 
abatement.  Tlie  news  from  the  Western  Front  is  helpinfi 
markets  generally,  and  the  publication  of  the  results  so  far 
achieved  with  the  issue  of  the  new  War  Bonds  is  regarded 
with  considerable  satisfaction.  Russian  news  is,  of  course, 
disappointing,  although  it  is  thought  that  this  will  have  com- 
paratively slight  effect  upon  the  course  of  the  war.  Money 
remains  reasonably  cheap.  There  is  a  strong  demand  for 
investment  securities  of  all  kinds,  but  some  of  the  home  rail- 
way stocks  underwent  a  trifling  reaction  after  their  previous 
rises. 

Metropolitan  Consolidated  has  risen  i  on  the  week,  and  the 
Deferred  dividend  stock  hardened  to  2'2,  while  there  has 
been  a  httle  business  in  Surplus  Lands  on  the  basis  of  48, 
Districts  are  unchanged  at  16i,  and  in  the  Underground 
issues,  the  Income  bonds  have  risen  to  84,  the  ^10  shares 
being  still  quoted  IJ  and  the  Is.  shares  afr  Gs.  3d. 

Home  electricity  shares  are  as  firm  as  ever.  Bromptons 
rose  to  6i.  changing  hands  the  other  day  at  6  9/16,  and  the 
7  per  cent.  Preference  shares  have  been  sold  at  65.  City  of 
London  have  advanced  to  13,  with  business  at  13  1/16,  but 
Counties  at  11  .show  a  slight  fall.  London  Electrics,  although 
business  was  marked  the  other  day  at  los.,  are  not  offered 
l)elow  £1.  The  company's.  4  iter  cent.  Krst  Moi'tgage  deben- 
ture stock  changed  hands  on  Monday  at  8'2.  Metropohtans 
hold  their  rise  at  3i.  St.  James's  are  being  dealt  in  round 
about  7,  but  arc  more  easy  to  sell  than  they  are  to  buy.  In 
the  case  of  the  other  shares,  the  principal  difliculty  is  to  get 
the  offer  of  any  reasonable  quantity. 

Victoria  Falls  Preference  are  being  bought  by  the  pro- 
vinces, and  the  price  .shows  a  giHid  deal  <if  strength  at  '2'ls.. 
the  55  per  cent,  delientures  being  105^.  while  the  ordinary 
shares  hold  their  pievious  |ii-ice  of  IDs.  South  Wales  Electric 
ordinary  came  to  market  the  other  day  at  a  shilling. 

In  the  foreign  group,  Anglo-Argentine  Tramways  first  pre- 
ference are  down  1/16  to  3^,  in  consequence  of  the  gravity 
of  the  strike  situation.  The  Argentine  Goverinnent.  however. 
is  apparently  bent  on  strong  measures  for  suppressing  the 
troul)le.  and  after  a  spasm  of  acute  llatness,  .Xrgentine  rail- 
Way  stocks  recovered  .sharply,  which  had  a  sympathetic  in- 
fluence uixm  other  indu.strials  connected  with  tlic  country. 
Brazil  Tractions  are  a  point  lower  at  4o.  There  is  little  change 
from  day  to  day  in  the  course  of  the  Rio  exchange,  and  imtil 
the  rate  takes  a  distinct  turn  for  the  l)etter.  it  is  hardly  lik<'lv 
that  Brazilian  st'curitics  will  inidergo  iinjirovement.  Rio 
Tramway  fir.st  mortgagi"  bonds  keep  very  hard,  however,  at 
S7},  and  there  lias  been  a  little  busini'.ss  lately  in  the  coiii- 
ixiny's  5  per  cent,  mortgage  bonds  at  or  about  78.^.  Mexican 
issues  are  quiet,  a  little  undecided  it  may  be,  but  attract- 
ii'g  siareely  any  active  attention  for  the  time  being.  Mexican 
Light  and  Power  Preferred  7  per  cent.  Preference  was  d(V«' 
the  other  day  at  -U  ;  the  company's  deposit  receipts  for  the 
bonds  .stand  a  trifle  higher  than  the  actual  bonds  themselves, 
Mexican  Northern  Power  Gold  bonds,  nominally  10-14.  were 
negotiated  this  week  at  121.  and  Monterey  Fives  at  27.  Cana- 
dian  ind\istria1s  reinaiii   depieswrl. 

The  telegraph  list  is  very  steady.  A  lot  iif  bnsine.ss  is  being 
done  in  the  Miin-oiii  issues  Eastern  "Extension  shares  wnr<' 
ex  OS.  dividend  hi.st  Thurs<lay.  and  Eastern  Telegraph  .stock 
ex  30s.  No  changes,  however,  have  been  made  in  the  prices, 
and  this  applies  also  to  Cuba  Submarine  Telegraph,  the  divi- 
dend in  the  last  nami'd  being  os.  a  share.  Cuba  10  per  rent. 
Preference,  by  the  way.  are  quoted  at  141,  which  is  £2  lower 
than  at  the  outbreak  of  war.  although  the  ordinary  at  S.?  are 
."is.  hiuher.  Eastern  Telegraph  ordinary  .stock,  incidentally,  is 
18  points  higher  than  it  was  at  the  end  of  Julv.  1014.  Great 
Northern  maintain  their  rise  at  .39.  West  India  and  Panama 
shares  receded  to  ."Vis.,  though  there  is  not  much  business 
doing  in   them.     Marconis  have  risen  to  3§.   but    the  feature 


of  the  week  is  the  strength  and  activity  of  the  market  in 
.\merican  Marconis  about  '22s.  3d.  and  Canadian  Marconis  at 
l'2s.  A  strong  Stock  E.xchange  tip  was  circulated  to  buy  the 
former  on  the  strength  of  vague  statements  as  to  the  remark- 
able prosjxirity  which  the  .\merican  Marconi  Co.  is  enjoying, 
and  a  good  many  siwculators  helped  thems<Hves  to  .shares.  A 
bit  of  a  bull  account  in  them  was  built  up,  and  at  '23s.  9d. 
shares  came  in  freely.  Canadians  have  been  a  dark  market 
for  some  time  past,  and  the  rise  is  due  to  sympathy  with  the 
advance  in  American  Marconis.  Marconi  Marines  are  very 
liriji  at  32s.  3d.,  and  the  preference  shares  of  the  parent  cora- 
|iany  keep  about  2  15/16. 

British  Insulated  ordinary  are  the  main  feature  of  strength 
amongst  industri;ils.  the  price  putting  on  15s.  to  14J.  India- 
Rubbers  gained  5s.  to  14,  and  General  Electrics  of  both  classes 
have  gone  ahead,  the  ordinary  to  171  and  the  preference  to 
10^.  Babcoek  &  Wilcox  have  recovered  to  3J.  Edi.sons  are 
easier  at  '20s.  6d:,  interest  having  died  o\it  in  them  for  the 
time  being,  and  British  Westinghouse  preference  eased  off 
to  3. 

The  rubber  market  has  been  somewhat  upset  by  a  sharp 
break  in  the  price  of  .some  of  the  Java  shares,  due  to  the 
situation  that  has  ari.stn> between  this  country  and  Holland. 
Moreover,  the  price  of  the  material  .shows  dulncss  at  2s.  75d. 
per  lb.  Nevertheless,  there  is  a  considerable  amount  of  busi- 
ness going  on.  Iron,  coal,  and  steel  .shares  are  strong,  and  in 
.some  of  the  markets  connected  with  the  baser  metals,  more 
particularly  for  that  of  copper,  rather  more  activity  has 
develolx>d,  though  without  much  change  in  prices.  The 
Stock  Exchange  as  a  whole  is  actively  employed,  and  the 
tone   throughout   the   markets  keeps  distinctly   good. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
HoMB  Elbotbioitt  Ooufanikb. 

Dividend  Prioe 

/ • ^  Oct.  16,    RiB6  or  (all  Yield 

1916.    1916,  1917.        this  week.  p.o. 

Brompton  Ordinary        ..        ..10          9  66  +  J  £'!    15  1 

Charing  CroBB  Ordinary           ..66  1^  —  69 

do.       do.         do.     4i  Pret..        4)4^  Bg  —  6  18 

Chelsea       4         8  a|  -  6    9 

City  of  London 8          8  18  -l-J  683 

do.       do.    6  per  cent.  Prel.       6         6  lOJ  —  6  18 

County  of  London           ....        7         7  11  —  J  67 

do.         6  per  cent.  Prel.       6         6  10  —  6    0" 

Kensington  Ordinary     ....        7         6  6J  —  6  14    8 

London  Electric 8          a  1  —  Nil 

do.         do.  6  per  cent.  Pref.       6         4  8f  —  6    6    8 

Metropolitan         B          8  81  —  4  12    4 

do.            4i  per  cent.  Prel.        H        H  84  —  7    4    u 

St.  JameB' and  Pall  Mail          ..8         8  7  —  6  14    6 

South  London       6         6  aj  —  766 

South  Metropolitan  Pref.         ..        7         7  31/6  —  6  10    .s 

Westminster  Ordinary  ....       7         7  6i  —  ^    ^    g 

Tbleqbiphs  and  Txlbphoneb, 

Anglo- Am.  Tel.  Prel 6         6  99  —  8    10 

do.            Def 88/6      li  3S}  +  |  6    9    0 

Chile  Telephone 8         8  7A  —  6  11     4 

Cuba  Sub.  Ord 6         6  8j  —  6  14    8 

Eastern  Extension          ..        ..        8          8  I4|xd  +8/-  '6    8    4 

Eastern  Tel.  Ord 8          8  148jxd  +lii  •6    7    9 

Globe  Tel.  and  T.  Ord 7         7  18i  +J  '6    «    8 

do.               Pref.            ..6          6  lOj;  —  6  l.S  j8 

Breat  Northern  Tel 33       34  89  —  6    8    1 

Indo-European 18        13  63J  —  6    16 

Marconi       10        16  3j  -I-  J  4    5    9 

Oriental  Telephone  Ord,         ..      ID        10  8}  —  8    16 

United  R.  Plate  Tel 8         8  6J  —  '6  16    4 

West  India  and  Pan 6d,    6d.  IJ  —  j'„  3    6    8 

Western  Telegraph       ....       8         B  UJ  —  •6  10    4 

HouB  Rails, 

Central  London,  Ord.  Assented        4         4  60)  —  6  V2    8 

Metropolitan         1          t  iU  +  i  4     18 

do.         District       ..         ..      Nil      Nil  16*  —  Nil 

Underground  Electric  Ordinary     Nil      Nil  li  —  Nil 

do.              do.     "A"     ..     Nil      Nil  6/3  —  Nil 

do.              do,     Income         6         4  84  —  4  16    3 

FoBKlON  Tbahs,  Ao, 
Dividend 

1916.    1916, 

Adelaide  Snp.  6  per  cent.  Prel.        6         6  4i  —  6    8    1 

Anglo-Arg.  Trams,  First  Prol.          6i       6i  8«  —  ,',  8  16    0 

do.                and  Prel.  ..        6i      —  2*  -  — 

do.                6  Deb.       ..66  67j  —  783 

Brazil  Ti'actions 4          4  4.';  —1  — 

Bombay  Electric  Prel.  ....8         6  9^  —  648 

British  Columbia  Eleo.  Rly.  Pice.    6         6  40)  —  13    i  10 

do.            do.           Prelerred  NU    Nil  HO  —  Nil 

do.            do.           Deterred  Nil    Nil  274  —  NM 

do.             do.           Deb.           4i        4i  60  —  8  10    0 

Mexico  Trams  6  per  cent.  Bonds     Nil    Nil  46)  —  Nil 

do.           8  per  cent.  Bonds     Nil    Nil  in  —  Nil 

Mexican  Light  Common          ..        Nil    NU  S2J  —  Nil 

do.            Prel Nil    Nil  86  —  Nil 

do.            Ist  Bonds       ..       Nil    Nil  46)  —  — 

MAMUKAOTUaiNa  OOHPAmBB. 

Babcoek  *  Wilcox          ....        16        16  8i  +    ,'j  4  13     4 

British  Aluminium  Ord.           ..         7        10  '18  —  6    3     1 

British  Insulated  Ord 17i      30  14]  +  )  6  l;    7 

British  Wostinghouse  Prel, .  ..         74        74  .1  —  iV  5    0    0 

CaUenders 20        ao  14i  —  6  18    0 

do.       6  Prel 6         6  4i  —  6    18 

Castner-Kellner 23        33  B.'„  —  6    8    0 

Edison  Swan,  lully  paid          .,        —       —  i;  —  Nil 

do.       do.  4  percent.  Deb,        4         4  12)  —  6  10    4 

Electric  Construction  ....       74       74  1  —  7  10    0 

Qen.  Eleo.  Pref 8         6  lOJ  +4  6  14    :) 

do.        Ord 10       10  17}  +  i  6  12    0 

Henley 36       a6  16}  —  7  IH    g 

do.      44  Prel 44       44  4  —  5  12    6 

India-Rnbber       10       10  14  -f  }  •7    2  10 

Telegraph  Con.   ..        ..       ..      30       10  40  +1  •6    0    6 

•  Dividends  paid  free  ol  inc6rac-tax. 
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THE     MIQH-TENSION     MAGNETO. 

■^       {Continued  from  page   335.) 

The  .special  "spark-gap"  distributor  is  used  in  the  type 
"  .\  "  magueto,  and  has  proved  to  be  thoroughly  reliable  and 
satisfactory.  The  di.stributor  brush  is  made  of  steel,  and  has 
V  grooves  in  its  active  face  with  a  central  slot  for  taking  the 
square  head  of  the  locking  screw.  It  is  of  rectangular  sec- 
tion, and  is  free  to  move  in  a  brass  tube  moulded  into  the 
insulation.  \  spring  forces  the  brush  outwards  against  the 
head  of  the  locking  screw.  Obviously,  the  screw  is  auto- 
matically locked,  and  the  air  gap  between  the  face  of  the 
brush  and  the  track  of  the  distributor  can  be  readily  adjusted 
by  first  depressing  the  brush  until  the  head  of  the  screw  is 
clear  and  then  turning  the  latter  either  one  way  or  the 
other.     A.  quarter  of  a  turn  on   the   screw,    which   gives  the 


uiio  complete  set,  and  four  sets  of  gauges  are  in  use,  being 
allocated  respectively  to  shop  use,  shop  inspectors,  (Joveni- 
nient  inspectors,  and  check  purposes  in  the  tool-room.  The 
shop  gauges  are  made  to  somewhat  finer  limits  than  are 
specified  on  the  drawing,  so  that  the  rejections  made  by  the 
inspection  department  are  reduced  to  an  absolute  minimum. 
Tlie  finer  limit  gauges  are  checked  in  the  tool-room  every  day, 
whilst  other  gauges  are  checked  periodically,  the  frequency 
of  the  in.spection  being  dependent  upon  the  degree  of  accuracy 
worked  to  and  the  liability  of  the  gauge  to  wear  in  use. 
When  the  "go"  end  of  a  gauge  (which  is  made  somewhat 
larger  than  the  minimum  diameter  specified)  has  worn  down 
to  the  drawing  dimension,  the  gauge  is  passed  on  to  the 
inspectors  for  use  in  inspecting  the  work.  This  arrangement 
ensures  that  there  is  always  an  ample  supply  of  very  accurate 
gauges  in  the  inspection  department,  because  the  wear  on 
gauges  used  in  the  shops  is  much  more  rapid  than  the  wear 
I'lom  use  by  the  inspectors.  Furthermore,  each  gauge  has, 
by  this  method  of  working,  a  more  extended  hfe.     Gauges  are 


Fig.  1(3.— Assembly  of  B.T.H.   12-ciLiNDER  Polar   Inductor  Type  M.^gneto. 


Fig.  14.— The  B.T.H.  Tyte  ASS  M.vgneto. 


minimum  adjustment,  alters  the  air  gap  by  0.002  in.  When 
properly  adjusted,  the  air  gap  should  be  between  .01  in.  and 
.014  in.  The  amount  of  wear  on  the  face  of  the  brush  after 
continuous  use  is  so  ?mall  as  to  be  almost  negligible. 

It  does  not  seem  to  be  generally  appreciated  that  the  manu- 
facture of  magnetos  can  only  be  undertaken  successfully  if 
very  skilled  labour  is  available,  and  the  necessary  steps  are 
taken  to  machine  all  the  component  parts  to  extremely  fine 
limits.  The  type  "A"  magneto  is  so  complicated  in  design 
that  the  difficulties  encountered  in  manufacturing  it  on  a 
commercial  basis  are,  without  doubt,  much  greater  than  in 
the  case  of  any  other  type  of  magneto  being  produced  in  Eng- 
land at  the  present  time. 

Take,  for  example,  the  rotating  .sleeve  inductor.  It  eom- 
pri.ses  two  soft  iron  segments  which  are  secured  by  means 
of  screws  and  dowel  pins  to  a  non-magnetic  nickel  steel  end 
plate  and  spindle  on  the  one  hand,  and  to  a  gun-metal  end 
plate  carrying  the  distributor  gear-wheel  driving  pinion  on 
the  other.  The  whole  combination  has  to  run  on  three  ball 
bearings,  all  of  which  must  be  in  perfect  alignment.  The 
outer  race  of  one  bearing  is  carried  by  the  aluminium  driving 


withdrawn  from  the  inspection  department  for  very  slight 
errors  from  drawing  dimensions,  and  the  cost  of  maintaining 
a  large  number  of  gauges  within  narrow  limits  of  accuracy  is 
naturally  quite  a  considerable  item. 

The  finest  limits  worked  to  are  for  the  hole  in  the  contact- 
breaker  cam  and  the  end  of  the  distributor  brush  spindle,  on 
which  the  cam  is  fitted.     These  limits  are  : 


Hole  in  cam 


End  of  spindle 


13.005  mm. 
12.995  mm. 

0.01  mm. 
12.995  mm. 
12.988  mm. 

0.007  mm. 


Maximum  diameter 
Minimum  diameter 
Tolerance 
Maximum  diameter 
Minimum  diameter 
Tolerance 

The  B.T.H.  Co.  has  recently  developed  a  polar  inductor 
type  magneto,  more  especially  for  12-cylinder  working, 
although  it  is  proposed  to  standardise  an  8-cylinder  machine 
of  exactly  the  same  design  by  simply  changing  the  distribut- 
ing mechanism  and  gearing.  This  is  the  first  12-cylinder  mag- 
neto to  be  developed  and  standardised  in  this  country.    Seve- 


Fig.  15.— P.irts  of  the  ASS  Magxeto. 

end  plate,  whilst  the  inner  races  of  the  other  two  are  securely 
fixed  to  the  respective  ends  of  the  stationary  armature  end- 
plates.  The  clearance  on  each  side  of  the  sleeve  inductor  is 
only  0.006  in.,  and  it  is  clear,  therefore,  that  extraordinary 
precautions  must  be  taken  in  manufacture  to  ensure  that 
after  assembly  the  sleeve  will  be  perfectly  free,  and  neither 
too  tight  nor  too  loose  in  its  bearings. 

In  the  manufacture  of  the  type  "  A  "   magneto  no  fewer 
than  716  Umit   gauges   are  employed;   179  gauges  constitute 

*  Abstract  of  paper  read  by  Mr.  A.  P.  YonsG.  A.M.I.E.E.,  before 
the  Aeronautical  Society. 


Fig.  17.— B.T.H.  Polar  IxDrcTOR  Type  Magneto. 

ral  models  have  already  been  constructed  and  tested  with 
entirely  satisfactory  results  on  engines  in  the  test  shop,  as 
well  as  in  the  air.  It  is  designexl  to  give  four  sparks  per 
revolution,  and  the  12-cylinder  model  runs  at  li  times  engine 
speed.  .         ,        J     ■ 

The  basic  principle  embodied  in  this  design  of  producing 
the  requisite  flux  reversals  in  a  stationary  laminated  armature 
circuit,  by  means  of  a  rotating  polar  inductor  co-operating 
with  fixed  permanent  magnets,  is  a  British  invention  made 
by  Mr.  T.  B.  Murray,  of  the  Albion  Motor  Car  Co.,  and  first 
disclosed  by  him  in  patent  specification  No.  14,737,  dated 
June  28th,  1906.    This  patent  is  now  void. 

This  magneto  is  inherently  of  much  simpler  construction 
than  the  sleeve  inductor  machine,  because  the  sleeve  inductor. 
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■which  is  a  very  difficult  part  to  manufacture,  is  replaced  by 
a  polar  inductor  so  designed  that  it  can  be  easily  made,  and 
which  at  the  sjinie  time  is  a  more  rij^id  and  reliable  mecha- 
nical structure.  Other  leaturcs  in  the  design  combine  greatly 
to  simplify  the  manufaeturinil  problems,  and  it  is  anticipated 
that,  other  thing.s  being  equal,  the  output  of  magnetos  will 
rise  very  con.siderably  aftei-  the  change  over  from  one  type  to 
the  other  has  been  completely  effected — a  fact  of  vital  im- 
portance at  the  present  critical  juncture. 

A  sectional  vievv  of  the  machine  is  given  in  fig.  IG.  The 
polar  inductor  consists  of  a  "  straight-through  "  shaft  made 
of  non-magnetic  nickel  .steel,  on  to  which  two  polar  inductors 
are  first  pre.s.sed  up  against  a  .shoulder,  and  then  finally 
riveted  in  iX)sition  to  the  shaft.  The  ends  of  the  magnets  are 
secured  to  two  s<ift-iron  pole-pieces,  near  the  top  of  each,  by 
means  of  screws.    There  is  an  extremely  fine  air  gap  between 


Fig.  is. — Cojiro-NKNT  Parts  of  Polar  Inductor  Magneto. 

the  inside  face  of  each  pole  piece  and  the  outside  surface  of 
the  annular  portion  of  the  inductor  which  it  surrounds. 

The  magnet  flux,  therefore,  passes  through  this  fine  annular 
air  gap  in  a  radial  direction,  and  flows  from  one  inductor  to 
the  other  through  the  laminated  armature  circuit.  The  arma- 
ture windings  are  carried  by  a  brass  spool,  which  is  secured 
to  a  laminated  iron  core,  which,  in  turn,  is  fixed  by  means 
of  two  clamping  .screws  to  two  upright  laminated  projections. 
These  are  fixed  in  the  central  casting  which  carries  the  pole 
pieces,   and  also  provides  the  base  of  the  machine. 

The  contact  breaker  is  operated  by  a  four-part  cam  fixed 
to  the  end  of  the  driving  shaft.  The  contact  breaker  lever  is 
specially  designed  so  as  to  give  a  very  low  moment  of  inertia. 
and  tests  have  shown  that  it  will  function  satisfactorily  when 
making  16,000  breaks  per  minute.  This  frequency  corres- 
ponds to  a  speed  of  4,000  r.p.m. 

The  distributor  is  of  special   design,  having  three  distinct 
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Fio.  I'J.— Si'ARKiNG  Voltage  and  Energy  Curves. 

tracks,  two  of  which  arc  the  distributing  tracks,  each  pro- 
vided with  six  .vgments.  The  brush-holder  contains  five  car- 
bon brushes,  and  the  safety  gap  is  incorporated  in  the  brush- 
holder  and  rotates  with  it.  A  gauze  window  is  provided  in 
the  front  of  the  distributor,  and  in  consequence  of  the  rota- 
tion of  the  brush-holder  any  products  of  ionisatiqn  have  an 
easy  chance  of  escape.  This  arrangement  is  much  to  be  pre- 
ferred to  a,  totally  enclosed  stationary  type  of  safety  gap, 
where  the  silent  brush  discharge  is  always  liable  to  produce 
injurious  result.s. 

A  good  idea  of  the  general  appearance  of  this  magneto  can 
be  formed  by  referring  to  fig.  17,  which  gives  an  outside  view 
of  the  machine,  while  the  component  parts  are  clearly  de- 
picted in  fig.  18. 

The  magneto  pos.sesses  Acellent  sparking  characteristics  at 
low  speeds,  as  shown  by  the  curve  in  fig.  10,  which  has  l^een 
plotted  from  results  of  Uii  actual  test.  The  energy  output, 
although  not  abnormally  high,  is  very  satisfactory  for  an 
inductor-type  magneto.  Tlie  curve  plotted  from  the  figures 
obtained  by  a  calorimeter  test  is  al.si>  given  in  fig.  10. 

It  should  be  noted  that  the  maximum  energy  output,  which 
is  reached  at  a  speed  of  about  800  b.p.m..  is  as  large  as  .072 
joule.  . 

Special  precautions  have  been   taken   in   the  design  of  the 


magnetic  circuit  as  well  as  in  the  choice  of  suitable  magnetic 
material  to  ensure  that  the  effect  of  eddy-current  damping 
is  reduced  tn  an  nb.solute  minimum.  As  a  result  of  this,  the 
falling-olT  in  the  energy  output  as  the  speed  is  increased  be- 
yond the  maximum  point  on  the  curve  is  not  very  marked, 
and  for  the  sake  of  comparison  curve  3  (shown  dotted), 
which  has  been  plotted  from  the  figures  obtained  on  testing 
a  1'2-cylinder  [vjlar  inductor-type  magneto  of  American 
manufacture,  is  added.  In  this  case  the  effect  of  eddy-current 
damping  at  high  speeds  is  very  pronounced  indeed,  and  the 
energy  output,  which  reaches  a  maximum  of  .065  joule  at 
about  800  R.P.M. ,  falls  away  to  only  .015  joule  at  3,000  r.p.m. 
There  is  no  doubt  that  by  paying  more  careful  attention  to 
the  design  of  the  magnetic  circuit  as  referred  to  above  the 
characteristic  of  this  particular  magneto,  so  far  as  energy 
output  is  concerned,  could  be  improved. 

Fig.  '20  .shows  two  curves,  one  giving  the  variation  in  the 
open-circuit  primary  voltage  (E.M.S.  value)  with  the  speed 
and  the  other  the  variation  in  the  short-circuit  primary-current 
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Fig.  '20.— SnoRT-cmcuiT  Current  and  Open-circuit 
Voltage  Curves.  ' 

(R.M.S.  value)  corresponding  to  the  same  range  of  speed. 
The  oi>en-circuit  voltage  curve  is  practically  a  straight  line 
pa.s.sing  through  the  origin,  which  confirms  the  view  that  the 
eddy-current  damping  in  the  magnetic  circuit  is  extremely 
small.  With  most  types  of  magnetos  the  open-circuit  primary- 
voltage  curve  shows  a  distinct  drop  with  increase  in  speed, 
due  to  the  fact  that  the  active  armature  core  flux  diminishes 
as  the  si»ed  is  raised.  This  drop  is  fairly  pronounced  in  the 
ca.se  of  the  sleeve  inductor-tyije  magneto  already  described, 
as  .shown  by  the  open-circuit  voltage  curve  given  in  fig.  11. 

The  short-circuit  current,  on  the  other  hand,  remains  sub- 
stantially constant  for  all  speeds  above  about  600  r.p.m.,  and 
this  te.st,  in  which  the  magneto  is  run  with  the  primary 
.short-circuited  through  an  ammeter  of  negligible  resistance, 
is  analogous  to  the  case  of  an  alternator  running  on  short 
circuit.  Every  electrical  engineer  knows  that  in  the  latter 
case  the  short-circuit  current  is  practically  independent  of 
the  speed,  due  to  the  fact  that  the  induced  e.m.f.  in  the  short- 
circuited  winding  varies  in  almo.st  strict  proportion  to  the 
reactance  of  the  winding. 

The  primary  voltage  kick  at  the  instant  of  "break"  was 
determined  at  different  speeds  by  using  a  Kenotron  in  con- 
formity with  the  method  of  testing  previously  referred  to. 
The  voltage  increa.sed  with  the  speed  up  to  3,000  r.p.m.,  very 
rapidly  at  first,  but  not  so  rapidly  at  very  high  speeds. 
Abnormally  high  voltages  were  measured,  these  being  con- 
siderably in  excess  of  any  figures  that  the  author  has  been 
able  to  obtain  by  testing  in  the  same  manner  any  rotating 
armature  type  of  magneto.  When  the  ratio  between  the 
primary  and  secondary  turns  is  taken  into  consideration,  one 
is  led  to  the  conclu.sion  that  at  the  instant  when  the  high- 
ten.sion  .spark  is  initiated  an  abnormally  high  voltage  is  in- 
duced in  the  secondary,  this  voltage  being  greatly  in  excess 
I  if  any  fig\ire  that  has  lieen  previously  assumed. 

Tlie  input,  output,  and  efficiency  curves  are  given  in  fig.  21. 
The  input  curve  has  been  plotted  from  the  values  of  the  power 
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Fig.  21.— Input,  Output,  and  Efficiencv  Cubves. 

required  to  drive  the  magneto  at  different  speeds  as  measured 
by  an  electrical  method,  while  the  output  curve  is  calculated 
from  the  .spai-k  energy  curve  given  in  fig.  10.  The  efficiency 
curve  has  been  calculated  in  the  usual  manner,  and  is  sub- 
stantially in  agreement  with  the  curve  for  the  type  "  K  " 
magneto  given  in  fig.  13. 

{Tn   be  continued.) 
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A     MAGNETIC     STEEL     BAND     DRIVE. 


Bv  P.  I;.  WKSTON. 


{Ab«tract  of  paper  read  before  the  Ei.ectrical  ASSOCIATION  Ol'- 

AUSTHALIA,    N.e.W.    SkCTION.) 

Exi'F.RiMENTS  iiiiide  by  the  author  in  1908  showed  that  iiiiin- 
netic  pulleys  could  be  devised  which  would  efficiently  attract 
^teol  bands  as  thin  as  0.03  in.  In  1916  he  resumed  the  experi- 
ments, and  found  that  sood  magnetic  adhesion  could  be 
.obtained  with  band  thicknesses  of  0.01.5  in.  anil  upwards. 
The  pulleys  were  9  in.  in  diameter,  and  contained  a  single 
magnetic  circuit,  formed  by  two  disks  45  mils  thick  with  a 
winding  space  1.75  in.  deep  and  10  mils  wide,  the  current 
li.iiig  led  in  through  slip-rings.  The  total  face  of  the  pulley 
was  90  mils  wide,  and  brass  checks  were  provided.  The 
I. ami  was  i  in.  wide  and  15  mils  thick.  The  pulley  centres 
were  -20  in.  apart,  and  the  pulleys  were  run  at  1,500  li.i'.M. 
for  :)00  hours,  with  a  net  dillerence  of  tensions  of  20  lb. 
Slip  tiwk  place  when  the  difference  of  tensions  was  45  to  50 
■^i  ,  with  60  ampere-turns  excitation,  representing  5  watts 
each  pullcv.  wwX  the  ten.sion  in  the  slack  side  practically 
/.CHI.  The  coellicient  of  friction  w-as  0.-265,  and  there  was 
no  apprecialile  wear  on  the  band  or  pulleys.  Up  to  47  lb. 
<lilTerence  of  tensions  the  measured  shp  was  almost  identical 
■with  the  normal  calculated  creep  of  the  band  due  to  .stretch- 
ing of  the  driving  side  of  the  band. 

In  another  experiment,  driving  from  a  10-in.  pulley  on  a 
steam  turbine  to  a  '27-in.  pulley  at  '29-in.  centres,  width  of 
active  face  of  puUev  80  mils,  a  band  J  in.  wide  and  20  mils 
thick  transmitted  up  to  20  H.r.  at  a  turliine  speed  of  4^0 
R.P.M..  corresponding  to  a  difference  of  tensions  of  00  lb.  The 
excitation  of  the  small  pulley  was  50  ampere-turns,  and  that 
of  the  large  pulley  12,  the  total  power  consumed  being  25 
■watts. 

Tlie  author  discus.?es  the  theory  of  the  drive,  and  show,« 
for  a  15-mil  b^nd  on  a  10-in.  pulley,  with  an  arc  of  contact  of 
150  deg.,  and  a  slack  side  tension  of  50  lb.,  the  maximum 
difference  of  tensions  will  be  about  400  lb.  A  normal  work- 
ing value  would  be  -250  lb.,  making  the  bending  .stress  45.000 


Fig.  1 .— Sectio>»of  Strip. 
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Fig.  2. — Section  of  Magnetic 
Pulley. 

lb.  t>er  sq.  in.,  and  the  direct  stress  20,000  lb.  per  sq.  in. 
Advantages  are  gained  by  using  thicker  bands.  For  bands 
of  ordinary  band-saw  steel  with  silver-soldered  joints,  if  the 
ratio  of  band  thicknes.ses  to  pulley  diameter  does  not  exceed 
1/1,000,  a  life  of  many  millions  of  bends  may  be  expected. 
For  a  •24-ft.  band  at  a  band  speed  of  lO.IKX)  ft.  per  minute,  40 
million  bends  over  the  smaller  pulley  represent  1.600  hours' 
running;  such  a  band  1  in.  wide  would  transmit  50  b.h.p., 
and  would  cost,  say,  10s.,  so  that  on  a  life  of  1,0(_K)  hours  the 
cost  of  band  renewals  would  be  in.significant,  while  power 
would  be  saved  owing  to  the  unusually  high  efficiency  of  the 
drive.  The  .satisfactory  endurance  of  band-saws  with  ordi- 
nary silver-soldered  joints  under  very  strenuous  conditions 
leave.?  no  doubt  as  to  the  endurance  of  similar  steel  bands 
for  power  purpo.ses.  For  very  high-class  drives  welded  bands, 
or  endless  bands  rolled  from  a  solid  ring  of  steel,  might  be 
worth  while,  and  probably  the  best  material  would  be  an 
alloy  such  as  chrome  vanadium  spring  steel,  which  would 
have  an  extremely  high  elastic  limit  when  rolled  in  such 
thin  sections  and  suitably  tempered. 

For  the  smaller  pulley  of  a  combination  the  construction 
■adopted  is  virtually  a  double-threaded  screw  with  rectangular 
threads  of  .small  pitch  and  relatively  deep  grooves,  as  shown 
in  section  in  fig.  2.  This  construction  could  be  readily  made 
tip  of  two  helices  of  iron  strip,  of  the  section  shown  in  fig.  1, 
rolled  in  conical  rolls  to'  the  required  pulley  radius,  and 
riveted  together  to  form  the  pulley  rim.  In  general,  the  pole 
thickness  will  be  from  twice  to  two  and  a  half  times  the 
hand  thickness,  and  the  winding  spaces  can  be  40  to  .50  mils 
■wide  and  0.7  to  1.5  in.  deep.  With  these  proportions  60 
«mpere-turns  will  u.sually  give  sufficient  excitation,  and  the 
magnetising  watts  amount  only  to  a  small  fraction  of  1  per 
cent,  of  the  power  transmitted.  For  the  larger  pulley  of  a 
combination,  owing  to  the  longer  arc  of  contact,  the  mag- 
netic circuits  can  either  be  reduced  in  strength  or  more 
widely  spaced.  Fig.  -3  shows  a  design  in  which  the  active 
poles  are  narrow  zones  of  one  polarity  formed  of  iron  disks 
or  segments,  alternating  witli  wide  zones  of  the  opposite 
polarity.  To  increase  the  width  of  both  N  and  S  pole  faces 
is  inefficient,   since  the  adhesion  varies  as  the  square  of  the 


flux  density,  and  hence  good  attraction  is  secured  only  if  the 
density  of  flux  in  the  pole  face  is  fairly  high.  ' 

In  a  suital)le  design  the  sum  of  magnctihing  watts  and  the 
loss  due  to  creep  can  bo  generally  made  from  .2  to  .5  per 
cent,  of  the  transmitttHi  power.  Other  l()S.ses  comprise  wind- 
age, hysteresis,  and  eddy  currents,  and  increased  friction  of 
bearings.  Plysteresis  and  eddy-current  losses  arc  found  to 
lie  very  .small,  and  the  remaining  losses  are  almost  negli- 
gible. It  can  be  concluded,  then,  that  an  overall  efficiency 
of  well  over  99  per  cent,  can  bo  obtained,  an<l  99.5  per  cent. 
se<Mns   quite   attainable. 

Owing  to  the  extremely  small  values  of  the  slip,  the  rate 
of  wear  can  only  be  quite  small,  as  proved  by  test. 

nu'  band  speed  in  general  .should  be  kept  as  high  as  pos- 
.sible.  subject  to  the  limitations  of  safe  pulley  design,  to 
resist  centrifugal  force.  At  speeds  over  10,000  ft.  per  minute 
for  pulleys  of  small  diameter,  and  above  15,0(JO  ft.  per  minute 
for  larger  pulleys,  the  effect  of  centrifugal  force  in  the  band 
may  have  to  l)e  considered. 

In  tlu-  Eloesser  drive,  steel  bands  froin  1  to  S  in.  wide  are 
run  on  cork-faced  pulleys.  Tlie  conditions  laid  down  for 
succes.sful  working  are  (I)  that  the  initial  tension  is  to  be  as 
high  as  possible,  without  overstraining  the  band;  and  (2) 
that  the  pulley  diameters  are  to  be  as  large  as  possible. 

The  cork  face  is  stated  to  give  a  value  of  yu  =  0.28,  while 
a  bare  cast-iron  pulley  at  first  gave  a  value  of  0.27,  but 
afterwards  was  stated  to  become  polished  and  gave  a  lower 
value.  This  poli.shing  effect  has  not  yet  been  found  by  the 
author  in  any  of  his  tests  to  lower  the  value  of  n. 

While  the  Eloesser  drive  appeared  to  give  in  suitable  cases 
very  good  results  as  legards  capacity  and  efficiency,  it  seems 
to  have  failed  in  the  matter  of  durability,  being  handicapped 
by  a  mechanical  joint,  which  is  bound  to  introduce  local 
bending  stress  in  the  region  of  the  joint  where  fracture  will 
eventually  occur.  The  only  patentable  part  of  this  drive 
seems  to  be  the  joint,  so  it  is  obvious  why  the  piomoters  of 
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Fig.  3. — Section  of  Larger  Pullf.v. 

this  drive  did  not  di-scard  a  mechanical  joint  in  favour  of  the 
well-tried  band-saw  joint,  which  has  the  great  merit  of  pre- 
serving the  uniform  .section  of  the  band. 

While  the  magnetic  drive  appears  to  have  a  very  large  scope 
of  application,  it  is  particularly  suited  to  deal  with  a  difficult 
class  of  heavy  drives  in  which  a  fluctuating  load  has  to  be 
transmitted  with  a  large  reduction  ratio.  A  typical  example 
would  be  a  large  ammonia  compressor,  driven  by  a  gas  engine 
or  electric  motor.  Take,  for  example,  a  250-h.p.  drive  of 
this  nature,  for  which,  at  pre.sent,  rope  driving  would  be  the 
most  frequent  practice.  losing  IJ-in.  ropes,  the  usual  rule 
of  30  diameters  for  the  minimum  size  of  pulley  makes  the 
smaller  pulley  not  less  than  45  in.  Now,  on  a  45-in.  mag- 
netic pulley  an  18  gauge  band,  2  in.  wide,  will  comfortably 
tran.smit  the  load  at  a  linear  speed  of  5.000  ft.  per  minute. 
For  the  .same  speed  and  pulley  diameters  four  IJ-in.  ropes,  or 
a  21 -in.  double  leather  belt,  would  be  required.  The  band 
would  effect  a  saving  on  the  length  of  drive  of  about  IS  ft., 
and  about  13  H.p.  of  losses  as  compared  with  the  belt,  and 
about  26  H.p.  as  compared  with  the  rope  drive. 

In  general,  the  large  capacity,  high  efficiency,  adaptabihty 
to  high  .speeds  and  short  centres,  low  first  cost,  and  small 
slip  of  the  band  drive  will  .suggest  numerous  apphcations  of 
this  form  of  tran.smission. 

A  number  of  problems  in  connection  with  this  drive  re- 
quire investigation,  and  further  tests  are  in  progress.  One 
interesting  development  is  that  by  means  of  a  simple  attach- 
ment for  mea.suring  the  creep  of  the  band  the  power  trans- 
mitted can  he  accurately  a.scertained. 


Magneto    v.     Battery     Ignition     for     Petrol     Motor 

Vehicles.— It  is  interesting  to  learn  from  New  York  that,  following 
a  period  in  which  battery  ignition  in  conjunction  with  electric 
lighting  and  engine-starting  sets  has  been  so  popular  in  motor- 
car manufacturing  circles  in  the  United  States,  there  is  now 
ap])arently  a  reversal  of  technical  opinion  on  the  subject,  and 
present  tendencies  indicate  a  return  to  greater  popularity  of  a 
separate  magneto  for  ignition  purposes. 
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FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


IBANCE  AND  ALGERIA.— lu  pursuance  of  an  agreement 
between  the  British  and  the  French  Governments,  licences 
will  be  issued  by  the  French  Customs  Office  in  London,  upon 
apphcation  by  the  exporter  in  this  country,  for  the  importa- 
tion into  France  and  Algeria  of  goods  of  British  production 
or  manuiacture  which  are  included  in  the  list  of  articles  prohi- 
bited to  be  imported  into  those  countries,  with  the  exception 
of  (a)  goods  included  in  List  3,  published  with  the  Decree 
e  V»  ^''  ^  •  '"^'^  subsequently  amended  by  the  Decree 
of  May  l'2th  (c.f.  the  Electrical  Review  of  June  1st),  which 
are  placed  under  the  control  of  the  Inter-Departmental  Com- 
mission on  Metals  and  Munitions  of  War;  and  (6)  certain 
specified  goods   (textiles,  soap,  oils,   &c.). 

In  the  case  of  goods  falling  under  (n)  and  (fa),  applications 
for  import  licences  must  be  made  by  the  importers  in  France 
and  Algeria  to  the  competent  French  authorities,  and  informa- 
tion on  the  subject  can  be  obtained  bv  British  exporters  from 
*°S„P°Y,,°^  Tra^'e  Office  in  Paris,  No.  10,  Place  Edouard  YII. 

Ihe  following  procedure  has  been  laid  down  for  the  issue 
of  Urenc'h  import  licences  in  London  for  "prohibited"  goods 
not  of  the  excepted  classes:  — 

The  application  for  a  licence  must  be  drawn  up  strictlv  in 
accordance  with  the  prescribed  form,  and  he  forwarded  in 
triphcate  direct  to  the  French  Customs  Office,  Bank  BuOd- 
mgs,  Kingsway,  London,  W.C.  -2.  To  one  of  the  three  copies 
must  be  attached  a  separate  certificate,  signed  on  behalf  of 
the  Chamber  of  Commerce  of  the  district  or  town  in  which 
the  merchant  concerned  carries  on  his  business,  and  attest- 
I'Jg.tnattne  goods  are  the  produce  or  manufacture  of  the 
United  Kingdom. 

[A  copy  of  the  prescribed  form  nf  application,  and  a  sug- 
gested form  of  certificate  of  origin,  were  publi.shed  in  the 
Board  of  Trade  Journal  for  September  13th.  It  should  be 
borne  in  mind  that  the  arrangements  referred  to  above  in 
no  way  affect  the  necessity  of  obtaining  a  Briti.<;h  export 
licence  in  respect  of  such  articles  as  are  prohibited  to  be 
exported  to  those  countries.] 

A  new  Decree  has  been  issued,  which  contains  a  re-classifi- 
cation  of  goods  for  the  purposes  of  import  prohibitions. 
Ijoods  are  now  divided  into  seven  categories,  called  respec- 
tively Lists  A,  B  C,  D,  E.  F,  and  G.  List  A  consists  of 
those  goods  which  are  admitted  without  licence.  In  Lists 
B  to  G  the  goods  are  classified  according  to  the  authorities 
wbich  are  to  advise  as  to  the  issue  of  import  licences  The 
text  of  the  various  Lists  may  be  consulted  at  the  Department 
of   Commercial   Intelhgence,   73,   Basinghall   Street,    E.G.  2. 

UNTTED  STATES  OP  AMERICA.^According  to  a'  Trea- 
sury Circular,  trade  samples  intended  solely  for  use  in  solicit- 
ing orders  for  goods  may  now  be  imported  bv  ordinary  mail 
in  unsealed  parcels,  which,  however,  mu.st  be'plainly  marked 

abroad  with  the  words  "Trade  samples  of  .subiect  to 

examination  by  United  States  Customs  Officers."  Samples 
sent  on  approval  may  not  be  sent  in  this  way 

„f  „  /^^.'"''''u  °°  ^"'''i''^^.  ""'^*''"  ^^<:eoce)  of  various  classes 
ot  goods  has  been  prohibited  by  Proclamation.  The  list  of 
goods  includes  wireless  apparatus,  electrical  equipment, 
pyi'tm'jm  *"      '■    '''""■"'"°'''   z'DC,    plumbago,   and 

ITALY.— The  Italian  Government  has  recently  taken  steps 
to  terminate  at  the  end  of  this  year  the  various  Treaties  with 
foreign  countries  which  fix  rates  of  dutv  on  certain  classes  of 
goods,  thus  leaving  the  Govemment  free  to  revi.se  the  Tariff 
as  may  be  found  desirable.  This  revision  has  been  under 
consideration  by  a  Royal  Commission,  which  is  to  present  its 
report  very  shortly.  The  Coiumission  has  alrcadv  i.ssued 
important  recommendations,  which  include  the  adoption  of 
a  double  Customs  Tariff,  one  with  heavy  duties  on  the  goods 
of  countries  not  granting  favourable  treatment  to  Italy  and 
the  other  with  more  moderate  duties  for  goods  of  other  coun- 
tries. Anti-dumping  legislation  is  recommended,  and  it  is 
T^  fi'l^*^^'!  *^''.*  the  Customs  regime  of  the  Italiyn  Colonies 
sliould  be  determined  by  special  regulations 
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14.105.    " 
14.107.     ■' 

0clober  1st 
14.120.  " 
14,165.     " 

graphy,  &c. 
14.1S9.    " 

on    electric 
14,in.     " 
14,181.     " 
14.187.     " 


Mine   signalling  npp.nr.itus."     W.    Millar.      Octobrr  1st. 
Locking     elccfiical     spigot-and-wckct      unions."        W       Stewart 
.      (Australia,    November    10th,   1916.)  '      ''""""'• 

InsuLitors  for  telephone,  ic,  wires."  T.  Tavlor.  October  lit. 
Audion    or    lamp   relay  or    amplifying    apparatus   for    wireless   Iclc- 

M.  Latour.     October  1st.     (France.  September  30lh,   1916.) 
Apparatus   for  preventing  dead    lines  at    line    crossing  or  junctions 
tramways."     W.   J.    Fence.     October   1st. 

Thermostatic  circuit  closers."  A.  M.  D.  S.  Greaves.  October  1st. 
Apparatus  for  use  with  searchlights."  P.  CowoRtr.  October  2nd. 
Electric  hand-lamps."     .M.  J.   Railing  &  T.  Tailor.     October  2nd. 


14,W4.     "  Ekdrulylic    procfss    to   lucovea     uietal    from    scraps."      E.    PofPER 
October  2nd. 

I4,I'J7.     "  IClectrical    .-•pparatus    for    internal-combustion    engines."      I.    BllCR 
October  2nd.      (U.S.A.,   ^Jovcmber   24th,    1915.)  J  J      - 

14,21)1.    •'  Electric  welding  apparatus."     K.   K.  VVooDBURN.     October   2nd. 

i4,L10.      '  .'\utomatic  control    of   electrically-operated    feed-reel    brakes."    H.  V 
James.     October  2nd. 

14,215.    "Electric   furnace  control   apparatus."       Kritish  Thomson-Houston 
Co.    (General   Electric  Co.,   U.S.A.)     October  2nJ. 

w'^u*'     "  '''<^''=6"ph,  Src,  signalling  systems."     T.   B.  DixoN.     October  2nd. 

I4,LH().         Irocess    for    electro-deposition     of     metals."        A.     A.     Lockwood. 
OctobL-r  3riJ. 

14,309.     "Electric   storage   batteries  or  accumulators."     FcLLER   AccUMULATOli 
..J-   ^-    \\'ooD-      October  3rd. 

14,33j.     "  Method    of    depositing    chromium    electrolytically   from   its    chemical 
salts   smgle   or   compound."     E.  E.  Burnett.     October  4th. 

14,341.     "  I'usible    metal.    &c..  cores    or   mandrels   for   electro-deposited    metal 
tubes,    &c.  '     C.  H.    1'arker.      October  4th. 

14,348.     "Magnetic  sepaiation  of  metals  or  magnetic  btxlies   from  oil   flowing 
through  oil^  circuits."    D.  Brown  Si  Sons  and  \V.  H.  Child.     October  4th. 

14,350.     "  Electric    transforming  and    converting   apparatus."     British   Thom- 
son-Housto.\    Co.    (General    Electric    Co.,    U.S.A.)     October   4th. 

14,31)0.     "  High-frequency   spark  gap."     A.  C.   Gunstone  &  G.  Pearce.    Octo- 
ber 4th. 

14,3B1.     "  Rectifier    for    mercury    interruoters."         A.     C.    Gunstone    S:    G. 
Pearce.     October   4th. 

14,369.    "  Electric   motors."      H.    L.    Tanner.     October  4th.     (U.S.A..    July 
19th,   1916.)  '    J     / 

14,373.    ''^  Pocket  flashlamps."     C.  S.  Cloake  &  H.  J.  Cloake.     October  4th. 

14.392.  "  Fusible   mandrels   for   copper,    &c.,  electro-deposited  tubes."      LA.Mr- 
Louc.H   Radiator  Sc   Encinei-ring  Co.     October   5th. 

14.393.  "  Incandescent  electric    lampholders."      M.    H.    Goldstone.     October 
5lh. 

14,399.     "  Electric   torch   apparatus."     R.    Cushion.      October    5th. 


14,400. 


"  Method   of  operating  self-starters   for  motors   propelled   by   internal 
n   engines."     E.    E.   Morris.     October  5th. 


14,402.  "  Spark  plugs."  H.  L.  Boudreau  &  J.  A.  DE  Vilbiss.  October  5th. 
(U.S.A.,   June  2nd.) 

14.411.  "  Electrical  transformers,  &c."  Siemens  Schuckertwerke.  October 
5th.     (Germany,    December  2nd,   1916.) 

14.412.  "  Localisation  of  faults  in  electrical  conductors."  J.  E.  Tavlor. 
October  5th. 

14,424.  "  .Apparatus  lor  detecting  va.riations  in  magnetic  fields."  D.  K. 
Morris.      October  5th. 

14,430.  "  .Magneto-electric  ignition  apparatus."  .\kt.  Ges.  Brown,  BoveRP 
ET  CiE.     October  5th.     (Germany,  October  31st,   1916.) 

14,437.     "  Electric  primary  cells."      R.    Pearson.      October   5th. 

14,446.  "  Electric  motors."  C.  W.  Durnford,  and  Submersible  &  J.  L. 
Motors,   Ltd.     October  5th. 

14,451.  "  Dyn.imo-clectric  machines."  C.  W.  Durnford,  .and  Submersible 
axd  J.  I..    Motors,   Ltd.     October  5th. 

14.455.  "  Electric  pulley  blocks."  Eleciric  Pulley  Block  Co.  &  H.  B.- 
Smith.    October  6th. 

14,458.     "  Electromedical  coils."     M.   H.   Goldstone.     October  6th. 

14.481.  "  Spairking  plugs."  J.  Courtier  &  P.  CouRTiEli.  October  6thv 
(France,    October  7th,   1916.) 

14,484.  "  Material  for  electric  resistances,  Xc.,  and  method  of  preparing 
same."     J.    Inger.     October   6th. 

14,493.  "  Incandescent  electric  lamps  and  lampholders."  A.  J.  H.  Gurnev. 
October   6th. 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in  parentheses  are  those  under  which  #ie  specifications  will  be 
printed    and   abridged    and    all    subsequent  proceedings  will   be   taken. 

1914. 

14,439.  Phonographic  Responding  and  RECoKOiNr.  Devices  for  use  wnn 
Telepiioxes.      F.    Seelau.      June   30th,   1913. 

i9ie. 

8,473.  Machine  Switching  Telephone  ExchaN(..e  Sv.-,tems.  Western  Electric 
Co.  &   L.   Polinkowsky.     June   15th,   1916.     (109,456.) 

12,505.  Radio  Transmitter  Systems.  L.  de  Forest.  September  4th,  1915. 
(101,415.) 

12,687.  Electric  Furnaces.  J.  O.  Boving.  September  7th,  1916.  Cognate 
application,    2,807/17.)      (109,465.) 

12,906.  Automatic  Forcing  Apparatus.  .\.  \V.  Morris.  September  12th, 
1916.      (109,475.)  ^ 

13,121.  Chakging  Systems  for  Storage  Battbribs.  British  Thomson- 
Houston  Co.   (General  Electric  Co.,  U.S.A.)     September  15th,  1916.     (109,485.) 

13,181.  Selenium  and  like  Sensitive  Cells.  M.  Martinez.  Septembei;  16th. 
1916.      (109,486.) 

13,443.  Dynamo-electric  Machines.  .Anschutz  &  Co.  September  22nd,  1915. 
(101, .154.) 

13,664.  Combined  Elfctric  Stoves  and  Toasters.  H.  .A.  Rice.  September 
22nd,   1915.     (101,634.) 

13,746.  Electric  Signalling  Systems.  R.  Lambournc.  September  27th. 
1916.      (Cognate    application,   1,233/17.)     (10!'.325.) 

14,698.     Marinb   Propulsion.     R.   S.    Portham.     October   16th.  1916.  (109,513.) 

15„3.W.    Spark  Plug.     M.  C.    E.  Bundy.     November  2nd,    1915.     (102,054.) 

16,008.  Method  of  and  Process  for  making  Magnetic  Material.  British 
Thomson-Houston  Co.  (General  Electric  Co.,  U.S.A.  November  8th,  1916. 
(109,528.) 

16,855.  MeWiod  of  and  Means  for  Cooling  the  Sparking  Plugs  of  Intbrnal- 
combustion    Engines.     A.  E.    Lamkin.      November  24th,   1916.      (109,345.) 

17,0.34.  Apparatus  for  Automatically  Signalling  and  Stopping  Railway 
Trains  for  the  Prevention  of  Coli  isions.  A,  .Manciati.  July  22nd,  1916. 
(108.299.) 

17,464.  Glass-blowing  Apparatus.  British  Thomson-Houston  Co.  (General 
Electric  Co.,    U.S.A.)      December   5th,   1916.     (109,544.) 

17,983.  Production  and  Maintenance  op  High  Vacua  and  thr  Pijrifica. 
tion  of  NoBbS  Gases.  British  Thomson-Houston  Co.  (General  Electric  Co.. 
U.S.A.)      December  14th,    1916.      (109,3.58.) 

18  005.  Machines  for  Making  Battery  Cups,  and  the  Method  of  Manu- 
facture.    S.   L.  Casella.     December   23rd.  1915.      (102,952.) 

18,341.  Driving  Arrangements  of  Electric  Motors.  G.  Jones.  December 
21st,   1916.     (109,367.) 

IS17. 

237.  Self-starters  for  Internal-comiustion  I^nginks.  C.  F.  I..  King. 
January  5th,   1917.     (109,372.)  ^      ,.     ,      „. 

238.  Self-starters  for  Internal -combustion  Engines.  C.  F.  L.  King. 
January  .Ith,  1917.     (109„373.) 

414.  Electric  Starting  Devices  for  Internal-comiustion  Engines.  V.  ,\. 
Trier.     January  9th,   1917.      (109,376.) 

3  976.     Sparking     Plug    for    Intern  \l-combustios     Engines.      W.    C.     Mat- 
thews.    March   19lh,  1917.     (109,403.) 
4,554.     Engine   Starter.     V.  Benedix.      March  29th,    1917.     (109,583.) 
4.,ViO.     Engine   Stvrtek.     V.  Bencdix.     .March   29th.    1917.     (109.407.) 
6,255.    Controllers   for    Elfctric    Motor   Circuits.      Igranic    Electric   Co. 
(Cutler-Hammer    Manufacturing    Co.,    U.S.A.)     May    2nd,    1917.      (Addition    to 
la3,44I.)     (109,418.) 

7,409.  Control  Device  or  Governor  for  Rotary  Pumps.  G.  &  J.  Weir 
and   J.  G.  Weir.      May  23rd,    1917.     .109.421.) 
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■■  I'll:-,  ideas  of  inventors,"  says  E.T.'/..,  "  represent 
not  the  least  interest  on  tlie  capital  formed  by  a 
people's  spirit  of  enterprise,  and  an  Institute  for  Dis- 
coveries and  Inventions  is  an  economic  necessity." 
During  the  war,  all  the  principal  countries  concerned 
lia\  e  arranged  to  make  full  use  of  ideas  submitted  to 
a  central  committee,  and  to  analyse  and  develop 
these,  however  unpromising"  they  may  appear  in 
their  original  forms.  V\hat  is  needed  is  a  permanent 
organisation  to  render  similar  service  to  the  nation 
after  the  war.  The  raw  materials  section  of  the 
German  War  Ministry  has  been  established  as  a 
permanent  authority,  and  therein  E.T.Z.  sees  the 
modest  beginnings  of  an  "Economic  General  Stafl." 
which  will  organise  and  control  a  comprehensive 
scheme  of  economic  mobilisation. 

The  Kaiser  W'ilhelm  Gesellschaft,  the  Alaterial- 
prufungsamt  (for  testing-  materials),  and  the  re- 
search departments  of  colleges  and  large  firms  are 
milestones  on  the  path  of  technical  progress.  The 
Tubilee  Fjoundation  of  Gennan  industry  and  the  Bach 
"Foundation  for  technical  and  scientific  research  are 
onh-  a  couple  of  examples  of  the  rich  resources  avail- 
able. The  standing  conmiittee  of  the  German  Union 
for  developing  foreign  trade,  and  securing  the  inter- 
ests of  industry  and  conmierce  in  the  central  adminis- 
tration of  Germany,  deals- with  concurrent  problems. 
A  promising  commencement  in  the  utilisation'  of  ex- 
perience, ideas,  and  observations  is  to  be  seen  in  the 
fact  that  the  staff  of  the  War  Department  is  acting 
as  an  exchange,  and  that  the  chairman  of  the  Ger- 
man Union  of  Technical  and  Scientific  As.sociations 
has  arranged  for  interchange  of  views  and  require- 
ments between  industrial  technical  interests,  and  the 
scientific  laboratories  of  the  colleges. 

The  basis  of  the  proposed  Erfindungsinstitut  in- 
cludes statutory  organisation  and  the  support  of  the 
principal  professional  institutions.  Ideas  and  pro- 
posals submitted  to  the  new  Institute  would  be 
examined  carefully,  developed  as  far  as  possible  in 
laboratories  (new  or  existing),  and  then  distributed 
to  and  utilised  by  the  industries  concerned.  A  due 
proportion  of  net  profit  would  be  reserved  to  the 
original  inventor.  The  end  in  view  is  intelligent 
fusion  on  a  broad  social  basis  of  the  functions  of  pri- 
vate concerns  for  developing  patents,  and  the  ideals 
of  a  State  department  serving  the  common  weal. 

What  has  already  been  done  along  these  lines  in 
this  country  is  known  to  our  readers  so  far 
as  it  is  wise  to  publish  details  during  the  war.  There 
is  still  room  for  further  advance  and  improvement, 
but  we  have  already  done  much  in  the  way  of  Im- 
perialising  raw  materials  and  developing  industrial 
research  and  manufacture.  Such  movements  have 
been  prosecuted  at  least  as  vigorously  in  our  Over- 
sea Dominions  as  at  home.  The  achievements  of 
peaceful  industrial  research  in  the  U.S.A.  have  been 
worthily  continued  and  extended  in  the  war  organi- 
sation of  that  country.  Committees  for  war  indus- 
tr>-  did  sterling  service  in  sifting  and  developing  in- 
ventions in  Petrograd  and  Moscow  before  the  revo- 
lution, and  it  is  to  be  hoped  that  their  activities  will 
be  extended  further  during  the  war,  and  continued 
thereafter  to  the  benefit  of  Russian  industrial  and 
economic  development. 

A  Commission  of  the  Academie  des  Sciences  is 
agitating    for    the    immediate    establishment    of    a 
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national  laboratory  of  physics  and  mechanics  to 
serve  home  industries  by  research  work  and  by 
developing  inventions.  Finland,  Sweden,  and 
Switzerland  are  displaying  similar  activity  and  enter- 
prise ;  and  for  the  same  general  purposes  Japan  has 
founded  the  Rikagaku  Kenkyusho  Institute  with 
£196,000  capital  and  an  annual  State  subsidy  of 
£2,450.  In  Vienna  the  Technical  Research  Depart- 
ment is  working'  with  good  results,  and  there  are 
"  a  number  of  new.  specifically  Austrian  organisa- 
tions "  as  well. 

Germany  reckons  upon  "the  sort  of  Chinese  Wall, 
which  has  been  placed  round  all  the  great  Powers 
by  the  war,  being  dissolved  by  the  resumption  of 
international  traffic  after  peace  is  declared.  Wise 
domestic  transition  policy  will  prepare  for  this 
change.  Commercial  treaties,  patent  laws,  and 
economic  measures  will  need  reconstructing,  and 
the  spirit  of  invention  must  be  kept  mobile."  An 
institute  for  discoveries  and  inventions  should  cer- 
tainly be  regarded  as  an  economic  necessity  by 
eveiy  great  Power  from  now  onwards,  but,  as  for 
the  rest,  the  deeds  and  lessons  of  the  war  cannot 
lightly  be  forgotten,  and  Germany  is  likely  to  find 
that  the  Allies'   Wall  is  long,  high,   and  durable. 


ing-  contemporaries  have  in  the  past  condemned  the 
electric  vehicle — which,  whatever  its  limitations, 
has  never  suffered  from  such  a  severe  mileage  handi- 
cap as  the  coal-gas  driven  vehicle  apparently  will. 
The  electric  vehicle  with  a  normal  commercial 
range  of  40  to  60  miles  on  one  charge,  and  the 
proved  capability  of  increasing-  this  distance  to  100 
miles  without  introducing  abnormal  constructional 
features,  not  to  mention  its  use  of  still  cheaper  fuel 
— roughly  one-third  cheaper,  is  obviously  far  ahead 
of  the  new  "  hybrid  "  which  our  motoring'  friends 
are  so  assiduously  cultivating. 

Mechanical  traction  is  an  indispensable  factor  of 
the  present  day,  but,  under  existing  conditions,  the 
petrol  engine  is  a  millstone  round  the  necks  of  those 
who  depend  on  spirifuous  fuel,  and  if  they  use  gas 
in  its  stead  it  is  a  case  of  "  needs  must  when  the 
devil  drives." 


The     recent      demonstration,      in 
The  London,  of  motor  vehicles  equipped 

Gas^driven  Car.  for  operation  on  coal  gas  is  a  strik- 
ing tribute  to  the  efficacy  of  a  little 
vigorous  pushing  of  even  an  imdesirable  thing. 
There  were  present,  according  to  the  IVcstniinster 
Gazette,  "  motor  cycles  with  canopy-like  tops  filled 
with  domestic  gas,  a  lorry  for  heavy  haulage  whose 
overhead  envelope  took  the  form  of  a  miniature 
Zeppelin,  and  a  private  motor  car  whose  seven- 
shillings'  worth  of  gas  was  carried  separately  in  a 
bulky  container  on  a  special  trailer  hooked  on  to 
the  rear  of  the  vehicle ;  a  converted  eight-seater  Ford 
carried  its  charge  of  gas  compressed  in  cylinders  on 
the  side  running  boards,  while  to  a  lordly  landau- 
lette  was  tacked  on  a  single-wheel  auto-trailer  with 
a  nest  of  gas  cylinders."  Needless  to  add,  these 
excrescences  have  come  about  solely  owing  to  the 
shortage  of  motor  spirit  and  the  dire  necessity  for 
finding  some  substitute  fuel  for  internal-combustion 
engined  cars.  But,  though  *e  regard  the  coal-gas 
driven  car  and  its  attendant  paraphernalia  as  a  make- 
shift, it  is  evident  that  some  motoring  circles  attach 
considerable  importance  to  future  possibilities  in 
this  direction,  no  doubt  having  in  mind  a  probable 
shortage  of  liquid  fuel  for  some  years  to  come,  and 
it  is,  therefore,  of  interest  to  examine  the  present 
possibilities  of  this  development,  which  has  received 
the  blessing  of  certain  motoring  contemporaries, 
who,  incidentally,  have  in  the  past  extended  a  none 
too  friendly  hand  to  the  battery-driven  vehicle. 

From  published  data  it  would  appear  that  a  gas- 
bag capacity  of  450  to  500  cu.  ft.  is  the  practical  limit 
for  vehicles  of  the  'bus  type,  and  this  represents 
about  14  miles  running,  while  a  taxi-cab  is  assumed 
to  carry  \20  cu.  ft.  and  travel  10  miles,  so  that 
liberal  gas-charging  facilities  would  be  a  sitie  qua 
non.  There  is  the  alternative  of  using  compressed 
gas,  though  the  stability  of  coal-gas  under  consider- 
able pressure  has  to  be  considered,  and  steel  con- 
tainers are  both  weighty  and  expensive,  even  if 
obtainable,  while  an  experimental  rubber  container 
measuring  4  ft.  6  in.  by  i  ft.  3  in.,  for  1,800  lb. 
]iressure,  contains  only  a  normal  500  cu.  ft.  of  gas, 
equivalent  to,  say.  from  14  to  40  miles'  running  on 
the  basis  already  mentioned.  Moreover,  unless  the 
car  engine  can  be  adapted  to  work  a  compressor, 
independent  charging  apparatus  would  be  required, 
considerable  expense  being  involved  either  way. 

We  have  laid  stress  on  the  limited  mildages  which 
attach  to  the  use  of  coal  gas  for  vehicle  propulsion, 
because  it  is  precisely  on  this  point  that  our  motor- 


Alth^ugh    the    term    "  Lumen  " 
The  Lumen.       has    been    adopted    by    the    leading; 
manufacturers  of   Great   Britain — as 
well  as  of  the  United  States  and  Canada — for  rating 
■  the    luminous   output    of    a    lamp,    in   place  of  the 
candle-power   (which,    in   point  of   fact,    m  no  way 
measures   the   output),   like  all  such  innovations,    it 
may  present  some  difficulties  to  those  who  are  not 
familiar  with  its  nature  and  origin.     It  may  be  help- 
ful  to  electrical   readers   to    point  out   the  analogy 
which  exists  between  it  and  the  flux  from  a  magnetic 
pole. 

The  intensity  of  the  magnetic  field  near  the  pole 
of  a  long  straight  magnet  of  given  strength  varies 
in  magnitude  inversely  as  the  square  of  the  distance  ^ 
from*  the  pole,  and  the  direction  of  the  magnetic 
force  varies  from  point  to  point;  similarly,  the  in- 
tensity of  illumination  due  to  a  lamp  of  given  candle- 
power  varies  inver.sely  as  the  square  of  the  distance 
from  the  lamp,  and  the  direction  of  the  light-rays 
varies  from  point  to  point.  But  in  most  practical 
applications  of  mag'nets,  it  is  not  the  intensity  of  the 
field  or  the  direction  of  the  force  that  is  of  import- 
ance— the  quantity  which  it  is  usually  necessary  to 
know  is  the  total  mag'netic  flux  proceeding  from  the 
pole  in  whatever  direction,  and  this  is  equal  to  the 
strength  of  pole  multiplied  by  4  tt-  In  the  same 
way.  the  important  quantity  in  the  case  of  a  lamp  is 
not  its  candle-power  in  a  given  direction,  but  the 
total  amount  of  light  which  it  produces;  and  this  is 
similarly  obtained  by  multiplying  the  mean  value 
of  the  candle-power  in  all  directions  (i.e.,  the  mean 
spherical  candle-power)  by  4  -.  The  result  in  the 
former  ca.se  is  the  number  of  lines  of  force  proceed- 
ing from  the  magnet  pole;  in  the  latter,  the  number 
of  lumens  generated  by  the  lamp.  The  dynamo 
designer  has  no  use  for  the  "  strength  of  pole  "  in 
his  machines:  he  never  gives  it  a  thought — and, 
similarly,  the  illuminating  engineer  is  not  concerned 
with  the  candle-power  of  the  lamps  that  he  uses. 
What,  he  vv^ants  to  know  is  how  much  light  a  lamp 
gives  out;  the  candle-power  is  no  gtiide  to  this 
quantity,  but  the  rating  in  lumens  gives  it  to  him  at 
once,  and  without  any  calculation  or  guess-work. 

In  the  same  way.  the  old  expression  "  watts  per 
candle  "  was  an  illusory  means  of  expressing  the 
efficiency  for,  more  correctly,  the  ''  inefliciency  ")  of 
a  lamp,  depending  as  it  did  upon  the  type  of  lamp 
and  the  mode  of  measurement;  the  rating  in 
'■  lumens  per  watt."  on  the  other  hand,  is  a  true 
criterion  of  efficiency,  and  is  independent  of  the 
method  nf  measurement.  The  lumen  is  the 
amount  of  light  which  will  illuminate  I  .sq.  ft.  of 
surface  to  the  intensity  of  I  ft. -candle:  knowing  the 
area  to  be  illuminated,  and  the  intensity  of  illumina- 
tion desired,  the  innnber  of  lumens  required,  and 
hence  the  nund)er  of  lamps  of  a  given  pattern,  i.s 
at  once  obtained  in  the  simplest  possible  way — ^ 
namely,  by  multiplving  the  two  factors  together. 
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THE     FIXATION     OF     ATMOSPHERIC 
NITROGEN. 


,-hour  per  lb. 
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14-7 
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(CoHcltukil  from  /lai/f  ;>(!.").) 

J'nici'ssen  (1)1(1 1'olkiis. — Fldrentiii  suiniiiarises  tliu  iclat  i  w 
costs  ami  nu'vits  of  Hxatioii  pnHTSsus  yt  pivscnt  in  iiulnstrial 
use,  as  follows  : — Ave  oxidisation  jmx'essi's  yield  nitric^  acid 
directly,  but  their  overall  efficiency  is  low  (  1  KW.-year 
yieldini;  only  1,100  !li.  of  nitric  acid,  corrcsiioiidin^'-  to 
i\\  lb.  of  fixetl  nitrou;en).  This  limits  their  commercial 
application  to  sites  where  there  is  cheap  and  abundant  water 
power.  The  llaber  process  is  far  more  effcient,  and  is 
therefore  suitable  for  any  country  (?.//.,  Eni^daml  and 
Oermany),  wliere  there  is  little  or  no  cheap  water  power. 
Producer  gas  from  waste  coal  or  lii;nite  yields  cheap 
current  for  driving  the  jfas  compressors  (say,  (Ci'd.  per  unit 
down  to  (i  ts.  per  KW.-j^ear).  The  cyanamide  process  yields 
!i;)0  lb.  of  fixed  nitroiieu  per  KW.-year,  more  than  fonr  times 
the  yield  of  the  arc  process,  but  still  renuirin.ir  cheap  jiower 
iu  order  to  compete  with  the  Haber  process.  The  Serpek 
process  yields  pure  alumina  and  ammonia,  both  useful 
products  ;  the  energy  consumption  is  low,  and  only  partially 
chargeable  to  the  ammonia,  but  the  process  must  be  used 
to  a  greater  extent  before  its  merits  can  be  assessed 
definitely. 

The  energy  consumption  •  per  lb.  of  nitrogen  fixed  by 
various  processes  averages  as  follows  (Kroczek) : — 

Kw.-hour  per  lb.     n.r. 

Kowalsky-Paulinj;       S2"5 

Biikeland-Ejde            28-3 

Schonherr         ...         ...         ...  270 

Calcium  cyanamide     U'O 

Serpek  (Kroczek)        ...         ...  5'o 

„      (Florentin)     7-.S 

.             Haber .'                          ? 

;  On  a  pre-war  basis,  the  price  per  lb.  of  nitrogen  in  various 
compounds  was  : —  Sodium  nitrate.  (J'Sd.  :  ammonium 
sulphate  and  calcium  nitrate,  (V.')d.  ;  calcium  cyanamide, 
.">-6d.     These  figures  are  only  comparative. 

In  Germany  three  fixation  processes  (arc  oxidisation, 
synthesis  of  ammonia,  and  cyanamide)  are  in  competition, 
and  the  ton  of  ammonium  sulphate  costs  about  £(i  2s.  liy 
the  Haber  process  and  £0  9s.  from  cyanamide,  correspond- 
ing to  3jd.  and  S.jd.  per  lb.  of  nitrogen.  However,  in 
1911'.,  the  Bundesrath  fixed  the  maximum  price  for  nitrogen 
at  7"85d.  per  lb.  :  and  the  price  of  nitrogen  in  F'rance  was 
'■^bA.  per  lb.  iis  nitrate  and  7'3')d.  per  lb.  as  ammonium 
sulphate  in  1913,  corresponding  figures  for  191G  being 
irCiSd.    and    ir2d.    per   lb.  of   nitrogen.     Whatever  the 

,  German  costs  may  be,  there  is  no  doubt  that  the  B.A.S.F. 
(operating  the  Haber  process)  counts  on  meeting  success- 
fully any  home  or  foreign  competition,  and  is.  therefore, 
opposed  to  the  "  nitrogen  monopoly "  proposed  by  the 
cyanamide  groups,  who  feel  less  sure  of  their  ability  to 
compete  with  Chilean  and  Norwegian  nitrates.* 

The  Haber  process  is  almost  certainly  the  most  efficient, 
%i\<\  it  furnishes  very  pure  ammonia,  which  is  easily  and 
efficiently  converted  to  nitric  acid  or  nitrate.  (-)n  the  other 
hand,  arc  processes,  the  cyanamide  process,  and  the  Serpek 
process  use  simpler  equipment,  need  much  less  skilled 
supervision,  and  can  compete  with  the  Haber  process  where 
energy  is  cheap. 

Reduced  to  a  nitrogen  basis,  the  world's  production  in 
1913  and  191.")  was  approximately  as  follows  :  — 

1913.  1915. 

Tons  of      Per  cent.      Tons  of    Per  cent, 
nitrogen,     of  total,     nitrogen,    of  total. 

Arc  oxidisation  process  ...     16.915         202         27. .570         10 

Haber  process       7,S00  87         .51,430         20 

Cyanamide  process  ...     .59,4110         111       190,000         70 

83,705  272,000 

The  191('>  output  by  the  Haber  and  cyanamide  processes 
was,  doubtless,  much  greater,  and  the  total  output  much 
above  300,000  tons  of  nitrogen,  i.e.,  er[ual  to,  or  more,  than 
the  etinivalent  of  the  whole  Chile  nitrate  output  for  the  year. 

American  Views  ami  Estimates. — Valuable  data  con- 
cerning production  costs  and  pertinent  suggestions  as  to  the 
best  method  of  developing  a  synthetic  nitrate  industry 
are  given  by  Dr.  T.  H.  Norton*  in  discussing  American 

*  Scientifie  American,  pp.  394,  et  seq.,  April,  1917.  . 


sources  and  consumption  of  nitrates  iind  the  effective 
application  of  tlie  £1,01)0,000  appropriation  made  by 
Congress  in  191(iforthe  construction  and  organisation  of 
Goverumcnt  works  riii]inMluciiig  nitrogen  compounds  suitiible 
for  military  and  general  economic  needs.  Norton  considci's 
three  main  sources  of  combined  nitrogen,  viz.,  Chile  nitrate, 
ammonia,  and  nitric  acid.  In  I90K,  America  consumed 
325,000  tons  of  Chile  saltjietre.  compared  with  (;.")0,000 
tons  in  Germany,  2X0,000  tons  in  France,  220,000  tons 
ill  Helgium.  and  105,000  tons  in  the  United  Kingdom. 
Ammonia  is  available  (1)  as  a  by-product  in  coal  gas  and 
coke  manufacture  ;  (2)  as  a  leading  product  in  the  distilla- 
tion of  lignite  or  in  Mond  plant  producing  power  gas,  tar, 
and  ammonia  rruiii  coal  or  peat :  (3)  by  recovery  from 
organic  refn.sc  :  (1)  by  ])roduction  from  calcium  cyanamide  : 
(.5)  iiy  synthesis  from  X,  and  H..,  using  the  Haber  process. 
Nitric  acid  maybe  obtained  (1)  from  Chile  salt[K'tre  ;  (2) 
by  the  arc  ])rocess  for  oxidising  atmospheric  nitrogen — an 
American  process  (Rankin)  of  considerable  promise  as 
regards  yield  and  general  economy  is  emerging  from  the 
experimental  stage ':  (3)  by  oxidising  ammonia,  using  the 
( )stwald  process. 

(Quotations  for  9."i  per  cent.  Chile  saltpetre  ranged  from 
l-07o  to  l-23Jd.  per  lb.  at  New  York  between  1911  and 
1913;  last  spring  the  price  was  1  •9d.  per  lb.  A  heavy  export 
duty  is  levied  by  the  Chilean  (iovernraent,  so  that  in  this 
and  other  directions  the  price  rif  Chile  nitrate  could  be 
reduced  matewally  to  meet  competition.  AVlien  obtained 
as  a  by-product,  ammonia  may  be  sold  at  slightly  above 
the  interest  cost  on  the  recovery  plant,  plus  the  cost  of 
operating  the  latter.  When  ammonia  is  a  leading  product, 
the  cost  depends  on  the  cost  of  materials  used  and  on  the 
return  from  other  products.  Cyanamide  made  at  Niagara 
Falls  and  consumed  in  the  U.S..A.  to  the  extent  of  more 
than  30,000  tons  per  annum,  was  valued  at  £11  -Is.  per  ton. 
The  cost  of  production  of  the  cyanamide  with  current  at 
£2  10s.  per  H.p.-year  is  £0  Us.  per  ton.  The  production  of 
1  ton  of  anhydrous  ammonia  requires  the  use  of  4' 12  tons 
of  20  per  cent,  cyanamide  (costing  £27  12s.).  Add  to  this, 
£7  4s.  for  manufacturing  costs,  and  the  total  cost  becomes 
£34  Ids.  per  ton  of  ammonia.  Norton  estimates  that  gases 
for  the  Haber  process  cost  "  much  less  than  Id."  per  lli.  of 
ammonia,  giving  a  total  cost  of  Ud.  per  lb.,  compared  with 
3^d.  per  lb.  by  the  cyanamide  process.  On  this  basis  the 
Haber  process  "reduces  the  cost  per  ton  of  anhydrous  am- 
monia from  £34  lOs.  to  £14  8s.,  and  possibly  much  lower." 
The  pre-war  cost  of  producing  100  per  cent,  nitric  acid 
from  Chile  saltpetre  was  about  £22  10s.  The  cost  of  pro- 
duction by  the  electric  arc  depends  chiefly  upon  the  cost  of 
energy.  The  new  Rankin  arc  process  is  reported  to  give  a  33 
per  cent,  higher  yield  than  the  Norwegian  furnaces  for  equal 
energy  expenditure.  If  this  claim  be  justified  the  furnace 
has  great  jKissibilities,  especially  in  the  western  parts  of 
the  U.S.A.,  where  energy  costs  as  little  as  £1  lis.  per  H.p.- 
year.  The  cost  of  the  Ostwald  jirocess  for  oxidising 
ammonia  is  given  as  £2  10s.  [ler  ton  of  100  per  cent,  of 
nitric  acid  (including  17s.  (id.  for  liberating  ammonia  from 
cyanamide  and  concentrating  .")2  per  cent,  nitric  acid).  The 
cost  of  production  of  100  per  cent,  nitric  acid  mads,  by 
various  methods  may,  therefore,  be  summarised  as 
follows 


iws  : — 

Electrical 

100  %  nitric 

energy,  per 

acid,  per  ton 

H.p.-year. 

(Bntishl. 

From  Chile  saltpetre  (at  1914  rate-")... 

— 

£22   10s. 

Birkelaud-Eyde  arc  process 

.C2     .5s. 

13     3s. 



1   lis. 

10   Us. 

Rankin  arc  process 

1    Us. 

9   1.5s. 

Bv  oxidisintj  ammonia  (from  cyana- 

mide)^ — 

(,rt)  Ammonia  at  £35  per  ton 

2     5s. 

14  17s. 

(*)           , 

1   lis. 

13     8s. 

(c)  Ammonia  at  £23  6s.  per  ton  ... 

1   Us. 

10  Us. 

ill)  Ammonia  at  £  1 .5  per  ton  (from 

Haber's  process) 

1   lis. 

7   1.5s. 

A  Xdliomil  Xi/idle  Imliis/ri/. — The  preliminary  tf> 
establishing  synthetic  manufacture  of  nitrates  on  a  national 
scale,  is  careful,  but  not  prolonged,  investigation  to  ascertain 
which  processes  are  best  adapted  to  local  circumstances  of 
the  various  plants  prop<ised.  What  is  needed  is  a  pre- 
liminary research  carried  oi  t  with  the  saijje  energy  as  it  is 
proposed  to  devote  to  the  later  industrial  developments,  and 
with  an  expenditure  of  money  proportioned  to  the  magnitude 
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(>(  tlie  interests  .at  stake.  The  line  of  procedure  suggested 
tiy  Norton,  tliougli  applying  primarily  to  American  condi- 
tions, is  worthy  of  our  consideration.  Tlie  first  step  is  to 
(lec'ide  to  what  extent  we  can  dispense  with  hydro-electric 
power  and  utilise  coal  refuse,  peat,  or  oven  jwwer  from  our 
largest  central  stations  of  normal  type.  Where  cheap  water 
))ower  is  available  (as  in  certain  of  our  Colonies),  its 
|)ossibilities  should  be  investigated.  * 

Experimental  plant  should  lie  laid  down  as  follows  : — 
(1)  A  ."),000-n.i>.  unit  to  test  the  new  Rankin  arc  process. 
(2'l  A  unit  adequate  to  determine  the  acid  yield  and  pro- 
duction costs  of  the  Ostwald  process  (which  was  refused  a 
l)atent  in  Germany  on  the  ground  that  all  the  essential  facts 
were  already  known).  (:-5)  A  plant  adequate  to  determine 
the  cost  of  Haber's  synthetic  process  for  the  manufacture  of 
annnonia  from  hydrogen  and  nitrogen.  (4)  Norton  pro- 
[lose.s  an  experimental  Mond  ])lant  of  ."),000  h.p.  operating 
on  cheap  or  waste  coal  :  another  dealing  with  .")00  tons  per 
day  of  lignites  :  and  a  third  for  utilising  peat  on  a  large 
.scale.  These  experimental  plants  would  hardly  be  required 
in  this  country,  the  Mond  ])!ant  and  its  costs  being  well 
known. 

I'robably  in  every  country  it  would  pay  to  use  more  than 
one  jirocess  :  thus  Norton  suggests  that  the  arc  process 
might  l»e  best  in  the  North- West  (U.S.A.),  whilst  the  oxi- 
disation of  ammonia  to  nitric  acid  might  be  cheaper  on  the 
Atlantic  seaboard.  In  a  remote  district  where  coal  is 
cheap,  the  best  practice  might  lie  to  obtain  ammonia  by  the 
IMond  process,  use  the  |)ower  gas  to  fix  atmospheric  nitrogen 
by  the  arc  process,  and  obtain  ammonium  nitrate  as  final 
product,  which,  owing  to  its  high  nitrogen  content,  is 
economical  for  long-distance  transport.  All  the  fixation 
processes  at  present  in  industrial  use  are  likely  to  remain 
so.  and  to  extend  in  a]iplication  according  to  local  circum- 
stances. Further  progress  will  be  made,  but  the  general 
problem  of  fixing  nitrogen  from  that  inexhaustible  reser- 
voir, the  atmosphere,  is  already  solved,  and  the  supremacy 
of  synthetic  manufacture  o\er  natural  supplies  of  nitrate 
is  already  asserted. 

Whatever  the  details  of  practice  and  organisation,  we 
should  be  .able  to  supply  from  within  our  own  borders  a 
lieai'c-demand  for  nitrates  far  greater  than  our  consumption 
in  the  past,  and  there  should  be  plant  available  "capable  of 
vastly  increasing,  at  a  day's  notice,  the  current  output  of 
nitric  acid,  to  meet  the  nation's  needs  in  c<^se  of  sudden 
danger." 

()ver-|x>pulation  of  the  world — a  contingency  which  has 
troubled  many  people,  however  unnecessarily — is  practically 
impossible  now'  that  unlimited  quantities  of  atmospheric 
nitcogen  can  be  fixed  to  meet  the  needs  of  intensive  agri- 
<'nlturc.  An  abundant  supply  of  synthetic  nitrogen 
<(im[x)unds,  made  within  our  own  frontiers,  means  an 
assured  supply  of  explosives  and  security  against  starvation 
in  war  time.  Heavier  crops  may  be  obtained  with  less 
labour  where  nitrogenous  fertilisers  are  used  liberally. 
Finally,  a  national  nitrate  industry  provides  profitable 
inxestnicnt  for  capital  and  labour,  benefits  industry  and 
agriculture  by  its  products,  and  improves  the  balance  of 
trade  by  substituting  home  production  for  importation. 


INDUCTIVE     AND     ELECTROSTATIC 
TROUBLES    ARISING    FROM    A.C.    RAILWAYS. 


[COMMlNllATKn.] 

I.\  one  res|)cct  at  least  alternating-current  traction  systems 
are  more  troublesome  than  direct-current  systems.  All 
power  circuits  are  liable  to  interfere  witii  the  projier  working 
of  tclegi'aphs  and  telephones.  I)ut  experience  shows  that 
nothing  is  more  likely  to  jjroduce  trouble  of  this  sort  than 
single-phase  railways.  Inductive  and  capacity  effects  have 
in  some  ca.ses  led  to  considerable  inconvenience,  especially 
on   the  Continent  of  Europe  and  in  America,  where  single- 

•  The  cheapest  site  Norton  hait  located  in  the  .States  is  one 
(capable  of  yieldinK  l.")0.000  H.P.  at  CI  ne.  j>er  H.r.-year  </.  88.  4d. 
ill  Iceland :  8».  to  20s.  in  Norway  ;  £2  os.  at  Niatrara  on  the 
Canailian  side,  and  £4  l.s.  on  the  .\merican  side. 


phase  lines  arc  more  numerous  than  in  this  country.  The 
inducti\e  effect  arises  from  the  current  in  the  jiower  wires, 
and  is  proportional  to  the  strength  of  this  current,  and, 
therefore,  varies  with  the  number  of  trains  that  are  running 
on  the  system.  The  current,  being  alternating,  produces  a 
varying  magnetic  field  wdiich,  in  cutting  neighbouring  tele- 
graph and  telephone  wires,  induces  a  voltage  in  them. 
Obviously  the  nearer  the  communication  wires  are  to  the 
jiowcr  wires  the  greater  does  this  voltage  become.  All 
inductive  effects,  howe\'er,  would  be  eliminated  if  it  were 
possible  to  arrange  for  the  currents  in  the  outgoing  and  return 
conductoi's  of  the  railway  system  to  influence  the  telegraph  and 
telephone  lines  equally,  for  as  the  directions  of  the  currents  ,-> 
are  opposite  the  induced  voltages  would  neutralise  one  i* 
another.  It  is  owing  to  the  outgoing  and  return  conductors  -■ 
of  single-phase  railways  being  in  widely  different  positions 
that  the  inductive  effects  are  far  more  troublesome  than 
those  set  up  by  ordinary  power  circuits. 

Experience  shows  that  the  noises  produced  in  telephone 
receivers  arise  almost  wholly  from  tlie  harmonic  voltages  ' 
and  currents  of  the  power  system.     This  is  due  chiefly  to  ... 
the  fact  that  the  frequencies  of  the  harmonics  generally 
present  in  the  voltages  and  currents  of  power  systems  cover   ' 
a  considerable  portion  of  the  voice  frequencies,  particularly 
those  frequencies  at  which  telephone  instruments  and  the 
human    ear    are    of    maximum    sensibility.      Extraneous 
currents  of   frequencies    approaching    the    average    voicr 
frequency  have  a  more  injurious  effect  upon  telephone  con- 
versation than  currents  of  lower  frequencies.     The  effect  nt 
induction  arising  from  the  fundamental  frequency  is  com- 
paratively unimportant  so  far  as  telephones  are  concerned. 

Interference  on  telegraph  and  other  signalling  ciroiit,-. 
however,  is  due  principally  to  the  fundamental  and  lower 
harmonics.  Telegraph  receiving  instruments  are  relati\ely 
insensitive  as  compared  with  the  telephone,  to  the  higher 
harmonics,  but  are  sensitive  to  disturbances  by  the  lower 
frequencies,  such  as  the  fundamental  and  lower  harmoniis. 
which  more  nearly  approach  the  normal  operating  freipiemv 
of  sucli  circuits.  From  the  point  of  view  of  telephonii- 
communication,  therefore,  it  is  very  desirable  that  swvy 
endeavour  should  be  made  to  employ  generators  that  gi\v 
as  far  as  possible  pure  sine  voltage  waves.  Thei'e  seems  to 
be  little  doubt  that  if  generators  could  be  designed  to  give 
absolutely  pure  sine  voltage  wa\es  and  without  ripples,  the 
interference  with  telephone  speech  would  be  reduced  to  an 
insignihcant  amount. 

Amiing  many  other  single-phase  railways  that  have  inter- 
fered consideralily  with  the  working  of  neighbouring  tele- 
]ihones  is  the   lijukan  Railway  in  the  South   of  Noi-way. 
The  telephone  lines  are  supported  on  ordinary  insulators, 
and  are  interlaced.     Some  of  the  telephone  wires  are  only 
3  metres  away  from  the  track,  and,  owing  to  the  fact  that 
this  portion  of  the  line  passes  through  a  forest,  it  was  im- 
possible to  place  them  in  a  more  fa\ourable  position.    When 
the  locomotives  were  put  into  service  the  ringing  apparatus 
was  found  to  be  very  sensitive  to  the  l.^-cycle  (current,  and, 
notwithstanding  that  the  slots  in  the  motors  were  skewed* 
and  that  the  sjiecitication  stated  that  the  generatoi-s  were  to 
bo  designed  so  that  no  harmnnic  should  exceed  4  per  cent, 
of  the  fundamental,  serious  trouljles  in  connection  with  the 
telephones  were  experienced.     The  starting  of  the  locomo- 
tives produced  noises  in  the  telephone  receivers,  and  these 
noises  became  more  pronounced  when  the  locomotives  were 
running  at  full  sjiced.     In  some  cases  it  was  impossible  to 
use  the  tclepliones  at  all.     Investigation   showed  that  the 
trriul)le  was  caused  l)y  tooth  pulsations  in  the  generators. 
The  harmonic  in  the  pressure  wave,  mainly  responsible  for 
the  trouble,  was  found   to  have  a  frequency  of  7>iJH  cycles 
per  second,  and  the  ditliculty  was  oven-ome,  or,  at  any  rate, 
considerably  diminished,  by  connecting  a  resonance  circuit 
across  the  generators,  the  object  being  to  provide  a  path  fin- 
the   high-frequency   current,   so   that   no  current   at  this 
frequency  could  exist  in  the  overhead  line.     Experiments 
showed  "that   a    resonance   circuit   having    a    capiicity    of 
■■>  mii'i-oiarad  and  an  inductance  of  -4  henry  gave  the  best 
results.     The  current  in  the  resonance  circuit  was  found  to 
be  only  •:!•■  ampere,  indicating  that  the  alternators  had  high 
resistance. 

Rcsonani'e  shunts  have  Ixen  employed   to  eliminate  tiie 
effects  i>f  induced   voltage  on   telegraph  circuits.     In  tliis 
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asu.  howexiT,  the  shunts  are  connected  to  the  telejic^p'' 
iivnits  theniselvfs,  and  not  to  the  idtorniitinp-cnrrent  p<wor 
innnt.  The  shunt  provides  a  path  of  low  resistance  for 
ilternatinjj  currents  of  the  froi|uency  for  which  it  isdesiirned, 
)ut  atVords  no  path  for  the  direct  current  wliich  operates  the 
lircuit.  With  the  aid  of  these  simnts  it  has  been  found 
)ossiblet<i make  certainsifi-nallingfurciiitR  workable  that  were 
ireviously  unworkable  :  althou<;li  at  high  speeds  the 
ignals  are  liable  to  be  distorted  as  a  result  of  the  shunt 
;oniiug  into  action,  and  so  providinir  a  ]iath  for  the  working 
lurrent. . 

Besides  the  induccil  curi'ents,  earth  current^s  from  the 
rack  rails  are  also  liable  to  lead  to  trouble,  but  these 
■unents  are  more  easily  dealt  with.  On  the  Brighton  line 
lomewliat  elaborate  precautions  have  been  taken  to  minimise 
.hese  currents,  and  also  the  efl'ects  of  electromagnetic  in- 
luction  originating  from  the  contact  wires.  In  view  of  the 
'act  that  the'  electrolytic  effects  arising  from  alternating 
;urrent«<  are  less  troublesome  than  those  attributable  to 
lir'eCt  currents,  the  Board  of  Trade  fixed  the  maximum  per- 
nissible  drop  in  the  return  circuit  at  2(1  \olts  instead  of 
r  volts,  as  allowed  for  direct-current  systems.^  Special  steps 
yere,  therefore,  taken  to  assist  the  current  to  return  to  the 
venerating  station.  Two  conductors  have  been  employed  in 
lonjuuction  with  the  return  circuit.  On  the  lines  that 
icere  tirst  electri6ed — those  between  Victoria  and  London 
Bridge — each  rail  length  was  coiniected  to  one  of  these  con- 
iuctoi-s  ;  but  on  later  extensions  the  rails  have  been  bonded 
»gether,  and  connection  has  been  made  to  the  cable  at 
n'ider  intervals.  The  other  return  conductor  is  connected 
It  a  few  points  with  the  conductor  whft'h  is  connected  to 
;he  rails.  In  series  with  this  second  cable  the  secondaries 
rf  boosting  transformers  are  connected,  the  primaries  of 
;hese  transformer  carrying  a  portion  of  the  main  current, 
rhe  effect  of  these  transformers,  which  have  a  ratio  of 
1  to  1,  is  to  cause  the  current  to  return  by  way  of  the 
booster  cable.  Leakage  from  the  rails  to  earth  is,  there- 
Fore,  eliminated.  Tests  have  shown  that  little  of  the 
current  returns  through  the  rails  or  the  tirst-mentioned 
jable  that  is  connected  to  them,  nearly  the  whole  of  the 
current  coming  liack  by  way  of  the  booster  cable. 

What  influences  to  a  marked  degree  the  inductive  effects 
irising  from  the  current  in  ovei'head  conductors  is  the 
manner  in  which  the  lines  are  fed.  If  the  lines  are 
energised  at  one  end  of  the  system  so  that  telegrapli  and 
telephone  lines  are  exposed  to  the  influence  of  long  lengtlfc 
of  contact  wire  carrying  current  in  the  same  direction, 
then  electromagnetic  and  electrostatic  influences  are  likely 
to  become  very  troublesome.  As  on  the  Brighton  Railway, 
the  lines  should  be  sectionalised  and  fed  at  ^'arious  points, 
so  that  the  current  traverses  the  wires  in  opposite  directions, 
and  so  tends  to  neutralise  the  induced  voltages.  A  railway 
on  wluch  the  telegraph  and  telephone  circuits  have  been 
considerably  interfered  with  is  the  Xew  I'ork,  New  Haven, 
ami  Hartford  line.  Originally  the  simplest  possible  lay- 
out was  adopted,  the  current  lieing  fed  into  the  contact 
wire  from  a  single  generating  station  in  such  a  way  that 
telegraph  and  telephone  wires  wei-e  exposed  to  the  influence 
of  long  stretches  of  high-tension  lines  carrying  currents  flowing 
in  the  same  direction.  Some  time  ago,  however,  a  new 
method  of-  feeding  the  line  was  adopted,  with  distinctly 
beneficial  results  ;  in  fact,  it  is  said  that  the  new  arrange- 
ment has  completely  overcome  all  difficulties.  The  new- 
feeding  system  was  adopted  partly  with  a  view  to  raising 
the  transmission  ]iressure  and  partly  to  eliminate  telephone 
troubles. 

Current  is  supplied  from  the  generating  station  through 
transformers  at  a  pressure  of  22,000  \olls,  but  the  trains 
are  supplied  with  current  at  only  half  this  pressure.  The 
middle  points  of  the  secondaries  of  the  22,0(t0-volt  trans- 
formers are  connected  to  the  rails,  and  one  of  the  outer  ends 
of  each  transformer  to  the  oxerhead  conductors  :  hence  the 
pressure  between  the  <'ontact  wires  and  rails  is  11,000  volts. 
The  other  end  of  the  secondary  winding  on  each  transformer 
is  connected  to  feeders  running  ai  the  ?ide  of  the  track. 
About  eTery  two  miles  along  the  truck  auto-transformers  are 
connected  between  the  trolley  wires  and  feeders,  and  the 
centre  points  of  these  auto-transformers  are  connected  to  the ' 
rails.  Hence,  when  a  train  is  in  &  section  between  two 
auto-transformers, the  current  will  flow  in  opposite  dirpctiion^j  1' 


and  the  division  of  current 'on  the  two  sidostif  thotruiuwUf 

depend  upon  the  position  in  which  the  triiin  Rls»»idB.  ■  •'•l'l»f 
uni)al:incOd  currents  flowing  in  op[)osite  directions  ^atfr 
minimise  inductive  iutlucnces  ;  and,  fiutlier,  the  lengtii  nf 
contact  line  influencing  the  telegi'aph  and  telephone  oirciiits 
is  considerably  ■reduced.  ■'■'      .'"    ■       'M   !■«»-;  y-.isfi  s.v^'w).-' 

If  a  train  is  situated  nenrer  to  one  aiito-tranKformerfliaii 
another,  it  will  draw  the  greater  part  of  its  current  fronitho 
nearer  transformer,  and  the  smaller  portion  from  the  more 
distant  transformer.  But  the  net  result  is  the  same  in  each 
case,  for  the  larger  current  multiplied  l)y  the  shorter 
distance  is  balanced  by  the  smaller  current  mnltipliied  l)y 
the  longer  distance. 

Use  has  been  miulc  in  some  casL'S  of  neutralising  trans- 
formers as  in\'ented  in  the  first  place  by  Mr.  Chas.  F.  ScoKt, 
iiut  these  transformers  do  not  eliminate  the  noise  set  up  in. 
telephone  receivers  resulting  from  the  harmonic  frei|Uenei^ 
In  its  present  stage  of  dex'Clopment  the  neutralising  trans- 
■  former  has  multiple  primary  and  secondary  windings 
connected  in  series  with  the  line  wires  of  the  disturbed  tele- 
phone system.  The  multiple  primary  windings  are  a-ssociated 
with  a  group  of  telephone  circuits  known  as  "  primary 
wires,"  which  are  earthed  at  or  near  the  geographical  limits 
of  the  /disturbing  zone.  These  earth  connections  complete  a 
low-impedance  circuit  for  the  induced  currents  in  the 
primary  wires,  and  cause  them  to  magnetise  the  transformer 
core.  By  virtue  of  the  transformer  action  electromotive 
forces  are  induced  in  the  secondary  windings,  and  by  proper 
connection  of  the  secondary  windings  with  the  telegraph 
and  telephone  wires,  which  are  called  "secondary  wires.'' 
these  electromoti\-e  forces  are  made'  to  oppose  arid  reduce 
the  voltages  induced  in  these  wires' by  the  disturbing  elec- 
tric system.  On  account  of  the  choking  action  of  tlic 
transformer  primaries  part  of  the  voltage  (90  jjer  cent,  m' 
more)  induced  in  the  primary  wires  acts  a.s  an  exciting  elec- 
tromotive force  for  the  transformer  primary  winding,  so 
that  the  difference  of  potential  between  the  ends  of  the 
primary  wires  is  reduced  by  approximately  this  amount. 
The  use  of  these  neutralising  transformers,  however,  will 
not  by  any  means  eliminate  all  noise  distui'bances,  for  they 
only  reduce  the  voltages  induced  in  telegraph  and  telephone 
lines,  by  'currents  at'  the  fundamental  frequency.  Mow- 
over,  residual  voltages  are  always  left  in  the  wires,  and'if 
the  induction  is  very  severe,  these  voltages'  liiay  1)€  gr6at 
enough  to  interfere  with  the  telegraph  seviee.  Theoretically, 
the  neutralising  transformer  has  possibilities  in  tlie  direction 
of  reducing  some  noise  troubles,  but  practical  experience 
seems  to  indicate  that  they  are  not  of  much  use  in  this  con- 
nection. Gene^-ally  speaking,  it  may  be  said  that,  while  ■ 
neutralising  transformers  provide  means  for  greatly  reducing 
moderate  amounts  of  low-frequency  induction,  the  limita- 
tions and  disadvantages  of  such  transformers  prevent/  their 
constituting  a  primary  protection  against  inductive  inter- 
ferences. Hence  it  is  necessary  in  the  case  of  alternatihg- 
current  railways  to  work  out  carefully  the  methods  of  dis- 
tributing power  to  the  trains,  so  that  inductile  disturbances 
are  prevented  as  far  as  jwssible.  ■:..;. 

Electrostatic  effects  have  not,  on  the  wliole,  proved 
nearly  so  troublesome  as  electromagnetic  effects  ;  in  fact,'  on 
some  railways  the  adjacent  telegraph  and  telephone  lines 
have  not  been  charged  at  all.  Much  seems  to  depend  upon 
the  construction  of  the  railway.  If,  for  instance,  there 
are  many  earthed  steel  structures,  as  on  the  Brighton 
Railway,  the  telegraph  and  telephone  lines  are  shielded,  and 
no  electrostatic  troubles  arise.  Like  electromagnetic 
induction,  electrostatic  induction  varies  with  the  frequency  of 
the  current  in  the  contact  wires.  Electromagnetic 
induction,  as  already  stated,  varies  with  the  current,  whilst 
electrostatic  induction  is  indej^endent  of  the  current  but  is 
dependent  on  the  xoltage.  Any  drop  produced  by  the 
current  will,  of  course,  reduce  the  electrostatic  effect.  One 
method  of  getting  rid  of  electrostatic  voltages,  which  lias- 
lieen  adopted  on  the  Rjukan  Railway,  for  instance,  is  tto' 
employ  discharge  coils.  The  coils  used  on  the  Rjukan  line 
have  a  resistance,  of  7h''>  r>hm^.  They  are  connected  'iK^Of^- 
the  double  telephone  lines  at  distances  of -2  km.,  and  the 
middle  point  of  each  coil  IS  earthed.   ''''■''  '+'''''■     '•■    •' 

Xo  electrostatic  disturbances  ha\'e  been  met  with  on  the' 
Brijjhton  lines,  but  on  the  single-phase  section  of  the' 
Midland   RailwsT   (the   Lancagtcr.   M(jrecftm>i€.   Heyshain' 
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section)  both  electromag;uctk-  and  electrostatic  effects  have 
been  observed. 

On  this  railway  wooden  supports  are  used  for  carrying;  the 
contact  wires,  and  tliisprobably  accounts  for  the  electrostatic 
effects  beino;  more  jironounced  than  those  experienced  on  - 
railways  using  steel  structures.  Electrostatic  effects  were 
considerably  reduced  by  erecting  an  earth  wire  between  the 
power  wires  and  the  telegraph  wires  paiallel  with  the  track. 
The  telegraph  lines  ha\-e  also  been  earthed  through 
resistances. 

Xo  doubt  in  time  to  come  other  methods  will  be  found 
for  dealing  with  these  telegraph  and  telephone  difficulties. 
On  some  of  the  Continental  lines  the  inductive  effects  have 
been  very  troublesome  indeed,  and  have  only  been  over- 
come after  shifting  the  wires  well  away^from  the  power 
circuits.  The  method  of  feeding  the  contact  wires  is 
undoubtedly  the  main  point  that  demands  consideration 
when  designing  single-phase  traction  systems,  and  if  proper 
attention  be  paid  to  this  matter,  a  good  deal  of  the  trouble 
associated  with  telegraph  and  telephone  circuits  can  be 
avoided.  ■ 


MAGNETO     FLASH     LAMPS. 


The  development  of  metallic  filaments  has  extended 
enormously  the  use  of  small  and  medium-sized  electric 
lamps,  as  well  as  those  of  higher  candle-power.  The  demand 
for  very  small  lamjis  (such,  as  "  flash  lamps  ")  is  reckoned 
in  millions,  and  to  provide  current  for  these  there  has 
grown  up  a  distinct  and  important  branch  of  the  electrical 
industry,  manufacturing  small  primary  batteries  and  stoi-age 
cells.  The  latter  are  capable  of  yielding  a  suitable  current 
for  a  long  period,  but  the  cells  themselves  are  heavy,  the 
use  of  acid  in  "  jxicket  lamps  "  is  objectionable,  and  the 
necessity  for  periodical  recharging  involves  delay  (or  dupli- 
cate batteries),  and  limits  the  use  of  the  lamp  to  within 
easy  distance  of  charging  facilities.  The  use  of  storage 
cells  is  best  restricted  at  ])resent  to  comparatively  large 
semi-portable  sets  (for  bedroom  lighting  and  similar  ser- 
vice), and  to  cases  such  as  that  of  miners'  lamps,  for  which 
])roper  provision  can  be  made  for  recharging  at  fre(|uent, 
regular  inter\als.  Fo^  ordinary  flash-lamp  service  dry 
batteries  offer  the  advantages  of  light  weight  and  independ- 
ence of  current  supply  for  recharging  ]iur]ioses.  There, 
however,  the  advantage  of  the  dry  battery  ends.  Tliei'c 
have  been  extraordinary  improvements  in  the  manufacture 
of  small  dry  cells,  but  nothing  can  alter  the  facts: — (1) 
That  a  dry  cell  is  most  suitable  for  yielding  some 
thousandths  oi'  some  hundredths  of  an  am]iere,  and  not  at 
all  suitable  for  yielding  7]  am|)erc  (ir  more  for  any  con- 
siderable jjeriod.  (2)  Evaporation  of  nioisture  gimlually 
increases  the  resistance  of  the  cell,  and,  fai'  more 
serious,  "  local  action  "  consumes  the  active  materials  even 
wiien  the  cell  is  on  open  circuit.  (3)  A  stock  of  batteries 
camiot  be  ke]>t  for  replacements  :  cells  must  be  used  soon 
after  they  are  made  if  their  performance  is  to  be  at  all 
.>;atisfai'tory.  (4)  Current  provided  by  small  dry  cells  is 
dis])roportionately  costly.  Only  the  innnense  <-onveniencc 
iif  small  electric  lamps  and  the  lack  of  a  better  means  of 
providing  "  i)ocket  current  "  have  been  responsible  for  (lie 
I'uormous  present-day  utilisation  of  flash-lamp  batteries. 
That  there  is  room  for  a  better  method  of  providing  current 
g.  ?s  without  paying,  and  one  solution  to  the  ])roblem  is 
dc.«cribed  by  W.  Wedding  in  a  recent,  is.sne  of  K.T.Z. 

Hriefly,  this  method  consists  in  the  use  of  a  small 
magneto-generator  driven  by  a  spring  in  wiiich  energy  is 
stored  from  time  to  time  by  the  user.  Suggestions  have 
been  made  to  use  compressed  air  nr  giis  generated  as 
reijuircd  to  drive  a  small  motor  cnupled  to  a  dynamo,  but 
such  an  e<|uipment  could  liardly  V«  sufficiently  light, 
strong,  and  cheap.  A  similar  and  mudi  more  practicable 
idea  is  to  use  muscular  energy  derived  from  the  person 
carrying  the  lamp,  to  generate  currrent  for  its  incandesoencf. 
Several  attempts  have  been  made,  but  Karl  von  Dreger 
CBudapst)  seems  to  have  been  the  first  to  devise  a  con- 
venient equipment  of  suitable  form  and  power.  A  useful 
output  of  one  to  two  watts  is  derived  from  the  thumb  or 


from  the  four  fingers  used  together  to  move  to  and  fro  a 
lever  or  grip  bar  which  is  coupled  through  a  suitable  clock- 
work and  spring  to  the  armature  of  a  magneto-generator. 
In  order  tn  keep  the  gear  ratio  and  losses  as  low  as  possible, 
the  dynamo  armature  is  driven  at  comparatively  low  speed, 
and  full  use  is  made  of  the  space  available  in  order  to 
obtain  high  jieripheral  speed.  Obviously,  the  armature 
speed  must  be  kept  as  nearly  as  possible  uniform,  but,  with 
so  low  a  total  power  available,  it  would  be  a  mistake  to 
adopt  any  form  of  braking  to  control  the  speed.  Dreger's 
method  is  to  balance  the  load  imposed  by  the  lamp  on  the 
dynamo,  and  the  mechanical  connection  between  dyuarao, 
spring,  and  driving  lever,  so  that  when  the  latter  is  worked 
in  the  ordinary  way,  the  armature  speed  is  practically 
constant  after  the  lamp  reaches  normal  brilliancy.  The 
spring  works  practically  uniformly  between  -^-  and  f  tension, 
and  the  available  one  or  two  watts  keeps  it  under  this 
tension  during  normal  working. 

By  using  several  springe,  which  come  into  action 
successively,  enough  energy  can  be  stored  to  keep  the  lamp 
burning  for  a  short  time  without  working  the  driving  lever 
during  that  period.  Such  provision  for  storage  of  energ\' 
increases  the  weight  and  cost  of  the  equipment.  Even  the 
simpler  form  of  lamp  is  rather  heavy  as  compared  with 
battery  lamps  ;  for  instance,  a  thumb-driven  magneto  lamp 
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Fig.  1.-  Dktails  of  Construction  ok  Hand-drivkn  Maonkih 
Lamp. 

without  storage  weighs  about  1  lb.,  and  if  additional 
mechanism  be  added  to  yield  :{  minutes'  stonige,  the  weight 
increases  to  1  lb.  14  oz.,  which  is  suffii'iently  lieaxy.  for  :i 
]iocket-lam]).  The  more  iwwerful  hand-lamp,  oixjrated  by 
opening  and  closing  a  finger  grip,  weighs  2  lb.  2  oz.  withoiil 
storage,  and  .5)  lb.  if  provision  be  made  for  10  minutes' 
storage.  (Presumably  the  spring  grip  has  to  be  worked  fiii 
10  minutes  to  provide  for  10  minutes'  "  independent 
luii'ning !').  ^ 

Though  a  lamj)  with  these  general  characteristics  will  | 
un(loui)tedly  be  useful  in  speiial  applications,  there  is  j 
eertainly  no  reason  to  anticipate  that  battery  lamps  will  fall 
into  disuse.  The  higher  first  cost  (not  stated)  of  the 
magneto  lamp  is  admittedly  conijiensated  to  some  extent 
(|)os.sibly  lompletely)  by  the  eliinination  of  battery 
renewals,  but  the  weight  of  the  magneto  lamp  and  the 
necessity  for  driving  it  continuously,  or  nearly  so, 
are  serious  drawbacks.  A  light  set  which  could  be  wound 
up  at  intervals  like  a  clock  would  be  more  convenient  in 
practice. 
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L  somewhat  different  type  of  magneto  him|i.  due  to  (>. 
tsclier,  utilises  a  rotatiui,'  riiii;  inajrnet  nniniiis  between 
poles  of  a  donhle-T  armature.  Drivinjr  is  liy  periodic 
ression  of  a  small  lever,  and  the  stationary  armature  is 
nected  jiermanently  to  the  lam]i.  The  rotating  magnet 
i  also  as  fly-wheel,  and  runs  on  hall  hearings.  N'o  springs 
used,  the  driving  lever  acting  simply  through  a  1  :  2(1 
r  train.  The  magnet  runs  at  l,-2()()  R.p.m.,  and  the 
gilt  of  the  set  complete  is  i  Hi.  A  heavier  set  (1:J  lb.) 
.vailable  for  use  on  bicycles,  the  drive  being  then  taken 
n  a  roller  pressing  on  the  front  tire.  Other  applications 
gested  for  this  e((uipnient  are  in  ignition  apparatus, 
•ns.  and  door  alarms. 

)ur  eoutemiiorary.  The  Madel  Ewi'nieer  anii  E/eii/iriiiii, 
its  issue  of  March -iOth,  1  ill 7,  published  a  very  detailed 
cription  of  one  of  these  tTernian  lamps,  which  was  i)icked 
on  a  battlefield  in  France.  The  following  particulars 
obtained  from  this  source. 

Fit;.  I  shows  the  details  of  construction.  It  will  be  seen 
t  the  jiermanent  magnet;  forms  the  case  of  the  machine  : 
9  1 ,',;  in.  wide.  No.  10  gauge,  and  weighs  5  oz.  Between 
poles  is  a  bipolar  armature.  1;^  in.  in  diameter,  ,'■',.,  in. 
OSS  the  core,  and  |  J-  in.  acmss  the  end  :  it  is  wound  with 
.28  enamelled  copjier  wire,  has  two  concentric  sli]»  springs, 
I  weighs  U  oz.  The  core  is  machiued  out  of  tlit  solid, 
1  runs  on  a  spindle  /w  i"-  i'^  diameter,  with  ])ivots  about 
18  gauge.  Two  plates  of  aluminium.  No.  18  and 
"'22  gauge,  form  the  sides  of  the  case,  and  carry  thin 
'el  bearing  plates  ;  they  are  connected  by  four  /^  in.  steel 
lars.  The  sector  plate  connected  to  the  hand  lever  has 
en  teeth,  gearijig  with  the  first  pinion,  which  carries  a 
,vl  on  a  ]ilate  to  drive  the  ratchet  wheel. 
The  hand  lever  is  }  i|  in.  wide,  and  is  stamped  out  of  No.  1 5 
ige  steel  plate  ;  it  is  held  closed  by  a  cat<;h,  and  when 
g  is  released  opens  to  the  working  position  under  the 
,ion  of  a  spring.  All  the  parts,  except  the  lampholder 
1  the  aluminium  cap,  can  be  assembled  before  the  perma- 
it  magnet  is  placed  in  position,  the  magnet  being  held  iu 
ice  by  screws  passing  through  the  cap,  and  screws  which 
the"  lampholder  to  the  liase  of  the  generator.  The 
lion  driven  by  the  lever  has  12  teeth,  and  the  ratchet 
leel  32  teeth  ;  between  the  latter  and  the  main  driving 
leel  (60  teeth)  is  a  strong  spring  of  No.  13  steel  wire. 
16  train  of  gearing  consists  of  pinions  having  8,  6, 
S  IC  teeth  and  wheels  of  00,  60,  and  64  teeth,  so  that 
i  armature  revolves  aliout  300  times  for  one  revolution 
the  main  driving  wheel.  The  full  travel  of  the  lever 
«tes  the  first  wheel  |  revolution,  and  therefore  drives  the 
nature  through  Tb  revolutions  :  at  40  impulses  per 
nute  this  gives  an  average  armature  speed  of  3,000  r.p.m. 
In  the  drawing  a  small  felt  pad  is  shown,  which  is  held 
a  spring  in  contact  with  the  top  spindle.  The  lamp  is 
itablc  for  3".3  volts,  0'2  ampere.  The  generator,  complete 
th  the  lampholder,  weighs  U>i  oz.  ;  it  is  4:|  in.  high, 
in.  across  the  side  plates,  and  1^  in.  wide.  The  author 
,thc  article,  Mr.  V.  Westmoreland,  who  owns  the  lamp, 
ites  that  it  gives  a  very  good  light.  Many  more  details, 
th  photographs,  are  given  in  the  original  account. 
)viously,  there  is  practically  no  storage  of  energy  in  the 
np  apart  from  the  spring — which  is  merely  a  maintaining 
ring — and  the  fly-wheel  effect  of  the  rotating  parts. 


LECTRICAL  WORK  AT  THE    PHYSIKALISCH- 
TECMNISCME    REICHSANSTALT, 
CHARLOTTENBURQ,    IN    1916. 


fK  J:ifl.triilrr/i/ii.ir/ir  Zritsi-ln-ifl  for  September  i:Hh  [.'ives  souiu 
ails  of  the  work  carried  out  at  the  Reichsanstalt  during-  I'.tlC, 
d  tlic  foUowinij:  notes  refer  to  the  portions  of  more  {reneral 
;ereit. 

Ixhatistive  exiierimcnts  were  carried  out  on  sulistitulcs  fnrolKiuile 
dete.rmim-  tbo  suitability  of  such  ninterials  aii  insulators  in 
otrical  instrurafnts.  ^o.  The  followinEr  imints  -wrrr  iT.n';idprprl 
the  research   -- 

1.  Surface  resistance  under  various  test  conditions. 

2.  Absorption  of  water. 

S.  Action  of  dilute  sulphuric  acid. 

t.  Action  of  beat  (hot  water.  Buusen  flame,  electric  arc,  kc.'). 

■">•  Whether  easily  worked  (machined  ). 


As  a  result,  five  substances  wore  found  to  be  equal  on  the  avcraije, 
and  in  some  respects  even  supi>rior,  to  et«>nite.  The  actual  results 
are  confidential. 

The  test  niethcxls  for  instrument  transformers  whicli  had 
previously  been  drawn  up  at  the  re(iue8t  of  the  Verljand  deutschor 
Elektrotechniker  were  siipplemente<l  so  that  at  any  ratio  both  the 
correction  and  the  anjjular  error  can  be  read  off  directly  on  the 
arrauj^ement  adopted.  The  sources  of  error  were  fully  invcstijrated. 
and  it  was  found  that  with  tlui  arrant;enieiit  u«e<!  they  could  In- 
entirely  eliminated.  (.'ouiparative  measurements  on  )ii>teMtiul 
transformi'rs  l)y  the  new  metlioil  and  the  electrometer  methoil 
trave  values  in  tfood  agreement. 

A  method  of  measurintr  the  phase  anples  of  current-measurinp 
resistances  in  adouble  bridjre  for  alternatinpr  currents  of  technical 
frequency  was  devised.  Phase  calibration  is  effected  by  displacing' 
suitable  condensers  mounted  with  cranked  handles.  Even  with 
resistances  of  O'OOO.'i  ohm  there  is  close  avrreement  l)etween  the 
measurement  of  the  time  constants  to  10  "  sec,  or  of  the  phase 
angles  to  ■j^  minute  at  50  cycles  per  second. 

A  new  type  of  vibration  tralvanometer  was  constructed  which 
can  be  calibrated  at  a  distance  by  electromaffnetic  excitation.  The 
instrument  is  a  needle  tfalvanometer  with  crossed  maj^netic  fieliis 
similar  to  the  Rubens  instrument.  The  needle  is  mapnetised  by  an 
clectromajrnet  and  this  excitation  causes  a  chaufre  in  directive  force, 
and,  consequently,  iu  the  calibration  of  the  neeflle.  The  instrument 
has  two  internal  attachments  having  needles  of  different  dimensions  : 
the  first  attachment  can  be  calibrated  for  frequency  ranpes  from  8  to 
70  cycles  per  second,  and  the  .second  for  i-anjifes  of  from  'M  to  Ho 
cycles  per  second.  The  imatre  projected  by  the  mirror  remains  in 
the  field  of  view  durinpr  change  of  calibration,  and  can  be  seen 
immediately  the  new  internal  part  of  the  instrument  is  inserted. 
The  sensitivity  is  given  as  10~'  amp.  for  1  mm.  deflection  at  a  scale 
distance  of  1  metre. 

A  series  of  experiments  was  carried  out  on  chrome-steel  magnets 
with  the  result  that  such  magnets,  when  of  right  composition  and 
properly  treated,  can  be  used  iis  brake-magnets  in  meters,  being 
practically  as  good  as  those  of  tungsten-steel  in  respect  of  invari- 
ability and  non-dependence  on  temperature. 


THE    WORKING     COSTS    OF    THE    PRINCIPAL 
PRIME     MOVERS. 


By  OSWALD  WANS,  of  Lincoln,  M.I.Mech.E, 

[Abstract  uf  paper  read  before   ilic  Institution  of 
Mechanical  Enuinekrs.) 

The  object  of  this  paper  is  to  give  data  that  will  be  of  ser- 
vice in  estimating  capital  expenditures  and  working  costs, 
and  in  establishing  the  relative  commercial  values  of  the  prin- 
cipal prime  movers.  For  this  purpos*^  typical  examples  of  the 
following  prime  movers  will  lie  considered  :  — 

Suction-gas  engines  and  plants  burning  anthracite,  coke, 
and  wood  refuse. 

Gas  engines  using  town  gas. 

Oil  engines  of  the  solid  injection  high-compression  type. 

Diesel  engines. 

Steam  engines. 

The  scope  of  the  paper  includes  units  up  to  a  working  load 
of  500  B.H.P.,  a  power  range  onibracing  the  engines  for  whieli 
there  is  by  far  the  greatest  demand. 

The  item*  constituting  the  total  workhig  cost  are  :  — 

Capital  Charges  : —  Runiiiiiff  Charges  : — 

Depreciation.  Cost  of  fuel. 

Insurance.  Cost  of  lubricating  oil. 

Interest  upon  capital  Cost  of  water  -supply, 

expenditure.  Cost  of  sundry  stores. 

Cost  ol  labour.- 
Cost  of  repairs. 

Rent  and  taxes  must  be  considered  in  addition,  Init  owiuj,' 
to  the  wide  variation  in  their  amounts,  it  is  not  ixissible  to 
make  allowance  here. 

Capital  Expniditurc. —Thh  should  cover  the  total  cost  of  the 
completed  installation  in  working  order.  Buildmgs  and  floor- 
ings have  not  been  included,  as  their  cost  varies  widely,  being 
largely  dependent  upon  the  taste  of  the  purchaser. 

The  cost  of  the  buildings  for  internal-conibu.=tion  engines 
would  be  less  than  for  a  steam  plant,  and  this  applies  equally 
to  suction-gas  engines,  for  the  producer  and  cleaning  plant 
do  not  require  a  covering,  whereas  some  form  <il  iirotection 
is  necessary  for  a  boiler.  Cooling  towers  have  ben  incliided 
in  all  case's,  with  the  exception  of  the  smaller  gas  and  oil 
engines  of  about  .iO  B.H.r.,  as  (he  more  usual  laaetice  i.s  to 
cmplov  cooling   tanks  .suitable  for  thernio-siplion    circulation. 

Wheii  decidrng  tbe  size  of  the  <'npme.  it  is  ncceSHin;  '" 
eoDsader  its  overload  capacitv.  for  this  fa. -tor  greath  attects 
the  capital  expenditure,  the  reli3biUt>-.  and  the  fuel  eronomy. 

The  larger  overload  carried  by  a  steam  engine  is  a  charac- 
teristic of  coDBiderable  value  in  the  handling  of  fluctuating 
and  peak  loads.  Moreover,  this  advantage  i.'  attained  with- 
out impairing  the  fuel  economy  at  the  working  load.  Ln- 
forttinately,  this  feature  is  not  pnssi-ssed  by  nn  internal-core- 
hustion  engine. 
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For  the  purpose?  of  comparison  it  is  neccssaay  that  similar 
load  conditions  be  considered  for  all  installations.  A  com- 
mon maximum  load  of  35  per  cent,  above  the  mean  working 
load  consequently  has  been  assumed,  and  the  effect  upon 
the  capital  expenditure  is  illustrated  hf  the  following  table  :— 


riant. 

Steam  engine 
Oil  engine 
Diesel  engine 
Gas  engine 


Rated 
working  load. 

.    IOOb.h.p. 
.    100B.H.r. 

.      100  B.H.P. 

IOOb.h.p. 


Bated 
maximum  load. 

135B.ELP. 
115  B.H.P. 
115  B.H.P. 
UO  B.H.P. 


Necessary  increase  in 

rated  maximum  load 

to  give  3n  per  cent. 

.overload. 

Nil.' 
17J  per  cent. 
17J  per  cent. 
23    per  cent. 


The  expenditure  curves,  fig.  1.  give  the  total  cost  per  b.h.p. 
at  the  rated  working  loa-d,  from  which  it  will  be  seen  that 
the  cost  of  suction-gas  engine  aad  plant  of  100  to  110  b.h.p. 
is  £S.S  X  100  =  £830.  as  against  £8.1  x  123  =  £997  for  a 
100  to  135  B.H.P.  engine.  That  is  to  say,  the  'ost  of  the  ga.s 
engine  is  increased  by  approximately   20  per  cent,   in  order 
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200  300  400 

B.H.P.— Eated  WorltingLoad 

-Capital  Expenditure  Curves 


that  it  may  i>erform  a  duty  equivalent  to  a  steam  engine  of 
100-B.H.P.  rated  working  load.  This  example  serves  to  illus- 
trate how  necessary  it  is  when  comparing  capital  expendi- 
tures to  place  the  comparison  on  "all  fours"  as  regards  power 

capacity.  .    .        ,  .  -j      j        xi. 

Depreciation.— The  depreciation  charge  is  considered  as  the 
annual  amount  that  should  be  written  off  the  capital  expendi- 
ture to  cover  the  deteriorating  value  of  the  plant  as  regards 
obsolescence.  This  definition  does  not  agree  with  general 
usage,  inasmuch  as  wear  and  tear  are  not  included. 
In  the  author's  opinion  this  departure  is  justified  because  :— 

1.  Developments  are  nowadays  so  rapid  that  there  is  an 
increasing  tendency  for  a  power  plant  to  become  economically 
obsolete  before  it  is  worn  out.  ,      , ,   ,  «.  •     ^    • 

2.  The  allowance  made  for  repairs  should  be  suljicient,  m 
a  modern  engine,  to  cover  wear  and  tear  during  its  econo- 
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mical  life,  whilst  serious  breakages  should  be  covered  by 
insurance. 

It  is  considered  that  a  uniform  annual  rate  of  8  per  cent., 
equivalent  to  12i  vears'  service,  fulfils  the  conditionfl,  and 
that  this  rate  should  a.pply  to  all  the  prime  movers  under 
consideration.  •  ,  > 

Ingurance  and  Inir.retit.—The  cofet  of  insurance  ■  is  a  small 
itfttD;  the  premiums  raage  from  about  i  per.  cent,  of  the 
■  ost  in  the  uise  of  boilers  to  about  3  por  oant.  for  Ifl^sel 
cnain**.     The  rat*  of  interest  upon  the  capital  expenditure 


has   been  taken  as  5  per  cent,  in  the  working  cost  ciii\;, 
fig.  4. 

Cost  of  Furl. — The  accompanying  cuiTe.s,  fig.  2,  .sbo 
average  consumptions  in  k.th.u.  per  B.H.p.-hour  at  th. 
working  load.  These  values  hold  good  only  when  tbe.^' 
are  carried  continuously,  and  are  affected  by  load  fact^ 
peak  loads. 

To  efi'etrt  »■  couiparison  a  common  overload  of  35  per  r* 
will  be  assumed  again.    This  condition  necessitates  the  ulu 
loading   of  all    the  installations  with    the    exception    r,[ 
steam    plant;    this   imderloadiug  increases  the  consuiij|ih 
and  the  curves,  fig.  3,  show  the  average  percentage  imiT, 
for  a  given  decrease  in  load  below  the  rated  working  loarl. 

These  curves  clearly  indicate  the  importance  of  the  '' 
determination  of  the  load  factor,  and  the  absolute  n«' 
of  considering  similar  load  conditions  in  order  that  a  trn. 
parison  may  be  made.     A   further  allowance  must  bi 
for  the  stand-by  Icsses  of  suction-gas  and  steam  plant. 

The  following  values,  expressed  as  a  percentage  of  the  fy 
consumption  at  the  rated  working  load  for  a  working  w*! 
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Flu.  3. — Consumption  and  Load  Curves. 

of  60  hours,  have  been  included  in  the  working  cost  cun 
fig.  4  :- 

Suction-gas  plant :  Anthracite      8  per  cent. 

Wood 6percent. 

Stearu  plant     16  per  cent. 

In  cases  where  the  plant  runs  continuously  throughout  | 
week,  the  losses  will  be  about  one-third,  assuming  that  I 
fires  are  kept  aUght  over  the  week-end.  j 

Cost  of  Lubricating  Oil.— The  quantity  of  lubricant  ne^ 
sarily  varies  widely  in  practice,  and  to  cover  amply  tb 
factors,  the  charges  should  be  of  a  liberal  nature.  Eepred 
tative  curves  are  given   in  the  paper.  . 

Cost  of  Water  Supply.— lu  many  localities  a  plentiful  i 
gratuitous  water  service  is  not  avaOable,  and  the  local  chaji 
render  neoesisary  a  closed  system  whereby,  with  httle  1 
the  water  can "  be  used  repeatedy.  In  the  expendit 
curves,  fig.  1.  the  cost  of  a  cooling  tower  is  inchided 
internal-combustion,  engmes   above  50   h.p.  and    for   surf- 
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Kni.  4.— Working  Co.st  Curves. 

but  not  jet,  condensing  steam  engines.  The  water  lost 
evaporation,  in  passing  through  the  co.iler,  may  be  takei 
5  per  cent,  of  the  total  water  in  circulatior..  The  foilo^ 
table  (p.  393)  gives  the  make-up  water  necessary  to  rep^ 
the  cooler  and  cleftning-pla.nt  losses.  ...         J 

Cost  of  Sundrv  Stnref.—The  pa,yments  ansing  from  t) 
Items  are  smfUl.  and  are  generally  covered  by  a  charg 
O.Old  per  rat«d  B.H.p.-hour  for  any  of  the  pnmc  mo 
under  conuideration. 
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Ctint  of  Labo.w. — The  aharges  uiuler  thig  htuiiiug  sliould 
elude  not  oniy  the  attendant's  time  during  running  houtti, 
it  also  that  needed  to  clean,  grind  in  valves,  &c.,  and 
«wally  to  keep  the  installation  in  good  condition. 

ToML    NV.\TER  LoiST.      G.^LLONS    PER    NVORKISU    I^OAD   B.H.P. 

Steaiu  engine 'ii-2i 

S.I.   oil  engine  ' 0.3'25 

■  Die.sel    engine  0.'27D 

( tiis  engine  :    Town  gas        0.375 

Anthracite   and   coi<e  '2."2 

Wood,   &c.      ...        5.87 

Wages  at  the  rate  of  Cu.  per  hour  have  been  allowed  for  in 
st  curves,  lig.  4. 

tollowiug  foriiiulaj  give  a  fair  indication  of  the  time 
uu  ■»  spent  solely  upon  the  prime  inover.s  within  the  scope 
;  this  paper  :  — 

Suction-gas  (wood  fuel)  and  steam 

engine  plants      0.8  +  0.0047  h.h. p. 

Suition-gas  (coal  and  coke  fuel)  ...  0.6  +  0.0041  b.h.p. 

SI.  and  Diesel  engines  ...  ...  0.3  +  0.0036 b.h.p. 

Toun-gas  engines      0.2  +  0.0017  b.h.p. 

Tliese  expressions  give  the  labour  in  hours  per  rated  work- 
ig  load  per  hour.  Thus  for  a  100-b.h. p.  suction-gas  plant 
jing  wood  fuel,  and  a  100-b.h. p.  town-gas  engine,  the  labour 
■ould  be  lespectively  1.27  and  0.37  hours  per  hour's  run. 
Cod  of  Repairs. — The  annual  charge  should  provide  amply 
)r  wear  and  tt^r,  and  such  breakages  as  are  not  covered  by 
isurance. 

The  following  are  the  repair  charges  allowed  for  in  the 
wking  cost  curves,  fig.  4  : — 

Diesel   and  S.I.    oil  engines, 
town-gas   engines   3  per  cent,  of  engine  cost. 

Suction-gas   installations   3  jjer  cent,  of  engine  and  pro- 
ducer  costs. 

gtemn  in.stallations   2i  per  cent,  of  engine,  boiler, 

and   auxiliary    costs. 

ti  the  foregoing  data  it  is  possible  to  estimate  with 
.1^.  liable  accuracy  the  annual  working  costs  of  the  engines 
nder  consideration.     Water  and  fuel  aie  the  ruling  factors: 
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""    -  Mre  given  with  w-ater  at  9d.  per  1,000  gals.,  .ind  with 
I'ree,  the  latter  of  which  is  reproduced  in  fig-  4.    None 
e  curves  A  to  F  include  the  cost  of  fuel,  but  curve  G 
epresents  the  total  annual  working  cost  of  a  Diesel  engine 
sing  fuel-oil  at  dES  {XT  ton.   It  follows,  therefore,  that  the  total 
:it  that  may  be  spent  annually  upon  fuel  to  give  equal 
ug  chaxges  for  any  one  of  the  remaining  installations 
■resented  by  the  length  of    the    ordinate  between    the 
G  and   the   cost  curve  of   the  particular   engine   con- 
aim  i-J.     From   the  total  fuel  cost  thus  obtained,  the  maxi- 
Dum  prices  that  may  be  paid  can  be  easily  computed,   and 
lavf  been    plotted  in  curves  fig.    5.    whilst  the    fuel    prices 
by  those  curves  for  plants  of  2.50  b.h.p.  mean  working 
lie  given  below: — • 

Price  of  fuel.  Price 

Curve,  fig.  5.  ratio. 

1  liesel  engine      60s.  Od.  per  ton.        0.785 

SoUd   injection  oil  engine     ...     7C8.  6d.  per  ton.        1.0 
Suction-gas:  Anthracite         ...    31s.  6d.  per  ton.        0.41 

Coke        2;fe.0d.  perton.        0.3 

W'ood      12s.  Od.  per  ton.        0.1.57 

Steam  engine  : 

.let   condenser        16s.  Od.  per  ton.        0.21 

Surface   condenser  ...    15s.  Od.  per  ton.        0.19."; 

Ti)wn-gas   engine  Is.  Id.  per  1.00(_)      (J.014 

cu.ft. 

hi  the  curves,  the  engine  possessing  the  highest  thermal 
ifficiency,  namely,  the  Die.sel  engine,  has  been  taken  as  a 
XJDvenient  basis  using  fuel  oil  at  £3  per  ton.  Reference  to 
these  curves  shows  that  the  relative  fuel  prices  for  the 
KveraJ  installations  are  fairly  uniform  for  the  range  of  powers 
inder  consideration. 


As  tlu  power  mcjreaseb  a  higher  price  may  he  puid  lur  oottl, 
and  the  steam  engine  becomes  a  more  berioua  rival  of  the 
-fticiion-gas  plant;  nevertheless,  for  instaUationa  up  to  500- 
B.H.p.  working  load  the  latter  well  holds  its  own,  lor  it  is  • 
possible  to  obtain  even  running  costs  with  fuel  ranging  in 
price,  according  to  the  power,  from  two  Ui  three  times  that 
permissible  for  a  steam  plant.  The  price  allowable  for  town 
gas  is  practically  constant  at  Is.  Id.  per  1.000  cu.  ft.,  and 
consequently  confines  the  use  of  the  town-gas  engine  to  cities 
in  which  gas  is  procurable  at  this  low  rate. 
Calorific   Values  Assumed. 

Anthracite  14,500  h.th.d.  per  lb. 

Goal    (boiler)  13,500  u.th.d.  tier  lb. 

i'uel   oil        18,000  B.Tii.u.  per  lb. 

Wood  refuse  5,800  b.th.d.  per  lb. 

Town    gas 540b.th.u.  per  cu.  ft. 

Turning  now  to  the  high-compression  sohd-injection  oil 
engine,  a  high  price  may  be  paid  for  fuel  oil,  namely,  £3  16s. 
per  ton,  as  compared  with  £S  for  the  Diesel  engine,  notwith- 
.standing  the  higher  thermal  efficiency  of  the  latter  engine. 
The  lower  capital  expenditure  and  other  running  charges  of 
the  solid-injection  engine  are  responsible  for  this  result. 

Before  the  war  fuel  oil  could  be  obtaiuetl  at  an  average 
price  of  £3  a  ton.  .\n  adequate  supply  is  of  the  utmost  im- 
portance to  manufacturers.  With  fuel  oil  at  £'S  a  ton,  the 
price  of  coal  must  not  exceed  on  the  average  258.  and  12s. 
per  ton  respectively  for  suction-gas  and  the  larger  steam 
plants  over  250  b.h.p.  in  order  that  the  total  annual  running 
charges  shall  not  exceed  those  of  an  oil-engine  of  the  solid- 
injection  type.  Considering  the  refuse  suction-gas  plant,  the 
price  of  fuel,  ranging  from  lis.  to  13s.  a  ton,  even  with  a 
free  water  supply,  limits  its  use  to  industries  in  which  the 
refuse  is  a  waste  product  of  the  industiy. 

It  has  been  shown  that  the  cost  of  fuel  has  ,a  deciding  in- 
fluence upon  the  working  cost,  although  that  due  to  the 
necessary  water  supply  may  be  serious  in  some  districts.  The 
maximum  permissible  prices  that  may  be  paid  in  any  locality 
are  indicated  by  the  curves,  fig.  5.  The  practical  application 
of  these  price  ratios  shows  that  each  type  of  engine  has  its 
particular  field  of  action  in  which  it  can  be  used  with  com- 
mercial advantage,  provided  due  regard  is  paid  to  the  local 
conditions,  or,  in  other  words,  an  exclusive  claim  to  minimum 
working  costs  cannot  be  rightly  made  on  behalf  of  any  one 
of  the  prime  movers  under  consideration. 

However  thermally  efficient  an  engine  may  be,  the  ultimate 
test  is  a  commercial  one  involving  the  market  price  of  fuel, 
which  must  always  depend  upon  the  facilities  for  distribution 
from  the  source  of  supply.  In  practice,  therefore,  railway 
and  shipping  freights  have  a  marked  and  direct  influence. 
uiKin  the  type  of  engine  giving  the  most  favourable  perform- 
ance from  the  commercial   standpoint. 


FEDERATION     OF     BRITISH     INDUSTRIES. 

Me.  p.  Dcdley  Docier,  C.B.,  the  retiring  president  of  this 
Federation,  dehvered  an  address  at  the  annual  meeting,  held 
at  the  Connaugbt  Booms,  on  Friday  la.st.  Having  referred 
to  the  growth  of  the  Federatioa  and  to  their  prospect  of  being 
able  to  prove  themselves  a  power  for  good  in  the  welfare  of 
the  Empire,  he  said  that  the  gr^ve  danger  which  fac«d  all 
associations  was  stagnation.  They  must  progress  if  they 
were  to  be  useful.  The  first  regular  step  towards  sta^ation 
was  to  have  a  i^erpetual  president,  therefore  he  declined. 
though  with  much  personal  regret,  to  be  nominated  for  a 
■second  term.  No  better  man  could  be  found  for  the  office 
than  Sir  Richard  Vassar  Smith,  whom  the  Executive  Com- 
mittee suggested.  Mr.  Docker  allided  to  the  -wuplaint  that 
subjects  in  which  they  were  specialy  interested  haa  aot  ^^.„ 
taken  up  by  the  Federation,  or  tha  pronouncements  had  not 
been  made  on  questions  exciting  ptpular  mterest.  In  many 
instances,  while  the  Executive  Conmittee  did  not  api)ear  to 
have  taken  any  action,  they  had,  infact,  been  makmg  careful 
innuii-ies  and  doing  quiet  useful  fflade  work,  and  had  only 
decided,  after  careful  consideratioi,  to  avoid  or  sometimes 
t.)  postpone  taking  action.  It  had  mt  been  lack  of  mterest  or 
«ant  of  energv,  but  a  sense  of  lesponsibihtj  that  had  m- 
duced  the  Executive  to  refrain  fron  pubhc  reference  to  these 
matters.  The  position  which  the  Federation  had  graduaUy 
built  up  was  that  of  being  the  representative  organi.sation  ot 
British  manufacturers,  and  it  ^ai  obviously  wise  to  retrain 
from  embark-ing  lightly  on  any  p-o]ect,  and  to  avoid  subjecta 
uf  secondary  importance.  ,.     ,-,  j      *■ 

-V  question  that  must  be  consdered  by  the  Federation  was 
the  policy  of  protecting  our  tra«e  agamst  foreign  aggression. 
This  was  a  subject  of  absorbinf  interest  to  them  as  manu- 
facturers, and  it  was  not  one  that  could  be  disposed  ot  m  a 
rough  and  readv  wav.  Ther.^  was  no  summary  solution.  Ihey 
must  consider  and  deterjuine  if  any  duty  should  be  imposed, 
and  on  what  goods,  arJ  whether  or  not  preference  was  to  be 
extended  to  our  Ovf'-sea  Dominions,  or  to  any  and  which  ot 
our  .\llies.  Again-  they  must  consult  with  the  Government 
as  to  the  metho"^  by  which  any  tariff,  when  constructed,  could 
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lie  used  an  a  power  to  liiiiguiii  with  loieign  natious.  Per- 
aoUMlly,  he  was  uliiwhitely  ceitaiu  that  they  must  have  a 
power  to  luui^aiu,  but  lir  strongly  ohjected  to  this  procedu',' 
beint;  valleil  t'roleclioii  oi'  Taiirt'  Hcfonu.  This  matter  must 
have  tlieii'  earnest  eoiisiileiatiou,  aud  he  attached  supreme 
importaiu-e  to  it,  hut  there  was  a  grave  diffieulty  in  the  way. 
This  F<'deration  wa.s  an  inilustrial  association,  and  lie  would 
hi>.  .sorry  to  .see  it  in  alliance  with  any  jujlitical  |iarty.  It 
woulit  he  detrimental  to  their  interests  to  Ix'  labelled  Liberal 
or  'I'ory,  or  with  any  other  political  desij,'nation,  and  unt'oitu- 
uately  tile  questions  ot  Free  Trade  and  I'rotection  had  become 
party  measures,  and  one  or  other  was  included  in  the  respec- 
tive programmes  of  the  two  great  political  parties.  Should 
it  become  necessary  in  the  judgment  of  the  Federation  to 
advocate  the  imposition  of  a  duty  on  any  article  in  the  in- 
terests of  the  manufacturers  of  this  country,  he  would  not 
object  to  such  action,  for  it  would  l)e  done  definitely  in  the 
interests  of  British  trade,  and  not  at  the  request  or  instiga- 
tion of  any  politii'ian.  If  such  a  duty  were  impo.sed,  in  his 
judgment  it  should  be  u.sed  (k'liberately  a.s  a  means  of  bar- 
gaining with  foreign  (iovernments  to  obtain  facilities  and 
preference  for  Britisli  trade.  He  was  quite  ready  to  support 
action  by  the  manufaetureis,  but  lie  de]iiecated  that  this 
Federation  should  be  called  a  Free  Trader  or  a  TarilV  Reformer. 
Tliese  terms  belonged  to  iiolitics,  from  which  this  Federation 
should  keep  itself  absoluttdy  free,  .\nother  important  ques- 
tion of  pres.sing  concern  was  the  relation  which  education 
niu.st  bear  to  industry.  A  sub-connnittee  lia<l  been  consider- 
ing the  proposals  formulated  by  the  President  of  the  Board 
of  Education,  and  they  had  invited  the  members  of  this 
.-Vssociation  to  express  opinions  on  certain  .subjects  for  the 
guidance  of  the  Committec\  This  question  of  education  lay 
at  the  loot  of  a  great  many  of  their  difticulties.  If  they  wer<' 
to  be  successful  in  competition,  they  mu,st  piovide  tor  the 
better  education  of  themselves  and  their  workpeople.  One 
of  the  cau.ses.  in  his  opinion,  of  industrial  unrest  was  tlie 
lack  of  knowledge:  it  was  a  fruitful  agent  for  the  generation 
of  suspicion,  and  he  tlier<'fore  urged  that  the  Federation 
should  concern  itself  iiarticularly  in  fo.stering  in  no  niggardly 
spirit  the  spread  of  eclucation.  .\llied  with  education  was  tln' 
.sense  of  discipline  There  was  no  doubt  that  the  lack  of 
discipline  created  an  irresponsilile  condition  which  was  detri- 
mental to  all  well-being.  One  and  all,  they  should  do  their 
utmost  to  help  on  such  movements  as  the  formation  of  cadet 
corps,  which  while  improving  the  phy.sique  of  their  young 
people,  at  the  same  time  inculcated  a  respect  for  authority, 
and  a  desire  to  play  for  the  .side,  rather  than  encourage  selfish 
tendencies.  During  the  jiast  year  the  ,'\.s,sociation  had  done 
well;  their  foundations  were  .solidly  laid,  and  they  had  ob- 
tained recognition  from  the  Government.  The  Prime  Minis- 
ler  had  authorised  him  1o  say  that  he  would  u-eleome  any 
federation  of  industry,  and  expressed  an  opinion  that  srtch 
an  association  wontd  he  of  assistance  to  any  Oocernment. 
They  must  go  on.  and  it  .should  be  their  object  to  obtain  some 
recognition  and  status  in  the  eye  of  the  law  that  would  place 
thcm«in  as  favourable  a  position  as  the  Trade  T'nions  now 
(K'cupied.  Mr.  Docker  .said  he  desired  to  publicly  tender  to 
Sir  William  Peat,  Mr.  Oldham,  and  Mr.  Nugent  and  Major 
Caillard  in  particular,  and  in  general  to  the  chairman  of  tlie 
various  sub-committees,  and  the  office  staiT,  his  very  heaity 
thanks  for  the  efforts  they  had  made  to  carry  on  the  wdik 
and  to  create  a  .sound   and  efficient  organisation. 

Sir  Wlu.iAM  B.  I'l'.AT.  in  proposing  a  vote  of  thanks  to  Mr. 
Dudley  Docker,  said  that  .Mr.  'Dudley  JXicke.r  was  tlie  pioneer 
not  of  trade  combinations,  which  had  existed  foi-  0()  years, 
but  of  a  combination  whiili  should  embrace  all  trades-^a  I'.u'- 
lai't'er  and  far  grander  idi* — a  combination  which  embraced, 
or  .night  emlirace,  not  alone  the  capitalist  interests  of  the 
country.  Imt  tlie  l-.iliour  without  which  that  capital  could  not 
succeed. 

In  responding.  Mr.  DoC'KEIi  said  that  the  Federation  was 
the  iuea  of  his  life  le  had  always  thought,  and  alwavs 
ho|)e(l,  tbiit  manufacturi'rs  would  all  c  ime  together-  to  help 
this  girat  muntry.  "  .Ve  were  the  greatr'st  manufaetureis 
;t  "".Vl  I'  ,"'^  f'ldy  knew  it."  Theii- influence  was  greater 
than  the.y  had  the  leustrdea  .d.  frrdividuallv  it  was  nothin- 
ool  ectryely  ,t  was  eve,■.■thin^;.  H.-  hoped  the  member-.^hip 
ol  the  I'edeiation  worrld  lary/^ly  H)cr■eas,^  He  was  al.so  hopin,' 
that  thcv  would  have  a  li,,me  ,,f  their  own  where  Ihev  would 
iriect  together  and  diseis.s  the  great  subieets  of  the  dav,  and 
that  their  weight  word!  b,.  so  great  that  the  Oovernmenf 
W(.nl(l  .-onsider  them  ai/l  talk   to  them 

Sir  \i.M-KNT  ('uu,Mii.(Mes.si.s.  Vickeis,  1,1,1.)  proposed  th.. 
eic'etmi)  of  Sir  Kidiartl  Va.s.sar  Smith  as  President  of  the 
fe.leratron  f<,r  th.^  ensirjiu  year.  He  joiru'il  in  the  expres- 
sions ol  regret  that  Ml-.  I.,<-k..r  should  vacate  the  presidential 
Chan-.  Uus  great  tederaiion  had  h»mn\>»-  pn.bleins  to  fa.-e 
ami  .solve.  To  ac-complisli  .uceessfullv  its  obiects.  which  were 
\  not  eontm.vi  to  that  <-oiinti;,  or  even  to  the  Kmpiro,  hut  were 
worlil-wide,  won  d  rejiun-e  ,,„  the  part  of  all  the  members  of 
the  l-ederation  br-eadth  of  view,  untiling  .MierL'v,  nnfailiiiL' 
courage,  eoneiliation.  and  d'temiination.  Sir  Richard  Vassa- 
Siriith  was  known  per.sona/'y  V,  a  great  manv  of  them,  and 
bv  reputation  was  known  to  th..T,  pjl.  T,,  him  tliev  had  all 
the  necessary  qualities  enuiiierate4  i„  .,  very  high  de Tee. 
The  resohition  wa.'!  carrie-l  unaniii,-,nsly. 
The  following  i/entlemen  n-ere  eleefei".  vice-president  of  th'^ 
Koderntion  for  tlie  ensuing  ve.nr :  M--  Didlev  Docker  T/^rd 
Aben-onway.    Sir   \'incent   Pnillanl,    Mr.    .a     H.    DiT^on     Sir 


.\lgernon    Firth,    Sir    Robert    Hadtield.    and    Mr-.    W,    P« 
Rylands. 

On  the  motion  of  Mr.  Docker,  seconded  by  Mr.  11,  B.  E 
\uck  (County  of  I;onilnu  Electric  Supply  Co.,  Ltd.),  the  £ 
annual  report  wa.s  unarumously    iHceiv<-d  and  adopted. 

Mr.  W.  Peter  Ryeands  (The  Iron  and  Steel  Wire  Ma 
fa<-turers'  A.s.sociation  of  Great  Britain  and  The  Wire  Nett 
.\ssoc-iation)  .said  that  the  appointment  of  an  Exi'cutive  (!o 
cil  was  pi-ol)ably  the  most  important  business  with  \vh 
their  l'\'dei-ation  liad  to  deal.  A  i-(anmittee  was  appointed 
(-onsider-  (he  whole  matter,  and  hail  made  recomniciulatic 
The  lines  upon  which  tlio.se  recommendations  had  b 
framed  had  been  those  of  endeavouring  to  construct  an  exe 
five  which  should  be  repre.sentative  of  industry  by  groti 
.so  that  each  group  of  industries  who.se  interests  were  ID 
or  less  analogous  should  themselves  directly' elect  their  ref 
sentatives  to  the  <'Xecutive.  When  they  came  to  consider 
question  ,of  groups  they  found  i-onsiderable  dilticulty.  Th 
were  the  big  main  groups  of  industries,  and  there  were  b 
groups.  They  also  got  overlapping  in  many  of  t|ie  grou 
.such  as  that  between  engineering  and  the  ir-on  and  steel  ma 
facturers.  Act-ordingly,  the  view  they  took  w-as  that  the  I 
plan  woidd  be  to  take  the  big  gi-oups  of  industry  as  the  ba 
letting  each  group  decide  for  itself  the  sub-divi,sion  parti 
larly  approjiriate  to  the  grou|>.  They  wer-e  proceeding  U] 
those  lines.  The  scheme  was  very  nearly  complete,  i 
letters  were  about  to  be  .sent  out  to  the  secretaries  of  asso 
tions  asking  for  certain  material  information  necesaai-y 
construct  a  con.stitution  upon  the  lines  indicated. 


WAR  ITEMS. 


Ministry  of  Munitions. — The  Minister  of  i\Iunit!ons 

made  the  following  appointments  within  the  Ministry  ;  — 

M;ijor  J.  W.  H'llls,  .NI.P.,  lo  act  Itmpor.-irily  .is  a  mombt-r  of  rlu-  Muni' 
Council  in  ch;irj^e  of  tlie  Lnbour  group  during  Ihc-  abst-ncc  oi  .Sir  Slrphe 
Kent,    K.C.b. 

Vice-Admiral  Sir  A.  G.  H.  W.  Moore,  K.C.B. ,  C.V.O.,  lo  be  Conlrolli 
the    Mecfianical.  Warfare   Department. 

Major-General  H.  !•".  Tliuillier,  C.H.,  C.M.G.,  lo  lie  Conlroliir  ol 
Chemical    VVarf.-ire  Department. 

lirigadier-Gener.-il  A.  t  .  Currie.  CMC...  lo  be  C"i)ntrollei-  of  .Muni 
D.-siyn. 

Mr.  K.  V.  llaigh,  to  \v  Ccmtrolirr  ul  llii-  1  rincli  Warfare  Supply  De| 
nienl. 

Mr.  H.  C.  B.  L)nderdo\vn,  to  be  Uireclor  of  the  A(;ricultural  iM.-ichi 
Department.  '  ' 

Major  H.  Newton,  D.S.O.,  lo  be  .Assistant  Director  of  Ihe  Trench  Wa 
Department. 

Mrs.  H.  J.  Teniianl,  C.H.,  to  be  Chi.  (  Adviser  (Women's  Wellar;)  in 
Labour    Kegulat-on    Department. 

Women's  Worli  in  En^neerinj^. — The   Ministry  of  Mi 

tions'  E.^iibition  of  otficial  photographs  and  samples 
of  women's  work  in  engineering  and  other  war  industrie 
to  be  opened  at  the  City  Art  Gallery,  Birrningham,  on  ^ 
day  afternoon  next.  It  will  remain  uperi  until  Novem 
Idth  frorrr  H  a.m.  to  S  p.m.  daily. 

German  Coal  Sliortage. — The  speci.il  corr<'spondent  of 
Times  at  Amsterdam  states  that  speaking  in  thi'  Frank: 
Municipal  Council  concerning  the  coal  situation,  one  men 
said  that  the  civilian  population  of  the  i-ity  rtn-eived  ord 
instead  of  40  per  cent,  of  the  coal  pi-omi.sed.  The  muni 
industries  wi'rc  receiving  much  mor-e  than  their  share, 
coal  famine  would  be  worse  than  anything  experienced  hit, 
to  during  the  war. 

Fuel  Shortaj^e  in  Athen^. — In  .Xtliens  fuel  .scarcity 
acute,  allUiiugh  the  electric  current  for  public  use  has  aire 
been  reduced  to  a  minimum  and  traltii-  on  si'veral  tram- 
lines suspi^nded.  The  electric  works  recently  had  fuel 
one  day  only,  and  it  is  proposed  to  requisition  uncut  tim 
— Times. 

Th«  Aron  Meter  Co. —  The  Gernian  iiewspaiX'rs  st.ile  1 
the  liquidation  has  Wen  concluded  of  the  interests  in  ( 
many  of  the  .\|-on  Electricity  Meter,  Ltd.,  of  London,  ps 
ciilarly  the  hitter's  participation  in  the  lino  of  H.  .Vron,  E 
tri/.itiits  Ziihler  Pabrik,  G.m.b.H.,  of  Char  lottenburg. 

linfjineers'  Bonus. — The  .Xlinistry  of  Munitions  has  iss 
the  Skilled  TiriK-workeis  (Engineers  and  .\Ioulder-s)  Wi 
(Jnler.  11117,  dated  October  Ilith,  l'.)17  (with  a  view  to  en 
ing  the  maintenance  of  the  output  of  inunitions),  relatinf 
the  remuneration  to  be  paid  to  fully  qualilied  skilled  e, 
neers  and  moulders  of  the  class  specifu'd  in  the  Order 
work  being  inimitions  work  or  work  in  connection  thereT 
which  at  the  time  when  these  directions  are  given  is  pail 
time  rates. 

Workmen  to  whom  these  directions  apply  shall  receiv 
bonus  of  I'iJ  ]XU'  cent,  on  their  earnings,  which  shall 
alter  III-  become  part  of  their  time  rates,  the  iionus  to  act 
lis  tyfom  tlu'  beginning  of  the  first  full  [lay  following  ()ct( 
I'itlT  11117,  and  the  first  )iayment  tliereof  is  to  be  madf 
soon  as  possible,  and  not  lat<'r  than  the  first  full  pay  da; 
Xovi'inber,  11)17.  The  diri-i-tions  apply,  siibjet-t  to  the  fol 
ing  provisions,  only  to  fully  qualilied  skilled  I'ngineers 
moulders  rated  at  or  above  the  current  di.strict  time  rate 
turners  or  lifters  while  employed  on  or  in  connection  ^ 
munitions  work  and  paid  at  plain  time  rates  without 
''"''"■"-   "f  any- bonus  othei-  than   (a)  a  bonus  dependeni 
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timekeeping,  (6)  a  bouua  (not  being  a  bonus  on  output)  lesa 
favourable  to  such  workmen  than  the  bonus  payable  under 
these  directions,  in  which  case  the  existing  bonus  shall  merge 
in  the  bonus  payable  under  these  directions,  ^c)  a,  war  ad- 
vance given  to  meet  the  cost  of  living  as  the  result  of  or  in 
conformity  with  arbitration  under  Part  I  of  the  Munitions 
of  War  Act,  1915. 

ThciJ*'  directions  .shall  not  apply  to  workmen  of  the  class 
specified  above  \vho.s<"  wanes  it  has  been  the  practice  to  regu- 
late by  the  movements  in  the  wages  of  men  employed  in 
trades  other  thin  the  engineering  and  foundry  trades.  An 
apphcation  may  be  made  to  the  Minister  of  Munitions  for 
-ix'oial  directions  in  ca.ses  where  the  existing  basis  of  remu- 
iiiiation  for  such  workmen  is  less  favourable  than  that  of 
wnrkmen  of  the  .simi'   da.ss  to  whom  the.se  directions  apply. 

rhes<'  directions  will  not  apply  to  workmen  paid  an  up- 
standing wage  or  .salary  which  covers  overtime  or  otliei' 
allowances.  Nothing  in  the  foregoing  provisions  shall  afl'ect 
the  present  basis  of  determining  piece  rates  or  premium  bonus 
times  or  any  other  system  of  payment  by  results. 

E.xemption  Applications. — Ixwes  Tribunal  has  withdrawn 
conditional  exemption  bold  by  A.  J.  (Jox  (31,  garrison  duty 
abroiid),  joint^^r  and  shift  engineer  at  the  Ij(^wos  electric  light 
works,   and  substituted  three  months'   temporary   exemption. 

According  to  a  Swansea  newspaper,  a  si>ecial  meeting  of 
the  Neath  Rural  District  Council  has  been  held  to  consider 
the  question  of  military  apixnils  against  certain  employes  of 
the  Council's  electric  lighting  station.  Mr.  Thomson,  elec- 
trical engineer,  sai<l  that  if  the  military  appeals  were  success- 
ful the  Council  would  be  compi^lled  to  close  down  one  oi'  two 
shifts,  and  it  would  be  impo.ssible  to  carry  on  the  power  .sta- 
tion without  .suitable  men.  It-  was  decided  to  notify  the 
Council's  consumers  of  the  position,  and  to  empha.sise  the 
fact  that  no  action  would  be  taken  without  giving  them 
reasonable  notice. 

On  the  recommendation  of  the  .\dvi,sory  Committee, 'Roch- 
dale Tribunal  has  granted  conditional  exemption  to 'E.  Hornby 
(■29,   B'2),  motorman.  appealed   for  by  the  Corporation   tram- 
,.  way  department. 

Surrey  Appeal  Court  has  granted  a  final  month's  exemption 
to  G.  T.  Church  (31.  B  1),  electrical  engineer,  of  Chert.sey. 

Lancashire  .\ppeal  Court  has  granted  three  months'-  exemp- 
tion to  five  electrical  men  engaged  at  the  works  of  Messrs. 
Pilkington  Bros.,  Ltd..   St.   Helens. 

-At  Walthamstow,   the  tramway  manager  (Mr.  W.  Murray) 

appealed  for  12  tramdrivers.  and  said  that  they  were  in  great 

straits. for  want  of  men.  and  those  apix-aled  for  could  not  be 

replaced.    Nine  of  the  men  were  granted  six  months,  and  the 

others  three  months  each. 

f      At  Dawlish,  the  Electric  Light  Co.   renewed  an  appeal  for 

;   0.  C.    Hodges    (31).   mansger  and  secretary,   who  was  .stated 

to   be    doing  all  the    work  of  the    concern,    with    the   aid  of 

two    pupils.     The    Military   suggested    temporary    exemption 

until   a    substitute  was  obtained,    but   conditional   exemption 

was  granted  so  long  as  Mr.  Hodges  remains  in   his  present 

employment. 

r      Renewed  temporary  exemption  until  .Tanuary  1st  has  been 

granted    to  G.   Dring   (2S),  electrical    engineer,   appealed    for 

bv  the  Ilfracombe  Electric  Light  Co. 

Berks.  .Appeal  Court  has  di.smi.ssed  a  military  appeal  against 
exemption  granted  to  J.  H.  Fersuson  (36,  C3).  managing 
director  and  secretary  of  the  Whitchurch  and  Pdngbourne 
Electric  Supply  Co..  Ltd. 

High  Wycombe   TrihumU   has  granted  -six  months'  exemp- 
!   tion  to  R.  Pugh  (40.  B2).  electrical  engineer. 
i       .\t  Congleton.  an   ap[)eal  was"lnade  for  the  man  in   charge 
!  of  the  electric  light  plant  ,it  Moreton   Hall,  placed  in  Class 
t  C  3  after  three  reiections.     He  was  given  conditional  exemp- 
tion  until  March  .31st. 
i       Before  the   Brailes  Rural   Tribunal,  a    review  was  made  of 
■   the  ca.se  of  G.  P.  Hall   (.33,  Class  A),  electric  light  attendant 
to  Mr.  .1.  R.  King,   at  Honington   Hall.     Tt   was  stated  that 
an  efficient  sub.stitute  had  been  offered  and  refused,  and  Mr. 
King  .said  that  in  addition  to  working  for  him.  Hall  was  the 
only  practical  man  he  had  to  carry  on  the  electric  light  plant 
at  Shipston.     If   he  went   there  would    probably  be  no  light 
at  Shipston.   and    the   capital   of    the    company    owning    the 
undertaking  would  be  in  danger  of  being  lost.     The  substitute 
offered  knew  nothing  about  meters  or  wiring,   and  when  he 
found  that  he  would  have  to  do  this  work  he  refused  to  stay. 
Another   substitute   sent    was   only    a    gardener  and  painter. 
The   appeal    was   di.srnissed.  and  exemption  continued. 

The  same  Tribunal  di.smissed  a  military  apneal  against  ex- 
emption held  bv  A.  W.  Whitehead  (40,  C  2),  electrician  to 
Sir  Grey  Skipwith. 

Six  months'  exemption  has  been  aranted  to  \.  F.  Pin.son 
(19,   C2).   Swan.scombe,   driver  on  the   local  tramways. 

-At  Greenwich,  an  appeal  was  made  by  .1.  H.  Hardwicke 
('26.  C  '^),  electrician  at  a  Woolwich  music  hall,  and  a  month 
only  allowed. 

At  Broad.stairs.  the  Isle  of  Thanet  Tramway  &  Lighting  Co 
appealed  for  five  tramway  employes  as  being  indisi)ens'"'''e 
until  efficient  substitutes  are  found.  The  mann.=';'''.  (Mr. 
Forde)  .said  that  owing  to  the  drain  upon  ti'-ir  •''taff  it  was 
necessarv  to  reorganisi^  the  s<>rvice  Encu  man  was  allowed 
a  month',  with  the  priviVf-  -^e  "  ner.sonal  npneal  later. 

Before  the  Er..-.t  fiussex  .-Appeal  Court,  a  Brighton  electrician 
appealed  for  extended  exemption,  and  the  employer  said  that 


since  the  last  appeal  two  improvers  had  joined  up,  and  he 
had  been  unable  to  replace  them.  The  work  was  of  national 
importance,  and  consisted  entirely  of  maintenance  work  at 
military  hospitals,  &c.  He  himself  was  a  Regimental  Quarter- 
master-Sergeant in  the  Territorials,  was  just  completing  30 
years'  military  .service,  and  was  quite  willing  to  i-nter  into 
an  agreement  wheieby  the  .\rmy  kept  him  and  released  the 
man.     The  decision  of  the  Court  was  a  final  threi>  months. 

On  the  appeal  of  the  Corporation  tramw.-iy  ilepartment, 
Kochdale  Tribunal  has  exempted  until  February  isth,  F.  Wal- 
ton (29,  C2).  overhead  linesman,  who  has  been  discharged 
from  the  Army. 

Ci.  C(K)per  (!^5.  Bl).  electrician,  applied  at  Mansfield  for  his 
certificate  of  exemjition  to  be  varied.  He  was  granted  four 
months  last  .lune.  .-ind  given  the  option  of  going  into  iinnii- 
tiiin  works.  He  did  so.  but  his  health  was  ;ilVected.  he  being 
subject  to  gas  poi.soning,  and  he  asked  to  be  allowed  to  return 
to  electrical  work  on  his  own  account.  The  request  was 
acceded  to,  and  exemption  until  .lannary  31st  was  granted. 

.At  Mansfield,  temporary  exemption  until  a  substitute  is 
found  was  applied  for  by  Mr.  E.  H.  Hewlett,  borough  elec- 
trical engineer,  for  H.  Topley  (IS.  Class  A),  switchboard 
attendant,  whose  protection  certificate  has  been  withdrawn. 
Mr.  Hewlett  stated  that  the  supply  of  power  was  very  im- 
|X>rtant  indeed,  and  the  man's  work  was  skilled.  He  should 
like  exemption  until  Christmas  in  order  to  get  a  16-year-ol<l 
learner  a  little  more  experienced.     The  appeal  was  refused. 


CORRESPONDENCE. 

Letters  refeired  hi/  iix  after  '>  P.M.  ON  TuEsnAY  eannot  appear  viitil 
tltp  ftillowinq  week.  Correiipondent:i  xhoiild  forward  their  commnni- 
cativns  at  the  eariiext  possible  moment.  So  letter  can  be  pvblixhed 
N/dess  ive  hare  the  writer  s  name  and  address  in  our  onssession. 


The   E.T.U.  and  the  A.E.S.E. 

"Shift  Engineer."  in  his  remarks  jniblished  in  the  Electkicai. 
Review,  makes  use  of  the  motto.  "  United  we  stand,  divided  we 
fall "  ;  but  in  the  case  mentioned — i.e..  the  amalgamation  of  the 
A.E.S.E.  with  t!ie  E.T.U, — this  motto  would  be  wrongly  applied,  for 
the  simple  reason  that  there  would  be  a  division  among  the  members  of 
the  A.E.S.E.,  the  greater  number  of  whom  would  immediately  resign. 
.\pply  this  motto  to  the  A.E.S.E.  only  :  let  all  qualified  station 
engineers  become  united  in  the  A.E.S.E..  and  make  it  a  strong  and 
creditable  Association  that  engineers  will  be  proud  of  and  that 
chiefs  will  look  to  for  assistance. 

The  suggestion  of  amalgaf^ation  is  absurd  ;  no  man  who  is  an 
electrical  station  engineer  in  the  full  sense  of  the  word  can  at  the 
present  time,  nor  until  a  vei'v  great  change  has  taken  place  in 
the  social  state,  meet  with  the  workmen  who  work  under  him  to 
discuss  their  respective  salaries  and  wages,  or  the  general  conditions 
under  which  they  work.  The  engineer  has,  in  the  majority  of 
cases,  to  act  as  deputy  for  either  the  chief,  or  president,  or  mains 
engineer  during  his  hours  of  business,  and  cannot  become,  or  make, 
a  confidant  of  the  workmen. 

''G.  W.  B.  ■'  is  quite  correct  when  he  says  that  "station  engi- 
neers have  a  live  organisation,"  but  it  is  the  .\.E.S.E..  not  the 
E.T.U. 

The  A.E.S.E.  is  the  only  oi'gauisation  that  at  present  represents 
station  engineers.  For  patriotic  motives,  also  due  to  a  very  large 
liercentage  of  its  members  being  on  war  service,  this  Association 
considered  it  advisable  to  discontinue  its  meetings  for  the  period  of 
hostilities,  unless  some  very  urgent  business  came  forward.  Unlike 
certain  other  societies,  the  A.E.S.E.  does  not  wish  to  hamper  or 
delay  the  progress  of  the  war  by  causing  discontent  in  generating 
stations.  That  has  never  been  the  policy  of  the  A.E.S.E.  Where 
there  has  been  discontent  it  has  generally  been  remedied  by  the 
case  being  clearly  stated  to  those  in  authority. 

I  quite  agree  with  "  Engineer-in-Charge  "  in  his  leading  remarks, 
and  he  fully  explains  the  unique  position  of  the  shift  engineer  by 
saying  it  is  "absolutely  anomalous."  i 

The  apparent  results  of  the  A.E.S.E.  have  been  few.  but  it  has 
done  some  very  good  weak,  in  spite  of  the  war  and  the  efforts  of 
the  E.T.U.  to  crip;ile  it.  I  think  it  probable  that  a  number  of  the 
members  of  the  a.E.S.E.  who  have  been  tU-awn  into  the  fold  of  the 
E.T.U.  are  the  agitators  who.  at  the  commencement  of  the  -i.E.S.E.. 
caused  it  so  r>uch  trouble  by  attempting  to  force  a  policy  of 
aiiitation  and  disaffection  ;  if  so.  we  must  be  grateful  to  the 
E  T  U  for  relieving  the  A.E.S.E.  of  a  very  unpleasant  burden.     - 

W.  E.  R.,  Senjrant.   B.E.T. 


The  Association  Movement. 

I  have  '"''y  ^his  afteriidon  had  my  attention  called  to  the  letter 
in  the  J-i.ECTRiCAi,  REVIEW,  written  by  Mr.  Llewel.vn  B.Atkinson. 
gcv;retary  of  the  Cable- Makers'  Association,  with  reference  to  the 
above  matter.  If  Mr.  Atkinson  has  only  been  closely  associated 
with  the  Cable-Makers'  .\ssociation  for  something  over  14  years,  he 
will,  perhaps,  be  more  easily  pardoned  for  giving  expression  to  several 
inaccuracies  with  regard  to  facts  which  occurred  some  years  earlier. 
It  is.  however,  regrettable  that  he  did  not  obtain  further  corrobora- 
tion for  his  statements  in  those  quarters  where,  no  doubt,  official 
records  could  be  traced  to  verify  my  earlier  statements. 

I  have  no  "'  axe  to  grind "  in  cable  circles,  and  I  have  no 
particular  wisli  or  need  to  stand  in  the  limelight  in  this  matter, 
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especially,  if  the  UmeBihaTe  aiveaJv  been  casting-  their  brilliaucT 
Blsstrtuere.  Were  it  otherwise.  Mr  Atkinson  raigrht  have  heard  of 
nit  belore-'  •  -.i  ,     , 

[ HiUst  now,  liDWTJver.  as  I' aurdaretily  chullen(?i)d,  gife  tiu-ther 
siiecific  details  of  the  actiial  i ndisputdUe  f ftets.  as  they  occurred  in 
their  exact  seijuence.  ■   ". 

1  stated  that  after  a  preliminary  convel'sation' with  Mr.  J.  J. 
1-iistou.  my  tii-st  interview  was  with  Mr-  Alexander  Siemens.  I  will 
now  add  that  my  .second  intervie-w  \va.s  aetually  with  Mr.  Taylor  at 
hia  factory  at  Helsby,  upon  the  only:OGoa.sion  on  which  I  have  ever 
viiuteil  those  works  in  my  life.  '      .:...": 

It  is  many  years  since  I  met  Mr.  J.  S.  Tatersou,  and  I  believe  he 
has  left  the  cable  industry,  but  I  tru.st  this  letter  will  come  liefore 
him.  Jlr.  Patersou  gave  n\e  his  active  suppoit,  and  will  Ix;  able  to 
;five  an  unbiased  record  of  those  events. 

Ill  my  uouimuniuution.  I  reported  that  I  only  ha<l  difficulty  in 
one  quarter.  I  ilid  not  expect  to  find  it  nece-ssary  to  refer  to  that 
ajfain  ;  but  a.s  the  necessity  arises,  I  bes-  to  state  that  it  was  the 
late  Mr.  Robert  Gray  who,  in  his  own  office,  informe<l  me  that  he 
did  not  believe  it  possible  for  such  an  Association  to  exist,  for  any 
len).'th  of  time,  and  he  believed  in  the  "  survival  of  the  fittest." 

My  lant  interview  of  all  (how  surjirised  Mr.  Atkinson  will  be  1") 
was  with  Mr.  Henry  Edmunds,  then  chairman  of  Messrs.  W.  T. 
Glover  *:  Co..  Ltd.  I  did  not  disclose  to  him  my  conversation  with 
Mr.  Alexander  Siemens,  but  I  did  state  that  I  had  met  with  almost 
complete  success.  Mr.  Edmunds's  reply  to  me  was  that  he  would 
.H.«  Mt.  Robert  Gray  himself,  and  that  ho  believed  his  influence 
would  be  effective.  Up  to  that  time,  I  bey  to  state  most  definitely 
;iMd  emphatically  tluat  Mr.  Henry  Edmunds  hatl  not  seen  or  spoken 
to  any  one  of  the  parties  interested  in  this  subject,  from  the  time 
I  started  the  campaign  mitil  then,  nor  had  he  any  knowledfje  of 
my  earlier  movements  until  I  communicateci  them  to  him.  Almost 
immediately  afterwtirds,  the  first  preliminary  meetinj;'  took  jilace, 
!uid  the  subsequent  events  are  no  doubt  correctly  related  by  Mr. 
.\tkinson.      .-,..,.. 

^tr.  Xtkinson  will,  however,  perhaps  lie  interested  to  learn  that 
Mr.  Henry  Edmunds  had  sonife  tiine  before,  if  T  am  correctly 
advised  (to  requote  Mr.  .Atkinson's  method  of  expression),  "  had  the 
idea  to  found,  or  be  associated  with,  a  trade  organisation.''  This, 
however,  had  a  .short .  life,  if  a  merry  one.  and  broke  down.  I 
referred  to  this  event  in  my  orig^inal  communication. 

I  would  mention  that  the  whole  of  these  facts  can  be  corrobo- 
rated by  Mr.  J.  J.  Easton,  if  his  memory  serves  ;  if  that  fails,  by 
the  official  recor(Js  of  Messrs.  Siemens,  to  whom  all  progress  was 
reported.  .        .-     ,. 

Jn  conclusion,  I  would  like  to  add  that,  by  placing:  the  genesis 
of  the  Cable-Makers'  Association  on  record,  I  am  not  wishing  to 
detract  from  the  later  efforts  of  those  who  have  brought  this 
Association  to  so  successful  a  conclusion,  and  I  am  particularly 
soiTy  that  Mr.  Atkinson  did  not  extend  his  inquiries  into  wider 
channels  before  seeking  publicity.  A 

.  Herbert  H.  Berry. 

London.  W.  1.  f)rf.iihfir  )i3rd,  1917. 


■■  A  ErnOPEAS  Concert."  - -A  corresjsondent  at  the  Front  points 
out  that  a  misprint  occurred  in  the  letter  under  this  hea<ling  in  our 
issue  of  September  ■2>ith  ;  the  supply  voltage  'is  not  2,000.  but 
220  volts.  Reference  to  the  original  shows  that  the  error  on  the 
part  of  the  compositor  was  not  inexcusable. — Eds.  ET.Er.  Re\'. 


The  Niche  and  Its  Occupant. 

'J'h(^  war  is  the  biggest  moral  earthquake  which  has  taken  place 
in  the  'memory  of  man.  It  is  responsible  for  the  overthrow  of 
institutions  and  cu.stoms,  generations  in  the  making,  which  had 
become  as  harliours  of  refuge  against  the  graspiilg  hand  of  self 
individual  gain.  We  know  that  things  can  never  Ijear  the 
same  relationship  in  the  years  aheail  as  they  did  in  the  far-away 
summer  days  of  lf»l(. 

One  of  the  outcomes  of  the  upheaval  is  the  closer  relationship 
between  Capital  and  Lalxiur.  It  took  a  European  wnr  to  enable  each 
to  discover  the  true  worth  of  the  other,  to  find  the  true  meaning  of 
the  motto,  "  Unity  is  strength, "  and  to  sow  the  seeds  for  true 
co-operation  in  the  happy  days  to  come  "  apri's  hi  giKrre."  Aud  if 
half  the  schemes  which  have  seen  the  light  of  day  obtain  realisa- 
tion, the  woila  will  iniL^ed  be  a  better  jAjice, 

L'nfc|rtunately,  the  boundary  line  of  laliour  is  tending  to  become 
Xoo  .sharjdy  definwl.  It  is  increasingly  evideht  when  labour  is 
mentioned  th.at  "  pro<iuctive "  labour  pnly  is  veferred  to.  The 
jiroducer — the  man  who  weaves  the  article.  w»o  produces  the 
tangible  result  with  the  toil  of  his  hands  and  t)ie  sweat  of  his 
brow--te  is  the  man  who  will  lienefit  by  the  utopiiri  schemes  helil 
out  like  sugar  plums  to  .^fractious  child.  But  what  of  the  man 
whose "Braiii  created  the  vision  from  which  the  tangible  thing  was 
evolved  .'  He  is  still  left  where  he  lias,  iier/orcc,  been  compelled 
to  rest  in  a  little  niche  in  the  wall-  out  of  harm's  way,  ves,  and 
quite  as  easily  forgotten  as  a  seulptored  saint  in  a  cathedral  iiortal. 
He  i.s  a  memlier  of  the  "  staff,"  aud  as  .such  is  outside  the  labour 
qualification.  His  wage  has  Ijeoome  a  salary,  his  time-sheei-i  mere 
set  of  numerals  on  the  roll  of  the  clock  recorder,  his  hands  are  i.«,e 
from  the  result  of  daily  contact  with  the  crude  coin^ionents  of  his 
dream-child.  He  is  a  man  aljove.  a  being  apart,  but  alas  !  iu  such 
a  minority  that  he  cea.si-K  to  be  worth  consideration  when  the 
tiettcrmont  of-the  indivitiual  lot  is  on  foot. 

Co-operation  for.  the  pixKlucer  is  in  the  ail'.  Cannot  the  flashes 
which  are  illuminating  the-darkuess  pro<Juced  by  the  present  chaos 
shed  a  little  light  on  the  niafae  in  the  walli  end  awaken  the 
capitalist  to  a  realisation  of  the  imtaj)ped  source  of  national  energy 
lying  dormant  there .' 


The  loyalty  of  the  staff  to  its  chief  is  beyond  reproach.  When 
will  he  discover  their  true  value,  and  respond  to  the  mute  appeals  ' 
for  recognition,  even  if  it  be  but  the  acknowledgment  of  trust 
well-placed  and  well -proved.'  Its  loyalty  can  become  something 
more  than  a  mere  expression  of  willingness  to  serve.  It  can  become 
a  real  dynamic  force  urging  the  manufacturer  and  producer,  and. 
through  them,  the  nation  at  large,  into  new  channels  of  enteiprisc. 
and  opening  vistas  of  a  world-wide  expansion  at  present  unattainetl. 

Abolish  the  niche,  give  its  occupants  freedom  to  expand,  eradicate 
by  careful  attention  all  that  belittles  it.  encourage  all  that  expands 
anil  ennobles  it.  as  you  would  your  producer,  and  the  day  will  not 
Ix!  far  distant  when  you  will  be  repaid  not  thirty,  not  sixty,  but  a 
hundredfold. 

F.  E.  S, 


LEGAL. 


The  Bosch  Maoneto  P.\tents. 

The  supremacy  of  the  Bosch  magneto  was  discussed  in  the  Patents 
Courts  on  Thursday,  last  week,  when  the  British  Lighting  and 
Ignition   Co..  Ltd.,  of  204.  Tottenham  Court   Road,  London,  W.C 
applied  for   licence    to  iLse  21   German-owned   jiatents    for  th..,. 
ui.agnetos. 

The  application  was  heard  by  the  flontroUer,  Jf r  Tenfiple  Franks, 
and  Sir  Cornelius  Dalton. 

Mn.  Hi'Ni'KR  (iRAV  appeared  for  the  apiilicaiits,  who  were.  In- 
said,  a  firm  formed  in  May  of  this  year  to  acquire  the  plant, 
machinery,  and  factory  of  the  Bosch  Magneto  Co.,  Ltd.,  which  was 
jiractically  entirely  owned  by  German  capital,  This  Bosch  Magneto 
(Jo.  h.ad  120  jiatents  or  applications.  The  purchasers  direct  vn-n 
Messrs.  "Vickers,  Ltd.,  who  formed  the  present  applicant  oompnii.\ 
to  work  the  plant  bought  from  the  Controller.  They  paid  a  large 
sum  of  money.  The  woiis,  however,  were  not  manufacturing 
works.  There  was  merely  a  repairing  shop.  The  magnetos  liefore 
the  war  were  not  even  assembled  here.  They  came  over  actually 
completed  and  assembled,  and  all  the  firm  did  in  England  was  to 
effect  repairs  to  damaged  magnetos.  Undoubtedly  the  Bosch  wa^ 
at  that  time  the  best  magneto  that  could  be  obtained  for  motor 
cars,  and  a  great  deal  of  work  had  been  spent  on  its  evolution. 
Mr.  Gray  went  on  to  say  that  he  did  not  want  the  licence  to  In 
made  out  for  the  term  of  the  war  only.  A  company  of  this  size, 
with  a  large  capital  and  under  the  guidance  of  Vickers.  wa.s  not 
going  back  from  the  position  it  must  take  up,  seeing  the  great  amount 
of  money  that  must  be  spent  to  get  this  industry  into  this  country. 
A  very  large  sum  was  paid  for  the  fixed  plant,  machinery,  and 
factories.  The  applicant  company  was  formed  with  a  capital  »i 
£200,000.  Very  substantial  sums  had  been  spent  by  the  applicants 
since  the  purchase  was  made,  and  there  was  no  question  of  the 
future  rate  of  manufacture.  These  magnetos  were  now  being  made 
in  large  numbers.  .\  licence  had  already  been  given  to  the  Chesham 
Supply  ("'o..  Ltd.,  to  manufacture  (.Eleutkical  Review.  May 
2.'ith)  ;  the  sum  fixed  as  payable  by  way  of  royalty  wa.s  then 
ari;anged  at  ,">s.  per  magneto.  That,  under  the  circumstances,  was 
very  generous,  and  if  the  Court  could  see  its  way  to  fix  a  smaller 
royalty  in  the  case  of  the  present  applicants,  no  doubt  that  would 
react,  and  the  Chesham  Supply  Co.  would  get  the  benefit  of  it. 

Sir  Cornelius  Daltox  :  I  understand  that  for  a  motor  bicyi-lc 
before  the  war  the  cost  of  the  magneto  would  be  k.\  retail,  and  tm- 
a  four-cylinder  car  it  would  be  up  to  about  ^12.  There  must  have 
been  a  considerable  number  made. 

Mr.  Gray  :  1  am  told  by  the  manager  that  the  biggest  output, 
which  occurred  aliout  the  ycai-  before  the  war,  was  100,000  in 
the  United  Kingdom  and  the  Colonies,  excejiting  Cana<la. 

The  Controller  :  If  you  can  give  us  any  reason  or  consideration 
why  the  royalty  should  be  lowered  we  will  hear  you. 

Mr.  Gray  :  When  you  consider  the  great ■exiienses  to  be  iucuncil 
I  think  you  will  see  there  is  a  reason  why  a  small  royalty  shoulil  in 
imposed.  There  are  special  considerations  in  this  case  which  do 
not  apply  to  all  applications.  He  went  on  to  say  that  the  appli- 
cant firm  were  turning  out  for  war  work  a  very  large  numlx-r  per 
week.  They  hoped  to  go  on  increasing  that  number  during  the 
war.  anil  after,  but  they  would  not  he  abje  to  do  it  unless  they  got 
a  big  market.  They  could  only  get  that  and  beat  the  Germans  if 
they  had  highly  developed  works  and  etjuipment  which  would 
enable  thein  to  compete  with  Germany  after  the  war.  Tli.' 
Chesh.aiii  Supply  Co.  ajiiilied  only  for  nine  patents,  and  only  twu  ol 
those  were  in  the  pre.senl  list.  He  aiiprelieiide<l  they  might  find  ii 
necessary  to  come  to  the  Court  again.  The  whole  of  the  2().  with  I  In- 
exception,  jierhaps.  of  three  or  f<mr,  were  embodied  in  the  magnc  to 
actually  made  by  the  aiiplicants. 

If,  AIr.Gray  wiid.  the  Germans  were  to  be  allowed  to  coiiipf't<- 
without  legislative  restriction,  and  to  manufacture  in  this  count 
and  English  makers  had  to  pay  them  a  big  royalty,  they  would 
to  get  all  the  tradi'  back  after  the  war. 

.Applicants'  general  manager,  Mr.  \.   Bennett,  said  he  wa- 
the  .service  of  the  Bosch  Magneto  Co.    from    llio7    until   it    u._ 
wound  up  by  order  of  the  Board  of  Trade.     The  colonial  business 
grew  latterly,  but  he  should  say  SO  jier  cent,  of  the  output  was  for 
this  country,  or  .Sd.ooii.     The  prices   before  the  war  would  rai 
from  jEi'i  to  jt5o.  the  last  figure  for  the  big  stationary  gas  engin, 
•"'^  for  motor  cars  and   bicycles  the  jirices  would   be  from  i'lj  to 
i;i2.      11..   calculatetl   that   they  wen-   doing   !I0   per  cent,  of  the 
total  magneto  i.~;,n,,,  of  this  country.     The  jilant  would  have  to 
be  multiplied  several  ii.„„^  i„  render  it    equal   to  producing  the 
quantity   the    Bosch   (.'o.   formenjr    i».pnrte<l.      Mr.    Bosch's   own 
explanation  of  his  success  was  that   his  works   »t>.o  situated  in  a 
part  of  (jormaiiy  which  was  very  far  away  from  the  natuiftl  sources 
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of  supply,  and  he  could  only  succeed  and  make  mouoy  iji  that  part 
by  doing  excellent  work. 

The  CONTBOLLER  ■  You  say  tlu-  success  nt'  the  Bosch  rnusnetn 
wiui  due  to  admirable  workmanship  ' 

Witness  :  Yes :  and  we  can  secure  ttooU  workmanship  licre. 
.We  are  makin-r  niairnetos  for  most  ol  the  aircraft  at  the  present 
time.  It  is  imly  a  matter  of  ex]>i'rience  t«  got  the  material  up  tu 
the  ejicelleucy  that  the  tJermans  attained. 

.Mr.  CiR.vY  :  Did  Biiscli's  ever  make  machines  in  this  country  .' 
Ml!.  Kkn.n'KTT  :  No;  we  only  made  machines  in  London  f<ir 
the  puriiosu  of  com)jetition  when'  it  was  hiid  down  that  the 
whole  enifine  had  to  be  of  British  nninvifacture.  Mr.  Bennett 
adde<l  that  he  would  like  the  royalty  to  be  as  small  as  possible, 
because  he  was  responsible.  He  would  be  quite  plesvsed  if  it  could 
be  tiietl  at  .^s. 

An  officer  from  the  Admiralty,  CoMMANDKR  BuiSTOW,  givinii- 
evidence,  said  he  had  been  particularly  concerned  at  the  Admiralty 
with  maj;netos  and  their  use  fin'  public  purposes. 

He  aj;reed  that  tlie  sum  of  .'is.  for  royalty  was  excessive,  and 
that  the  offer  of  the  Cheaham  Supply  Co.  should  not  be  allowed  to 
weigh  on  anybotly's  mind  to  any  decree.  They  were  not  mayiieto 
manufacturers,  but  cab  proprietors  and  hirers.  The  Government 
have  been  in  consultation  with  patent  ej^perts  in  this  country,  and 
their  view  was  that  upon  the  validity  of  these  patents  they  could 
put  up  a  very  decent  fis;ht.  They  would  challenjre  the  validity  of 
ill!  these  patents,  except,  perhaps,  two^one  dealing  with  the 
cenli-al  terminal  and  the  lajrfrinirpin.  and  the  other  a  jiatent  on  the 
liole  in  the  contact-breaker  cam.  whicli  was  litted  with  a  wick 
taking  the  oil  to  the  surface  of  the  cam.  The  number  of 
majrnetos  imported  to  this  country  before  the  war.  as  far  a.s  they 
could  make  out,  of  all  sorts,  from  -\merica,  Germany,  and  odd- 
ments, amounted  to  2.sii.000  a  year.  So  that  if  the  tratle  was 
stnigsrling  under  a  royalty  of  5s.  a  magneto,  it  would  be  paying  to 
Bosch  in  Germany  .4i  70.000  per  annum.  A  licence  went  on  for 
several  years,  so  that  a  very  big  amoimt  at  that  rate  would  be  paid 
to  the  Germans  for  a  number  of  patents  of  which  it  was  said  that 
thev  were  not  valid.  Moreover,  it  was  perfectly  true,  as  Mr. 
Gray  said,  that  the  superior  quality  of  the  Bosch  magneto  did  not  lie 
in  the  patents,  but  in  the  workmanship  and  material,  and  it  had 
been  found  quite  possible  for  magnetos  superior  to  the  Bosch  to  be 
turned  out,  not  embracing  any  device  for  which  Bosch  could 
claim  a  patent.  Mr.  Bennett  was  perfectly  correct  when  he 
said  their  works  would  have  to  be  very  much  extended  before  they 
could  cope  with  the  whole  requh-ements  of  the  country  ;  but  he 
did  not  think  he  need  be  afraid  of  the  German  on  that  particular 
account.  The  following  companies  were  also  manufacturing  :  The 
British  Thomson-Houston  Co.,  the  British  Westinghouse  Co.,  Siemens. 
Ericsson,  Peel-Conner,  Thomson  Bennett,  the  M-L  Magneto  Syndi- 
cate, the  Watford  Speedometer  Co.,  the  Fellowes  Magneto,  and  others. 
The  total  capital  of  these  companies,  must  run  into  millions  of 
pounds.  For  the  first  five  alone  the  capital  was  very  considerable. 
All  these  proposed  to  continue  after  the  war.  All  these  firms  were 
members  of  the  British  Magneto  Manufacturers'  .\ssociation,  and 
they  were  unanimously  agreed  that  they  woidd  fight  the  Bosch  Co. 
if  necessary.  He  Ix'lieved  that  they  had  established  some  sinking 
fund  or  reserve  to  enable  them  to  engage  in  litigation  with  the 
Bosch  Co.  if  the  Bosch  Co.  wanted  it.  The  upshot  of  all  these 
consultations  had  been  that,  whatever  others  might  do,  they  had 
definitely  made  up  their  minds  that  they  would  not  apply  for  a 
licence,  and  they  were  anxious  that  nothing  should  be  done  by 
anybody  else  to  prejudice  the  position  which  they  had  taken  up 
with  regard  to  the  validity  of  the  patents.  Although  the  Govern- 
ment saw  no  objection  to  Messrs.  Vickers  having  a  licence,  the 
Government  would  not  regard  with  equanimity  any  clause  inserted 
in  that  licence  which  made  them  appear  to  be  sole  licensees.  It 
would  not  be  satisfactory  if  the  Court  granted  a  licence  which  in 
any  way  would  enable  the  Bosch  Co.  to  say  at  the  end  of  the  war 
that  anybody  legally  acknowledged  the  validity  of  the  patents  for 
which  licence  was  granted. 

The  CONTKOLLEK  ;  The  licence  would  only  be  between  the  appli- 
cants and  the  Board  of  Trade,  and  no  licence  for  war  use  could  ever 
hi  taken  to  be  a  general  guarantee  of  the  validity  of  the  patent 
rights. 

COM.MAXDER  Bristow  :  Say.  for  instance,  that  the  British 
Thomson-Houston  Co.  were  using  a  certain  patent,  we  should  not 
like  it  to  be  possible  for  the  Bosch  Co.  to  say  :  '"  It  does  not  matter 
what  you  think  alx)ut  its  validity.  A  licence  has  already  been 
granted  in  respect  of  it,  and  the  Patents  C'ourt  has  recognised  it." 
Take  the  patent  for  the  central  terminals  and  lagging  pin.  If 
Messrs.  Vickers  had  taken  out  a  licence  for  that,  we  should  not  like 
them  to  be  m  a  position  to  turn  round  and  say  : ''  We  have  taken  oui 
a  licence  for  this  patent,  and  you  cannot  now  challenge  it." 

Mb.  Gray  :  They  cannot  do  that. 

Sir  Cornelius  Daltox  asked  Commander  Briatow  :  Do  you 
think  it  wiser  for  the  present  applicants  to  join  the  other  companies  .' 

CoilMANDEE  Bristow  :  That  is  a  mattei-  I  have  no  opinion  to 
express  upon. 

The  CONTROLLEE  :  What  will  Ije  the  demand  for  the  output  of 
magnetos  after  the  war  .' 

COMMAXDEK  Bristow  :  With  280.000  a  year  retiuired  before  the 
war.  it  is  highly  probable  that  that  number  will  Ije  greatly  exceeded 
after  the  war.  There  is  a  great  movement  for  reforming  the 
motor  trade,  and  by  standardisation  to  place  thia  country  in  a 
much  better  position  to  fight  the  importation  of  these  foreign 
cars. 

In  reply  to  the  Controller,  Commander  Bristow  said  the 
demand  for  magnetos  for  aircraft  was  likely  to  increase,  as  well 
as  for  pumps,  agricultural  machines,  and  all  sorts  of  things. 

Mr.  Gray  :  Now  that  I  have  Commander  Bristow's  support.  I 
am  going  to  ask  you.  Sir.  to  give  ua  the  licence  at  a  lower  royalty. 


SIR  CoRNELiL^i  Dalxon  :  Vou  «tUl  Want  a  licence  aXter  heaiiug 
him  .' 

Mr.  Gra'i  :  \es  :  if  -we  find  that  we  don't,  we  can  notify  you  to 
that  effect  aft«rwards.  In  considering  thia  application,  I  should 
like  you  to  bear  in  mind  that  this  is  a  key  industry. 

The  Controller  :  We  shall  recommend  that  a  licence  Ik' 
granted.  It  can  Ije  borne  in  mind  that  the  Chesham  Supply  ''o. 
were  only  applying,  when  they  were  l)efore  us,  for  licence  to  iisi' 
for  their  own  particular  puri)Osi'.  and  it  may  Ik*  now  that  we  shall 
1h'  (luite  prejiared  to  reconsider  the  whole  cjuestion  of  royalty,  and 
to  recommend  the  Board  that  all  people  who  come  for  a  licenci' 
now — and  [xisaibly  even  the  Chesham  Supply  Co,  should  have  the 
royalty  biused  on  these  new  considerations.  We  have  in  tliis  Court 
to  take  into  account  a  variety  of  considerations  :  first,  how  far  the 
patents  enter  into  the  process  of  manufacture,  then  what  ia  Ihe 
public  interest,  and  finally  the  development  of  the  industry.  The 
api)licants  will  be  duly  notified  by  the  Board  of  Trade  as  to  their 
licence,  and  the  conditions  on  which  it  is  issued. 


New  Zealand  Ciimpensation  Case. 

A  DISPATCH  in  an  Auckland  ])ajier  stat«-s  that  at  Wellington 
fi.OOO  damages  were  awarded  by  a  Christchurch  jury  to  Mrs. 
Minnie  Jones,  whose  husband  was  killed  by  electric  shock  while 
working  on  the  North  Canterbury  Hospital  roof  :  a  1 .000  for 
herself,  and  .6250  for  each  of  four  children.  The  claim  was  for 
i:  2.3110  against  the  North  Canterbury  Hosjiital  Board. 


BUSINESS  NOTES. 


City  Business  Men  and  Government  Control  of  Trade. — 

Yesterday  afternoon  there  was  to  be  held  at  Cannon  Street  Hotel  a 
public  meetinjr  of  merchants,  manufacturers  and  traders  concerned 
in  the  production,  importation,  and  distribution  of  commodities  of 
national  necessity.  The  object  was  to  consider  the  effect  of  the 
present  system  of  Government  control  of  trade  upon  lej,'itimate 
commercial  interests.  The  following  resolutions  approving:  of  the 
recommendations  of  the  London  Chamber  of  Commerce  Merchants' 
Committee,  which  we  reproduce  from  the  Financier,  were  to  be 
submitted  : — 

ia)  That  Government  should  cease  to  act  as  trading  intermediary  between 
producers  and  eonsumer&,  bnt  should  utilise  to  the  fullest  extent  »he  sen-ices 
of  the  business  community. 

(6)  That  to  this  end  merchants  should  be  encouraged  to  continue  to  carry  or 
import  stocks  of  commodities  essential  lo  this  cuuutry. 

((-)  That,  so  far  as  any  control  of  impoi'ts  and  exports  is  concerned,  the 
qviantities  allowed  should  as  far  as  possible  be  based  upon  a  fair  allocation  of 
quantities  amongst  merchants  dealing  in  particular  ai'ticles,  after  consultation 
with  representative  trade  organisations.  Penults  should  only  be  granted  to 
British  and  Allied  subjects  who  are  legitimate  merchants  and  importers  tu  the 
trade  involved. 

id)  That  the  various  control  departments  should  be  co-ordinated  so  Car  as  to 
secure  a  uniform  system  on  questions  of  principle  and  to  obviate  present  delays 
in  dealings  with  licences  and  perUiits. 

ie]  That  control  departments  should  in  all  cases  be  assisted  by  representative 
business  men  nominated  by  their  respective  trades. 

(f)  That  steps  be  taken  to  represent  to  the  Government,  to  Members  of 
Parliament  and  the  public  generally  the  views  set  out  in  the  report  of  thin 
committee. 

Basic  Pig-iron  from   iMldland  Ore.— The   Right  Hou. 

George  Roberts,  M.P..  P.C..  lit  up  on  Saturday  last  the  last  remain- 
ing idle  furnace  at  the  Stanton  Ironworks,  which  has  been  placed 
in  commission  for  the  purpose  of  making  basic  pig-iron  out  of 
local  iron  ore  for  steel  making.  The  manufacture  of  basic  jiig-iron 
out  of  local  ore  is  a  new  industry  in  the  Midlands  :  and  not  until 
the  shortage  of  raw  materials  for  steel-making  purposes  had  made 
itself  felt  were  the  Midlands  called  upon  to  divert  their  blast 
furnaces  to  the  manufacture  of  basic  iron.  It  is  of  intere.st  to  note 
that  under  normal  conditions  these  furnaces  remain  in  continuous 
operation  for  some  15  years  before  requiring  relining.  The  Stanton 
Co.  now  have  in  commission  nine  furnaces,  and  supply  their  own 
iron  ore  and  coal.  Xc. 

Catalogues    and    Lists. — Messrs.    Tredegars,    Ltd., 

9,  Diana  Place,  Euston  Road,  London.  N.W.  1. -Leafletgiving  prices. 
&c,,  of  the  "  One  Part  "  holder.  ^ 

British  Thomsox-Houston  Co.,  Ltd..  Rugby.  -List  No.  4, !.").'>. 
giving  description,  dimensions  and  shijiping  particulars  of  oil- 
break  switches,  type  O.  Form  E.  iilso  No.  4,153.  giving  .similar 
information  respecting  Form  C. 

The  Six  Electrical  Co..  Ltd.,  118-120,  Charing  Cross  Road. 
London.  W.C.— Thirty-six-page  illustrated  pamphlet,  giving  prices 
and  essential  catalogite  details  of  "  Sunlite  P.E.".  "  Diffusa." 
Holophane.  and  other  reflectors,  and  fittings  f<ir  use  with  half -watt 
lamps,  for  lighting  all  departments  of  works  and  general  offices, 
stores  and  tool-rooms.  &c..  also  for  yard,  cinema  and  public  building 
lighting. 

Messrs.  Cole.  Marchext  ^V  Morley.  Ltd.,  Bradford. — Twenty- 
four-page  iiublieation  showing  a  large  number  of  illu.stration8  of 
condensing  plants  specialised  in  and  installed  by  them. 

Messrs.  Scholey  i:  Co.,  Ltd..  5ij,  Victoria  Street.  London.  S.W.  1. 

Leaflet  fully  describing  tho  Copes  feeil- water  regulators,  for  w  hich 
the  firm  has  recently  booked  a  large  number  of  orders.  These 
include  contracts  with  Sheffield  (reineat  order).  Manchester  and 
Birmingham  Electricity  Departments,  the  Yorkshire  Electric  Power 
Co.  (rejjeat).  Messrs.  Babcock  A:  Wilcox,  and  many  industrial  firms. 

Electrical  Apparatus  Co.,  Ltd..  Vauxhall  Works.  South 
Lambeth  Road.  London,  S.W.— No.  1  of  the  E.A.C.  "Quarterly 
Review, "   just  issued,  contains  a  good  deal  of  illustrated  material 
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relatinsr  to  E.A.C,  work  in  war  time,  and  to  the  company's  manu- 
factures, such  as  an  A.o.  no-volt  release,  air  compressors,  springing 
figure  type  cyclometer  counters  for  E.A..C.  meters,  controller 
regulators,  testing  rheostats,  and  automatic  protection  for  slip- 
ring  motors. 

Liquidation. — British  Continental  ELKcrRuiTV  (Jo., 

Ltd. — Creditors  must  send  particulars  of  their  debts,  iic,  to  the 
Liquidator.  Mr.  C.  F.  Karker,  21,  Finsbury  Pavement,  B.C.,  by 
November  80th. 

Stoiter  Contracts. — The  Underfked  Stoker  Co.  has 
effected  sales  of  its  stokers  to  the  following  electricity  authorities : — 

Wolverhampton  Electricity  Works  10  A . 

Brighton  Electricity  Works t>  A 

Swansea  Corporation  Electricity  Works  - .  '2  E 

St.  Helens  Electricity  Works  IB 

St.  Albans  Electricity  Works  IE 

Carlisle  Electricity  Works     ..  ..  lA 

Bath  Electricity  Works  . .  IK 

The  latest  list  of  customers  for  these  stokers  also  includes  the 
War  Office,  Messrs.  .Vrmstrong,  Whitworth  i*c  Co..  and  a  number  of 
collieries,  ironworks,  iVc. 

Book  Notices. — Science  Abstracts,  A  ami  B.  Vol.  XX. 
Partii,  September  29th,' 1917.  London:  E.  A:  F.  X.  Spon,  Ltd. 
Price  Is.  6d.  each. 

"  Letters  concerning  the  'War  :  Between  an  American  and  a 
relative  in, Germany."     Privately  printed,  New  York. 

"  Beama  Jiii/riiiil."  Vol.  III.  No.  4.  October.  1917.  London: 
Oakley  House,  Bloomsbury,  W.C.     Price  Is.  net. 

"  Post  Office  Electrical  Engineers'  Junriuil."  Vol.  X.  Part  3. 
October,  1917.  London  :  H.  Alabaster,  Gatehouse,  and  Kemjie. 
Price  Is.  net. 


LIGHTING  AND  POWER  NOTES. 


Acton. — The  Council  has  received  a  cheque  for  £2,50(1 
from  the  Metropolitan  Electric  Supply  Co.,  in  accordance  with  the 
terms  arrived  at  when  the  Council  disposed  of  its  powers  to  the 
company. 

The  profit  on  the  Acton  undertaking  was  stated  to  be  10'2(1  per 
cent.  ;  and  having  regard  to  this,  the  Council  expressed  the  opinion 
that  the  company  was  not  justified  in  increasing  the  charges  for 
current  by  lu  per  cent. 

Australia. — Members  of  the  Melbourne  Council  recently 
visited  the  Spencer  Street  power  house,  where  a  water-tube  boilei' 
has  been  equipped  with  a  furnace  for  burning  brown  coal.  The 
experiment  is  stated  to  be  quite  satisfactory,  the  full  boiler  output 
being  maintained.  It  has  been  found  that  brown  slack  coal  also 
gave  good  results  ;  at  present  there  is  no  market  for  this  coal. 

Blackpool. — 'Wages. — The  War  Bonus  Sub-Coinmittee  has 

considered  the  application  on  behalf  of  the  employes  in  the  electricity 
works  for  a  war  bonus  of  15s.  week,  and  has  decided  to  offer  the 
same  sum  as  was  recently  awarded  workers  in  other  departments — 
12s.  a  week.  In  the  event  of  non-acceptance,  the  matter  will  go 
to  arbitration. 

The  past  six  months'  working  of  the  Cor])oration  electricity 
department  shows  an  aggregate  output  of  2,1119.2111  units,  an 
increase  of  221,329  units  on  the  similar  period  of  last  year. 

Bolton. — Price  Increase. — The  Electricity  Committee 
has  approved  a  report  submitted  by  the  electrical  engineer  on  the 
question  of  increasing  the  price  of  current  owing  to  the  increased 
cost  of  coal,  and  has  decided  that  the  following  advance  over  the 
prevailing  prices  should  take  effect  as  from  the  commencement  of 
the  current  quarter: — Ordinary  power  consumers.  'Id.  per  unit; 
lighting  supply  consumers,  'Id.  per  unit  ;  and  traction  supply, 
subject  to  the  approval  of  the  B.  of  T..   u  kl.  per  unit. 

Bradford.  —  The  latest  establishments  to  adopt  elec- 
tricity for  driving  purposes  are  a  new  mill  just  completed 
for  Messrs.  Jeremiah  Ambler  A:  Sons,  one  of  the  pioneer  woollen 
firms,  and  Dockfield  Mills.  Shipley,  for  the  completion  of  which 
Government  licence  has  been  secured. 

The  Chamber  of  Trade  has  decided  to  support  the  National 
Chamljer's  petition  to  the  Government  (originated  by  the  Leeds 
Chamber)  for  the  fi.xing  of  definite  uniform  times  of  shop  lighting 
restriction  to  cover  the  period  of  a  month,  during  each  month  of  the 
winter,  based  on  the  sunset  conditions  of  the  various  parts  of  the 
country,  in.steaJ  of  the  present  confusing  system  of  a  change  of 
time  every  evening. 

Bristol. — Year's  Workino. — The  report,,of  the  year's 

working  of  the  electricity  department  to  March  31»t  last  shows  gross 
receipts  amounting  to  £  113,923.  an  expenditure  of  jt9><,31.'<  anj  n 
gross  profit  of  *:4.'<,.'i74.  which,  with  the  amount  transferred  from 
redemption  and  sinking  fun<J  (No.  2)  account,  makes  a  total  of 
£46,141.  .\fter  repayment  of  loans  and  interest,  £  in, 373.  there 
was  a  net  loss  on  the  year's  working  of  £2.232.  The  credit  balance 
brought  forward  from  last  year's  account  was  £9,292.  which,  with 
adjustment  of  income-tax  (19l."i-16).  £1.28.S.  made  a  surplus  of 
£10..')SU,  which  has  bjen  appropriated  as  follows  :— Loss  on  year's 
working.  £2.232  :  allowance  to  employes  on  active  service,  t! 3.308  ; 
and  £4,9t>8  on  work  not  chargeable  to  loan  account,  leaving  a 
balance  of  £72  to  carry  forwartl  to  next  account.  The  outstanding 
tlel)t  amounts  to  £.">17,.'iGii.     The  total   number  of  consumers  was 


6,736,  a  net  increase  of  12S  during  the  year.  The  number  of  units 
sold  was  23, .579, 139,  an  increase  of  1,913,171.  The  general 
manager,  Mr.  H.  Faraday  Proctor,  in  his  report  states  that  the 
3,000-KW,  turbo-generator,  sanctioned  by  the  L.G.B.  last  year,  had 
been  delivered,  and  was  expected  to  be  in  full  running  order  during 
the  autumn  ;  Init  the  load  ha<l  so  increased,  that  further  plant  was 
absolutely  necessary.  On  the  initiation  of  the  Government  scheme 
at  Henbury,  arrangements  were  made  for  co-operative  working 
between  the  electric  generating  stations  of  the  respective  depart- 
ments, with  a  view  to  the  works  of  the  Government  being  taken 
over  by  the  Corporation  after  the  termination  of  the  war  ;  the 
Government  purchased  a  further  (1,00()-K\v.  generator  in  addition  to 
those  already  on  order  for  its  own  requirements  for  the  more  par- 
ticular use  of  the  Bristol  Corporation  Electricity  Department  to 
meet  the  growing  demands.  Thestoiipage  of  the  works  at  Henbury 
had  placed  the  Corporation  electricity  undertaking  in  a  difficult 
position  as  regards  meeting  future  requirements,  as  the  Feeder  Road 
station  had  its  full  complement  of  plant,  and  the  Henbury 
scheme  was  bfeing  relied  on.  The  engineer  further  states  that 
arrangements  for  either  the  extension  of  the  existing  station  at 
Feeder  Road,  or  the  construction  of  a  new  station  on  a  large  scale 
is  therefore  difficult,  pending  the  advancement  of  the  general 
scheme  of  organised  electricity  supply  being  considered  by  the 
Government,  and  it  is  particularly  regretable  that  the  purchase  of 
the  l),OUO-KW.  generator  sanctioned  by  the  Council  in  May,  1915, 
was  not  approved  by  the  L.G.B. .  the  added  load  having  already 
almost  taken  up  the  capacity  of  the  smaller  set  to  which  the  Cor- 
poration was  then  limited-by  the  Board.  (Jf  the  ,€23,05(1  increase 
in  working  costs,  £1(),041  represented  the  additional  cost  of  coal. 

Ealing. — The  T.C.  has  received  a  letter  from  the  Commis- 
sioner of  Police  requesting  the  resignation  of  members  of  the 
electricity  staff  who  had  enrolled  as  special  constables.  The  Town 
Clerk  explained  that  this  was  the  outcome  of  the  Council's  reply  to 
a  letter  from  the  Commissioner  respecting  the  payment  of  com- 
pensation for  injury  sustained  in  tlie  course  of  duty  by  special 
constables  enrolled  for  the  purpose  of  protecting  their  employer's 
premises.  The  borough  electrical  engineer  had  applied  for  long- 
service  badges  for  these  men,  but  the  request  was  refused.  It  was 
decided  that  the  Town  Clerk  should  point  out  that  the  men  were 
enrolled  three  years  ago,  and  that  during  that  period  the  liability 
of  the  police  authorities  regarding  the  payment  of  compensation 
had  not  been  questioned.  It  was  also  resolved  to  say  that  it  would 
be  an  ungracious  act  to  ask  the  men  to  resign  at  this  juncture 
because  the  Council  declined  to  accede  to  a  demaifd  which  did  not 
appear  to  be  justified. 

Greenock. — Proposed    Loans. — The    ( 'orpuration    last 

week  decided  to  apply  to  the  Secretary  for  Scotland  for  sanction 
for  power  to  borrow  .£53,000  for  the  electvicity  undertaking.  It 
was  stated  that  iCii.OOO  was  required  to  complete  old  contracts. 
£13,000  for  additional  mains  and  services  in  Greenock  and  .tS.OOO 
in  Port  Glasgow,  £10.000  for  land  and  property  extensions  at 
Uellingburn  power  station,  and  £1(5,000  for  transforming  plant 
and  switchgear.  The  total  of  £53,000  will  cover  the  immediate 
requirements,  but  in  the  near  future  further  expenditure  will  be 
necessary. — Giuxtjuw  Herald. 

Liverpool. — Outi'UT  Ficures. — The  Corporation  Elec- 
tricity Department  has  made  considerable  progress  during  the  past 
12  months.  There  are  now  about  12,400  consumers,  an  increase  of 
400  in  the  year.  Close  upon  til.oOO.OOO  units  were  supplied  for 
lighting,  power  and  traction  purjioses.  an  increase  of  nearly 
7  million  units.  During  the  first  eight  months  of  the  present  year 
there  was  an  increase  of  5  million  units,  or  13  per  cent,,  as  compared 
with  a  similar  period  last  year. 

London. — P.L.A.  Report. — The  report  on  the  work  of 
the  Port  of  London  Authority  for  the  year  to  March  last  mentions 
that  at  the  Royal  Albert  Dook  13  new  electric  cranes  and  a  new 
crane  track  and  conduit  have  lieen  completed,  and  progress  has 
been  made  with  the  provision  of  electric  pumping  plant  for  the  dry 
docks. 

At  Tilbury  three  transit  sheds,  with  12  electric  cranes,  have  been 
completed. 

Loughrea. — The  Town  Commissioners  decided  to  approach 

the  Electric  Lighting  Co.  with  a  view  to  the  utilisation  of  electricity 
for  the  jiurpose  of  a  new  milling  industry,  .Mr.  Cahill  said  that 
after  providing  the  town  with  light,  something  like  1,500  H.P. 
was  being  wasted,  and  might  be  turned  to  profitable  account  in  the 
direction  indicated.  The  L.G.B.  has  declineil  to  sanction  an  increase 
from  (id.  to  8d,  per  unit  on  electricity  supplied  by  the  company  to 
the  workhouse,  stating  that  it  does  notconsi<ler  the  Guardians  have 
power  to  increase  the  price  agreed  upon   with  the  company  in  1914. 

Nuneaton. — Loan  Appli(;ation. — The  T.C.  has  applied 

to  the  L  <i.H,  lor  sanction  toa  loan  of  £575  for  money  overspent  on 

I  machinery,   £785   for   excess  expenditure  on    mains  and  service* , 

and  £2.140  for  new  mains  and  services  and  costs  of  raising  the  loan. 

Oldham. —  IIoi;sino    .Sche.mes    and    Electric    Lkjht- 

INO,  .\cting  on  the  request  of  the  L.G.B.  which  has  promisinl 
substantial  financial  a.ssistance,  local  authorities  in  Lancashire,  as 
elsewhere,  are  .busy  preparing  big  housing  schemes  to  meet  the 
great  shortage  which  will  exist  in  umst  districts  after  the  war. 
This  should  mean  a  considerable  extension  of  electric  lighting. 
At  Oldham  there  is  a  proposal  to  erect  500  himses.  and  at  the 
meeting  of  the  local  Electricity  Committee,  Mr.  Chamberlain,  one 
of  the  joint  engineers,  stated  that  he  had  written  to  the  borough 
surveyor,  expressing  the  hope  that  the  claims  of  the  electricity 
department   would   not  lie   overlooked   when   the   question  of  the 
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means  ot  lighting  the  propoaed  huuees  cuiue  tu  be  consideied.  In 
ittie  letter  he  pointed  out  that  at  present  there  were  about  100  small 
houses,  rented  at  about  5a.  6d.  a  week  clear,  which  were  elec- 
trically lig^hted.  Mr.  Chamberlain  told  the  Committee  that  the 
iilil  fetish  that  fleetiii-  litilitin^;  was  :i  matter  fur  the  bii;-  liiiuse 
uMly  on^lit  to  have  Iiccm  dead  loii^-  -.lan.  ;iiid  the  present  si'lienie.  if 
carried  out.  would  provide  a  splendid  opportunity  fur  that 
liepartment. 

Rochdale.  As  u  lesillt,  ul'  llie  e.\tl;i  fust  of  cotil,  tile 
([uestioM  of  ;ui  increase  in  the  charues  for  electricity  is  under  con- 
sideration. There  is  now  a  coal  clause  in  connection  witli  tin- 
main  contracts  with  consumers. 

Southend. — Ini^iuiiy. — A  Jj.(!.B.    iiKjtiii-y    wtis  liuUl  on 

Tuesday,  last  week,  rcfjardint;'  the  proposal  to  borrow  .£4.'),620  for  the 
provision  of  additional  ji'eneratinji'  plant  at  the  electricity  works,  and 
for  ,*:4,1.50  for  electric  veliicles  for  the  col.'ection  of  house  refuse. 

Tipperary. — Tlif   B.  of  (!.  pi-opuscs  expendinj;   t'KXi  on 

the  renovation  and  improvement  of  the  workhouse  electric  !if;htint;' 
plant. 


TRAMWAY  AND  RAILWAY  NOTES. 


Australia. —  Electrificatiox     ok      the      Victokiax 

Suburban  Railways. — The  Railway  Commissioners  have  announced 
that,  to  enable  the  electric  trains  to  be  run  during  the  first  half  of 
next  year,  sjiecial  arranscements  had  been  made  to  secure  from 
America  some  of  the  K'ear  necessary  to  inauff  urate  the  service.  The 
scheme  had  reached  a  stage  where  the  installation  of  a  small 
quantity  of  additional  plant  would  allow  train.s  to  run  on  the 
Sandringhani-Essendon  line,  and  a  relatively  small  portion  of  the 
rotai'y  converting  plant,  transformers,  and  switchprear  essential  to 
the  commencement  of  electric  traction  has  been  ordered  from  the 
General  Electric  Co.  (U.S.A.),  which  is  the  contractor  for  the  elec- 
trical equipment  of  the  suburban  rollinff  stock,  and  the  orijrinal 
orders  placed  in  Great  Britain  for  the  gear  have  been  cancelled,  so 
that  no  extra  expense  will  be  incurred  by  the  transfer. — MfllMiinu' 
Age. 

Bingley   (Yorks.). — The  Council  has  dcL-ided  to  apiily  to 

the  B.  of  T.  for  prolongation  of  the  time  by  two  years  for  the  com- 
pletion of  the  tramway  at  Crossflats.  This  step  does  not  materially 
affect  the  proposed  (after-war)  linking-up  of  the  Bradford.  Bingley, 
and  Keighley  tramways  between  Crossflats  and  Stockbridge.  It  is 
an  additional  extension  on  the  war-time  extension  already  granted. 

Birmingham. — Arterial    Roaus. — The    City    Council 

has  adjourned  consideration  of  the  recommendation  of  the  Public 
Works  Committee  favouring  the  widening  of  the  chief  arterial 
roads  and  the  construction  of  a  separate  track  system  for  tram- 
ways. The  subject  is  to  be  discussed  by  the  chief  Committees  of 
the  Council,  and  there  is  good  reason  to  helieve  that  the  scheme 
will  again  be  submitted  for  adoption  within  the  next  three  or  four 
months. 

Blackpool. — Year's  Workinc. — The  annual  report  of 
the  Corporation  tramways  for  the  year  ended  March  Slst  last, 
shows  a  total  revenue  of  £94,367,  working  expenses  amounting  to 
i653,229,  and  a  gross  profit  of  £41,13S  ;  interest  and  sinking  fund 
charges  absorbed  £  1 9, 95(),  leaving  a  net  profit  of  £21, 1.S2,  which 
has  tjeen  disposed  of  as  follows  : — For  the  relief  of  rates,  £  1 0,000  ; 
permanent  way  renewal  fund,  £9,000  ;  to  reserve  fund,  £2,182. 
The  total  amount  at  the  credit  of  the  reserve  fund  is  now  £9,142, 
and  of  the  renewals  fund  £30,.542.  The  passengers  carried  num- 
bered 17,810.538  ;  the  car-mileage  was  1,131,728,  showing  an  in- 
crease of  3,224,tiS7  passengers  and  t)2.204  miles  during  the  year. 
The  average Jjotal  revenue  per  car-mile  was  2001d.  ;  the  average 
working  expanses  per  car-mile,  including  power,  were  ir2fld. 

At  a  meeting  of  the  Tramways  Committee,  Mr.  Charles  Furness. 
general  manager,  reported  that  when  conditions  allowed  he  should 
apply  for  permission  to  purchase  about  IG  additional  cars,  bringing 
the  total  up  to  about  100.  At  the  same  time  he  recommended,  in 
view  of  depletion  of  staff,  that  application  be  made  to  the  B.  of  T. 
for  permission  to  use  trailer  cars.  This  would  increase  the  carry- 
ing capacity  from  50  to  80  per  cent.,  and  only  an  a«lditional 
conductor  would  be  required.  The  Committee  approveil  the  recom- 
mendation, and  application  is  to  be  made  as  suggested. 

A  recommendation  by  the  Watch  Committee  that  a  double  set  of 
lines  should  be  placed  at  the  Dickson  Road  terminus  of  the  Black- 
pool and  Fleetwood  Tramroad  Co.,  was  deferred  until  the  present 
lease  expires  in  July,  1919. 

Bradford. — Wages. — The  Corporation  tramway  workers, 

numbering  about  1 ,000,  through  the  local  branch  of  their  Union, 
are  applying  for  a  wages  advance  of  equal  to  £  1  per  week  on  pre- 
war rates.  They  are  already  in  possession  of  atlvances  up  to  1 23.  i>er 
■week  in  addition  to  receiving  time  and  a-half  pay  for  overtime. 
The  new  demand  would  cost  the  department  £42,OO0  a  year.  The 
Tramways  Committee  states  that  the  advance  is  impossible  without 
a  material  increase  in  fares.  The  Committee  has  recommended 
to  the  War  Wages  Committee  that  the  application  be  not  gr.inted, 
but  it  is  willing  to  go  to  arbitration. 

Traffic  Returns. — The  city's  tramway  receipts  for  the  half- 
year  ending  September  30th  were  £203,590.  an  increase  of 
£19.000  on  the  corresponding  period  last  year.  The  total  expendi- 
ture includes  .£22,000  in  war  wages  and  bonuses,  an  increase  of 
£14,000,  in  addition  to  which.  £10,000  (an  increase  of  £1,000)  has 


been  paid  in  war  allowances.  The  oar-mileage  was  3,062,000,  a 
decrease  of  107,000.  The  passengers  carried  numbered  42,893,000, 
an  increase  of  745,000,  averaging  127  journeys  for  the  whole  pojJu- 
lation,  an  increase  of  10  journeys. 

Continental. — Swit/.kri.ani).     'Die Swiss  Locoinolive  and 

Machinerv  Works  Co.,  of  VViuterthur,  which  has  just  declared  a 
dividend  of  7  per  cent,  for  191 1!- 17,  as  in  the  previous  year,  reports 
that  the  Federal  Railway  Administration  has  definitely  allocated 
to  the  eoni])any  an  onler  for  the  mechanical  ])arts  of  the  lour 
experiuu'ulal  el'eclric  l()ix)nu)tives  for  the  St.  Gothard  Railway. 

Edge  Hill  Light  Railways.— An  application  was  recently 

nuulo  to  the  Light  Railway  Commissioners  lor  an  order  authorising 
various  lines  in  the  district' Ijctween  Stratford-on-Avon  and  Banbury, 
covering  about  11  miles.  The  railways  are  to  deal  with  minerals, 
though  imssenger-carrying  powers  are  included  :  it  is  apparently 
intended  to  ailopt  electric  traeticm.  as  powers  are  sought  for  the 
erection  of  a  generating  station. 

Huddersfield.— Wauks.— The  e.^cistin';  war  Iionus  of  10s. 

per  week  paid  to  adult  male  tramway  employes  is  increased  to  Us. 
per  .wiiok  ;  those  of  the  female  employes  (4s.  (Wl.)  and  boys  (5s.) 
are  iirereased  by  2s.  each,  with  certain  conditions  as  to  overtime 
work.     The  increased  bonuses ^are  retrospective  to  September  I9th. 

Lancashire. — Tramway   Waoks   Award. — The  recent 

award  to  the  tramway  workers  of  Lancashire  is  now  l)eing  regarded 
as  even  more  favourable  to  the  employes  than  w.as  at  first  apparent. 
The  arbitrator,  on  a  point  of  appeal,  has  decided  that  the  award  of 
12s.  for  men  and  9s.  for  women  applies  to  a  six-day  working  week, 
and  that  if  an  employe  works  seven  days  he  is  entitled  to  an  extra 
amount.  As,  owing  to  the  reduction  in  staffs,  the  seven-day  week 
is  fairly  general,  this  will  mean  an  increase  of  14s.  a  week.  In 
Bolton,  where  a  13-day  fortnight  arrangement  has  been  in  vogue, 
the  general  manager  has  been  authorised  to  prepare;  a  scheme  for  a 
six-d.ays'  week. 

Liverpool. — The    Corporation    Tramways   have    carried 

nearly  ten  million  more  passengers  during  the  past  nine  months 
as  compared  with  191(5,  and  although  there  was  a  decrease  in  the 
mileage  run  of  90.303  miles,  the  receipts,  which  were  £603,,317, 
showed  an  increase  of  £53,417  upon  those  of  the  corresponding 
period  of  last  year.  The  earnings  per  car-mile  were  Is.  3'43d.,  as 
against  Is  ■88d"  Some  2,20('  employes  have  joined  the  Forces,  and 
this  fact,  with  the  difliculty  of  obtaining  supplies,  has  involved 
strenuous  conditions. 

London. — The    liewisham    B.C..    luivini;    rey-ard  to  the 

imjiroviiig  receipts  ot  the  L.C.C.  tramways,  has  directed  that  they 
should  be  included  in  a  provisional  valuation  list  for  reassessment. 

Londonderry. — A   memher    of   the    Corporation   haviuff 

declined  to  negotiate  with  that  body  for  the  use  of  land  in  con- 
nection with  the  proposed  city  electric  tramway  service,  the 
Corporation  decided  to  acquire  the  laud  compulsorily. 

Warrington. — The  T.C.,  in  sanctioning^  increased  fares 

on  the  tramways,  was  told  by  Alderman  Wilkinson  that  war 
bonuses  were  costing  the  Corporation  £3,600  a  year.  Prior  to  the 
war.  in  1914,  the  working  cost  per  car-mile  was  Sd.,  and  they  could 
make  money  on  that  basis,  but  the  cost  had  now  risen  to  1 1  Jd.  per 
car-mile. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Argentina. — The  high-power  wireless  station  which,  with 
the  consent  of  the  Argentine  Government,  has  been  erected,  under 
the  sujjervision  of  Messrs.  Siemens-Schuckert,  in  the  vicinity 
of  the  station  of  Plomer  is  designed  to  communicate  with  the 
high-power  station  at  Nauen.  near  Berlin,  the  distance  between  the 
two  stations  being  about  13,000  kilometres.  Signals  from  Germany 
have  already  been  received,  but  the  prevalence  of  strong  atmos- 
pherics has  so  far  prevented  them  from  lieing  intelligible. — Rfiiino 
of  the  Rher  Plate. 

Australia. — Orders  aggregating  1,000  lines  of  automatic 

central-ortice  equipment  and  1,000  telephones  equipped  with  the 
dial  have  just  been  placed,  to  be  used  as  additions  to  the  automatic 
exchanges  in  Australia.  This  is  the  second  set  of  orders  placed 
since  the  beginning  of  1917.  the  first  one — for  1,800  lines — being 
received  in  February. —  T.  and  T.  Ai/e. 

The  Minister  for  the  Navy  recently  stated  that  £  55.001 1  hiul 
been  spent  in  the  purchase  of  wireless  workshops  and  plant  at 
Tlandwick,  Sydney,  and  there  were  now  81  men  employed  there. — 
Melhourne  Age. 

Holland. — In  contirmation   of  the   report   that  there  is 

wireless  communication  between  Holland  and  foreign  countries, 
rid  Berlin,  the  Amsterdam  THegeauf  states  that  commercial  tele- 
grams are  arriving  in  Holland  by  this  route. —  Tha  Times. 

Telephoning  During  Air  Raids.— The  Postmaster-General 

earnestly  appeals  to  the  public  to  refrain  from  using  the  telephone 
during  ancl  immediately  after  an  air  raid.  Private  calls  must 
necessarily  give  way  .at  such  times  to  urgent  calls  of  public  and 
national  importance.  ' 
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CONTRACTS  OPEN  AND  CLOSED. 


NOTES. 


OPEN. 


Dublin.  -^<0VL'inl)ci'  1st.  (i.X.  Railway  Co.  (hclaiul). 
Sbc  or  twelve  months'  supply  of  general  stores  (includinjir  several 
electrical  items).    See  "Official  Notices  '  October  6th. 

Grimsby. — October  29tli.  '  Corporation.  House  service 
iMjxes  and  house  fuse-boxes  and  fittings.  Sec  ■"  Official  Notices " 
October  12th. 

Spain. — Tile  immicipal  authorities  of  Urueua  (Province 

ot  Valladolid)  have  just  invited  tenders  for  the  concession  for  the 
electric  lighting'  of  the  town  during  a  period  of  1.5  years.  Tenders 
have  also  lately  been  invited  by  the  municipal  authorities  of 
Villadefrades,  in  the  same  province,  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  similar  period. 

York.  —  November  2nd.  N.E.  Kailwtiy.  Tele^rapli 
stoi-es  for  six  and  twelve  months.     See  "  Official  Notices  "  to-iiav. 


CLOSED. 

Government    Contracts. — I^ist  of  new  contracts  placed 

during:  September.  1917: — 

War  Office. 
Generating  sets.— It.  A.  Lister  &  Co.,  Ltd. 
Motors. — Electric  Construction  Co.,   Ltd. ;   P.  Parkinson  &  Co. ;  Rhodes 

Motors,  Ltd. 
Transformers. — Harland  Engineering  Co, 
Iron  wire.— Dorman,  Long  A;  Co.,  Ltd.;  Firth  &  Co.,  Ltd.:  Guest,  Keen 

and  Nettlefolds,  Ltd. 

India  Office  Store  Department. 
Alternators. — Cronipton  &  Co. 
Cells.— Siemens  Bros.  &  Co. 
Cells  and  dynamos.— J.  Stone  &  Co. 

Copper  plates. — Williams,  Foster  &  Co. ;  Paseoe,  Cireufell  &  Son. 
Gntta-percha  sheet. — Siemens  Bros.  &  Co. 
Wire. — Whitecross  Co. ;  Shropshire  Iron  Co. ;  R.  Jolinson  &  Nephew. 

H.M.  Office  or  Works. 
Engineering  services.— Electric  wiring,  &c.,  new  Court  House,  Newington 

Causeway  :  Lund  Bros.  &  Co. 
Ordnance  Sur\'ey  Office,  overseas, — Electric  generating  plant  :    Harland 

Engineering  Co. 

Post  Office. 
Telegraph    apparatus. — Automatic    Telephone    Mfg.  Co.,   Ltd.  ;    General 

Electric  Co.,  Ltd. ;  I.R.,  G.P.  &.  Telegraph  Works  Co.,  Ltd. ;  Telegraph 

Condenser  Co.,  Ltd. ;  H.  White  &  Co. 
Telephone  apparatus.— British  L.  M.  Ericsson   Mfg.  Co.,  Ltd.;   General 

Electric  Co.,  Ltd. ;  Western  Electric  Co.,  Ltd. 
Submarine  cable.— Telegraph  Construction  and  Maintenance  Co.,  Ltd. 
Telegraph  cable.- Connolly  Bros.,  Ltd. 
Telephone  cable. — B.I.   &   Helsby  Cables,   Ltd.  ;   Callender's  Cable  and 

Construction  Co.,  Ltd. ;  W.  T.  Glover  A  Co.,  Ltd. ;  Henley's  Telegrapli 

Works  Co.,  Ltd. ;  Johnson  &  Phillips,  Ltd. ;  C.  Macintosh  A  Co.,  LCfl. ; 

Peel-Conner  Telephone  Works,   Ltd.  ;    Siemens  Bros.   &  Co.,    Ltd. ; 

Union  Cable  Co.,  Ltd. ;  Western  Electric  Co..  Ltd. 
Leclanch^'  cells.— Siemens  Bros.  &  Co.,  Ltd. 
Insulators.— BuUers,  Ltd. 
Stay-rods. — Bayliss,  Jones  A  Bayliss,  Ltd. 
Zinc  rods.— Eyre  Smelting  Co.,  Ltd. 
Bronze  wire. — B.I.  Jc  Helsby  Cables,   Ltd. ;    Shropshire   Iron  Co.,   Ltd.  ; 

F,  Smith  &  Co,  (incorporated  in  the  London  Electric  Wire  Co.  and 

Smiths,  Ltd.). 
Copper  bindmg  wire.— B.I.  &  Helsby  Cables,  Ltd. 
Covered  copper  wire. — Concordia  Electric  Wire  Co.,  Ltd, 
Copper  line  wire.— T.  Bolton  &  Sons,  Ltd.;  B.l.  &  Helsby  Cables,  Ltd.; 

Elliott's  Metal  Co.,  Ltd. ;  Johnson  A-  Nephew,  Ltd. ;  Shropshire  Iron 

Co.,  Ltd. ;  F.  Smith  &  Co.  (incorporated  in  the  Loudon  Electric  Wire 

Co,  &  Smiths,  Ltd.) ;  Wilkes,  Sons  &  Mapplebeck,  Ltd. 
Volloids.— Brunner,  Mond  &  Co.,  Ltd. 

London.  —  Ht.  Pancras.  —  The   Borough   Council    hus 

accepted  an  offer   of  Meears.   Bruce   Peebles  &  Co.    to  supply   an 
additional  1,00U-KW.  motor-converter  for  £4,U0i). 

Hammersmith.— The  Electricity  Committee  recommends  that 
the  otFer  of  Messrs.  W.  B.  Dick  A:  Co..  Ltd.,  be  accepted  for  the 
supply  of  cylinder  oil  for  IH  months  from  September  25th,  1917,  at 
38.  Bd.  per  gallon. 

Taunton.— T.C.  2,500  tons  of  Russell's  Black  Vein 
washed  bean  coal  for  the  electric  lig^ht  works  :  Cory  Bros.  &  Co., 
Ltd.,  at  i!  1  Os.  *M.  per  ton,  an  advance  on  the  last  contract  of  7id. 

Transformer   and    Meter  Contracts, — Messrs.   Ferranti, 

Ltd..  have  received  the  foUowint,^  contracts  :    - 

Yorkshire  Electric  Power  Co. — One  150-k.v.a.  and  one  200-k.v.a.  3-pha&e 

transformer. 
British  (ellulose  A  Chemical  Mfg.  Co.,  Ltd.— Three  10,000-k.v.a.  3-phase 

transfonnerH  (or  furnace  work  (Hecondttry  current  GU,00(J  amps). 
Stockton-on-Tees  Cori>oration. — Annual  contract  for  c.4-.  meters. 
H*dditch  I'rltan  District  Crmiicil.-   .Annual  contract  for  a.c.  meters. 


FORTHCOMING     EVENTS. 


PliyslCBl    Society    of    LondOIL^rriday,  October  Stitb.     At  S  p.m.    At  the 

Imprial  Ct>lle(fe  '•(  Scienct-,  South  KeuHin^on,  8.W.  Papers  on  "A  Class 
uf  Multiple  Thin  Ubjectives."  by  Mr.  T.  Smith,  and  on  "The  Radius  of 
the  Electron  and  the  Nuclear  Structure  of  AtomR,"  by  Prof.  J.  W. 
NicholHon. 

Association  of  Sopcrvlsing  Electricians.— Tnesday,  October  fMth.  At7.ir> 
p.m.  M  St.  Bridi-  s  Institute,  Bridt-  Lime,  E.G.  Paper  on  "Switchboard 
Telephone  E:(uipment3."  by  Mr.  T.  I'.  Lee. 

Salford  Tecbotcal  and  Entfloeerlntf  Association.— Baturday,  Noveniber 
Mrd.  At  7  p.m.  At  the  Koyal  Technual  inatiint'*,  Peel  Park.  Members' 
short  papers  for  gold  nredal  given  hy  Mr.  \V.  O.  Larmuth. 


Volunteer    Notes. — County    of    London  Volunteek 

Engineers  (Field  Companies).— Headquarters,  Balderton  Street, 
Oxford  Street,  W.  1. 

Orders  for  the  week,  by  Lieut. -Colonel  Clay,  V.D.,  commanding  :— 

O^cer/or  the  H'eefc.— Lieut.  W.  J.  A.  WatkinH. 

rJrilh.~\Veek  ending  Sunday,  November  4th,  1917:— 

Monday.— No.  .S  Company,  Left  Half.    Recruits,  signalling,  U.:iO. 

Tuesday.— Physical  drill  and  bayonet  exercise,  7.30. 

Wednesday.     Nu.  1  Company.  6.30. 

Thursday.— No.  2  Company,  G  ;  eignalling,  ambulance,  G.30. 

Friday.— No.  3  Company.  Right  Half.    Recruits,  0.30. 

Sunday.— Commandant's  Parade.  Parade  Waterloo  Station,  opposite  l*»o.  10 
Platform,  8.45  a.m.,  for  work  at  Esher.  llnifoi-m.  Mid-day  rations  to  be 
carried.    Compulsory  for  A  and  B  men. 

Musketry.— Belvedere  Road.    Tuesday,  Wednesday,  and  Thursday,  5.30  to  7. 

Note. — The  Medical  Ofticer  will  attend  for  examination  of  recruits,  Ac,  on 
Thursday,  at  6. 

All  enamelled  cap  badges  mu^t  be  returned  to  the  Quartei'master-Sergep,nt 
without  delay. 

The  Regimental  Tailor  will  attend  on  Tuesday,  October  JJOth,  at  Head- 
r|uarter.s,  at  G.3U,  to  measure  for  uniforuis.. 

Unless  otherwise  indicated,  all  drills  will  take  place  at  Headquarters. 

(By  order)  Macleod  Yearsley,  Capt.  and  Adjutitnt. 

Metropolitan  Association  oi  Electric  Tramway  Managers. 

— A  meeting  of  the  meml)ers  of  this  Association  was  held  at  the 
Municii)al  and  County  Club.  Whitehall,  on  Friday  last,  when  there 
were  present : — Messrs.  Ullmann  (East  Ham).  Hai*vey  (Ilford), 
Hammond  (Met.  Electric).  Williams  (Erith),  Stokes  (Bexley),  Mason 
(South  Met.),  Mackinnon  CL.XJ.T.),  and  Goodyer  (Croydon).  Messrs. 
Ullmann.  Hammond  and  Goodyer  were  respectively  re-elected  chair- 
man, vice-chairman  and  secretary.  A  number  of  items  on  the 
agenda  had  to  be  left  over  for  discussion  at  a  subsequent  meeting. 

Municipal  Trading:   Our  Obligations   to    Posterity. — 

The  following  is  an  extract  from  the  report  of  the  chairman  of  the 
Christchurch  (New  Zealand)  Municipal  Tramway  Board  for  the 
year  ending  March  31st,  1917  :—  "  Some  day  the  Xew  Zealand  Legis- 
lature may  recognise  the  advisability,  in  view  of  the  rapid  increase 
in  municipal  trading  concerns,  of  setting  up  a  standard,  as  the 
result  of  the  fullest  investigation,  for  the  guidance  of  those  muni- 
cipalities which  desire  to  strike  a  true  balance  between  the  rival 
interests  of  the  present  generation,  which  wants  to  get  as  many 
benefits  a?  possible  from  its  municipal  trailing  concerns,  and  the 
coming  generation,  which,,  while  undertaking  its  own  new  burdens, 
should  not  receive,  by  way  of  legacy,  obligations  which  should 
have  been  met  by  its  forefathers." 

Appointments  Vacant. — Chief  assistant  engineer,  for  the 

Fleetwood  U.D.C.  electricity  works,  .€150  ;  mains  engineer  C£3)  for 
the  Lowestoft  Corporation  electricity  and  tramways  departments  ; 
.shift  engineer  (^^220)  for  the  Manchester  Corporation  electricity 
department ;  assistant  electrical  engineer  for  the  Buxton  Corpora- 
tion electricity  undertaking  ;  charge  engineer  (SDs.)  for  the  L.C.C. 
Tramways  Department ;  meter  repairer  (4  5s.)  for  the  Luton 
Borough  Electricity  Wprks.     See  our  advertising  pages  to-day. 

Central  Station  Employes :   St.  Pancras    Proposals. — 

In  view  of  the  general  increase  of  wages  throughout  the  country 
to  employes  engaged  in  electrical  undertakings,  the  St.  Pancras 
Borough  Council  has  secured  information  regarding  the  rates  paid 
by  other  municipal  undertakings,  and,  as  a  result,  the  Eleotricity 
Committee  makes  the  following  recommendations  : — 


Stcition  dupmntendent  (King's  Road) 


Chief  a-SBistant  (Regent's  Park) 


Shift  euKiTieers  (Ring's  Koad) 
Shift  engineers  (Regent's  Purki    . . 

Sub-stiition  electrician  

Switchboard  attendants 

Engine  drivers 

Condenser  hands 

Cleaners 

Boiler  foreman .  i 

Stokers  (per  shift) 

Trirnmort* 

storekeeper  (King's  Koad)    . 

Storekeeper  (llegeufs  Park) 

Mains  HUperintendent  (out-doorsi 

Mains  superintendent  (in-doorH)  . . 

Meter  and  installation  superlntehdont 

Meter  and  installation  a.s»iutant . . 

Meter  repairer 

Meter  inspector  and  repairer 
Meter  exchangerM 
Boys,  14— IG  years  of  age     . . 
Youths,  17  years  and  upwards 

Improver  

i'arpcnter  

Storekeeper  'mains  dci>artment) 
Arc  lamp  foreman 
Assibtant  ar«'  lani]>  foreinEin 
Arc  lamp  trimmer 
Arc  lamp  repairer 
Cable  jointer  isen.)    . . 
{^able  jointer    . . 
Cable  mates 

Ganger 

Manhole  inspector 

Uireman,  first 

Wiremui,  secp^       


Present 

Revised  maxi- 

maximum 

mum  weekly 

weekly 

wages  as 

wages. 

recommended. 

£Qm  +  25  &  17  = 

Toreceive  maxi- 

f250perannnm ; 

mum  salary  of 

present  salary 

i'250  forthwith. 

i-2U3  per  i 

inniim 

instead  of  on 
Dec.  I6th  next, 

when  it 
becomes  due. 

i'U  108. 

per 

£200  to  £226 

week 

per  annum, 

paid  monthly. 

i.1    0 

0 

£8  ir>   Q 

2  10 

0 

.3    0    0 

■2    0 

II 

2  12    (i 

1  in 

0 

2    0    II 

•2     0 

II 

2    7    « 

I  12 

() 

2    0    0 

1   10 

0 

1  15    0 

3  r, 

II 

a  10  0 

its.  3d.  poy  shift 

f.8.6d.  per  shift. 

4s.  4d.  per  shift 

5a.  per  shift. 

11  n 

r. 

£2    II    II 

1  i.i 

0 

1  17    G 

•1  10 

II 

No  alteration. 

4     0 

0 

No  alteration. 

(Vacant) 



i:2   5 

0 

£2  10    n 

2    0 

II 

2    5    0 

1  17 

6 

2   2   r, 

1  12 

r. 

I  17  i; 

0  111 

II 

108.  to  I5a. 

1   .1 

II 

£1  to  £1  .^8. 

1    7 

6 

£1  to  £1  7b.  fill 

2    S 

1) 

£2  10    II 

1  lu 

n 

.       1  17    li 

■2    2 

« 

J  W    11 

2    0 

II 

.■2, J,    U.    .. 

1  1.'. 

0 

1  17    r.  , 

1  15 

0 

1  17    li 

2    5 

II 

2  10    0 

.,    J 

c 

2   7   i; 

1    12 

6 

1  17    6 

:  17 

C 

2    2    « 

1  12 

(i 

1  17    1) 

2   n 

0 

3    5    0 

I  15 

0 

2    0    0 
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Inquiries. — linkers  of  irmoliines  for  thu  nuinnfaoiiirc  of 

lit'harij:c  perforated  leml  shoot  and  inouldiiiK'  loiul  i;ri(l><  for 
iuxumiilators  aro  iiskcd  for. 

Institution    and   Lecture    Notes.^  Belfast    Association 

of  Enjjineers.-  Tho  now  ses.^ion  opened  livst  nijrlit  (.Thnr.sduy)  with 
the.  i)ri:.<idential  address  of  Mr.  .\.  M'l.  Cioliiud  on  "  The  ItoUitioiis 
between  Kmployor  and  Worker."  Other  events  in  the  proiframmo 
are  : 

Dect'^iubpr -iOth." "  Klectro-Motallurgy,"  (t.  Li.  Roslyn. 

JanuHiv  17tU,  191S. — "  Past,  Present,  and  Pnturts  of  the  tnternal-conihiislion 
EnKine,"'Prof.  J.  H.  Smith.  D.Sc. 

Februury'21bt, — "Decimal  System,"  Dr.  \V.  J.  Crawford. 

.March  'iist,— "The  Panama  Canal,"  .J.  Milne  Barbour,  D.1-. 

Institution  of  Engineers  and   Shipbuilders  In  Scotland. — The 

report  of  the  Council  for  the  year  ending  on  September  Soth,  1!>1", 
shows  that  the  membership  wsis  1,.57S,  a  decrease  of  2U  memliers. 
The  income  was  iE3,536,  and  the  exponditui-e  £3,413,  leavinpr  a 
snrplns  of  t:  123. 

(ireenock  Electrical  Society. — ^The  oiH'nin^-  meeting  of  the 
session  took  the  form  of  a  whist  drive  in  aid  of  Red  Cross  funds 
on  October  ISth.  The  honorary  president.  Mr.  Hug'h  Ferrier,  gave 
a  short  atklress  on  "Technical  Education." 

Manchester  Association  of  Engineers.-  At  the  first  meetinsr  of 
the  session,  on  October  13th.  the  president,  Mr.  .1.  1'.  Bedson, 
delivered  an  address  in  which  he  referred  to  the  niinei'al  riciies  of 
Alsace-Lorraine.  Belgium,  and  the  North  of  France,  which  Germany 
desired  to  secure  :  and  afterwards  dealt  with  the  importance  of 
unified  control  of  all  transport  t'.'icilities  in  this  country.  As  an 
instance  of  what  the  British  manufacturer  was  up  against  in  the 
matter  of  transjxjrt  cost,  he  said  that  before  the  war  Belgian  nail- 
makers,  b«yin<r  their  rods  in  Germany,  4011  miles  from  their  own 
works,  could  get  them  delirefed  for  Is.  (id.  per  ton  by  water,  and 
could  deliver  into  the  Thames  for  .".s.  per  ton,  a  total  of  6s.  lid.  per 
ton,  where,i8  delivery  from  Manchester  would  have  cost  at  least 
l.'is.  {ler  ton.  The  cost  of  railroati  transport  in  this  country  was 
ri92d.  per  ton  per  mile,  as  compared  with  France  0'726d.,  Germany 
(l-<i37d..  Holland  lV.5tlOd.,  Norway  O^SIiTd.,  and  Denmark  CV956d.,  the 
main  reason  for  the  hitfh  cost  of  transport  in  this  country  being' 
our  neglect  of  water  transport.  Canal  and  river  transport  on  the 
Continent  had  been  develojied  to  a  re'iiiarkable  extent.  The  ton- 
mile  traffic  on  the  Rhine  alone  was  4,025,600,000.  that  on  the  Elbe 
2,222,080.000.  on  the  Seine  i;iO.OOO,000.  on  the  St.  Quentin 
2!U,075.000,  and  on  the  Scheldt  177,673,000.  To  reach  that  level 
in  this  country  he  imag:ined  State  aid  would  be  necessary,  and, 
should  a  Ministry  of  Commerce  be  appointed,  the  State  might  be 
led  to  realise  that  our  canals  should  be  improved,  utilised,  and 
nationalised  at  the  very  earliest  moment  :  in  fact,  they  should  lie 
made  free,  on  the  same  principle  as  hig-hways. —  Cnllieri/  Giinrrlinn. 

Institution  of  Electrical  Engineers. — The  opening  meeting-  of 
the  1',>17-1S  session  will  be  held  on  Thursday,  November  8th,  at 
H  p.m.,  preceded  by  light  refreshments  at  u.30  p.m.  Mr.  C.  H. 
Wording'ham  will  deliver  his  inaiigural  address,  and  the  premiums 
will  be  presented.  By  kind  permission,  the  meeting  will  be  held 
at  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W. 

Lancashire   and    Clieshire   Linl(ing-up   Scheme. — The 

question  of  the  linking-up  of  Lancashire  and  Cheshire  electricity 
undertaking's  is  to  be  firrther  discussed  at  a  conference  which  is  to 
be  held  in  Manchester  next  month.  The  second  report  of  the 
Inter-connection  Committee  will  be  considered,  and  opposition 
will  then  be  forthcoming  from  several  of  the  authorities  interested 
in  the  suggestion  contained  in  the  report,  that  the  .loint  ;Board 
shall  be  invested  with  powers  to  acquire,  when  and  where 
necessary,  the  o-wnersjiip  and  control  of  existing  power  stations. 

A  meeting  of  "  Group  C  "  has  been  held  at  Stalybridge.  at  which 
there  were  present  representatives  from  the  boroughs  of  Ashton- 
under-Lyne,  Oldham,  and  Stockport,  the  Stalybridge  Joint  Elec- 
tricity Board,  and  the  Glossop  Electric  Lighting  Co.  After  full 
discussion  of  the  report,  it  -n'os  unanimously  decided  to  express 
agreement  generally  with  the  proposals  for  linking-up  the  elec- 
tricity undertakings  in  the  L.ancashire  and  Cheshire  area,  but 
stating  disagreement  with  that  portion  of  the  report  which 
refers  to  the  conferment  of  additional  powers  upon  the  proposed 
.loiut  Board  in  regard  to  the  establishment  and  control  of  all  future 
and  existing  power  stations  and  high-pressure  transmission  lines. 
The  view  was  expressed  that  the  idea  of  supplying  the  whole  of 
the  district  concerned  with  current  produced  from  one  central 
generating  station  would  probably  mean  an  increase  in  the  price 
for  lighting,  and  certainly  an  increase  in  the  price  of  current  for 
power  purposes. 

Reference  to  the  matter  wa«  made  at  a  recent  meeting  of  the 
Oldham  Corporation  Electricity  Committee.  Conn.  .lackson  said 
that  the  price  at  which  it  was  proposed  to  supply  current  under 
the  scheme  was  in  excess  of  the  figure  at  which  Oldham  were  able 
to  supply  at  present  ;  in  fact,  the  proposed  iJrice  was  a  farthing 
per  unit  higher  than  Oldham's  charge.  The  idea  of  linking-up 
electricity  stations  was  all  right,  but  he  took  exception  to  that 
part  of  the  scheme  which  might  simply  reduce  the  Oldham  works 
to  the  level  of  a  distributing  station.  Coun.  Frith  said  that  the 
bigg-est  difficulty  they  had  was  the  fact  that  they  could  not  buy 
machinery.  When  the  war  was  over,  and  they  could  get  the 
requisite  plant,  they  would  be  able  to  supply  current  cheaper  than 
at  prasent,  and  at  a  rate  that  would  be  I'ai-  less  than  that  proposed 
under  the  centralised  scheme,  which  he  thought  was  .'iltngether 
ton  big  to  bo  workaV>lt;. 

British  Dyes«  Ltd. — In  the  ammal  report  it  is  stated 
that  the  electrical  installation  has  been  completed,  and  both  the 
old  and  new  -works  are  now  entirely  operated  by  the  oompany's 
o-wn  plant,     A  po-wer  gas  plant  has  been   completed,  and  i«   in 


operation.  A  pijie  system  foi-  the  distribution  of  gax,  stejira,  and 
compressed  air  throughout  the  works  is  approaching  comjiletion. 

The   Association    of   Electrical    Station    Engineers  of 

London.  Thi-  following  letter  lia-ii  been  received  liy  this  Associa- 
tion from  the  Chief  Industrial  Commissioner's  Department, 
Ministry  of  Labour.  Whitehall,  S.W.,  b.v  the  Associatiim  : — 

"With  refereiiei'  In  your  letters  of  the  l!ith  and  20th  inst..  1  am 
directed  by  i^ir  George  .Vskwitli  to  say  that,  so  far,  no  agro<.'d  con- 
feronoe  has  taken  ))la(!e.  Such  a  conference  is  only  being  aiTanged 
l)etweeu  the  (larties,  and  he  would  suggest  that  yon  should  commu- 
nicate with  Mr.  I'.dward  Calvert,  Hon,  Sei:„  Associated  Municipal 
Blectri(^al  Engineers,  EU^ctricity  Works,  .Squire's  Lane,  Finchley, 
with  a  view  to  bt^ing  represented  at  the  conference. " 

Accordingly,  the  hon.  secretary  of  the   Association,   Mr.  W,  A, 
.Jones,   A.M,I,E,F.„   wrote    to   Mr,   Calvert   as   follows,   on    Octo- 
ber 22nd  :— 
"  re  Coul'creiirr  hctd'irii  tin  A.M.E.E.,  E.T.I .,  ami  Hijirixciilatiri'K 
of  Loudon  Jiorouijlt  Connclh. 

I  beg  to  enclose  herewith  a  copy  of  a  letter  from  the  Chief 
Industrial  Commissioner  with  resjiect  to  a  claim  maHe  by  this 
Association  to  represent  jiower  station  engineers-in-charge  and 
teclinical  assistants  at  the  above  conference. 

I  enclose  a  list  of  the  London  power  stations,  the  staffs  of  which 
are  re]iri!8ented  by  this  Association,  Such  further  information  a« 
you  may  require  to  substantiate  the  claims  made  by  this  Association 
1  shall  be  pleased  to  supply. 

In  view  of  the  close  proximity  of  the  commencing  date  of  the 
conference.  I  shall  be  glad  to  receive  your  assurance,  at  the  earliest 
possible  moment,  that  facilities  will  be  granted  for  this  Association 
to  be  represented." 

We  are  informed  that  a  circular  is  being  addressed  to  the 
London  power  stations  in  the  terms  g-iven  lielow  ;- 

A  representative  Committee  with  executive  jjowers  has  been 
fiftmed  to  deal  with  the  following  matters  : — 

1.  All  questions  arising  out  of  and  in  connection  with  the  con- 
ference between  the  A.M.E.E.  and  E.T.U.  under  the  presidency  of 
Sir  Geo.  Askwith. 

2.  To  plan  the  reconstruction  of  the  London  divLsiou  of  tlie  above 
Association. 

The  constitution  of  the  Committee  is  as  under  : 

Chairman  :  Mr.  H.  W.  Healy  (Battersea). 

Hon.  Sec.  ;  Mr.  Arthur  Jones.  A.M.I.E.E.  (Leyton). 

Committee  :  Mr.  E.  N.  Christmas  (Islington)  :  Mr.  C.  Cox 
(L.N.W.  Railway,  Stonebridge  Park)  :  Mr.  W.  Willcocks  (Hammer- 
smith) ;  Mr.  A.'j.  Giffin  (West  Ham). 

Pending  the  full  development  of  the  reconstruction,  of  which 
you  will  receive  notification  in  due  course,  three  geographical 
divi^ons  have  been  created,  vi^,  :   -'ft^est ;  North  Central  -,  East, 

The  appended  t.abtilation  will  clearly  indicate  this,  sub-division, 
together  with  the  officers  acting  for  each  division.  ■     •     •-  ' ' 

West.  North  Centkal.  ■  East. 

Mr.  H.W.  Healy  (Bat-   Mr.  J.  Cox  (L.N.W.R.,    Mr.    A,   Giffin    (West 

tersea).  Stonebridge  Park).        Ham). 

Mr.  Willcocks  (Ham-    Mr.  E.   N.   Christmas    Mr.    W.     A.     Jones 

mersmith).  (Islington).  (Leyton). 

Stations. 
Acton,  City  of  London.  Barking. 

Battersea.  County     of     London    Beokenham. 

Barnes.  (City  Road).  Bermondsey. 

Brompton    and  Ken-    Central  Elec.  Blackheath  S.  Met. 

sington.  Finchley.  Bow  (C.X.  and  City). 

Chelsea.  H.ackney.  Dartford. 

Chiswick,  Hampstead,  Deptford. 

Croydon.  Hornsey.  Erith. 

Ealing.  Islington.  East  Ham. 

Fulham.  Lambeth     (South   Hford. 

Heston      and      Isle-       London).  Leyton. 

-worth.  Neasden  (Met.  Rail,).   Poplar. 

Kingston.      .  St.  Pancras.  Stepney. 

Kensington      and   St.  Marylebone.  Southwark. 

Kiiightsbridge.  St.   James"  and  Pall   Shoreditch. 

Lots  Road.  Mall.  Walthamsto-iv. 

Twickenham.  Westminster  Elec.  S.   West  Ham. 

Wandsworth.  Watford.  Woolwich. 

Wimbledon. 
\\'imbledon     (L.S.W. 

Railway). 
Willesden     (North 

Met.). 

All  inquiries  concerning  the  Association  should  be  directed  to 
the  officers  in  control  of  your  division. 

Membership  of  the  Association  embraces  the  following  grades  of 
engineering  assistants  :— 

Engineer-in-charge.  Meter  superintendents. 

Assistant  engineer-in-charge.  Draughtsmen. 

Junior  in-charge.  Testing  engineers. 

Mains  assistants.  Publicity  engineers. 

The  Association  at  present  includes  in  its  membership  a  number 
of  senior  technical  or  administrative  officers.  Engineers  holding 
this  rank  are  invited  to  communicate  direct  with  the  Hon .  Sec, 
Mr.  W.  Arthur  .Tones,  A.M.I.E.E. 

Applications  for  membership  will  only  be  considered  from  fully 
qualified  engineers,  and  should  be  made  direct  to  the  officers  in 
control  of  your  division, 

H.  W,  Healy  (^Chairman  of  Committeft'). 
W,  A.  JoifES,  A,M.I,E,E,  (mn.  Sw).      ■ 
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Engineering  Training. — Yesterday  iifternoon  a  inet'tiiig 

was  to  be  lielil  :it  the  Institution  of  Ci\il  Enjrinecrs.  to  form  a 
(,'entral  Or<ranisatiou  for  improvement  in  anil  better  co-ordination 
of  eriprineering^  training:,  and  to  appoint  a  representative  committee 
of  engineeving:  and  educational  interests  to  initiate  action  in  the 
matter.  The  proposal  arises  out  of  an  informal  conference  of 
on?ineers  and  educationalists,  which  held  several  meeting's  at  the 
Board  of  Education  early  this  year. 

The  conforenoo  presented  a  memorandum  to  the  Board  sug'g'esting' 
that  a  bureau  mig:ht  be  established  within  the  I)ej)artraent.  and  the 
suprpestiou  received  stron^r  support  from  professional  men.  accom- 
lianie<l.  however,  by  an  expression  of  opinion  that  an  independent 
ori,'anisation  would  be  preferable.  Mr.  Fisher,  President  of  the 
Board,  agreed  with  this  view,  and  the  meetinir  was  accordingly 
convened.     A  report  will  appear  in  our  next  issue. 

Engineering  in  China. — At  the  Engineers'  Club,  Man- 
chester, on  Tuesday  evening,  Mr.  S.  \V.  B.  McGregor,  who  for  some 
years  represented  a  group  of  British  manufacturing  engineers  in 
Shanghai,  opened  a  debate  on  "  The  Commercial  Aspect  of 
Engineering  in  China." 

Late  Legal. — Osua.m  L.v.mp  Works  v.  Pope's "Electril' 

Lamp  Co. — Yesterday,  by  a  majority  of  three  to  two,  the  House  of 
Jjords  decided  the  above  case  in  favour  of  the  Osram-Robertson 
Lamp  Works,  Ltd..  with  costs. 


OUR    PERSONAL    COLUMN. 


Central  Station  and  Tramway  Officials. —The  Preston  Cor- 
poration Tniiuways  Cominittee  recoMiiiicnils  the  appoititiiient 
of  Mr.  Henry  Clayton  as  assistant  ent^ineer  and  manager  at 
i;200  a  year. 

The  Electricity  Committee  of  St.  Pancras  Borough  Council 
recommends  that  the  salary  of  Mr.  T.  W.  Merry,  superinten- 
dent at  the  King's  Eoad  Station,  be  increased  from  i;233  pev 
annum  to  the  maximum  of  £'250  per  annum  forthwith. 

Blaclipool  Electricity  Committee  luis  appointed  Mr.  George 
y.VTES  electrical  fittings  superintendent  at  M-lW  per  annum, 
rising  by  annual  increments  of  M'lo  to  £'250;  Mr.  Herbert 
Makin  to  be  salesman  and  chief  clerk,  at  HSU,  rising  by  ±10 
to  £-M);  Mr.  Walter  UiNSWorth  to  be  invoice  and  ledger 
clerk,  at  iloU,  rising  to  £1(30  at  the  end  of  Pi  months;  and 
Mr.  F.  W.  Leatherbarrow  to  be  stores  clerk  in  the  electricity 
department  at  £135,  rising  to  £150. 

Barnes  U.D.C.  has  increased  the  salary  of  Mr.  Cornet, 
.-^hift  engineer  at  the  electric  light  works,  from  £160  to  £180 
a  year,  and  his  war  bonus  from  £16  to  £18  per  annum. 

GeneraL — Mr.  E.  W.  Flower  ,has  resigned  the  office  of 
president  of  the  Federated  Electrical  Tiades  Union  of  Au.s- 
tralia  (N.S.W.  Branch).  In  his  letter  to  the  Union,  which 
is  prominently  published  in  the  Australian  Press,  he  says;  — 

'J'hc  ubiigalioiis  Wi.ich  1  hiixc  luki.'.',  .'ind  wliicli  are  numt-TOu?,  are  ot  such 
:i  charaULT  thai  I  f«;.'l  I  tar.not  allow  nijstll  lo  hir  as=c*j]a:ea  any  hinf^er 
with  1hi'  strike.  1  t:ave  ojKlravo'ji'^'d  to  r..-ni:iin  lo).ii  Kj  my  t.)njuri  at  all 
liiins,  and  I  trust  J  ha\c  provcl  <o,  hul  Ihi;  conditions  ot  tny  coufury  cotnpi-l 
inr-  at  this  KoL,r  Ic-  cio  Jla.  whan  i;  U^^ful  t.ntl  iiLjd..  I  cannot  cunsid.-i  my 
(.1..  loi"  t-n;  lioiii  ion^i^i ;  i  ai.-  j.  i,,rn".iit.-d,  i-ni.  ivuLltl  as;,  vol,  tc  a.c-'..' 
lhi>    furitiwiih. 

Mr.  Flower  has  resumed  duty  in  the  rnilw^ay  department. 

On  October  22nd  a  presentation  was  made  to  Mi'.  Malcolm 
BRErxGAN,  manager  of  the  Gla.sgow  branch  of  the  Western 
Electric  Co.,  Ltti.,  by  friends  in  the  electrical  trade  on  the 
occasion  of  his  approaching  marriage.  The  presentation  took 
the  form  of  a  handsome  salver,  uiiii|uely  ilecorated  with  fat- 
simile  initials  of  the  donors. 

.Mr.  G.  \V.  Te.m1'K.st,  chief  engineer  fm-  tlie  l,anca.--liirc  and 
Yorkshire  Private  Telephone  Co.,  Manchester,  lia.s  beni  mar- 
lied  at  Heptonstall  (Yorks.)  to  Miss  Ethel  Sutclille.  Fi'om 
liis  *employers,  Mr.  Tempest  received  a  cheque  and  dinnei- 
.service. 

."Vt  Manclie.ster,  on  Saturday  last,  the  wedding  was  soleiii- 
niseil  of  Miss  Vera  Ferraxti,  tlaughter  of  Dr.  S.  Z.  de  Fer- 
ranti,  of  The  Hall.  Baslow.  and  Lieutenant  ErlinC  Orh, 
Canadian  R.A.M.C..  who  liolds  the  Croix  de  Guerre.  IJeu 
tenant  Ord  attended  the  bride's  brother.  Major  Ferranti,  who 
died  of  wounds  in  .lul\ .  while  he  was  in  hospital,  and  he  was 
entrusted  witli  the  late  Major's  last  message  home.  Tt  was 
ill  this  way  that  he   lirsl  met  the  lady  who  is  now  liis  wife. 

.■\t  Brantford.  Ontjirio.  ticcording  to  the  Timm,  the  Duke  of 
l/fvonshire  unveiled  a  mtinument  to  Dr.  .Xlexander  Ghaham 
PjK.i.i,.  invei>tor  of  the  teleplione.  Dr.  Bell  and  Mrs.  Bell  were 
in-e.sent.  Dr.  Bell's  first  siures*iful  »'Xperiment  was  made  in 
liiantford  in  1S7-).  ami  the  Bell  Homestead  of  l.'i  acres  has 
been  acfjuired   by   the   Bell   Memorial  .Vssociation. 

Roll  of  Honour.— Ctiptain  Dksmond  Gardiner  Tkoi^ton, 
H.K..V..  who.  according  (o  the  7'inicn,  was  killed  on  October 
l.'ith,  tt«)k  ii  degree  in  electrical  engineering  at  University 
College.  London. 

Sergeant  I).  Livinostonk,  1;,]'"..'\.,  who  has  fallen  in  action, 
wa.s   with    Messr.s.    UiebHrilsotis.    \Vr.s|j.'artli    .V    Co..   of    Hintlc- 

|'1X)I. 

Private  D.'  L.  Pbkst.  Durhtim  L.I  .  whf  va^  on  tin  staff 
ff  Messrs.  Richardson.s,  .AVestEarth  i-  Co.,  Ltd..  Hartlepool, 
has  been  wounded  in  action. 

Corporal  R.  A.  KjrroHT,  R.E..  v;\\o  has  fallen  in  action, 
was  on  the  staff  of  Mr.  W.  Rigden,  electrical  engineer,  of 
Ramsgate. 


Lance-Corporal  F.  Anderson,  of  the  Croydon  Corporation 
tramway  staff,  has  died  whilst  on  active  service. 

Corporal  A.  C.  Pearce,  R.E.,  an  overhead  linesman  on  the 
Corporation  tramways  at  Croydon,  has  been  awarded  the 
Military  Medal. 

Sapiser  J.  F.  Baonall,  R.E.,  awartled  the  Military  Medal 
for  bravery  in  maintaining  telephonic  communication  under 
heavy  sheU  fire,  was  on  the  stall  at  Siemens  Bros.  Dynamo 
Works,  Stafford. 

I'rivatc  \V.  1<\  Webb,  City  of  London  Rt^giment  (P.O.  Rifles), 
killed  in    action,   was   a  meter  inspector  in   the  Winchester  ' 
Corporation  electricity   department. 

Second-Lieutenant  VV.  G.  Mansell,  3rd  East  Surrey  Regi- 
ment, attached  to  the  R.F.C.,  reported  missing,  and  feared 
killed,  was,  on  the  outbreak  of  war,  an  electrical  engineering 
student  at  the  Battersea  Polytechnic. 

The  Military  Medal  has  been  gained  by  Company  Sergeant- 
Majpr  Underwood,  Royal  Welsh  Fusiliers,  an  inspector  on 
the  Man.stield  iV  District  Light  Railways.  On  September  13th 
last  he  led  a  raid  on  the  enemy  trenches,  and  was  instru- 
mental in  getting  in  all  the  wounded. 

Private  W.  Bruford,  who  has  died  from  wounds,  was  em- 
ployed by  Messrs.  Dick,  Kerr  &.  Co.,  Ltd.,  Preston.' 

Private  S.  Henshall,  of  the  Coldstream  Guards,  who  has 
been  killed  in  action,  was  employed  by  the  Lancashire  Elec- 
tric Power  Co. 

Private  E.  Hall,  Manchester  Regiment,  who  died  of 
Wounds  on  October  10th,  was  employed  by  the  British  West- 
inghouse   Co.,  Ltd.,  Trafford  Bark. 

Sapper  F.  Smith,  R.E.,  Avho  was  wounded  in  France  a 
fortnight  ago,  was  employed  in  the  Accrington  Corporati<m 
electricity  department. 

Private  R.  Sumner,  severely  wounded,  was  head  clerk  for 
the  Alderley  &,  Wilmslow  Electric  Supply  Co, 

Lance-Corporal  J.  Walmsley,  L.N.L.  Regiment,  and  Sapper 
R.  C.  Bond,  R.E.,  both  employes  of  Messrs.  Dick,  Kerr  and 
Co.,  Ltd.,  Preston,  have  been   killed   in   action. 

Sergeant  W.  Palframan,  holder  of  the  D.C.M.  and  two 
Certificates  of  Merit  for  bravery  in  action,  who  was  a  former 
employe  of  the  Bradford  tramways  department,  w'as  pre- 
sented to  the  Tramways  Committee  last  week  whilst  on  leave. 
A  resolution  of  hearty  congratulation  was  accoi'ded   him. 

Gunner  R.  Bon  worth,  E.P.A.,  who  has  died  of  wounds  in 
France,  aged  43,  was  employed  by  Messrs.  Whipp  k  Bourne, 
electrical  engineers,  Castleton. 

Private  T.  Cook,  King's  (Liverpool)  Regiment,  killed  in 
action,  was  employed  by  Messrs.  Dick,  Kerr  &  Co.,  Ltd., 
Preston. 

Sergeant  ,T.  Doyle,  recently  awarded  the  Military  Medal, 
has  since  died  of  w'ounds.  He  was  for  many  years  before 
enlistment  a  motorman  on  the  Liverpool  Corporation  tram- 
ways. 

Corporal  P.  Whiteside,  R.F.C.  who  has  been  wounded, 
was  an  apprentice  electrician  with  the  Lanca.shire  &  York- 
shire Railway  Co. 

Private  A.  E.  Good,  Oxford  and  Pjiicks.  li.L,  who  has 
fallen  in  action,  was  employed  by  the  Electric  &  Ordnance 
Accessories  Co.,  Aston. 

('orporal  E.  P.  Moore,  Machine  Gun  Section,  formerly  eni- 
])loyed  in  the  electrical  laboratory  of  the  B.T.H.  Co.,  Rugby, 
h;is   lieen    killed. 

Second-Lieutenant  LI.  V.  Schoi'ield,  who  received  his  early 
tiiiining  as  an  electrical  engineer  at  the  Whitby  U.D.C.  elec- 
tiicity  W'orks,  has  been  appointed  Adjutant  of  his  Brigade, 
anil  will  assume  tlie  acting  rank  of  Captain. 

Sapper  .1.  I^Iaiiihan,  a  T,eeds  eli^ctrical  engineer,  has  been 
ailinittetl  to  hosiiital  siilleilng  from  trench   fever, 

I  lance-Corporal  W.  Killin,  Seaforth  Highlanders,  killed  in 
tietion  on  October  I'ith,  was  employed  by  Messrs.  C.  Macin- 
to.sh  &  Co.,  Ltd. 

Sergeant  .1.  Seazel,  R.A.M.C,  who  has  fallen  in  action,  was 
foniierly  in  the  employ  of  Messrs.  Messengers  &  Sons,  electric 
lamp  niaimracturer.s.  Birmingham.  He  had  been  recom- 
ini'iided   ftir  the  Military  Medal. 

The  Timcx  reports  th.it  Lieutenant  (late  .\cting  Captainl  .T. 
II.  Cardew.  M.C,  R.F.A..  died  of  wounds  on  October  5th. 
lie  gradnateil  with  honours,  sp<n-ialising  in  electrical  science, 
;il  Die  MeGill  University,  Montreal.  He  was  trained  as  an 
.■leelrieal  «'ngiiieer  at  the  lirili.sh  Westinghonsc  Works,  where 
hi'  was  captain  of  the  Westinghouse  Football  Club.  He 
entered  the  Inilian  Guveriimi'nt  .sj<rvice  in  10*10.  and  at  the 
outbreak  of  war  held  tlf  iipoointment  of  electrical  encineer 
of  the  Oudh  ami  Rohilkimd  anil  Niirth-We.stern  State  Railways. 

Obituary.— Mh.  II.  A.  W no rrKsi.KY  Fan.sfawk.— The  death 
occurred  in  London,  on  October  ISth.  of  Mr.  H.  A.  Wrottesley 
Fanshawe,  late  of  the  Indian  Government  Telegraphs,  at  the 
aye  of  70  y(>ars. 

Mis.  M.  LoMiiiiDor,.— We  regret  to  li^arn  from  the  Titnrn 
■'  Deaths"  eolmnns  that  Mrs.  Michael  Longridge  has  passed 
awav  in  South  Devon,  at  the  age  of  70  years.  We  desire  to 
ti-nder  an  expression  of  syuipatby  lo  Mr.  Michael  Longridge. 
President  of  the  In.stitution  of  Mechanical  Engineers,  i" 
"  hich  expre.ssion,  we  beheve.  we  shall  larrv  "  ith  u.s  thp  ^"tA 
jnc  of  a  wide  circle  of  friends  and  admiiTrs. 

Mr.  .T.  J.  Kibkham.— Tlie  death  took  place  on  October  15th 
of  Mr.  Joseph  John  Kirkham,  manager  of  the  works  of  the 
Deal  and  Walmer  Gas  &  Electricity  Co.  He  had  held  this 
position  for  21  years. 
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CITY  NOTES. 

The  report  for  the  year  ended  Juno,  1917, 
Dick,  Kerr  ntuU^s  thiit  the  protit.s  earned  were  £1)5,465, 
and  Co.,  Ltd.  to  which  i.s  iidded  £A),iS97  brought  for- 
ward. After  jia.viiig  debenture  inter<'bt, 
trustees'  fees,  and  premium  on  debenture  stock  redemption, 
the  balance  is  .i'lti5,374.  fiix  jhm'  cent,  has  been  paid  on  the 
preference  shares,  JU  per  cent,  is  reconjmended  on  the  ordi- 
nary shares,  .t''25,tXXI  has  been  put  to  supplement  special 
leservc  for  eontiuKeucies,  and  l"i(i,ti7-l  is  to  be  carried  for- 
ward. The  amount  of  exces.-.  prolit.s  levy  has  not  been  tinally 
settled;  the  reserves  are  sutlicient  for  extra  depreciation, 
special  taxation,  itc.  The  work  carried  out  by  all  depart- 
ments on  behalf  of  the  (lovernmeut  has  been  of  even  tjn'ater 
magnitude  than  in  the  preceding  year.  The  national  factory 
mentioned  in  last  year'.s  report  has  been  completed  and 
organised,  and  was  banded  over  to  the  Government  as  a  going 
concern  in  .July,  thus  releasing  a  number  of  members  of  the 
staff  of  the  company  for  new  development  work  in  other 
directions.  The  company  has  acquired  the  control  of  the 
I'nited  Electric  Car  Co.,  Ltd.,  by  the  purchase  of  the  greater 
jKut  of  the  issued  preference  and  ordinary  shares  of  that  com- 
pany. Steps  have  since  been  taken  to  amend  the  Articles  of 
the  Car  Co.  so  as  to  enable  Dick,  Kerr  &  Co.  to  retain  control 
of  that  couipany  so  long  as  it  continues  to  hold  the  ordinary 
shares,  and  the  directors,  therefore,  intend  to  dispose  of  the 
jireference  shares  so  as  to  replace  the  capital  of  the  company 
teraporai'ily  invested  therein.  Before  offering  the  shares  for 
sale  elsewhere,  the  directors  are  inviting  applications  for  them 
at  par  from  share  and  debenture  holders  of  D.K.  &  Co.  The 
output  of  the  Car  Co.  will  be  sold  through  D.K.  &  Co.'s 
selling  organisation,  and  it  is  anticipated  that  a  considerable 
increase  in  bu,siness  and  reduction  in  general  and  administra- 
tive expenses  will  result.  Annual  meeting :  London,  Oct. 
31st. 

"  The  second  annual  meeting  was  held  in 

Erinoid,  Ltd.  Tyondon  on  October  18th.  The  chainnan, 
Mr.  Andrew  Binnie,  moved  the  adoption 
of  the  report,  which  recommended  a  dividend  equal  to  16J 
jier  cent,  per  annum.  For  1915  the  trading  profits  were 
fo,8i5,  for  1916  £9,47'2,  for  1917  £'2'2,191.  They  could  iiot 
hope  to  continue  to  progress  at  that  rate,  but  it  was  signifi- 
cant that  the  sales  showed  a  continuous  increase.  The  in- 
creased profits  were  not  due  to  profiteering,  but  to  natural 
growth  of  a  new  industry.  The  results  had  been  achieved 
despite  all  the  restrictions  with  which  business  was  ham- 
I>ered  to-day.  The  workers  in  the  Stroud  Valley  were  of  a 
fine  type,  and  their  relations  with  them  had  always  been  of 
the  most  excellent  nature,  due  in  a  large. measure  to  the  wi.se 
and  sympathetic  management  of  Mr.  Cleeve  and  the  local 
iftanagers.  They  were  creating  a  strong  financial  position. 
Mr.  Binnie  referred  to  the  vexed  question  of  excess  profits 
duty  and  its  application  to  new  industries.  New  industries 
Avould  be  seriously  handicapped.  They  must  cither  work 
with  inadequate  working  capital  or  be  considerably  over- 
capitalised by  comparison  with  older  industries.  In  view  of 
the  embargo  on  new  capital,  many  of  them  might  be  driven 
to  borrow'ing.  A  duty  of  50  per  cent.,  or  even  60  per  cent.. 
«as  tolerable,  but  80  per  cent,  stifled  new  industries  arid 
penalised  thrifty  management.  Tlie  increase  was  a  serious 
mistake.  Although  their  company  was  not  at  present  seriously 
affected  by  the  excess  profits  legislation  it  was  desirable  that 
directors  of  new  industries  should  take  every  opportunity  -of 
.■stating  their  case,  and  he  hoped  that  discrimination  might  be 
exercised  in  applying  new  and  untried  legi.slation  to  our  new 
industries. 


The  A. E.G. — The  prospectus  has  just  been  published  in 
Berlin  in  connection  with  the  admission  to  quotation  on  the 
Berlin  Stock  Exchange  of  new  shares  of  the  nominal  value 
of  £1,450,000,  which  were  decided  to  be  issued  in  December. 
1915,  so  as  to  permit  of  an  interchange  of  shares  with  the 
companv's  subsidiarv,  the  Berlin  Electricitv  Works  Co.  Since 
then  (.July,  1917),  a  further  emission  of  nominally  £800,000 
has  been  made  by  the  .A. E.G.,  and  been  taken  over  by  the 
same  company,  which  in  exchange  transferred  shares  in  the 
Electro  Works  Co.  to  the  A. E.G..  which,  in  turn,  as  pre- 
viously reported,  has  assigned  these  and  other  interests  in 
the  Electro  Works  Co.  to  the  Imperial  Government.  At 
l>resent  the  share  capital  of  the  A.E.G.  stands  at  £10,000,0(«). 
the  reserve  funds  are  stated  to  amount  to  £4.650,000,  and 
the  loans  of  the  (,  4^,  and  5  pev  cent,  types  which  are  still 
unredeemed  total  £5.300.000.  The  investment  portfolio  is 
represented  by  £2,819,000.  and  includes  £980,000  in  war 
loans  and  Government  bonds.  £265,0{X)  in  shares  of  branch 
companies,  £625,000  in  shares  in  A.E.G.  sale  companies, 
£477,000  in  book  value  of  14.51ll,0n0  fcs.  of  shares  in  the 
Zurich  Bank  for  Electiical  T'ndertnkings.  and  £.362,000  in 
shares  of  the  Felten  >t  Guilleaume  Co.  The  number  of 
workers  employed  by  the  .\. E.G.  on  ,lnly  1st,  1917,  is  stated 
to  have   been  79,293. 

North  Metropolitan  Electric  Power  Supply  Co. — An  extra- 
ordinary general  meeting  of  this  company  was  held  last  week, 
when,  according  to  the  Morning  Post,  a  resolution  was  passed 
to  the  effect  that  the  amount  which  the  company  were  autho- 


rised to  borrow  on  debenture  or  mortgage  of  the  undertaking, 
a  sum  not  exceeding  the  nominal  amount  (inclusive  of  bonus) 
of  £13,333  bo  raised  by  the  issue  at  such  price,  and  to  euch 
persons,  as  the  directors  might  determine  of  further  mort- 
gages in  the  like  form  and  on  the  like  terms  and  conditions  as, 
and  ranking  imri  juixsii  with,  the  existing  mortgages.  Mr. 
E.  tJAluKK,  who  presided,  explained  that  the  object  of  the 
resolutiiin  was  to  enable  the  directors  to  provide  security  to 
he  deiHisited  with  th<'  Treasury  in  respect  of  loans  obtained 
with  the  concurrence  of  the  Ministry  of  Munitions  for  the 
puriHise  of  carrying  out  extensions  of  cables  and  for  other 
works  to  enable  supplies  of  energy  to  be  given  for  munition 
manufactures  and  other  war  purposes.  The  resolution  was 
ca  rried . 

Claud  Hamilton,  Ltd. — ^The  report  for  the  year  ended 
April  30th  last  states  that  the  balance  at  credit  of  profit  and 
loss  account,  after  writing  oft'  the  usual  depreciation,  is 
£10,6t)9.  Deducting  from  this  the  preference  dividend,  there 
is  left  for  dispo.sal  a  balance  of  £9,919.  The  directors  recom- 
mend a  dividend  of  7i  per  cent,  and  a  bonus  of  2}  per  cent., 
less  tax,  on  the  ordinary  shares;  writing  down  investmentH. 
£5CK);  placing  to  credit  of  a  dividend  equalisation  account 
£2,000;  and  carrying  forward  the  balance  of  £5,169. — Fhian- 
cial  Times.  '' 

Stock  Exchange  Notice. — .\pplic;ition  has  been  made  to 
the  Committee  to  sllow  the  following  to  be  quoted  in  the 
official  list :  — 

Dick,  Kerr  Jv  Co.,  Ltd. — Further  issue  of  40,000  ordinary  sliares  of  £1  each, 
fullv  paid,  Nos.  280,001  to  300,000;  and  45,000  six  per  cent,  cumulative 
prc-fLrence    sliares    of   £1    each,   fully   paid,   Nos.   3(M,n01    to   :«0.000. 

Anglo-American  Telegraph  Co.,  Ltd. — Interim  dividend 
for  the  quartan'  ended  September  30th,  15s.  p<;r  cent,  on  the 
ordinary  sto<'k,  and  .£1  Ills,  per  cent,  on  the  preferred  stock, 
less  income-tax. 

West  India  &  Panama  Telegraph  Co.,  Ltd.  —  Interim 
dividends  for  half-year  ended  June,  1917  : — 6s.  on  the  first 
and  second  preference  shares,  6d.  per  share  on  the  ordinary, 
free  of  tax. 

Western  Telegraph  Co.,  Ltd. — Dividend,  3s.  per  share, 
and  a  bonus  of  4s.  per  share,  both  free  of  tax,  making  the 
total  for  the  year  ended  at  June,  1917,  8  per  cent. 

Babcock  &  Wilcox,  Ltd. — Interim  dividend,  0  per  cent. 


STOCKS  AND    SHARES. 


Tuesday  Evening. 

The  strength  which  has  prevailed  amongst  gilt-edged  stocks 
gives' rib  indication  of  abatement,  and  the  inauguration  of  an- 
other thrift  campaign  will  have  the  effect  of  giving  a  fillip 
to  the  issue  of  National  War  Bonds.  This  has  an  effect  upon 
other  gilt-edged  stocks,  and  tife  Consol  market  is  good 
throughout,  reflectirig  firmness  on  such  issues  as  industrial 
debenture  stocks,  and  the  best  class  preference  shares.  The 
discussion  that  has  arisen  with  regard  to  the  possibility  of 
a  levy  on  capital  is  not  affecting  Stock  Exchange  markets  in 
any  way,  but  the  prospects  which  are  opened  in  this  direc- 
tion are  arousing^  a  good  deal  of  attention.  They  make,  at 
any  rate,  an  interesting,  not  to  say  poignant,  subject  for 
consideration. 

The  home  railway  market  is  but  fairly  well  maintainetl. 
Once  more  the  amount  of  public  support  necessary  to  keep 
things  going  in  this  section  has  dwiniiled  away,  and  business 
is  of  a  very  irregular  order.  The  Undergrounds,  however, 
keep  tolerably  steady,  and  the  advertisement  which  they  re- 
ceived through  moonlight  nights  is  regarded  as  a  somewhat 
grim  bull  point  for  the  stocks.  Underground  Electric  In- 
come bonds  are  maintained  at  84,  but  Metropolitans  shed  \ 
and  Districts  declined  to  16.  There  is  not  much  doing  in  the 
other  stocks. 

Activity  in  Marconi  shares'  is  wavering  a  little.  One  day 
there  will  be  a  very  animated  market,  while  on  the  next, 
business  falls  aw'ay  to  a  shadow.  Attention  centres  a  good 
ileal  upon  the  American  Marconi  shares,  possibly  because 
there  is  more  speculation  in  these:  possibly  because  those  w'ho 
follow  the  market  seem  to  think  there  is  wider  scope  foi' 
capital  appreciation  here  than  there  is  in  the  other  Marconi 
.shares.  The  parent  Marconis  are  1/16  lower  at  3  7/16. 
.Americans  rose  to  23s.  3d.,  but  came  back  again  to  22s,  9d. 
Canadians  are  lis  9d.,  and  Marines,  which  have  a  useful 
investment  following,  are  a  good  spot  at  2  21/.32,  both  old  and 
new  shares.  There  has  been  a  little  interest  taken  just  lately 
in  shares  of  the  Spanish  Marconi  Co.,  the  price  being  about 
lis.   6d. 

The  appetite  for  cable  stocks  is  keen  as  ever.  Easterns, 
We.sterns,  Eastern  Extensions,  and  Globes  are  the  four  popu- 
lar investments,  this,  of  course),  being  due  to  the  fact  that 
the  ilividends  on  the  quartette  are  paid  free  of  income-tax. 
Prices  are  better,  and  once  again  it  has  to  be  remarked  that 
stoti  is  a  good  deal  more  easy  to  place  than  it  is  to  buy.  The 
recent  reports  are  excellent,  and  have  given  reassurance  to 
those  who  were  inclined  to  apprehend  a  possible  deduction  of 
income-tax  from  dividend  payments.  .At  present,  anyway, 
there  seems  to  be  little  fear  of  such  an  alteration  being  made. 
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South  X^^ndons  are  ^s.  better  at  3';  B^omptons  reacted  J  to 

G\.  Tbese  arc  the  only  changes  amongst  the  Home  electricity 
.shares,  where  the  list  as  a  whole  keeps  very  hard.  General 
Electric  ordinary  have  risen  to  18.  British  Westinphouse 
preference  eased  off  to  2  l.')/16.  Recent  buyers  of  these  shares 
arc  waiiting  to  take  their  profits  in  the  absence  of  any  fur- 
ther developments — even  rumour  being  quiet— in  connection 
with  the  American  interests  that  were  recently  ^.Teditcd  with 
intentions  to  bring  about  .some  kind  of  working  arrangement 
between  the  manufacturers  in  this  and  their  own  country, 
iidison  Swan  shares,  however,  are  better.  The  fullv-paul 
have  gained  5s.  at  £-2;  the  ^3  shares  rose  to  '24s..  though  at 
llu'  moment  they  arc  obtainable  at  this  price.  The  company's 
1  iK'r  cent,  debenture  stock  is  a  point  up. 

In  the  colonial  and  foreign  group,  ■  Kalgoorlie  preference 
have  hardened  to  5s.  3d.,  but  Kalgoorhe  Tramways  debenture 
at'l'3i  is  lower,  the  price  being  still  more  or  less  nominal. 
One  feature  of  the  last  few  days  is  a  pt^rsistent  demand  for 
Manila  Electric  Railway  capital  stock,  on  which  the  price 
has  ri.son  -1  to  70.  Anglo-Argentine  Trams  First  preference 
icco<lod  to  ;?,  and  Brazil  Tractions  remain  depressed  at  45. 
The  Mexican  stocks  are  also  dull  and  heavy,  small  falls  occur- 
ring in  the  bonds  of  the  Tramways  Co.  British  Columbia  4i 
per  cent,  debenture  at  51  sho^vs  a  slight  recovery. 
Rubber  shares  are  steady  and  command  a  good  deal  of  sup- 
,■-  port.  There  is  a  further  advance  amongst  copper  issues.  The 
vriariuament  shares  have  been  inactive,  but  iron  and  steel 
des-.'riptions  keep  on  rising.  On  the  whole,  the  Stock.  Ex- 
change gets  a  good  deal  of  bu.siness  these  days,  in  spite  of  air 
raids  and  other  impediments. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Blbotkioitt  UoupahieSi 


Dividend 


Brompton  Ordinary 
Charing  Cross  Ordinary 

do.       do,         do,     4iPreJ., 

Chelsea       

City  of  London 

do.       do.    6  per  cent.  Pref. 
Ooanty  of  London 

do.         6  per  cent.  Pref, 
Kensington  Ordinary 
London  Electric 

do.         do.  6  per  cent.  Pref, 

Metropolitan         

do.  4^  per  cent.  Pref, 

St,  James'  and  Pall  MaU 
SoQth  London       .J        ..        .. 
Sonth  Metropolitan  Pref. 
Westminster  Ordinary  . . 


1916. 
10 
6 


*i 

8 
E 
7 
7 


1916. 

9 

e 

8 
6 
7 


a 

6 
7 
7 


Price 

Oct.  23, 

1917, 

6i 


Rise  or  fall 
this  week. 


at 

13 
lOJ 
II 
10 

BJ 

1 

8i 

11 
7 

3 

:il/6 

61 


TsLxsaxrBB  and  TiLiPHoifiis. 


Anglo-Am.  Tel.  Pref 6 

do.  Def 3816 

Chile  Telephone 8 

Cuba  Sub.  Ord B 

Eastern  Extension         . .        . .  8 

Eastern  Tel.  Ord.  ..        ..  8 

Globe  Tel.  and  T.  Ord 7 

do.  Pref.  ..  8 

Oreat  Northern  Tel 33 

Indo-European IS 

Marconi       ; 10 

Oriental  Telephone  Ord.        . .  10 

United  R.  Plate  Tel 8 

West  India  and  Pan 6d. 

Western  Telegraph        . .        . .  8 


IJ 

8 

B 

8 

8 

7 

6 
31 
IS 
16 
10 

8 
6d. 


HoHE  Rails. 

Central  London,  Ord.  Assented  4         4 

Metropolitan         I  1 

do.         District       ..        ..  Nil  Nil 

nnderground  Electric  Ordinary  Nil  Nil 

do,  do,     "A"     ..  Nil  Nil 

do.  do.     Income  6         4 


m 

14i 

14!)lt 

10^ 
89 
63i 

3,'., 
8,> 

,«?.! 

If. 


60i 
16 

H 
6/a 
81 


+  1 


+  i 
+  1 
+  i 


+  i 


Yield 

P.O. 

£e  18 

6  9 
6  18 
6  9 
6  8 
6  18 
6  7 
6    0 

5  14     3 
Nil 

6  fi  8 
4  12  i 

7  4  0 
6  14  6 
6  13  4 
6  ID  6 
6    8  3 


a  1  0 

6    9  0 

5  II  4 

6  14  3 
•B  7  7 
»B  7  0 
•6    6 


6  15    8 


6 

6 

4 

3  2 
•5  IB 

3  fi 
•6    K 


6  12    3 
4    4    8 

Nil 
Nil 

Nil 

•4  I,-;   3 


FoRKlON  TrAXS,  ±0, 

Dividend 


1916.    1916, 


Adelaide  Sap.  6  per  cent.  Pref, 

Anglo-Arg.  Trams,  First  Pref,  6i 

do.  3nd  Pref;  . .  6i 

do.  6  Deb.      ..  6 

Brazil  Tractions  . .         . .        . .  4 

Bombay  Electric  Pref 6 

British  Columbia  Elec.  RIy,  Pfce,  6 
do,              do.            Preferred  Nil 

do.  do.  Deferred  Nil 

do.  do.  Deb.  4i 

Mexico  Trams  6  per  cent.  Bonds  Nil 

do.  6  per  cent.  Bonds  Nil 

Mexican  Light  Common         . .  Nil 

do.  Pre! Nil 

do.  lit  Bonds        ..  Nil 


i  ^ 


H 


6 
« 

6 

6 
Nil 
Nil 

Nil 
Nil 
Nil 
Nil 

Nil 


8 

B7i! 
45 
98 
40^ 
:iO 
27J 
61 
4.^ 
39 
224 
86 
464 


MAMUKAOmaiNO  COMPARIBB, 


Babcock  i  Wilcox 
British  Alomininm  Ord. 

British  In8nlat«d  Ord 

Briiiah  Weatinghoase  Pref.    .. 
Oallenders 

do.       6  Pref. 

Castner.Kellner 

Edison  Swan,  fully  paid 

do.       do.  4  per  cent.  Deb. 
Blectric  Oonstnj''t*on    . . 
W«o.  BIpf.  Pref.  ,. 

do.        Ord 
HenlPT 

do.      «i  FtO, 

iDdlaRabDsr 


16 

7 
17J 

1» 
30 

6 
33 

4 

U) 

36 
44 
10 


Ttl«(raph  Con 30 


16 
10 
30 

^ 

90 

6 

39 

4 

7« 

6 
10 
36 

iS* 

30 


14 


14« 
4i 

3 
73* 

I 

lUi 
18 

IM 
1 

14 
40 


— 

6    3    1 

-A 

9    3    4 

— 

_ 

— 

7    8    8 

_ 

6    4    8 

— 

12    «  10 

— 

Nil 

— 

Nil 

+  1 

8    6    8 

— 1 

Nil 

— 1 

Nil 

— 

Nil 

— 

NU 

~~ 

— 

_ 

4  13     4 

— 

K    8     1 

— 

fi  16    7 

.'-.     2     0 

6  18    0 

— 

6     1     U 

— 

6     8    0 

+  i 

Nil 

+  1 

6    8  n 

-- 

7  10    1) 

r,  U    A 

4      1 

S  11     II 

7  18     f 

— 

6  19     6 

— 

•7     3  10 

— 

•S     0     8 

MARKET     QUOTATIONS. 

It  should  be  remembered,  in  maldnff  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  October  24th 

CHEMICALS.  Ac. 


a  Aoid«  Oxalic  ..      -  ..        ,.        ,.  par  lb. 

a  Ammoniac  Ral        . .        . .        . .  per  ton 

a  Ammonia,  Muriate  (largo  crystal)  ,, 

u  iiiuLilphxiie  of  Carbon       ..         ..  ,i 

a  Borax „ 

a  Copper  Sulphate ,, 

a  potash,  Chlorate per  lb. 

a       M       Peroblorate         ..        ..         ,, 

a  Shellac  per  cwt, 

a  Sulphate  of  Magnesia      . .         . .  per  ton 
a  Sulphur,  Sublimed  Flowers      . .  „ 

a        M  Lump }, 

a  Soda,  Chlorate        per  lb. 

a      It      Crystals         per  ton 

a  Sodium  Bichromate,  casks        , .  per  lb. 


METALS.  &c. 

c  Brass  (rolled  metal  9"  to  12"  basis)  per  lb. 

c      M     Tubes  (solid  drawn)         ,,  ,, 

c      M      Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)       ..  ,, 

g      ,,       Bars  (best  selected)       ..  per  ton 

g      ,,       Sheet          ,, 

g      ,,       Bod ,, 

d      I,       (Eleotrolytio)  Bars        ..  ,, 

tf      „                 ,,              Sheets     ..  „ 

d      •(                  M              Wire  Rods  „ 

J      „                 „              H.C.  Wire  per  lb. 

/"Ebonite  Bod „ 

f        „        Sheet          „ 

n  German  Silver  Wire        ..        ,,  ,, 

A  Gutta-percha,  fine „ 

h  India-rubber,  Para  fine  ..        ..  ,, 

I  Iron  Pig  (Cleveland  warrants)    . .  per  ton 

/     „    Wire,  galv.  No.  8,  P.O.  qual.  „ 

^  Lead,  English  Pig v,, 

g  Mercury         per  bot. 

e  Mica  (in  original  oases)  small  . .  per  lb. 

e      ti                 ti             (I      medium  ,, 

e      )■                 II             11      large  ..  ,, 

£^  Silicium  Bronze  Wire     ..        ,,  per  lb. 

r  Steel,  Magnet,  in  bars      . .        . .  per  ton 

g  Tin,  Block  (English)        ..        ..  „ 

n    Hi'b  Wire,  Nos.  1  to  16    ..        ..  per  lb. 


Latest 

Frioe. 


1/6 

£75 

£64 

£33 

£88 

£63 

a/6 

2/- 

£12  10 

£16 

£35 

£26 

lO^d. 

120/- 


1/6).  to  1/7 

£150 

£1  dec 

£150 

£1  dec 

£150 

£Idec 

£125 

£152 

£i3a 

I/8i 

3/- 

2/6 

,, 

3/8 

, , 

6/10 

.. 

3/5J 

Jd. ino 

Nom. 

£42 

Nom. 

6d.  to  8/- 

8/6  to  6/- 

.. 

7/6  to  14/-  A  up. 

1/84 

.. 

B/6 


Fortnight's 
Ino.  or  Deo, 


Qnotations  supplied  by- 


a  G.  Boor  &  Co. 

c  Thos.  Bolton  .4  Sons,  Ltd. 
Cd  Frederick  Smith  &  Co. 

e  F.  Wiggins  &  Sons. 
;e)f  India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Shakespeare. 

h  Edward  Till  &  Co. 

i  Boiling  &  Lowe.    • 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  &  Co. 


'iDiTldenda  |^id  free  otjinooraftax.X 


Supplies  for  German   Central  Stations. — According  to 

hj.T./..  the  amount  of  copper  allowed  quarterly  liy  the  German 
Meial  Controller  for  the  purpose  of  maintenance  and  repairs  in 
electricity  undertakinpfs  is  at  present  from  2  to  .■}  kg.  (4  J  to  Gi  lb.) 
per  100  K\v.  installed.  The  allowance  to  stations  which  serve  only 
liphtins'  networks  is  subject  to  special  control.  All  metal  thus 
released  must  be  replaced  by  old  metal  or.  if  there  is  a  loss  in  the 
repair  job,  this  must  be  made  s'ood  by  metal  taken  from  some  source 
not  already  re([uisitioned.  The  central  station  may  not  claim  in 
respect  of  repaii-s,  .^c,  to  be  made  in  consumers'  works  ;  the  latter 
must  make  their  own  claim.  Iron  and  steel  8upi>lics  are  sul)jectto 
strict  control,  but  iron  parts  held  in  stock  by  central  stations 
tor  rumiinj?  repairs  and  the  like,  may  be  used  without  a  8i)eci^l 
jiermit.  Electricity  stations  stand  third  on  the  "  urgfency  list " 
prepared  by  the  military  authorities  for  the  control  and  disposal 
of  railway  trucks.  The  first  three  items  on  the  list  are  :  (1)  Coal, 
coke  and  briquettes.  (2)  Timber  of  every  description,  wood  carbon- 
isation products.  CO  Constructional  and  working  materials,  tools 
and  machinery  for  mines,  t;as  and  electricity  works.  Electricity 
st.ations  have  hiul  to  )mt  up  with  inferior  or  unsuitable  coal  supplies 
and  they  will  remain  under  this  disnilvantatre.  In  order  that  they 
may  keep  their  trailers  in  pood  order  and  obtain  full  rated  output 
from  them,  it  is  recommended  that  they  adopt  forced  draufjht.  cooled 
States  and  coal  breakers.  These  improvements  should  be  made 
forthwith  in  order  that  they  may  1«^  comjjletely  available  for 
future  peak-loafi  periods.  The  Electricity  .\dministration  (Elek- 
trizitiitswirtschaftsstelle)  is  willinjf  to  dn  cvcryt-hintf  in  its  power 
to  assist  in  rapid  delivery  and  installation  of  the  of|uipment 
concerned. 

Charge  of   Stealing  Lamps.— Acconlin':  to  the  Ikiilii 

C/ii-t'iiirli;  a.  i:hari;v  of  .stealing'  .*<i;.s,O0u  electric  bulbs.  valuefJ  at 
C 1  .MOO.  was  broutrht  at  the  Guildhall  on  Saturday  a^rainst  8inu>n 
Ooitch,  a  Spitalfields  electrical  eu^riueer.  .\c<;us(ul  s  explauatnoii 
wj^  that  he  boujfht  the  lami>s.  l>ut  in  a  1k)x  uudor  his  bed  the  police 
lound  .5,300  bulbs,  which  bore  the  initials  of  the  prosecutor's  factory. 
^  reninnd  wa-s  ordered,  bnil  in  i-'200  bi'inj?  allowrfl. 

First  Aid  in  Factories. — Tbr  oi-ler  of  the  }J[ome  Secretary 

in  reirard  to  ambulance  and  first  aid  lurangaments  at  blttst  intnaa^s, 
'  oppcr  mills,  iron  mills,  foundries  and  metal  works,  'Omcs  into  foroe 
on  I)cccmber  1st.  and  copies  may  'jr  purchMed  at  H.M.  Stiition^i-y 
Office. 
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{Continued  from  page  382.) 

ThR   InST.ALWTION    'and    C.4KK   OF    A    M.^ONETO. 

1.  InstaUatinn. — Satisfactory  opiTation  of  a  niasnoto  can 
only  result  if  the  alit,'nniciit  hft\vo<'n  tho  ilriving  hhaft  ami 
tiic  magneto  (-liaft  be  perfect.  It  i.s  necf.ssary  to  drive  the 
iiiat;neto  tlirough  some  form  of  Hexible  coupling,  and  in  a 
templing  that  i.s  u.'K^d  very  exten.sively  on  aeroplane  engines 
the  drive  is  transmitted  through  a  steel  leaf  spring  having 
a  total  cross-st>ction  of  II  mm.  X  lo  mm.  Provision- is  made 
for  obtaining  an  angular  adjustment  of  the  part  which  grijis 
the  leaf  spring,  with  r<'si>ect  to  the  part  secured  to  the 
niagi\eto  spindle,   for  the  purpose  of  timing. 

This  particular  design  of  couiiling  is  not  ideal,  becaus<'' 
whilst  being  suf'licieiitly  flexible  in  a  plane  at  right  angle.s  to 
the  axis  of  rotation,  to  take  care  of  ia|iid  and  cyclic  varia- 
tions in  the  driving  torque,  it  does  not  allow  fni'  tlie  align- 
ment of  the  two  shafts  being  slightly  in  erroi-.  Obviously, 
any  error  of ^  this  nature  will  bring  into  play  large  stresst\s 
which  may  eventually  yause  the  magneto  to  function  im- 
perfectly. A  large  percentage  of  the  troubles  that  have  arisen 
in  practice  with  aeroplane  magnetos  liave  been  ilue  to  im- 
perfect alignment. 

The  magneto  nianufacturor  is  very  careful  in  macliining 
the  ba.se  to  ensure  that  the  di.stance  between  the  bottom  of 
the  base  and  the  axis  of  the  spindle  conforms  with  extremely 
fine  limits  of  accuracy.  For  example,  this  distance  in  the 
t.\pe  .\.8.S.  magneto  is  nominally  50  mm.,  the  limits  being 
plus  0  mm.  and  minus  0.0;")  mm.,  giving  a  tolerance  of  0.05 
mm. 

The  author  doubts  whether  engine  builders  are  working  to 
such  tine  limits  as  these  in  milling  the  platform  to  which 
the  magneto  is  .secured,  and,  in  fact,  it  is  a  very  difficult 
matter  for  them  to  do  .so.  Some  improvement  is  therefore 
to  Ix-  looked  for  in  the  dii'ection  of  devising  some,  method  of 
fixing  that  will  simplify  the  machining  problem.  The  use 
of  a  curved  base  plate  on  the  magneto  is  a  possible  solution, 
becaiise  this  enables  the  engine  builder  to  machine  the  sur- 
faces requiring  alignment  at  a  .single  boring  ojieration.  in- 
stead of  having  to  perfomi  two  distinct  boring  aijd  milling 
oi>e  rations. 

The  curved  form  of  base  is  used  by  the  S.E.V.  Co.,  of 
Paris,  on  ctne  of  their  rotating  armature  tyjie  six-cylinder 
magnetos.  With  this  arrangement  dowel  pins  are  used  in 
the  l)ase  for  location  purposes,  the  magneto  itself  being 
secured  by  some  form  of  clamping  device.  This  would  seem 
to  Ivt'  an  eminently  sound  arrangement. 

Even  when  fixing  screws  are  used  in  the  base,  it  is  cus- 
tomary to  employ  a  strap  which  completely  embraces  the 
magnets.  These  straps  are  usually  made  of  steel,  and  tests 
carried  out  on  a  type  A.S.S.  magneto  have  shown  that  the 
.-Jiunting  of  the  magnet  flux  resulting  therefrom  amounts  to 
about  6  per  cent.  This  means  approximately  a  1'2  per  cent. 
los.s  in  the  energy  output  of  the  magneto — an  amount  not  to 
be  overlooked.  It  is,  therefore,  recommended  that  the  straps 
be  made  of  phosphor  bronze,  and  steps  are  now  being  taken 
to  make  this  change. 

•J.  Timing. — It  is,  of  course,  essential  that  when  installing 
n  magneto  the  adjustment  of  the  coupling  should  be  carefully 
made  U>  give  what  is  termed  the  correct  "  timing."  In  other 
words,  when  the  contacts  are  just  on  the  point  of  separating 
— as  determined  by  the  indication  of  a  liattery  and  bell  con- 
nect<^d  in  parallel  with  them — the  relation  of  the  driving 
shaft  to  the  magneto  shaft  must  be  such  that  the  piston  in 
the  cylinder  to  be  fired  is  some  definite  di.stance  from  the  top 
of  its  stroke.  When  the  magneto  is  provided  with  variable 
ignition,  this  adjustment  is  made  with  the  timing  lever  fully 
advanced.  T'sually,  an  aeroplane  magneto  is  timed  so  tliat 
each  cylinder  is  fired  when  the  crank  is  about  30  deg. 
behind  the  dead-centre  position. 

In  the  type  A..H.S.  magneto  the  o]>eration  of  timing  is 
t'acilitated  by  the  introduction  of  linking  holes  in  the  distri- 
butor bnish  gear  wheel  and  distributor  end  plate,  .so  that  a 
pin  inserted  in  the  gear  wheel  can  lock  the  .sleeve  inductor 
in  the  correct  position.  The  pin  can  only  be  inserted  after 
the  distributor  is  removed,  and  likewi.se  the  pin  must  be 
withdrawn  before  the  distributor  can  be  replaced.  This 
ensures  that  the  magneto  is  not  run  with  the  locking  pin 
inadvertently  left  in  place. 

3.  Setfivg  of  Distribalor  Bntuh. — When  the.  contacts  are 
on  the  iioint  of  separating  and  the  high-tension  discharge  is 
about  to  begin,  the  carbon  brush  (or  metal  brush  in  the  type 
A.S.S.  magneto)  shoidd  overlap  the  distributor  st>gment  to 
the  extent  of  about  two-thirds  of  its  contact  surface.  In  the 
rotating  armature  type  magneto  the  desired  I'elation  between 
bni.sh  and  segment  can  be  easily  achieved  by  altering  the 
me.shing  of  the  distributor  brush  gear  w^heel  with  the  full- 
speed  wheel  on  the  armature  .shaft.  Generally  speaking,  the 
correct  meshing  is  indicated  by  the  magneto  manufacturer, 
who  spot-marks  two  teeth  on  the  brush  gear  wheel  and  one 
tooth  on  the  other  wheel.  When  the  armature  is  in  some 
definite  position  the  lattei-  tooth  should  mesh  between  the 
two  former  teeth. 

*  Abstract  of  pap;r  read  by  Mr.  A.  P.  YoDN'G,  A,M.I.E.E.,  before 
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In  the  ty[>i>  .V.S.S.  magneto  the  relation  of  brush  to  seg- 
ment can  only  be  altered  by  displacing  the  brush  holder 
mounting  with  ri'spect  to  the  gear  wheel  to  which  it  is 
s(>cured.  A  change  in  the  meshing  of  the  two  gi-ar  wheels 
is  not  permissible. 

4.  Care  of  Diniribulor  and  linmh. — The  di.stiibutor  and 
bru.sh  are  vital  parts  of  any  magneto,  and  iu  overhaulmg 
they  should  bi'  subjected  to  very  careful  treatment.  The 
brush  track  of  the  distril)utor  should  be  kept  clean  and 
polished.  Any  appreciable  carbon  deposit  can  be  renjoved 
by  cleaning  the  track  with  a  cloth  .soaked  iu  |X-trol,  but  if  the 
segnu^nts  protrude  even  by  the  smallest  amount,  it  is  neces- 
.sary  to  have  the  track  machined.  If  the  distributor  is  madi' 
of  an  entirely  satisfactory  insulating  mat^'rial,  trouble  of  this 
nature  will  not  be  experienced,  because  there  will  be  no  ten- 
dency for  the  insulation  to  shrink  away  from  the  metal  during 
the  life  of  the  distributor. 

For  the  best  results  to  be  .secured,  it  is  necessary  to  use 
a  veiy  haril  grade  of  carbon  brush,  which  slimild  Im'  properly 
bedded  and  polished.  The  spring  tension  should  not  be 
excessive,  and  both  brush  and  spring  .should  be  iH'rfectly  free 
to  move  in  a  radial  direction.  There  should  be  iuj  signs  of 
binding  in  the  brush  holder.  In  certain  quarters  a  carbon 
brush  having  a  highly-iKilished  contact  face  is  looked  upon 
with  suspicion,  and  in  consequence  it  is  the  practice  to 
remove  the  polished  surface  by  the  careful  application  of  a 
file !  This  is  a  nio.st  pernicious  habit,  and  cannot  be  con- 
demned loo  strongly. 

Experience  has  shown  that  to  .secure  freedom  from  what 
is  called  "  tracking  "  of  the  distributor  it  is  veiy  necessary 
to  u.se  a  carbon  bru.sh  that  will  readily  take  a  high  [lolish. 
The  poli.shed  .skin  on  the  face  of  the  bru.sh  is  n  desirable 
thing,  and,  when  working  in  conjunction  with  a  distributor 
made  of  suitable  material,  and  having  a  polished  brush  track, 
there  is  no  likelihood  of  "  tracking." 

5.  C'onlact  Breaker. — The  satisfactory  operation  of  any  mag- 
neto is  to  a  very  large  extent  dependent  upon  the  platinum 
contact  breaker  points  being  correctly  adjusted.  In  the  type 
.\.S.S.  magneto  the  maximum  gap  between  the  contact  points, 
which  are  made  slightly  convex,  .should  be  .OV'2  in.  In  rotat- 
ing armature  type  magnetos  the  gap  usually  worked  to  is 
.015  in.,  and,  generally  speaking,  a  magneto  that  has  to 
operate  at  very  high  speeds — that  is,  one  which  has  to  .give 
a  large  number  of  sparks  per  minute,  as  in  the  case  of  a 
12-cylinder  magneto — should  work  with  a  smaller  gap  than 
one  that  has  not  to  iJerfomi  such  strenuous  duties.  Great 
care  should  be  ex<'rcised  to  prevent  oil  getting  on  to  the  con- 
tacts, because  this  will  set  up  sparking,  in  consequence  of 
the  large  resistance  interpo.sed  between  the  contact  faces, 
and  carbonisation  of  the  oil  will  result,  which  will  greatly 
interfere  with  the  .satisfactory  running  of  the  machine.  The 
contacts  should  therefore  be  kept  perfectly  clean,  and  this 
can  be  readily  done  by  using  a  fine  emery  cloth.  A  file 
should  not  be  employed   under  any  circumstances   whatever. 

C.  Lubrication. — As  it  is  standard  practice  to  use  ball  bear- 
ings in  every  type  of  high-tension  magneto,  very  little  lubri- 
cation is  neces.sary.  and  special  attention  should  be  given  to 
this  point  by  all  those  w'ho  are  entrusted  with  the  care  of 
magnetos  fitted  to  aeroplanes  or  n.sed  for  other  puriKises. 
Over-lubrication  is.  in  fact,  more  likely  to  produce  injurious 
results  than  too  little  lubrication,  because  the  oil  w-ells  are 
likely  to  become  flooded,  and  oil  will  possibly  find  its  way 
into  the  distributor  and  contact  breaker  housing.  Taking  the 
type  A.S.S.  magneto,  for  example,  six  drops  of  oil  in  each 
oil   well  every  P2  hours  of  running  will  be  quite  sufficient. 

The  Problem  of  Engine   Starting. 

The  starting  characteristics  of  the  i>etrol  motor  ai'e  in- 
herently bad.  With  other  prime  movers,  such  as  the  steam 
engine  or  turbine,  motion  results  as  soou  as  steam  is.  allowed 
to  enter  the  machine,  whil.st  the  ordinary  electric  motor  can 
be   started   by  the  simple  closing  of  a  switch. 

There  are,  fundamentally,  only  three  methods  of  sfaitrng 
a    petrol  motor,  neither  of  wliich  is  ideal  :  — 

(a)  To  rotate  the  crank  shaft  slowly  by  applying  a  driving 
torque,  until  the  cylinders  are  filled  with  an  explosive  mix- 
ture and  the  magneto  is  running  at  a  .sufficiently  high  speed 
to  ensure  satisfactory  ignition.  The  driving  torque  may  be 
produced  either  by  hand  rotation  or  by  driving  the  crank 
shaft  through  gearing  with  an  electric  motor  fed  from  a 
battery. 

(/))  To  introduce  compressed  air  into  the  cylinders  .so  that 
the  necessary  driving  torque  is  tran?;mitted  to  the  crank  shaft 
through  the  medium  of  the  pistons  and  cylindeis.  Starting 
is  then  effected  as  under  (a).     \ 

(c)  To  fill  one  particular  cylinder  with  an  explosive  mix- 
ture by  hand  rotation,  or  in  some  otlier  way,  and,  whilst  the 
crank  shaft  is  stationary,  cause  an  igniting  spark  to  occur  in 
thjs  cylinder,  using  for  this  specific  purpose  a  hand-oi>erat<^d 
auxiliary  magneto  co-operating  with  the  main  magneto.  The 
main  magneto  may  itself  be  adapted  for  producing  this  spark, 
while  stationary,   if  suitable  auxiliary  apparatus  be  provided. 

Method  («),  u.sing  an  eleciric  motor,  is  generally  adopted 
in  .Vmerica  at  the  present  time  for  motor-cars.  It  is  also 
employed  very  considerably  in  this  country  for  the  same  pur- 
pose. The  method  is  far  from  perfect,  chiefly  for  the  reason 
that  the  torque  required  to  start  the  engine  is  enormous  for 
the  size  of  motor  that  is  generally  in.stalled. 
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The  consequence  is  that  at  the  instant  when  the  switch  is 
closed,  the  nionientaiy  rush  of  current  reaches  an  extraordi- 
narily high  value— about  'M)  amps,  for  a  I'J-volt  battery— 
when  consideieil  in  relation  to  the  capacity  of  tlie  battery 
that  has  to  supply  it.  Such  treatment  means  that  the  battery 
very  rapidly  wears  out  and  becomes  useless. 

Tliis  method  has  been  tried  on  aeroplanes,  but  with  what 
suct'ess  the  author  cannot  say.  Fundamentally,  it  does  not 
st^em  to  be  a  method  particularly  .suited  to  the  requirements 
of  the  case,  unless  by  very  special  att<Mition  to  the  design  of 
the  electric  motor  it  is  iwssible  to  reduce  the  weight  to  an 
extremely  small  figure. 

Method  (/))  has  also  been  tried  on  aeroplanes,  but  here, 
again,  possibly  on  account  of  the  increased  weight  of  the 
compres.sed-air  bottles  which  have  to  be  carried,  the  method 
does  not  seem  to  have  come  into  general  u.se. 

Method  (c)  appeai-s  to  have  met  with  the  greatest  success, 
and  it  is  the  method  generally  used  at  the  present  time  on 
aerojdanes.  So  that  this  method  can  be  applied,  it  is  neces- 
.sary  to  slightly  modify  the  distributor  brush  holder,  by  add- 
ing what  is  termed  a  "trailing  point."  This  is  merely  a 
nickel  point  which  is  moulded  in  the  insulator  so  that  the 
angle  between  it  and  the  axis  of  the  distributcu-  brn.sh  is 
something  of  the  order  of  30  deg.  This  point  is  connected 
to  a.  brass  ring  on  the  front  of  the  brush  holder  moulding, 
.  and  an  extra  terminal  on  the  distributor  is  connected  to  an 
additional  carbon  l)rush  which  is  in  contact  with   the  ring. 

The  hand-starting  magneto— which  is  a  small  rotating  arma- 
ture type  machine  driven  through  gearing  by  hand — is  con- 
nected to  the  extra  distributor  t-erminal,  so  that  when  it  is 
operated  the  trailing  point  is  maintained  at  a  high  potential. 
This  means  that  when  the  trailing  point  comes  in  close 
proximity  to  the  trailing  edge  of  the  distributor  segment 
current  will  flow  from  the  (joint  to  the  segment  through  the 
air.  and  thence  to  the  electrodes  of  the  .spark  plug  in  the 
cylinder  that  is  filled  with   an  explosive  mixtu)e. 

Owing  to  the  angular  displacement  between  the  trailing 
point  and  the  main  brush,  the  piston  in  the  cylinder  under 
con.sidei-ation  will  always  be  near  the  dead-centre  position 
when  the  conditions  as  previously  descrilied  obtain.  The 
piston  should,  thei-efore,  receive  a  foi-ward  impulse  when  the 
spark  occurs,  and  this  should  be  followed  by  other  impulses 
in  proper  sequence,  until  a  .speed  is  reached  at  which  the 
ordinary  magneto  is  capable  of  performing  its  proper  func- 
tions. 

The  hand-starting  magnetos  that  have  been  developed  in 
this  country  differ  from  the  standard  Bo.sch  machine  in  that 
no  high-tension  switch  is  provided  for  the  purpose  of  break- 
ing the  connections  to  the  main  magneto  so  long  as  the 
starting  magneto  is  being  operated.  It  is  true  that  the 
introduction  of  such  a  device  complicates  the  wiring,  because 
it  rneans  that  the  high-tension  lead  from  the  armature  of  the 
mam  magneto  has  to  be  brought  to  a  distributor  terminal  on 
the  .starting  magneto,  and  another  lead  run  between  some 
other  terminal  on  this  distributor  to  the  rotating  brush  on 
the  main  magneto. 

Against  .all  this  we  have  to  con.sider  that  the  u.se  of  a  higli- 
ten.sion  switch  absolutely  prevents  the  main  magneto  commg 
into  action  until  the  starting  magnet^  is  stopjied.  Without 
the  high-tension  switch  the  main  magneto  will  come  into 
action  at  extremely  low  .speeds,  so  that  to  prevent  backfires 
It  is  necessary  to  retard  the  ignition  during  the  starting 
period.  The  other  .scheme  eliminates  this  nece.s.sitv,  because 
with  fixed  ignition  on  the  main  magneto  it  should  be  pos- 
sible to  take  the  engine  up  to  a  sufficiently  high  speed  with 
the  hand  starter  to  ensure  that  when  the  main  magneto 
comes  into  operation  the  timing  of  the  .spark  will  not  be  too 
far  advanced. 

It  Is  perhaps  not  out  of  place  to  refer  to  the  method  of 
starting  adopted  on  the  SKi-u.p.  Mavbach  engine  fitted  to 
(.errnan  air.ships  brought  down  in  this  countrv,  as  described 
in  The  Autnrar  for  December  IGth,  lOKl.  niis'fvK  of  engine 
'\"s  SIX  cylinders,  two-point  ignition  being  provided  Two 
liosch  Z.H.fi  magnetos— a  new  tvjie  of  rotating  armature 
magneto  evidently  developed  siiue  the  outbreak  of  war— one 
of  which  IS  fitted  with  a  trailing  point,  are  provided  The 
hand  starter  is  coupled  up  to  the  magneto  with  trailing  p<iint 
in  the  ordinary  way. 

A  special  method  is  adopted  for  filling  the  cylinder  with  an 
explosive  mixture.  By  means  of  a  lever  and'  cam  shaft  all 
the  valve  tappets,  inlet  and  exhaust,  are  lifted  off  their  cams 
.^t  the^sJime  time  the  lever  actuates  other  levers  which  close 
the  exhaii.st  passage  .to  the  .silencer,  bv  partiallv  rotating  the 
water-cooled  barrel  valve  in  the  exhaust  manifnlil  The  ex- 
hau.st  iwts  and  the  outlet  in  the  exhaust  manifold  are  thus 
put  m  communication  with  a  .secondary  outlet  pi|X-  that  leads 
to  a  large  .suction  hand  pump,  by  means  of  which  gas  is 
sucked  into  the  cylinders  from  th<'  two  carburett<.rs  through 
all  the  inlet  valves.  When  this  has  been  done  the  lever  arm 
previously  referred  to  is  returned  to  its  normal  position  Tliis 
operation  opens  the  exhaust  outlet  to  the  .silencer  in  the 
normal  running  position  and  clo.ses  the  |)ipe  leading  to  the 
suction  pump.  The  hand  starter  is  finnllv  turned  and  the 
engine  begins  to  rotate. 

It  is  interesting  to  note  that  the  angle  between  the  trailing 

point  anil  the  centre  of  the  distributor   brush   on   the   Bosch 

Z.II.fi  magneto  is  42  deg.     On  the  type  A.S.S.  magneto  fitted 

with   trailing   point    this   angle  is,  as  already  .stated.  30  deg. 

{To   be  cnntinned.) 


BRITISH     AND     AMERICAN     ELECTRICAL 
TRADE     WITH     AUSTRALIA. 


A  fout.mc.ht  ago  we  published  (Elec.  Eev.,  p.  348),  under  the 
title  "■  Supertax '  on  British  Ti'ade  with  Austraha,"  a 
criticism  offered  by  the  Australian  Statesman  of  the  action  of 
the  Australian  Clii.stonis  Authorities  in  adding  10  per  cent,  to 
British  machinery  invoice  figures.  We  have  now  received 
the  following  copy  of  a  letter  written  to  the  Melbourne  Apr 
by  .Mr.  R.  P.  Bmw.n,  the  local  .secretary  of  the  B.B.A.M.A.. 
which,  in  view  of  its  interest,  we  quote  in  full  :  — 

"The  Senate  last  evening  (August  10th)  passed  a  resolu- 
tion for  the  appointment  of  an  official  representative  in  Wash- 
ington. The  debate  indicates  that  the  function  of  this  official 
representative  will  be  to  increase  Au.stralian  trade  with 
.America,  and  recent  cablegrams  show  that  the  appointment 
will  be  welcomed  by  the  TTnited  States  Government.  The 
cordiality  with  which  the  i)roposed  appointment  has  been 
received  in  the  United  States  conveys  the  impression  that  the 
United  States  .see,  in  the  appointment,  a  possibility  of  in- 
creasing very  materially  its  trade  with  Australia.  It  would 
be  interesting  to  know  whether  the  idea  of  making  this  ap- 
pointment originated  in  .\ustralia  or  in  the  minds  of  American 
representatives,  either  in  the  United  States  or  in  Australia. 
.\nyone  who  has  followed  tb(<  development  of  this  matter  up 
to  date  cannot  get  away  from  the  impression  that  its  ready 
approval  by  the  United  States  trade  authorities  is  inspired  by 
the  idea  that  through  this  channel  the  trade  of  the  United 
States  with  this  country  will  be  materially  increased.  We 
can  hardly  think  that  a  producing  country  like  the  United' 
States  is  hankering  after  the  products  of  Australia  to  such  an- 
extent  that  it  would  invite  or,  at  any  rate,  receive  so  warmly 
the  appointment  of  an  .Australian  representative  merely  for 
the  purimst»  of  promoting  the  exportation  of  .Australian  pro- 
ducts to  America,  but  rather  that  a  country  producing  much 
the  same  commodities  as  .Australia  is  animated  more  by  the 
desire  to  use  such  a  special  representative  as  a  means  of 
increasing  its  export  trade  to  Au.stralia. 

"  For  a  considerable  time  this  country  has  been  courted  in 
trade  matters  by  America,  who,  naturally,  has  been  taking 
advantage  of  the  difficulties  which  British  trade  has  experi- 
enced, due  to  war  conditions,  to  extend  her  export  trade  to 
Australia.  Australia  appears  now  to  be  on  the  point  of  yield- 
ing to  American  persuasion,  forgetting,  apparently,  the  enor- 
mous debt  she  owes  to  (Ireat  Britain  for  her  security  and 
existence  as  a  nation  and  for  support  in  the  whole  of  her 
financial  transactions. 

"  In  the  business  of  exporting  goods  to  Australia,  America- 
is  a  direct  competitor  of  the  United  Kingdom,  and  in  spite 
of  our  oliligations  to  the  mother  country  the  Commonwealth 
Department  of  Trade  and  Customs  has  for  some  considerable 
time  been  increasing  Creat  Britain's  difficulties  in  cairying 
on  her  export  trade  with  this  country  by  '  loading  '  British 
invoices.  Taking  advantage  of  the  increase  which  has  taken 
place  in  the  cost  of  manufacturing  in  (Ireat  Britain,  particu- 
laily  in  dynamo-electric  machinery,  the  Cu.stoms  authorities 
have  is.sued  a  ruling  that  all  invoices  for  dynamo-electric 
machinery  imported  from  the  TTnited  Kingdom  shall  be 
loaded  10  per  cent.,  with  a  net  result  that  British  manufac- 
turers have  to  face  a  10  i")er  cent,  increase  in  the  duty  which 
they  have  to  pay,  and  which,  in  some  cases,  notably  metal- 
filamiMit  lamps,  is  not  imposed  on,  at  least,  one  neutral 
country. 

"  The  Customs  Department  may  have  legal  justification, 
in  view  of  the  wording  of  the  Customs  Act,  for  loading  in- 
voices covering  the  importation  of  material  which  was  con- 
tracted for  before  the  war,  but.  at  tlie  present  moment,  if  a. 
British  firm  received  an  order  for  dynamo-electric  machinoi'.v 
the  invoice  value  is,  for  duty  purposes,  increased  10  per  cent, 
by  the  Cu.stoms  Department,  notwithstanding  the  fact  that 
such  an  invoice  carries  (ju  the  face  of  it  the  declaration  re- 
quired by  the  Customs  as  to  its  fair  value,  and  independent 
altogether  of  any  inquiries  as  to  whethei-  or  not  the  particular 
invoice  gives  the  fair  market  value  in  Great  Britain.  In  this 
particular  way  the  itresent  administration  of  the  Customs  Act 
defeats  the  declared  intentiiju  of  this  country  to  give  prefer- 
ence to  British  mateiial.  To  quote  one  instance  :  A  50-C.r. 
lamp  im|xirted  from  Holland  pays  in  round  figures  2}d.  duty. 
wbil<'  a  similar  lamp  imported  from  Great  Britain  pays  .^d. 
dutv.  Ft  would  be  interesling  to  a.scertaiii  from  the  Customs 
Department   wlicther,   for  example,    they  have  in   Holland   at  _ 

the  piesent  moment  officers  to  ascertain  what  is  a  fair  sellinfT         ■ 
value  of  lamps  in    Holland,  or  whether  they  have  officers  in         fl 
Sweden  to  a.scertain  the  fair  ^clling  value  of  electrical  material 
manufactured  in   Sweden  and  exported   to  this  country. 

"The  whole  attitude  of  the  Customs  Department,  and  the 
recent  developments  with  regard  to  the  appointment  of  a 
s)x'cial  repicsi'iitativc  in  the  I'liiti'd  States,  leaves  a  somewhat 
unpleas;int  impression  in  the  minds  fif  British  manufactureis 
that  .\ustralia  cares  nothing  for  the  success  of  British  trade 
with  this  country,  and  that  her  attitude  is  not  onlv  indifferent, 
but  is  actually  antagonistic  to  tht  support  of  British  industry. 

"  Is  it  too  much  to  ask  that,  whili^  Australia  enjoyB  itg. 
security,  and  while  Great  Britain  iR^|bsorl)ed  in  the  present  ^^ 
Herculean  struggle  with  all  her  energy,  .Australia  .should  not  ^^ 
only  support  British  traile  in  materials  which  cannot  at  pre- 
sent be  manu_facture(l  in  .Australia,  but  should  refrain  from 
imposing    additional    burdens   on    the    already    hard-pressed 
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British  manufacturer,  ami  should  alsi)  icfiain  from  tiiking 
st-eps  which  will  make  it  more  dirtii-ult  after  the  war  for 
(Ireat  Britain  to  regain  that  portion  of  Australian  trade  to 
wliich,   in   common   fjratitude,   she   is  entitled'?  " 

Tho  Melbourne  Aoe  makes  the  following  comment  on  the 
matter  :  — 

"  Some  light  was  thrown  in  the  llousi'  of  Repre.s<'ntativOK 
on  the  practice  of  the  Customs  Department  in  "  loading  '  in- 
voices of  dynamo-elect rie  machinery  imported  into  Australia 
from  the  United  Kingdom.  The  Miiii.-iter  of  Customs,  in 
reph'  to  Mr.  Kelly  (N.S.W.).  .s;iid  invoices  were  loaded  liy 
varying  percentages,  which  were  del>endent  upon  the  ext<'nt 
of  the  difference  hetween  the  export  price  charged  to  the  .\us- 
tralian  importer  and  the  homeeonsiimption  inice  charged  to 
British  buyers,  which  was  the  statutory  basis  of  duty.  This  was 
done  because  it  was  found  tliat  nianufaetnrers  allowed  buyers 
for  export  lower  prices  than  were  given  to  buyeis  for  home 
consumption.  These  leadings  had  l>een  iminised  upon  the  in- 
voice values  of  certain  Briti.sli  lirms.  as  far  back  as  190o,  but 
the  loadings  now  in  force  had.  for  the  most  parf.  been  im- 
po.sed  since  1915.  A  similar  luactice  had  been  followed  in 
respect  to  certain  .\nierican  firms  .since  1007.  The  invoice 
values  of  metal-filament  lanip.s  from  the  T^nited  Kingdom  were 
'  loaded.'  but  not  of  similar  goods  from  Holland,  because  the 
prices  charged  for  export  I\v  the  Dutch  manufneturer  were 
the  same  as  were  charged  for  home  consumption.  Dutch 
lamps  were  accompanied  by  a  certificate  of  origin,  issued  by 
the  Briti.sh  Consul-General." 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Readers  are  inrited  to  ^iihmit  particulars  of  iieiv  or  improved 
dtrices  and  apparatus,  ichirh  tcill  he  published  if  considered  of 
sufKeient  interest. 

B.T.H.   Oil-break   Switches. 

The  British  Thomson-Houstox  Co..  of  Rugby,  has  recently 
issued  two  new  lists,  Xos.  41.i.^  and  41.15.  dealing  with  oil-break 
switches,  types  0,  form  C,  and  0,  form  E.  respectively.  The  former 
type,  illustrated  in  fig.  1 .  is  suitable  for  circuits  up  to  300  amps. 


Fig.  2.— B.T.H.  Oil-break  Switch,  Form  E. 

at  3,300  volts,  while  the  latter  type  (see  fig.  2)  is  designed  for  use 
on  heavy  A.c.  circuits  up  to  650  volts  with  ratings  of  2,000  and 
3, .500  amps,  at  50  cycles  or  less. 

In  the  former  type,  standard  switches  can  be  supplied  in  single, 
double  or  triple-pole  non-automatic  and  automatic  patterns  suit- 
able for  switchboard  mounting,  also  in  single-pole  automatic 
patterns  for  wall  mounting. 


These  switches  are  of  the  free-handle  type,  and  open  by  gravity 
when  the  tripjiing  device  operates  ;  tho  switch  motion  is  accelerate<l 
by  the  aid  of  springs,  and  a  ilouble  break  is  obtained. 

The  oil  vessel,  trip  coils,  and  operating  mechanism  are  supi)orted 
by  a  common  frame;  the  switches  can  bc\provided  with  overlowl 
and  low-voltage  release,  and  in  ciinnci;tion  with  the  former  a  time- 
lag  device  of  the  oil  dash-pot  ty[M'  can  1)0  supplied.  '-^M  ■     ) 

The  form  E  switch  is  of  heavier  construction  ;  the  oil-tank 
contacts  and  o|X!ratiiig  mechanism  arc  mounted  on  an  impregnated 


Fig.  1.— B.T.H.  Oil-bueak  Switch,  Form  C. 

slate  base,  as  shown  in  fig.  2  :  contact  is  made  by  laminated 
brushes  tearing  on  solid  copper  blocks,  and  the  brushes  have 
renewable  sparking  contacts  for  the  protection  of  the  main  con- 
tacts. Various  combinations  of  trip  coils  can  be  provided,  and  in  - 
such  cases  B.T.H.  time-limit  fuses  are  fitted,  giving  a  wide  range 
of  adjustment  for  time  and  current.  The  switch-operating 
mechanism  is  of  the  free-handle  type,  and  auxiliary  indicating 
circuits  fitted  with  tell  or  lamp  can  lie  installed. 

Screwdriver  Attachment  for  Cutting  Pliers. 

Since  pliers  and  screwdrivers  are  ^he  tools  most  frequently  used 
by  the  electrician,  they  should  be  in  such  a  form  that  they  can  be 
easily  carried  around.  Pliers  with  a  screwdriver  forged  at  the  end 
of  one  of  the  handles  are  common,  but  the  screwdriver  is  unhandy 
and  is  seldom  used. 

After  considerable  experimenting,  the  screwdriver  attachment 
shown  in  the  illustrations  was  developed  and  has  proved  very  useful. 


.  Figs  3.   and  4.— Screwdriver  .Vttaohme.nt  kor  Pliers. 

In  fig.  3.  A  is  made  of  tool-steel  and  hardened.  The  jaws  B  are 
bent  from  -[^-in.  soft  sheet  iron  and  held  together  by  the  two  straps 
C,  and  rivets  d.  Dimensions  cannot  be  given,  as  curves  and  shapes 
change  in  accordance  with  the  shape  ot  the  pliers  used.  The  form 
is  obtained  by  bending  the  sheet  iron  round  the  pliers  and  riveting 
it  to  the  tool-steel  blade  A.  The  device  is  so  small  that  it  can  be 
easily  carried  in  the  vest  pocket.  Fig.  4  shows  the  screwdriver 
attachment  in  place  ready  for  use. — M.  P.  Bertrasde,  in  Poicer. 


Drawn-wire    Lamps    in  Austria. — The  patent  dispute 

concerning  the  rights  in  drawn-tungsten  filaments  is  reported 
to  have  been  settled  in  Austria,  where  the  Patent  Office  has 
decided  in  favoiu:  of  the  A.E.G.  and  its  allied  companies  in^this 
particular  matter. 
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FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


El'SSIA. — A  Decree  of  the  Provisional  (jovornment  was 
proraiilgat-ed  on  August  •23rcl  luitting  into  force  the  Decree 
prohibiting  the  importation  of  all  gon(l.s  except  under  licence 
— see  the  Electrical  Review  for  Septemlior  '21st.  The  prohi- 
bition is  stated  to  be  applicable  to  imports  by  .sea  (all  fron- 
tiers), via  the  Russo-Knnish  frontier,  I'id  the  .station  of  Man- 
churia on  the  Asiatic  frontier,  and  covers  both  ordinary  ship- 
ments and  goods  sent  by  parcel  po.st.  In  view,  however,  of 
the  fact  that  it  is  practically  impossible  to  .send  goods  to 
Russia  except  by  arraugemont  with  the  Counnis.sion  Inter- 
nationale de  Ravitaillement,  the  aliove-mentioned  prohibition 
IS  of  little  real  interest  to  shippers.  Goods  shipped  under 
permit  issued  by  the  Commission  require  no  further  licence. 

SWITZERLAND.— A  Federal  Decree  has  been  issued  con- 
solidating and  extending  the  Swiss  prohibitions  of  export. 
The  effect  of  the  measure  is  to  prohibit  the  export  of  goods 
of  all  kinds  with  the  exception  of  a  specitied  list,  which  in- 
cludes china  insulators  and  electric  arc  lamps.  Dynamo-electric 
machines,  electrical  trausfoiTners,'  induction  coils,  and  high- 
tension  coils  for  dynamos  are  among  the  prohibited  goods. 

TUNIS. — .-V  Decree,  dated  July  31st,  has  been  promulgated 
which  impoises  on  the  importation  of  goods  into  Tunis  restric- 
tions .similar  to  those  impo.sed  in   Fi'ance   by   the  Decree   of  , 
July  8th— see  the  Blecthic.4l  Review  of  October  6th. 

MEXICO. — The  retirement  of  the  paper  t'lesos,  known  as 
infalsificables,  by  means  of  a  surtax  on  imports  and  exports, 
and  on  the  production  taxes  on  petroleum  and  metals,  has 
been  decreed.  As  from  April  1st  last,  all  imjwrt  and  export 
duties,  and  also  the  .stamp  tax  on  metals.  &c..  were  to  be 
subject  to  a  .surcharge  of  one  dollar  infahificablc  paper  for 
each   gold  dollar   or  fraction    thereof   ot   the  amount   payable. 

COSTA  EIC.\. — A  Decree  has  been  issued  by  Congress  estab- 
lishing export  duties,  payable  in  American  gold,  on  certain 
articles,  including  manganese  ore,  the  duty  on  which  is 
fixed  at  6  per  cent,  a  J  i-iiL.  and  rubber,  the  duty  on  which 
is  10  per  cent,  ad  ral.  These  export  taxes  are  to  be  paid  in 
bills  of  exchange  drawn  on  the  place  to  which  the  goods  are 
destined. 

REPUBLIC  OF  COLOMBIA.— Certain  modifications  of  the 
import  Tariff  of  the  Republic  have  been  made  by  a  recent 
Law.  Steam  or  electric  motors  and  accessories,  iron  or  steel 
towers,  steel  cables,  rails,  and  accessories  of  iron — all  foi' 
aerial  lines — are  now  admitted  free  of  duty.  Gauze  or  netting 
of  copper  wire  is  now  dutiable  at  the  rate  of  Ti  cents  (about 
3d.)  per  kilog. 

CHILE. — .\s  from  .\pril  l'2th.  export  duties  ai'e  now  pay- 
able as  follows: — 60  per  cent,  in  notes,  with  the  correspond- 
ma  suicliarge,  as  noted  in  the  Electi!IC.\l  Review  of  August 
•24th.:  '^>  per  cent,  in  drafts  on  London  at  00  days'  sight,  the 
amount  in  drafts  to  be  paid  for  each  gold  i>eso  to  be  deter- 
mined according  to  the  average  exchange  value  of  draft.s— 
to  be  a.scertained  weekly;  and  the  lemaining  10  per  cent,  in 
national  gold  coin. 

ECU.A.DOR. — \  recent  Presidential  Decree 'provides'  that 
-aniples  having  a  conunercial  value,  introduced  by  commer- 
cial travellers,  are  Lirauted  tcniporary  duty-tree  admission, 
under  btjud  for  re-exportation  within  120  days.  A  slight 
iiuidification  has  also  been  made  in  the  conditions  under 
which  duty-free  admission  is  accorded  to  conunercial  adver- 
tising matt<^r  in  the  form  of  .sheets,  pamphlets,  or- cards,  and 
objects  wdiich  are-  not  arid  do  not  contain  aiticles  for  sale. 
These  must  now  bear  an  inscription,  in  letters  of  a  size  not 
less  than  half  a  centimetre,  that  the  .articles  are  intended  f'lr 
gratuitous  distiibution  {"que  rslun  ikxliiiadnx  /«(ra  obxr- 
■quiiis  "). 

ARGENTINE  REPUBLIC-The  Vi^vutiuc  liudgct  Bill  for 
1918,  whidi  lia-  recently  been  submitted  to  Congress,  con- 
tains a  clause  whicli  provides  that  the  tariff  valuations  .shall 
be  increi»»ied  by  10  per  cent,  in  nspect  of  goods  which,  under 
the  Customs  fiaws,  have  to  pay  duty  on  their  weicht  plus 
that  of  the  immediate  wrappings  and  packings,  in  cases 
where  .such  goods  are  imported  into  the  Republic  without 
such  internal  wrappings  and  packings. 

It  is  also  proposed  that,  from  Septciobcr  Ut,  1017,  to  the 
end  of  tlie  year  1018.  all  good.--  exporti'd  from  the  Republic 
shall  pav  an  exix)rt  dutv  at  the  rate  of  '2  per  cent,  ad  v(d.. 
except  ciMtiiin  articles  which  are  to  pay  specific  duties.  Pro- 
ducts the  export  of  whieh  can  only  he  effected  undei-  licence 
are  to  pay  n  tax  of  20  per  cent,  ud  ml.  Tlie  export  duties 
are  to  be  payal)li>  in  gold  currency. 


NEW    PATENTS  APPLIED   FOR,    1917. 

(NOT   YET   PUBLISHED.) 

Compiled  e.\pri-!>s!v  fur  this  journal,  by  Messrs.  W.  P.  Thompson  8:  Co., 
Klectrical  raioiit  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool    and   Bradford. 

14,.^>:IS.  "  Macliine  lor  generation  of  electric  currents."  .A.  Voi;sc.  Oclu- 
brr  Htfi. 

14,. 55",  "  Electric  snap  switches."  Hakt  S:  HEtEMrtN  MANt;rAClURlNC.  Co. 
AND   J.    .S.    WiTilF.KS.      October  8tll. 

14,5fi0.  "  Circuit-breakers  for  ignition  apparatus."  Khmv  EtECTttlc  Co. 
(Xtober  8th.      (U.S.A.,   November  10th,  1916.) 

14, .561.  "  Magnet  coil  windings  for  dynanio-electrie  inaciiines,  trans- 
fu^nH^rs,  &c."  '  Lancashikk  Dvnamo  &  MOTOit  Co.  and  H.  B.  WhitmORE. 
October  8th. 

14,588.  "  Tool  for  clinching  terminals  for  electric,  &c.,  couplings."  Ross, 
COURTNEV  &    Co.  AND   J.  A.    Ross.      October  yth. 

14.597.  "  .Signalling  systems."  British  Thomson-Houston  Co  (General 
Electric    Co.,    U.S.A.).      October   9th. 

14.598.  "  Alternating-current    generators."     T.     F.    Wall.      October   9th. 
14,60r.    "  Cathodes."     A.   A.    LocKwooD.     October  9th. 

14.G1;I.  "  Electric  rheostat  or  resistance  indicators  for  switciiboards,  &c." 
C.   R.   LsKNTHAL.     Octobei   9th. 

14,1)33.  "  Detecting  tow-trequency  impulsr.,."  U.  A.  Elssenden.  October 
9th.      (U.S.A.,    May    31st.) 

14,053.  "Amplification  of  small  currents."  Hkijish  Thomson-Houston  Co. 
(General    Electric   Co.,    U.S.A.).      October   lOlh. 

14.053.  "  Leading-in  wires  for  electric  incandirscent  lamps,  &c."  British 
Thomson-Houston   Co.    (General    Electric    Co.,    U.S.A.).      October   10th. 

14.054.  "  Electrical    cireuit-brcakor."     W.    H.    Illinoworth.     October   10th, 
14,004.     "  Elcctricallv-he.ated    clothing   for   aviators,    &c."  ,  A.   A.    Lemercier. 

October  10th. 

14,733.  "  Electric  switches."  British  Thomson-Hocston  Co.  (General 
Electric   Co.,    U.S.A.).     October   11th. 

14.737.  "  Dynamo-electric     machines."      H.     Cilirrv.      October    11th. 

14.738.  "Portable  transformers."  Johnson  S:  PniLLies  and  \V.  C.  Ken- 
nett.      October    11th. 

14,743.  "  I-'itting  s.'ifetv  fuses  in  electrical  circuits."  .A.  Smith.  October 
11th. 

14.748.  "  Electrically-heated  apparatus."  J.  Keil  4  .',.  .\.  Stow.  October 
lllh. 

14.749.  "  .Apparatus  for  electro-deposition,"  S.  O.  CowrER-CoLES.  Octo- 
ber 11th. 

14.750.  "  Coupling  devices  for  electric  cables."  C.  W.  DcRNFORD  i  SuB- 
.MERSIKLE   AND   J.L.    MoTORS,    Ltd.     October    11th. 

14,753.  "  Ignition  devices  for  explosion  engines."  R.  H  \d[),\n  &  Motor 
Components,    Ltd.     October    11th.  ' 

14,7.59.  "  Electric  junction  boxes."  C.uxender's  C.\ble  &■  Construction 
Co.  &  F.    Moor.     October  12th. 

14,796.    "  Directive   wireless  telegraphy."     E.    R.   Clarke.     October  12th. 

14,798  &  14,799.  '*  Ignition  apparatus  for  internal-combustion  engines." 
G.  .A.    Lister,  M.L.  Magneto  Syndicate,  &   E.   A.   Watson.       October  12th. 

14.814.  "  Electric  condensers."  F.  R.  SiMMS  &  SIMMS  Motor  Units.  Ltd. 
October  12th. 

14,824.     "  Telegraphic    apparatus."      C.    DoMANlco.     October    13lli 

14.838.  "  Method  of  construction  of  electric  furnaces  of  the  hiated-coil 
type."     J.    E.    P.    Kievits   &    Kvnoch,   Ltd.     October    13th. 

14.839.  "  Portable    electric    battery   lamps."     .A.   M.    DuNLor.      October  13th. 
14.8.58.     "  .Auxili.iry    ignition    attachment."      P.    Hav.      October    13th. 


PUBLISHED   SPECIFICATIONS. 


Electric  Steel  in  Italy— The   Societii  delle  Ferrieie  di 

S.  (iiovanni  VaMarm)  inaii'.Mnuted.  on  August  7lh.  the  tirst  of  the 
Siemen.^-Martin  finnaces  which  it  has  decided  to  Itiy  down  to 
complete  its  projccteii  e<iuipmeiit  and  to  assist  in  developing  its 
liirnite  mines.  The  new  steel  furnace  will  work  with  electrical 
eneruy  snpplied  by  the  company's  own  works,  which  utilise  lignite 
as  fuel. 


The  iiumlieis  in  parentheses  are  those  under  which  tlie  specifications  will  br 
pi'iniL-d  and  .-ibridged,  and  all  subsequent  proceedings   will    be   taken. 

i9xe. 

8,018.  Anti-riii.:cmatic  or  Electric  Knittinc.  Needles.  E.  T.  Barllett  and 
G.    M.    Simpson.     June    19th,   191S.      (109,028.) 

11,730.  .Ad\-ertisinc.  and  cther  Devices  provided  with  parts  adapted  to 
BE  BROUGHT  INTO  SUCCESSIVE  POSITIONS.  H.  K.  Harris.  .August  18th,  1910. 
(109,037.)     (Patent   of   addition   not  granted.) 

11,844.  Method  of  Producing  and  Controlling  High  Temperatures  in 
Electric   Fckn-kes.      J.  J.    Denton.     August  21si,   1910.     (109,0,39.) 

13,781.  Telephone  Systems.  Western  I-^lectric  Co.  &  A.  K.  Rcinke.  Sep- 
t.mb.-r  9lh,    1910.      (109,040.) 

13,343.  Meihod  ok  Forming  Metal  Electrodes  used  in  Electric  Arc 
Soldering  ano  Deposition  of  Metals.  F.  H.  Jones.  Si-ptember  20th,  1916. 
(109,052.) 

13,939.  .Aircraft  for  Observation  .\nd  like  pi;rposes.  P.  J.  Pybus  and 
Phivnix    Manufacturing    Co.     September    30lli,    1910.      (109,072.) 

14,058.  Proteclion  of  Electric  Cables.  F.  B.  Whitaker.  October  16th, 
1916.      (109,079.) 

14,885.  .Al  roMoHlLE  \'ehicles  and  ^'rvciors.  Daimler  Co.,  E.  Uoughton 
.md   H.  J.    BaUombe.     October   19lli,    1910.     (1(19,080.) 

15,359.  I-a.ECTRic  Heaiing  Element  for  Kindling.  R.  K.  H.-arn.  October 
37th,    1910.     (.Addition   to  4,600/15.)     (109,084.) 

l(i  H14  Mk\ss  for  .\TTArnlNG  Lamps  t'>  Ei.ecthu  Whosi..  W.  \V.  O 
F.-n.'iy.     Dec.mber  14th,    1915.      (102,719.) 

17  280  .Ai'PLiANCK  FOR  .Attaching  Shades  to  the  Holders  of  Electric 
Light   Fittings.    J.  Doble  &  W.  Casbon.     December  1st,  1910.     (109,706.) 

17,340.  Poj  ARisED  Electric  Relays.  M.  B.  Rodiigeur  December  2nd, 
19Ui.      1109,707.) 

17  410  .Ai'PAR.Mus  FOR  the  Transmission  of  Sound  through  the  Auricular 
Cavities  of  Throat   and  Head.    V.   Drew.     December  4th,  1916.     (109,708.) 

17  890  MANUF.\CTt:HR  of  Cylindrical  and  Tubular  Articles  of  Gi.a.ss.  D. 
Webb.      Dec.mber   13th,    1916.      (109,711.) 

18,609.  Electrh  Warming  Apparatus.  II.  1.  I'innock.  Derember  2!)lh, 
1916.     (109,719.) 

191T. 

2.794.  Fluid  Meters.  Cutler-Hammer  Manufacturing  Co.  March  23rd, 
1916.      Il05,0<il.) 

4,.5.59.     Engine  Siarter.     V.    Bcndix.     March   29th,  1917.     (109,747.) 

7  973.  Magnetic  Separators.  Hardy  Patent  Pick  Co.  &  0.  J.  M.  Smith. 
June  4lh.  1917.      (109,706.) 

10  3.54  Portable  Dry  nATTEHV  F.lectric  Torches  M.  H.  Coldstonc.  July 
18lh[  1917.     (.Addition    to  2,036,16.)     (109,77(i.) 
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Elskwiikrk  in  this  issue  we  leijorl  tiu-  meeting 
which  was  iield  at  the  Institution  of  Civil  ICngineers 
last  week,  to  form  a  "  Central  (Jr^anisation  for 
improvement  in  and  l)etter  co-ordination  of  Engi- 
neering Trainin.^-."  In  this  we  see  the  culmination 
of  a  movement  which  lias  been  in  progress  for 
many  years,  which  has  been  accelerated  by  the  les- 
sons of  the  war,  and  which  owes  its  successful  issue 
very  largely  to  the  disinterested  and  indefatigable 
efforts  of  Mr.  A.  E.  Berriman  and  Mr.  A.  P.  M. 
I'leming,  to  whom  the  hearty  thanks  of  the  engineer- 
ing world  are  due.  The  meeting  was  unanimously 
in  favour  of  the  [jroposition  which  it  had  been  sum- 
moned to  discuss,  but  which,  by  a  curious  departiu'e 
from  customary  procedure,  was  not  placed  before 
it  in  the  form  of  a  resolution  until  most  of  the 
speakers  had  expressed  their  views.  The  adoption 
of  the  resolution  without  a  dissentient  voice  w'as  a 
foregone  conclusion,  and  the  scheme  was  launched 
with  universal  approbation. 

The  objects  of  the  new  Central  ( )rganisation  can 
hardly  fail  to  appeal  to  everyone  who  is  interested 
in  the  welfare  of  the  nation  in  general,  and  of  the 
engineering  industry  in  particular:  the  latter  is 
essential  to  the  former,  and  permeates  the  whole  of 
our  national  life  to  an  extent  which  can  scarcely  be 
realised  by  anyone  who  is  not  h'mself  an  engineer. 
Upon  the  maintenance  of  our  position  as  an  engi- 
neering nation  depends  our  economic  future  in  the 
coming  industrial  conflict,  and  it  is  of  the  utmost 
imiJortance  that  every  effort  shall  be  made  immedia- 
ately  to  remedy  the  deficiencies  in  our  methods  of 
training  engineers  and  securing  the  development 
of  brains  and  talent  in  all  ranks.  We  are  glad  to 
note,  therefore,  that  the  promoters  of  the  scheme 
are  fully  alive  to  the  necessity  of  providing  for  the 
adequate  training  not  only  of  the  engineer  properly 
so-called,  but  also  of  the  rank  and  file  of  the  in- 
dustry, whose  functions  are  of  equal  imjiortance  to 
the  State. 

In  point  of  fact,  we  doubt  very  nuicli  whether  the 
facilities  already  provided  in  this  country  for  the 
training  of  the  engineer  are  greatly  in  need  of  ini- 
l)rovement  in  themselves ;  many  of  our  colleges  are 
admirably  equijiped  and  staffed — the  only  respect  in 
which  thev  are  deficient  is  in  cheapness.  Unless  a 
youth  can  win  a  handsome  scholarship,  of  which 
the  supply  is  meagre,  he  cannot  hope  to  follow  the 
recognised  curriculum  and  obtain  a  degree  in  engi- 
neering W'ithout  imposing  on  his  parents  or  guar- 
dians an  expenditure  which  is  prohibitive  to  all  but 
the  well-to-do.  This  is  a  grave  defect  in  our  educa- 
tional system.  Ko  one  w'ould  support  the  absurd 
contention  that  talent  is  confined  to  the  progeny  of 
the  wealthier  classes,  and  it  stands  to  reason  that 
manv  a  boy  of  inherent  engineering  ability,  or  even 
genius,  is  either  compelled  to  seek  some  other  voca- 
tion less  costly  to  enter,  or,  following  his  natural 
bent,  is  handicapped  throughout  his  career  for  want 
of  the  training  that  his  gifts  deserve,  and  is  un- 
justly condemned  to  a  lifelong  struggle  to  fulfil  his 
true  destiny. 

A  careful  study  of  the  three  main  objects  of  the 
scheme  will  show  that,  in  fact,  this  fundamental 
principle  underlies  them  all — help  those  who  are 
worthy  to  help  themselves.  It  is  definitely  crystal- 
lised in  the  third  paragraph,  which  states  what,  in 
our  opinion,  is  the  most  pressing  need  of  all.  W'e 
were  exceedingly  pleased,  therefore,  that  Mr. 
Acland  was  able  to  state  that,  in  sjiite  of  the  post- 
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ponement  of  the  Education  Bill  to  the  distant 
future,  his  successor  at  the  Board'  of  Education 
would  shortly  bring"  in  as  a  measure  of  urgency  a 
Bill  to  authorise  the  allocation  of  over  £300,000  a 
year  to  this  important  purpose. 

It  will  be  recalled  that  so  lony  ago  as  July, last 
year  the  Consultative  Committee  on  Scholarshiiis 
for  Higher  Education,  of  which  Mr.  Acland  was 
Chairman,  in  an  interim  report  recommended  that 
the  Government  should  give  grants  in  aid  amount- 
ing" to  nearly  £340,000  a  year  for  the  strengthenin,!; 
of  the  higher  parts  of  secondary  schools,  for  main- 
tenance grants  to  scholars  to  enable  them  to  re- 
ceive higher  secondary  education  from  16  to  li^  or 
19,  and  for  scholarships  to  universities  im  scientific 
and  technical  subjects  and  research.  The  forth- 
coming Bill,  no  doubt,  embodies  these  suggestions, 
and  we  trust  that  the  Government  will  take  care 
to  smooth  its  path  through  Parliament,  for  the 
matter  is  too  urgent  to  permit  of  further  delay. 
While  it  is  true  that  the  sums  referred  to  are  not 
restricted  purely  to  engineering,  we  have  no  doubt 
tnat  a  very  large  proportion  will  be  allocated  to  that 
supremely  important  industry,  and  will  go  a  long 
wav.  (though  still  very  far  short  of  our  true  needs) 
towards  meeting  the  third  aim  of  the  Central 
Organisation. 

AMiile  we  have  dealt  mainly  with  this  item,  we  are 
in  cordial  agreement  with  the  whole  of  the  pro- 
gramme outlined,  and  w^e  join  with  Mr.  Acland  and 
other  speakers  in  welcoming  the  proposal  to  fonn 
an  Information  Bureau  to  which,  like  them,  we 
shall  be  able  to  forward  the  inquiries  which  we  are 
constantly  receiving  from  "the  perplexed  parent 
whose  son  is  approaching  the  completion  of  liis  last 
term  at  school." 


Government 
"  Control  " 
of  Trade  in 
War  Time. 


The      trade       control       methods 
that    have    been    employed    by    the 
Government    through    its    innumer- 
able   Departmental    Officials   during 
the  war  formed  the  subject  of  a  very 
large  and  unanimous  gathering  held 
at   Cannon   Street    Hotel    on  Thursday    last    week. 
Speaker  after  speaker  insisted  that  they  did  not,   of 
course,  object  to  the  principle  of  Government  control 
in  a  time  of  such  serious  national  emergency  as  is  now 
upon  us,  but  one  and  all  of  them  did  protest  most 
strongly  against    the   unbusinesslike    way    in   which 
many  of  the  restrictions  have  been  imposed,  and  the 
incompetence  and  ignorance  that  have  been  displayed 
in  carrying  these  restrictions  into  effect.  Sugar,  tea, 
leather,    hay,  dried  fruits,    metals,   and   paper  were 
all  in  turn  drawn  upon  by  their  respective  experts  or 
exponents  to  show  how  muddle  has  been  caused  in 
regard  to  each  and  all  of  them,  and  why?     In  the 
main  because   the  Government   has   not   seen   fit  to 
avail  itself  of  the  experience  of  the  merchants  and 
traders  of  this  and  other  great  cities  in  the  country 
who  have  buill  up  great  business  connections  in  all 
parts  of  the  world  because  of  their  lengthy  specia- 
lised and  most  intimate  acquaintance  witli  these  par- 
ticular  commodities,    and   the    procedure   attending 
their  purchase  and   import   for  home   consum|)tion. 
It  was  complained  that  in  very  few  trades  had  the 
Government  consulted  the  trades  themselves  in  con- 
nection with  such  matters.     Happily,  the  electrical 
trade  was  mentioned  as  one  in  which  the  exception 
had  been  made,  but  the  feeling  displayed  by  the  repre- 
sentatives of  the  metal  trades,  which  are  the  nearest 
allied  section  to  the  electrical,   was  very  strong  in- 
deed.  The  arguments  used  do  not.  save  in  respect  of 
this  section,    materially   concern  us  as  an   electrical 
journal,  but  they  certainly  do  appeal  to  us  from  the 
point  of   view  of    Governmental  control    generally. 
Our  own  pages  have  shown  from  time  to  time  that 
even  in  the   favoured   electrical  trades  all   has  not 
he€n   well  when    the  Government   hand  has   come 
down  upon   them,   but   in    respect   of  commodities 


which  came  more  directly  in  evidence  at  the  meeting 
there   was    a   procession-  of   examples    of   colossal 
ignorance  which  had  been  shown,  and  blunders  per- 
petrated, by  officials  who  possessed  no  qualifications 
based   on  experience   of  the   particular  trade   which 
they  as  Civil  Servants,  permanent  or  temporary,  had 
"  authority  "   to  "  conti'ol."       The   point   needs  no 
labouring.       Under    such    conditions    as    obtain   at 
present,    control   there    must   be,   and   it    is   for   the 
(Government  to   see  that  while  it  must  last,   in  the- 
interests   of  oiu"selves   and  our  Allies,    such  control 
is  imposed  with  efficiency  and  fairness,  and  by  men 
who  know,   not  by  clerks  who  have  to   learn  their 
business  by  groping  their  way  through  a  forest  of     ' 
mistakes  while    incoming  supplies    are  badly   regu- 
lated,  both   as  to   quantity   and   as  to  port   of  dis-    ■ 
charge.     Of  course,  there  is  another  side  to  the  mat- 
ter.     Tonnage  accommodation,  the   need  for  inde- 
pendence and   freedom    from  suspicion   on  the   part 
of  officials,  and  so  forth,  are  factors  of  overwhelm- 
ing importance.     What  seemed  to  enrage  the  mer- 
chants at  Cannon  Street  Hotel  more  than  anything' 
else  was  the  tendency  shown  by  the  Government  to 
eliminate  the  merchant.    They  protest  that  they  have 
done  more  than  anybody  else  to  build  up  our  vast 
foreign  trade,  and  that  often  they  have  to  give  credit 
and  so  produce  fnisiness  where  the  manufacturer  will 
not  give  it.    That  the  merchant  has  had  in  the  past 
a  large  place  to  fill  in  our  economic  machinery,  and' 
that  he  will  continue  to  do  so,  goes  without  saying, 
but  the  manufacturer  of  machinery  for  export  mar- 
kets has  had  to  complain  that  the  merchant  at  his 
foreign    branches    has    not    always    helped    British 
industry,    but   has    far  too    often    sent    business    to 
present   enemy  countries.     The  Government   Com- 
mercial   Intelligence    representatives    went    to    Bir- 
mingham   and     urged     the    brassmakers    to     com- 
bine   or   they    would    go    under.       Sir    W.    Ashley 
has     also     been     to     Birmingham'     on     a     similar 
mission.        The    merchants    consider  that  the  Gov- 
ernment   has   thus   exceeded    its   authority.       Com- 
binations    of    manufacturers     dealing    direct     with 
foreign   and   Colonial    markets   through    competent 
technical  salesmanship  might  have  little  use  for  mer- 
chant assistance.     The  subject  is  a  very  large  one. 
with  many  aspects,  and  it  affects  manufacturing  in- 
dustry as  well  as  commerce.    The  merchants  of  the- 
United  Kingdom  are  preparing  to  make  their  voice 
heard   unitedly   in    defence   of    their  own   interests. 
Their  businesses  in  many  cases  are  suffering  owing 
to    the   hardness    of  the    times,   and   they  naturally 
resent  being   described  as    "  parasites,"  but.   while 
we   have  no   sympathy  with  those  who  so  describe 
them,     we    cannot     dispose    of     so    vast     a    ques- 
tion  by    means   of   a   series   of  resolutions   of    pro- 
test forwarded  to   the    (iovernment.     Furthermore, 
the  protest  can  hardly  help  in  the  efficient  conduct 
of  the  war  when  the  Government  is  involved  in  such 
great  difficulties  every  hour  of  the  day.     The  con- 
trol   organisation   is  undoubtedly  imperfect,    and    if 
it  can  be  satisfactorily  improved  upon  by  enlisting 
the  services  of  representatives  elected  by  the  trades 
affected  the   Ciovernment   should    repair  the    defici- 
ency.   But  control  itself  cannot  be  lessened  in  such 
times  as  we  are  livinc:  in.    The  Cannon  Street  meet- 
ing was  one  of  protest  by  men  whose  personal  busi- 
ness   interests    have   been   affected,    yet    who    must 
appreciate  the  manifest  intention  on  the  part  of  the 
Government   to    secure  the  safety  of   shipping  and 
the   sufficiency  of  food  and  raw  material  supplies,  and 
to  .strengthen  the  spirit  of  unity  among  the  people. 
Being  a  protest  meeting,  of  course,  one  could  not 
hear  the  other  side.     The   Government   case,    if   it 
could  have  been  stated  in  reply,  might  have  done 
something    to    temper  the    storm.       The    meeting- 
decided  to  ask  the  Government  to  declare  what  its. 
policy   toward   the   merchant    is  going  to  be.      We 
have  our  doubts  whether  our  statesmen  are  yet  pre- 
pared to  define   that   policy   in   detail.       So  mucl* 
depends  upon  so  many  things. 
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MESSRS.    FULLER'S    CARBON    WORKS. 


In  addition  to  tlieir  miinufactiire  of  pi-iiiiary  and  socondaiv 
battcrit's  and  insnlatcd  wires  and  calilea,  Messrs.  J olin  ('. 
Fuller  it  Son,  Ltd.,  decided  to  establish  new  works  for  the 
mannfiwtnre  of  arc  lamp  and  battery  carbons,  inul  the 
carbon  factory  has  now  been  at  work  for  several  months. 
It  is  controlled  by  a  subsidiary  company,  and  is  desi|j;ned 
to  produce  all  kinds  of  carbons  for  l)atteries,  arc  lamps, 
kineniutoijniphs,  welding-,  itc. 

From  previous  descriptions  of  cari)(>n    works  which  we 


Fiw.  1. — Grinding  and  Mixing  Machines. 

have  published,  our  readers  will  be  aware  that  the  industry 
is  one  which  calls  for  a  heavy  outlay  at  the  very  start, 
owing  to  the  necessity  of  laying  down  an  elaborate  and  costly 
system  of  furnaces,  and  this  feature  no  doubt  has  deterred 
many  would-be  manufacturers  from  incurring  the  risks 
attending  an  enterprise  which  cannot  be 
inaugurated  upon  a  modest  scale — -and 
whicl),  moreover,  before  the  war  was 
subjected  to  intense  competition  by  Ger- 
man and  Austrian  manufacturers.  We 
are  all  the  more  pleased,  therefore,  to 
welcome  the  new  undertaking  as  an  ad- 
ditional guarantee  of  the  establishment 
of  the  carbon  industi-y  in  this  country, 
and  of  our  being  self-contained  in  the 
future  in  respect  of  this  most  important 
industry,  a  "  key  "  industry  essential  to 
the  national  safety. 

The  fundamentals  of  carbon  manufac- 
ture may  be  briefly  summarised  as 
follows  : — The  raw  materials  usually 
consist  of  gas-i'etort  carbon,  soot,  and 
tar.  The  carbon  is  carcfnlly  picked  by 
hand  to  eliminate  foreign  material  as  far 
as  possible ;  it  is  then  crushed  and 
ground  to  powder  in  ball  or  roller  mills. 
The  soot  is  specially  manufactured  by 
the  incomplete  combustion  of  oil,  and 
the  tar  is  of  special  quality.  These 
three  constituents  are  intimately  mixed 
in  steam-heated  kneading  machines  and 
calenders,  and  the  material  is  finally 
formed  into  cylindrical  blocks  for  use 
in  the  hydraulic  press.  The  latter 
extrudes  the  hot  carbon  mixture  through 
dies  shaped  according  to  the  desired 
product,  and  the  rod  or  bar  is  cut  into  lengths  of  about 
4  ft.  as  it  comes  from  the  press.  These  sticks  become 
fairly  stiff  when  cold,  and  are  tied  up  in  bundles,  whiiii  are 
pticked  in  fireclay  crucibles  with  a  filling  of  carbon  dust  to 
exclude  air. 

The  furnace  chambers  are  arranged  in  the  form  of  a 


tiailcned  ring,  with  ducts  supplying  producer  gas  between 
them,  and  tines  to  carry  away  the  waste  gases  roumi 
the  outside  ;  by  means  of  movable  pipes  and  water-sealed 
valves  in  the  roof  of  the  chambers,  gas  can  be  admitted 
at  any  jwint,  and,  after  comlmstion,  carried  into  the 
flues.  In  order  to  avoid  loss  of  heat,  the  waste  gascn 
arc  conducted  through  a  number  of  the  chambers  before 
discharging  them  to  the  fines,  thus  warming  up  the 
chaiiiiiers  and  their  contents.  By  shifting  the  points  of 
cntraiu'c  and  exit  at  regular  intervals,  it  will  be  seen,  the 
hot  /.one  is  gradually  ino\cd  round  the  circuit  of  furnaces, 
each  time  bringing  one  or  more  cold  chambers  .ir< 
operation,  and  removing  a  corresponding  number  of  chamhc  6 
from  the  active  zone  at  the  rear.  The  baking  operation 
occupies  a  period  of  about  seven  days.  The  air  required 
for  combustion  is  passed  through  the  chambers  containing 
(■arbons  which  have  been  baked  and  are  cooling  down,  thus 
recovering  a  jiortion  of  die  heat  and  a.ssisting  in  the  cooling 
I  irocess. 

The  baked  carbons,  which  are  hard  and  i-ing  when  strucl<, 
are  next  cut  to  the  ajipropriate  lengths  by  a  chojijur 
machine,  sorted,  and  flattened  at  the  ends  with  an  emeiy 
wheel.  Carbons  for  magazine  flame  lamps  are  usually  h't 
Hat  at  brtli  ends  ;  for  open  arcs  and  the  Excello  flaiij: 
type  they  are  pointed  at  one  end.     ^ 

The  accompanying  illustrations  show  some  of  the  plant. 

As  the  building  of  carbon-baking  furnaces  does  not  exin, 
as  an  industry,  it  was  necessary  for  the  company's  "vvii 
staft'  to  design  and  erect  them  ;  naturally  many  difficultii  - 
were  met  with,  but  were  all  overcome  in  turn.  Much  of  i<r: 
machinery  had  also  to  be  syxjcially  made  to  their  (  ivii 
designs. 

The  processes  may  be  regarded  as  commencing  with  the 
manufacture  of  lampblack.  The  heavy  oil  from  whii  h  1l 
is  derived  is  burnt  in  a  pan  about  i  ft.  in  diameter,  with 
a  limited  sup]ily  of  air  :  the  products  of  combustion  pass 
through  iron  flues  into  a  series  of  large  brick  chambers,  in 
which  the  soot  is  de]iosited.  Periodically  the  operation  is 
stop]ied,  the  chambers  are  cleared  of  foul  gases  by  means 
of  a   motor-driven  fan,  and    the    lampblack    is    collected. 


Fig.  2. — Mixing  and  Calendering  Machines. 


The  company  have  a  small  paint  works  in  operation,  in 
which  they  utilise  a  part  of  the  product  of  their  lampblack 
plant,  and  doubtless  this  business  will  also  be  developed. 

Figs.  1  and  2  show  grinding,  mixing,  and  calendering' 
machines  in  the  mixing  shop,  which  prepare  the  materials 
for  the  press.     Here  the  carlion  is  crushed  in  an  ordinary 


412 


['HE      ELEC'l'RlUAL      KEVLEW,      [Vol.81.    No.  2,084.  November  3,  1917. 


stone-crusher  to  the  size  of  a  wahiut,  after  which  it  is 
ptissed  through  an  eclij;e-runner,  which  grinds  it  to  coarse 
powder.  It  is  tinally  put  through  tlie  "  tine  s^rinder,"  which 
reduces  it  to  powder,  and  is  tlieii  ready  for  mixing  with 
the  other  constituents. 

Fig.    3    is   a   view   in  tlie  press-room,  showing  a  large 


Fig.  3. — Caruox  Pkess. 

"hydraulic  press  which,  like  all  the  other  apparatus,  is  driven 
by  an  electric  motor.  The  press  motor  is  of  20  h.p.,  and 
was  made  by  Messrs.  Mawdsley's :  all  the  rest  are  E.C.C. 
motors. 

Fig.  4  shows  the  interior  of  the  Furnace-room,  with  some 
of    the    baking   chambers    open.     At    the    far  end  of   this 


While  the  demand  for  carbons  for  primary  batteries, 
kinematographs,  search- lights,  and  welding  purposes,  is 
certain  to  increase,  it  may  be  questioned  whether  the  jwsition 
of  ordinary  arc-lamp  carbons  is  ecpially  secure,  in  view  of 
the  growing  popularity  of  the  "  half- watt  "  lamp.  On  this 
score,  ho\ve\'er,  there  need  be  no  misgivings.  While  the 
high-etficiency     incandescent    lamp     is 

unrivalled  for  many  purposes,  especially 

for  indoor  lighting,  the  fJame-arc  lamp 
of  the  magazine  type  (to  which  we  refer 
nowadays  when  we  speak  of  the  ordinary 
arc  lamp)  remains  by  far  the  most 
efficient,  economical  and  effective  illu- 
minant  whei'e  large  areas  are  concerned. 
Yellow  flame  10-ampere  arcs,  with  clear 
globes,  give  an  "efficiency "  on  the 
basis  of  the  lower  Hemispherical  candle- 
power  of  0"l."i2  watt  per  candle,  when 
clean,  falling  to  0-21J8  w./c.p.  after 
burning  for  100  liours.  On  the  basis 
of  mean  spherical  candle-power,  the 
figures  are  0"29-2  to  O'a  w.'c.p.  Accord- 
ing to  Mr.  Maurice  Solomon,  from 
whose  I.B.E.  paper  in  1912  these  data 
are  taken,  while  the  cost  of  renewals, 
attendance,  and  depreciation  of  metal- 
filament  lamps  per  1,000  m.s.C.p.  per 
annum  is  less  than  that  of  flame  arc 
lamps  by  £2  4s.,  the  cost  of  energy  11/ 
Id.  per  unit  is  less  than  £7  for  the  arc 
lamps  and  more  than  £18  for  the  metal- 
rilament  lamps,  leaving  a  balance  in 
favour  of  the  arc  of  about  £10  per 
annum.  At  higher  prices  for  energy, 
the  advantage  of  the  arc  lamp  would  be  correspondingly 
increased.  Tliere  is  therefore  no  reason  to  suppose  that 
the  flame  arc  is  approaching  extinction. 

For  open  and  kinematograph  arcs  the  positi\'e  carbon  is 
cored.  In  this  case  the  carbon  rod  is  squirted  from  the 
press,  with  a  hole  in  the  centre,  which  is  filled  with  the 


FiCi.    1.— INTKRIOR   or   FlRXACK   ItoOSI. 


building  is  the  producer  house,  where  fuel  gas  is  generated 
from  small  coal  in  a  producer  of  the  Dowson  type.  Tiie 
tapping  holes  for  connecting  Che  gas  duct  with  tlie  chambers, 
and  the  chambers  with  the  flues  leading  to  the  chinniey,  are 
visible  in  this  view. 


core  material  after  the  baking  operation.  For  colourless 
arcs  the  filling  consists  mainly  of  alkaline  silicates  and 
finelv-ground  (-arbon  powder  ;  yellow  arcs  are  produced 
with"  alkaline  .silicates,  fluorspar,  and  carbon  powder;  for 
white   flame  arcs,  cerium    earth   salts  are   substituted  for 
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the  tiuoi'  siiar  (ciilciiun  tluoridf).  it'iil  t'oi'  I'cil  coldriiUoii 
stvontiuin  salts  arc  iiseil.  In  (lirei-t-ciirront  llaiui'  lamps,  tlii' 
flame  material  is  usually  inseiUd  in  the  i>fisitivL'  carl )ous only  ; 
for  A.c  tlanie  luvs  lM)tli  I'arlions  are  cored.  Lonj;  carlioiis 
(over  15  in.)  arc  fitted  with  a  metal  wire  which  passes 
down  through  the  carbon  to  lower  the  resistance.  Tliis  is  a 
better  plan  than  to  cop|)er-plate  the  carhons,  which  causes 
them  Ui  burn  unsteadily.  In  the  case  oi  hi<;h-class 
kincmatographs,  the  negative  carbon  is  sometimes  co])pered, 
which  enables  it  to  l)e  made  of  small  diameter,  and  is  pro- 
vided with  a  solid  core,  H  mm.  in  diameter,  which  produces 
a  little  pip  on  the  end  of  the  negative,  and  results  in 
remarkably  steady  burning. 

Although  the  factory  has  not  yet  been  six  months  in 
o{x;ration,  it  is  now  being  extended.  We  learnt  with 
pleiisure,  also,  on  the  occasion  of  our  recent  visit,  that  a 
canteen  is  about  to  be  built  for  the  conifort  of  the  work- 
people, taking  the  place  of  the  existing  temi)orary  arrange- 
ments. On  every  hand  there  was  evidence  of  progress  and 
abundance  of  work,  and  in  thanking  the  firm  for  the 
courtesies  extended  to  us,  we  may  add  tiie  hope  that  both 
during  and  after  the  war  its  affairs  will  continue  to  prosper. 


ELECTROSTATIC     VOLTMETERS. 


By  C.  H.  WRIGHT. 


As  a  standard  and  also  a  readily-applied  connecting  link 
between  direct  and  alternating  voltages,  a  good  form  of 
electrostatic  voltmeter  is,  without  doubt,  the  best  for  com- 
mercial test  rooms. 

A  suspended  reflecting  instrument  of  this  kind  pernui- 

ninthj  iiistaUeil  in  a  lalx>ratory  or  test  room  runs  little  risk 

of  mechanical  derangement  by  accident,  especially  if  the 

excellent  plan  of  fixing  standards  permanently  to  a  wall  is 

:    adopted,  as  is  done  in  most  well-equipijed  lal)oratories. 

The  instrument  can  be  checked  quickly  against  a 
potentiometer  by  direct-current  pressures,  and  by  employing 
high  non-inductive  resistances  with  suitable  tappings  for 
the  application  of  the  voltages  to  be  measured  (the  instru- 
ment being  applied  across  a  definite  fraction)  the  range  of 
a  low-voltage  instrument  can  lie  extended  as  required,  a 
\  suitable  multiplier  being  employed.  The  value  of  this  multi- 
plier is  determined  by  the  ratio  of  the  whole  resistance  in 
use  to  that  part  of  it  across  which  the  actual  instrument 
is  applied. 

A  well-constructed  multicellular  electrostatic  instrument, 
being  unaffected  by  changes  of  frequency  or  wave  form  or 
■  by  magnetic  fields  in  the  neighbourhood,  is  especially  suit- 
able for  use  in  a  commercial  test  room  as  a  standard  of 
reference  against  which  to  check  the  working  testing  instru- 
ments for  alternating-current  work. 

It  is  important  to  see,  however,  that  an  insti'ument  of 
this  class  is  of  the  best  design  and  construction  if  for  use 
as  a  standard  of  reference.  In  this  connection  the  following 
note  may  be  of  interest : — 

iSome  years  ago  the  writer  had  some  tests  made  in  which  a 
reflecting  electrostatic  \oltmeter  of  unknown  make  wa.s 
used.  These  tests  showed  anomalies  which  were  ultimately 
traced  to  the  voltmeter.  The  instrument  was  fitted  with  10 
aluminium  vanes,  attached  to  the  spindle  by  means  of 
aluminium  wire  pins,  and  had  been  in  use  in  an  atmosphere 
somewhat  bad  for  electrical  instruments  generally,  for  about 
lit  years. 

On  testing  it  against  a  potentiometer  on  d.c,  it  was  found 
correct,  the  largest  error  being  less  than  one-half  of  1  per 
cent.,  yet,  as  compared  with  a  well-made  hot-wire  voltmeter 
on  an  alternating  circuit,  it  indicated  consistently  lower,  and 
the  discrepancy  was  found  to  increase  with  increase  of 
frequency,  being  about  3  per  cent,  at  60  cycles  and  65  per 
cent,  at  100. cycles. 

On  D.c.  both  the  electrostatic  and  the  hot-wire  instru- 
ments agreed  with  each  other  and  with  the  potentiometer. 
The  trouble  was  traced  to  the  fact  that  two  or  three  of  the 
vanes  of  the  electrostatic  instrument  were  not  in  good 
contact  with  the  stem  to  which  the  suspension  was  attached, 
L  and  presumably  owing  to  the  high  resistance  between  them 
and  the  stem,  they  required  a  definite  time  to  become  charged 


as  fully  as  (hr  other  vanes.  The  oxidisation  or  corrosion  of 
the  very  small  aluminium  pins  was  probably  the  cause  of 
the  trouble. 

After  elliiient  connection  had  been  made  between  the 
affected  vancH  and  the  stem,  the  instrument  became  normal, 
and  was  correct  on  both  D.c.  and  a.c.  at  all  the  freipiencies 
available  for  testing  at  the  time — namely,  up  to  l:i(t. 

In  the  latest  Kelvin  low-tension  electrostatii'  voltmetere 
the  vanes  are  actually  soldered  to  the  stem,  which  is  an 
excellent  arrangement. 

In  electrostatic  voltiiietcrs  for  very  low  \oltagc  it  is 
desirable  to  have  the  fixed  and  movable  elements  of  the 
same  metal,  as  otherwise  in  calibrating  with  D.r.  two  sets  of 
readings  with  rcvereed  polarities  are  required,  which 
involves  extra  laiiour,  and  is  a  precaution  which  may  possibly 
be  omitted  on  occasions. 

This  desirable  feature  is  arranged  for  in  low-voltage 
instruments  by  the  best  makers. 


AMERICAS    EXPORT    TRADE    IN  ELECTRICAL 
GOODS. 


By  MALCOLM  CHALMERS. 


The  ousting  of  German  electrical  goods  from  the 
world's  markets  and  the  restrictions  which  the  war's 
demands  have  placed  on  British  firms  has  been  very 
beneficial  to  the  electrical  industry  of  the  United 
States.  It  is  not  surprising,  therefore,  to  learn  that 
the  year  ended  June  30th,  1917,  the  returns  for 
which  have  recently  come  to  hand,  has  been  a  record 
one  so  far  as  the  exports  of  electrical  goods  are 
concerned,  the  value  of  such  exports  having 
reached  nearly  £11,000,000  in  that  year. 

The  following  figures  for  the  last  four  years  show 
the  progress  that  has  been  made  since  the  war :  — 

Year  ended  June  30th,  1914  £.5,3K,000 

Year  ended  June  30th,  1915  4,187,000 

Year  ended  June  .30th,  ]9Ui  (■).399,00(l 

Year  ended  June  30th,  1917  10,976,000 

It  will  thus  be  seen  that,  as  compared  with  the 
previous  year,  last  year's  figures  show  an  increase 
of  just  over  70  per  cent.,  whilst  as  compared  with 
the  last  pre-war  year  the  increase  has  been  one  of 
105  per  cent. 

When  we  turn  to  the  details  we  find  that  this 
increase  has  been  fairly  general,  but  that  increases 
are  especially  noticeable  in  the  case  of  batteries, 
wires  and  cables,  metallic-filament  lamps,  electric 
motors,  and  telegraph  and  telephone  instruments. 
On  the  other  hand,  exports  of  dynamos,  trans- 
formers, and  arc  lamps  were  less  last  year  than 
before  the  war. 

In  the  subjoined  statement  details  of  the  exports 
last  vear  are  shown  in  comparison  with  those  for 
1913-14,  the  last  pre-war  year: — ■ 

1913-14.     1916-17.  Inc.  or  dec. 

£  £  £ 

Batteries          14:=!,000  ft'^l.OOO  -f-  i%<\.(m 

Pvnamos  and  generators  ...       549.000  -53-2,000  -  17,000 

Fans                            90,000  101,000  +  11,000 

Insulated  wire  and  cables  ...       415,000  1,498,000  -t-  1,083,000 
Interior  wiring  supplies  (in- 
cluding   fixtures)       150,000  234.000  +  84.000 

I,amps:    Arc             16,000  3,000  -  13,000 

Lamps:   Incande.scent:  — 

Carbon-fdament     36.000  a3,000  -  3.000 

Metallic-fdainent    ...        ...         46,000  446,000  +  4(X),000 

Meters     or    measuring     in- 
struments                  •  216.000  +  216,000 

Electric  motors         ...        ...       946,000  1,22.^.000  -|-  282,000 

Telegraph    in.'itrnments    (in- 
cluding     wireless      appa- 
ratus)                                  ...         2.8.000  112,000  -f  84.00f) 
Telephone   instruments      ...        321. OOO  407,000  -f-  73,000 
Transforraors                         ...        30:).000  263.000  -  40,000 
Klectric   locomotives           ...         91.000  110.000  +  19.000 
Other  electrical  goods        ...    2,175,000  5,112,000  +  2,937,000 
•  No  information.    The  exports,  however,  in  this  year 
were  probably  quite  small. 
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Of  course,  the  increases  shown  above  do  not  in 
all  cases  represent  an  increased  volume  of  trade; 
some  of  it  is  doubtless  due  to  inflated  prices.  After 
allowing-  for  this  factor,  however,  it  must  be  ad- 
mitted that  the  development  has  been  phenomenal. 
Unfortunately,  the  returns  do  not  show  quantities, 
except  for  electric  fans  and  lamps.  In  these  cases, 
however,  increases  aj-'e  shown  in  the  actual  quanti- 
ties exported:  Thus  in  the  last  pre-war  year  32,816 
fans  were  exported,  valued  at  £2  15s.  each;  in 
iqi5-i6,  26,519,  valued  at  £2  i6s.  each,  were  sent 
abroad,  whilst  last  year  the  exports  numbered 
44,690,  worth  £2  5s.  each.  •  The  exports  of  carbon- 
filament  lamps  in  1913-14  numbered  1,285,858,  the 
average  export  value  of  wliich  was  about  /d.  per 
lamp.  In  191 5-16  the  number  exported  was 
1,197,751,  and  the  value  about  6d.  per  lamp,  whilst 
last  year  1,341,444  of  these  lamps  valued  at  less  than 
6d.  each  were  exported.  The  increase  in  the  case 
of  metallic-filament  lamps  has  been  much  more  pro- 
nounced, as  in  1913-14  only  849,261  lamps,  valued 
at  about  is.  id.  each,  were  shipped  abroad,  whilst 
last  year  the  number  was  10,707,014,  and  the  total 
value  £446,000,  i.e.,  about  lod.  per  lamp. 

Whilst  on  the  subject  of  lamps,  it  is  interesting  to 
note  that  the  United  States  does  a  large  import 
trade  in  metallic-filament  lamps,  the  figures  for  the 
last  four  years  being  as  follows. — 

]913-1.1  fi,92:3,75.3  ±'tl4,154 

1914-15  6,240,173  118,153 

1915-16  4,863.060  146,208 

1916-17  7,064,746  46,485 

-  -It  will  be  seen  that  up  to  June,  1916,  the  imports 
were  declining,  but  that  prices  were  rising  rapidly. 
Last  year,  however,  the  number  imported  increased 
by  50  per  cent,  over  the  previous  year,  whilst  the 
total  value  was  less  than  a  third  of  the  value  in 
1915-16.  The  figures  are  so  peculiar  that  some  ex- 
planation is  necessary,  though  none  is  given  in  the 
Amerfcan  official  returns.  The  most  probable  ex- 
planation is  that  whereas  in  earlier  years  the  bulk  of 
the  imports  consisted  of  ordinary  lamps  for  house 
lighting,  and  came  chiefly  from  the  Netherlands, 
last  year  the  great  majority  were  miniature  lamps 
for  pocket  flash-lights.  It  is  known  that  Japan  has 
been  manufacturing  this  class  of  lamp  in  large  quan- 
tities for  the  last  year  or  so,  and  it  is  most  likely 
that  that  country  is  the  chief  source  of  the  lamps 
specified  in  the  returns  for  1916-17. 

As  regards  the  markets  to  which  American  elec- 
trical goods  were  shipped  last  year,  no  information 
is  given  in  the  returns,  nor  will  they,  in  all  prob- 
ability, be  available  for  some  considerable  time  yet. 
I-"rom  the  record  of  past  years,  however,  and  an 
examination  of  the  import  returns  of  other  coun- 
tries, it  appears  that  America  does  a  world-wide 
trade  in  this  class  of  goods,  but  that  the  principal 
markets  at  the  present  time  are  the  United  King- 
dom, France,' Italy.  Canada,  Australia,  Central  and 
South  America,  and  Japan. 

With  regard  to  future  possibilities,  it  would  be 
useless  to  attempt  a  prediction.  It  may  be  that  the 
American  electrical  industry  will  continue  to  im- 
prove its  export  position,  but  it  must  be  remem- 
bered that  in  pre-war  times  Cermany's  export  trade 
in  this  line  was  about  10  millions  sterling,  and  that 
of  the  United  Kingdom  about  eight  millions.  At 
the  present  time,  Germany  can  be  doing  hardly  an_v 
export  trade  owing  to  the  difficulty  of  obtaining 
copper  and  other  necessary  raw  material,  to  war 
demands,  and  the  .stringency  of  the  Allied  blockade. 
The  United  Kingdom  export  trade  has  also  de- 
creased considerably,  the  exports  last  year  being 
valued  at  only  £6,000,000,  in  spite  of  increased 
prices.  Once  the  war  is  over,  however,  both  Ger- 
many and  this  country  will  be  active  competitors  in  > 
the  world's  markets  once  again,  and  it  will  remain 
to  be  seen  to  what  extent  America  will  be  able  to 
maiiitnin  her  present  position  as  the  leading  export- 


ing country  in  electrical  goods.  It  must  be  remem- 
bered, too,  that  Japan  has  entered  the  field  as  a 
manufacturer  of  this  class  of  goods  (see  Electrical 
Kkvikw,  August  loth,  p.  124),  and  although  it  will 
probably  be  some  years  before  she  will  be  able  to 
compete  successfully  in  other  markets  against  the 
United  Kingdom,  Germany,  and  the  United  States, 
she  will  probably  Ive  able  to  retain  the  home  market, 
which  has  hitlierto  been  a  good  one  for  imported 
electrical  goods. 


CORRESPONDENCE. 


Letters  receired  hij  us  after  5  P.M.  ON  Tdesday  cannot  appear  until 
thefollowhiq  week.  Currespondents  skonUl  forward  their  coniniiini.- 
catim.i  at  the  earHe.it  possible  miiment.  Xo  letter  can  he  published 
unless  tve  have  the  writer  s  name  and  address  in  our  vossession. 


The  E.T.U.  or  the  A.E.S.E.  ?  ' 

In  askiiijj  you  to  afford  us '  space  in  which  to  reply  to  the 
A.E.S.E.  campaign  of  misrepresentation,  we  would  point  out  that 
it  was  the  intention  of  the  promoters  of  the  station  branches  of  the 
E.T.U.  to  abstain  from  any  criticism  of  the  A.E.S.E.  :  but  as  this 
Association  has  thout>-ht  proper  to  attack  the  station  engineers' 
branches  by  a  misrepresentation  of  the  facts  of  the  situation,  we 
feel  sure  you  will  allow  us  to  put  our  position  before  your  readers. 
Mr.  Ebbcn  and  the  members  of  his  Association  were  invited  to  join  our 
organisation  with  a  view  to  acommon  programme;  he  replied  :  "lom 
seriously  considering  the  whole  position  "  ;  this  was  about  six  months 
ago,  since  which  no  further  communication  has  been  received. 
W.as  it  expected  that  we  should  forego  our  progress  until  his  Asso- 
ciation had  decided  what  they  would  do  ?  Instead  of  working  for 
the  common  good  of  the  station  engineers,  they  opened  a  public 
attack  on  those  who  were,  and  are,  seriously  attempting  to  improve 
the  conditions  obtaining  in  this  branch  of  the  industry. 

1.  They  state  that  we  do  not  represent  Station  engineers,  when, 
as  a  matter  of  fact,  we  represent  every  electrical  power  sub-station 
and  mains  electrical  grade,  including  the  supervising  grades  of 
power  station  charge  engineers,  sub-station  superintendents,  mains 
engineers,  &c.,  employed  by  over  lO-of  the  largest  power  and 
li|:hting  authorities  ;  in  London  alone  our  membership  is  just 
under  1,000. 

2.  They  publish  a'  list  of  concerns  wliich  they  purport  to 
represent. 

Let  us  t,ake  two  of  the  concerns  mentioned— viz.,  the  L.C.C.  and 
the  North  Metropolitan  Electric  Supply  Co.  Our  membership  on 
the  L.C.C.  is  over  100  ;  our  membership  on  the  Nortli  Metropolitan 
is  over  .")0,  and,  moreover,  we  obtained  the  Engineering  Award  for 
our  North  Metropolitan  members  just  recently. 

3.  In  criticising  our  trade  card,  they  state  that  the  "A"  card 
was  not  drawn  up  by  tecl1nic.1l  men.  "  B '"  grades  arc  mentioned, 
which  do  not  exist,  and  gr<ades  which  do  exist  are  not  included 
with  reference  to  '■  A."  This  card  was  drawn  u))  at  a  series  of 
ojien  meetings,  attended  by  all  station  and  mains  grades,  several  ol 
whom  can  write  I.E.E.  after  their  names  ;  surely  these  would  be 
counted  as  technical  men. 

With  reference  to  ''  B,"  the  grades  not  included  are  probably 
those  mentioned  by  the  A.E.S.E.  appeal  of  October  lilth  ;  mains 
^»^perintendent,  mains  assistant,  meter  superintendent,  draughts- 
men, testing  engineer,  installation  inspector,  commercial  assistant, 
and  publicity  engineer.  Apart  from  th(!  fact  that  none  of  these 
designations  are  power  station  desi,:,'nations,  they  are  really  reitera- 
tions of  thj!  same,  inasmuch  as  most  of  the  supply  authorities 
reduce  at  least  five  of  these  designations  to  one  -viz.,  mains 
assistant,  who  is  invariably  the  utility  man. 

■I.  They  state  that  we  have  set  a  flat  rate  for  engineers.  No  such 
suggestion  appears  on  our  card  :  what  is  claimed  is  ,a  uniform 
minimum  rate,  and  it  clearly  states  that  where  the  conditions  are 
better  they  are  to  be  upheld. 

.').  They  state  that  ''  We  sunpemU^d  action  during  the  war  "  ;  pro- 
bably, but  they  did  not   fail   to  attem)it  to  take  full  .-idvantage  of 
the   Trade   Protection   Certificates,   "  Engineering    War   Awards, 
obtained  as  the  outcome  of  action  by  us  in  conjunction  with  tlir 
other  Engineering  Unions. 

We  did  not  suspend  action  during  the  war.  with  the  result  that 
the  attem))t  to  patriotically  (.')  exploit  wouniied  soldiers  and  sailors 
by  engaging  tliem  for  sub-station  work  at  2.")S.  jier  week  was 
stepped  by  our  representatives  on  the  National  War  Pensions 
Dilution  Committee,  who  also  eslablisheil  the  precedent  that,  whilr 
not  offering  any  objection  to  any  soldier  or  sailor  going  into  a  sul' 
station,  on  no  account  wa.s  a  pension  to  be  regarded  as  part  pay- 
ment of  wages.  The  justice  of  this  claim  was  recognised  by  tli' 
Government  :  and,  moreover,  we  have  by  our  actions  in  numerou- 
instances  been  the  means  of  improving  the  station  man's  wagc- 
during  the  war,  as  can  be  observed  on  reference  to  the  Labour 
(;a:etle. 

The  reprehensible  tactics  of  this  Association  in  the  Technical 
Press  are  too  obvious  to  need  any  comment  from  us  :  sufficient  i- 
it  for  u!  to  notice  that  so  appreciative  are  they  of  our  progress  tliat 
every  move  we  moke  they  follow,  but  never  lead.  The  value  of 
the  Aswciation  is  clearly  stated  by  Mr.  Ebben  in  the  Electrical 
Rf.vikw  of  .lunr  4th.  I'.HT.  when  ho  states  :  — 

"  He  seconded  an  amendment  which  was  proposed  by  a  memlier 
of  the  Eleotrujai  Trades  Union  at  a  meeting  of  electrical  emjJoyer.s 
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ami  employes  in  London  some  years  afro.  This  was  the  only  time 
the  electrical  en-jineers  took  the  A.E.S.E.  seriously  :  as  soon  as  the 
General  Committee  and  members  sevei-ed  all  connection  with  tlic 
E.T.r..  the  London  chief  engineers,  heiujr  clever  and  t^ar-soeinjr 
men,  ijjnored  the  A.E.S.E.  members,  and  have  done  so  ever  since, 
becau.so  they  knew  thoy  had  notliinjf  to  fear." 

.\ny  further  justification  for  our  present  action  is  contained  in 
the  remarks  of  the  Editor,  ELECTRICAL  Review,  Septemlier  2,><th, 
when  he  states  : — 

"  We  cannot  recommend  youu'/  men  of  ability  and  aml)ition  to 
join  the  staffs  of  jxiwer  stations.  unlea.<  it  be  for  the  purpose  of 
aoquirinjr  a  first-hand  knowled>re  of  the  orf^anisation  and  working;- 
conditions  of  such  stations  as  part  of  their  technical  trainins;  an<i 
not  as  a  career." 

In  conclusion,  it  luu!  been  susjrested  that  the  E.T.U.  are 
unpatriotic.  This  can  be  at  once  denied.  a.s  hundreds  of  our 
n\embcrs  are  on  active  service,  and  are  bein^  kept  in  full  benefit 
by  the  members  at  home,  and  on  a  ballot  for  continuance  of  the 
war,  or  against,  an  overwhelming  majority  voted  in  favour  of 
continuance  to  a  successful  issue.  It  must  be  clearly  understood 
that  the  E.T.U.  is  not  rule<l  by  any  individual,  but  by  a  National 
Executive  elected  by  all  members  in  Great  Britain  and  Ireland. 

H.  H.  Morton, 

Senvtiiri/  of  Sf<itiii>i  K/ir/hiefrii, 
London.  S.E..  Xa.  1  London  Branch. 

(Miih(>-2W/i,  I!H7. 


The  article  in  your  valuable  journal,  enclosing  the  lettei-s 
addressed  to  Sir  Georjre  Askwith,  is  lacking-  one  thin;;,  and  that  is 
Sir  Georg-e  Askwith's  reply  to  the  request  for  the  A.E.S.E.  to  be 
represented  at  the  next  conference. 

The  following  is  the  letter  : — 

[copy.] 
''  Chief  Industrial  Commissioner's  Department* 

"  Ministry  of  Labour,  Montagu  House, 
•  Whitehall.  S.VV.  1. 

•■  Ortoher  IStli,  1917. 
'■  Daar  Sir. — With  reference  to  your  letters  of  .September  17th 
and  October  16th,  any  further  conferences  will  be  held  between  the 
Unions  by  whom  claims  have  been  made  and  representatives  of  the 
Borough  Councils,  and  I  suggest  that  you  should  communicate  on 
the  subject  with  Mr.  W.  J.  Webb,  Electrical  Trades  Union,  76,  Gray's 
Inn  Road,  W.C.  1. 

"  I  am.  yours  faithfully, 

"(Signed)        G.  R.  Askwith. 
"W.  Arthur  Jones,  Esq..  A.M.I.E.E., 
''  Association  of  Electrical  Station  Engineers, 
'■  26,  Little  Park  Gardens,  Enfield." 

The  notice  as  to  the  adjustments  of  rates  and  wages  for  the  men 
employed  by  the  St.  Pancras  Borough  Council  is  also  incomplete,  as" 
the  following  letter  also  shows  :  — 

[copy.] 
"St.  Pancras  Borough  Council, 

"Town  Clerk's  Department, 

"Town  Hall,  Pancras  Road,  X.W.  1. 
"  October -mt It.  1917. 
"  Dear  Sir. —With  reference  to  your  communication  of  the   16th 
nf  June  last,  I  have  to  inform  you  that  the  Council   have  received 
a   report  from  their  Electricity  and   Public  Lighting  Committee, " 
also  a  report  from  the  SpT-cial  Committee  who  have  considered  the 
question  of  thr  wages  and  w.ar  bonus  paid  to  the  employes  of  the 
electricity  undertaking.     The  Council    have   revised   the   scale  of 
wages  for  the  employes  of  the  electricity  department,  and  I  enclose 
for  your  information  a  copy  nf  the  revised  scale. 

"In  addition  to  this,  the  Council  are  granting  the  employes  of 
the  electricity  undertaking  a  war  bonus  of  1.5s.  jier  week  tothose 
who  are  18  years  of  age  and  over,  and  who  receive  a  wage  or  salary 
of  not  more  than  £160  per  annum,  7s.  (id.  par  week  from  £160  to 
£200,  5s.  from  £200  to  »:2."iO. 

"  Yours  faithfully, 

"  (Signed)  C.  Barrett. 

"  Toirn    Clerk. 
"  Mr.  W.  J.  Webb, 

"  Electrical  Trades  Union. 

''  76,  Grays  Inn  Road,  W.C." 

The  staff  also  of  the  North  Metropolitan  Electric  Power  Supply 
(  o.  have  something  to  thank  the  Electrical  Trades  Union  for,  as 
1  he  following  letter  will  show  : — 

[copy,] 

'The  North  Metropolitan  Electric  Power  Supply  Co,, 
"  Electric  Railway  House, 

"  Broadway,  Westminster.  S.W.  1. 
"  (h-toher  nth.  1917. 
"  Dear  Sir. — In  reference  to  the  conference  which  took  place 
this  morning  at  the  office  of  the  Industrial  Commissioner,  and  to 
the  subsequent  interview  which  the  general  manager  of  the  com- 
pany and  I  had  with  reprcsentiitives  of  your  Union,  I  undertake 
that  the  company  will,  as  from  the  week  commencing  September 
1st,  1917,  grant  to  the  undermentioned  grades  (adults  only)  a  war 
wage  of  l.is.  a  week,  or  such  le^s  sum  as  will  bring  up  to  15s.  a 
we5k  the  increase  or  increases  in  the  wages  granted  since  the  out- 
break of  the  present  war.  provided  that  where  the  wage  of  any 
man  ha;  been  increased  since  the  outbreak  of  the  war  by  reason  of 
his  promotion  to  a  higher  or  more  responsible  job.  such  increase  is 


not  to  he  taken  into  account  in  asaessinpr  the  amount  of  the  war 
wage. 

"  It  is   understood  that  the  above  arrangement  only  appli. 
weekly  or  hourly  paid  men. 

"In  regard  to  Imys  and  youths  under  18  years  of  age,  the  su  .i  of 
88.  a  week  is  to  apply  in  placoof  the  Lis.  a  week  above  mei.tioiicd. 
"  JJM   Iff  tr'radcs. 
"  Electrical  fitters  and  their  mates. 
"  Shift  or  charge  engineers  (senior  and  junior). 
•  Switchboanl  attendants  (senior  and  junior). 
"  Electrical  erectors. 
"  Wiremen  and  their  assistants. 
"  ,Ioint«us  and  their  a.ssistants. 
"  Arc  lamp  trimmers. 
"  Will  you  bo  good  enough  to  acknowledge  the  safe  receipt  of 
this  letter  / 

"  Yours  faithfully, 
"  The  North  Metropolitan  Electric 

Power  Supply  Co., 
"(Signed)      James  Devonshire. 

"  Manaijinij  IHrtctitr. 
"  W.  J.  Webb,  Esq..  London  District  Secretarij, 
"The  Electrical  Trades  Union, 

"  76.  Gray's  Inn  Road,  E.G.  1." 
The  claim  of  the  A.E.S.E.  as  being  the  Association  to  represent 
charge  engineers  is  too  laughable  for  words,  and  one  wonders 
whether  that  is  the  rciisou  that  Mr.  Ebbcn  is  no  longer  the  hon. 
sec.  From  my  personal  knowledge  of  Mr.  Ebben,  when  I  was  a 
member  of  the  A. E.S.C,  he  would  not  stoop  to  the  touting  tactics 
now  being  adopted  by  certain  engineers.  Not  touting  for  member- 
ship of  the  A.E.S.E.,  but  touting  (peaceful  persuasion,  one  might 
almost  call  it)  by  engineers  for  Bill  Smith  (sub-station  attendant) 
to  say  that  the  Electrical  Trade  Union  does  not  represent  him  (Bill 
Smith),  but  the  Electrical  Trade  Union  is  going  on  its  way  undis- 
turbed, doing  its  best  to  obtain  living  conditions  for  station 
engineers  of  all  grades. 

W.  J.  Webb,  London  District  fitcretarij. 
London.  E.C.,  October  29th,  1917. 


The  Prospects  of  the  Central-Station  Engineer. 

To  those  who  have  followed  closely  the  recent  development  of 
the  Association  movement  amongst  London  power-station  engineers, 
it  must  come  as  a  great  relief  to  realise  that  a  serious  crisis  in  their 
history  has  been  circumvented.  By  how  narrow  a  margin  the 
situation  has  been  saved,  only  those  who  have  made  it  their  imme- 
diate concern  to  steer  the  course  can  fully  appreciate. 

To  get  a  true  perspective,  it  is  first  necessary  to  view  the 
relationship  in  which  central  stations  stand  to  the  engineering 
industry  and  to  the  war.  It  is  in  no  sense  an  over-statement  of 
the  case  to  place  power  stations  in  the  position  of  the  hub  of  the 
engineering  industry — the  greater  proportion  of  the  efforts  of 
which  industry  are  directed  into  war  channels.  The  full  significance 
of  this  statement  will  be  realised  it  the  paralysis  following  a 
stoppage  of  all  power-station  output  can  be  imagined. 

The  next  step  is  to  note  how  many  engineers  are  responsible  for 
the  smooth  and  uninterrupted  running  of  this  hub.  So  far  as 
London  is  concerned  they  number,  not  thousands,  but  just  a  few 
hundreds.  Now  picture  the  strength  of  the  weajion  which  would 
be  placed  in  the  hands  of  an  unscrupulous  Association,  Union,  or 
Society.  There  is  no  need  to  labour  the  point — it  must  surely 
project  itself  right  into  the  haziest  vision. 

To  enlarge  the  perspective — what  reward  ha*  accrued  to  those 
few  hundred  engineers,  from  chief  to  junior,  who  daily,  during  the 
past  years,  have  shouldered  increasing  responsibilities  and  consider- 
able additional  work  .'  They  have  seen  outputs  trebled  and  quad- 
rupled profits  beyond  the  dreams  of  avarice  piled  up  on  their  in- 
dustry, energy,  and  experience  :  and,  let  this  not  be  forgotten, 
meanwhile  nailed  to  the  posts. 

The  exigencies  of  war  demanded  it,  and  they  were  content — 
content  to  see  the  market  value  of  their  stock-in-tra<le  of  experience 
depreciate  .50  per  cent.  ;  content  to  rub  along  under  conditions  that 
would  charge  a  Trade  Union  official  with  high  explosive. 

Trade  Unions  up  and  down  the  country  did  not  sit  still  under 
the  increasing  0]ipressiveness.  and  all  grades  of  war  workers,  by 
and  around  that  gallant  few  hundreds,  have  been  considered,  and 
considered  well.  Moreover,  some  of  those  Unions  were  stretching 
a  welcoming  hand  to  those  few  hundreds-^whether  or  no  it  was 
an  interest  with  a  single  purpose  is  beside  the  point.  The  tempta- 
tion was  great. 

The  answer  of  those  few  hundreds  to  the  overtures  so  made  must 
redound  to  their  ever-la-sting  credit,  and  it  must  be  self-evident 
that  they  are  made  of  the  right  stuff.  The  answer  in  effect  was  : 
This  is  our  career — an  engineer's  career.  True,  the  rewards  for  our 
industry  and  efforts  fall  lamentably  short  of  the  barest  justice  ; 
but  our  career  means  more  to  us  than  the  immediate  acquisition  of 
shillings.  We  prefer  to  adjust  our  own  affairs,  and  will  not  allow 
any  menace  to  the  smooth  running  of  the  industrial  career.  The 
exigencies  of  war  demand  that  some  of  those  men  are  about  to 
come  under  review  by  the  London  supply  authorities.  Is  it  too 
much  to  ask  that  a  correct  estimate  be  taken  of  their  value — a  true 
sense  of  appreciation  formed  of  their  action  in  banding  themselves 
together — the  preservation  of  their  entity,  and  all  that  it  means 
to  the  future  of  central  station  life,  from  chief  to  juniors  .'  The 
gift  of  clear  and  expansive  vision  was  never  in  greater  demand 
amongst  those  about  to  mete  out  justice — not  generosity — to  those 
few  hundred. 

One  of  the  Herd. 
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As  a  humble  unit  in  central-station  life,  maj' I  claim  the  privilege 
of  tenderinjr  my  thanks  for  the  able  manner  in  which  you  arc 
suppoi'tinjr  the  much-discussetl  "  ensineer  "  .'  Moreover,  your  foot- 
note to  a  letter  of  "  Staff  Electrician  "  in  the  issue  of  September  2Sth, 
has  drawn  an  adverse  criticism,  in  which  the  argument  put  forward 
is  open  to  endless  discussion. 

The  letter  from  your  Manchester  correspondent  is  the  first  of  its 
kind  up  to  the  present,  and,  quoting  the  old  adage  that  "  Open 
confession  is  good  for  the  soul,"  may  we  not  confidently  look 
forward  to  expressions  of  opinion  from  senior  engineers,  Imth 
London  and  Provincial  / 

A  well-known  business  gentleman  has  stated  recently  that  it  is 
the  old  men  who,  at  present,  are  running  the  world  and  the  war, 
and  we  must  not  lose  sight  of  the  fact  that  the  chief  engineer  of 
to-day  is  the  same  chief  of  the  early  days  (in  the  majority  of  cases), 
and  in  these  tumultuous  times  he  has  not  had  time  to  spare  to  care- 
fully consider  the  immediate  needs  of  his  juniors. 

The  time  has  surely  come  when  a  member  of  the  staff  can  approach 
his  chief,  and  feel  that  he  is'  not  hampered  in  his  quest  by  a  fixed 
scale,  and  the  usual  referring  to  committee. 

It  has  often  been  said  that,  it  a  position  is  not  good  enough  for 
one,  he  should  "  get  out ;  "  is  this  always  the  right  policy  to  pursue  .' 
And.  to  return  to  your  correspondent's  letter,  he  says  :  ''  Young  men 
of  ability  and  ambition  are  sorely  wanted  " — yes,  and  these  young 
men  will  always  be  forthcoming,  whose  enthusiasm  for  their  work 
often  makes  them  forget  the  energy  involved  ;  are  these  men  to 
meet  the  same  reward  as  those  who  started  years  ago  .' 

Engineer. 

After  rciuling  through  the  correspondence  on  the  militant 
organisation  of  power-station  engineers,  I  am  struck  with  the  fact 
that  the  most  salient  feature  of  most  of  the  writers  is  the  emphasis 
which  they  lay  upon  "  status."  Surely  it  were  high  time  that  this 
nonsense  was  dropjied.  Status  is  a  bogey  which  has  been  and 
always  will  be  the  enemy  of  democratic,  and  consequently  real, 
progress. 

The  'superior  technical  staffs"  may  be  very  excellent  people, 
and  probably  very  clever  too,  but  it  never  struck  me  that  the 
mechanical  routine  of  power-station  operation  was  beyond  the 
powers  of  any  man  of  average  intelligence  and  ordinary  training  ; 
consequently,  it  is  a  source  of  amusement  to  observe  the  frantic 
efforts  which  the  ''  Gabriels  "  of  the  recently  resuscitated  A.E.S.E. 
make  in  loudly  trumpeting  their  patrician  isolation. 

The  fact  is  quite  clear  that  until  the  E.T.U.  proved  that  they 
were  alive,  the  "superior  gentlemen"  were  still  en-tdiinin-.  and  no 
doubt  were  waiting  until  post-war  days  before  demanding  an 
aiiequate  wage  to  meet  ferocious  and  continuously  advancing 
prices.  It  is  well  to  point  out  that  the  Labour  movement  in  its 
new  phase  will  need,  and  will  get,  men  of  capacity  in  its  leading 
ranks.  The  superior  brand  of  status-hunters  will  find  themselves 
left  completely  frigid  if  they  imagine  that  status  will  confer  upon 
them  any  degr^  of  effective  force.  They  will  learn  that  they  must 
fight  to  obtain  any  improvement  in  salary,  wages,  or  conditions, 
and  a  digest  of  any  of  the  economic  historians  will  prove  to  them 
that  the  fighting  will  be  hard  fighting  too.  It  is  beside  the  point 
to  indicate  the  might  of  the  organised  medical  and  legal 
professions  ;  these  bodies  have  State  protection — a  bolster  which 
no  Government  will  be  inclined  to  bestow  further. 

Jty  advice  to  the  authors  of  the  long  circular  which  secured  free 
advertisement  in  the  Elkctrical  Review  columns,  is  to  discard 
the  "  stilts  "  and  come  down  to  democratic  terra-firma.  As  an 
electrical  man  in  charge  of  a  mere  converting  plant,  I  am  no  doubt 
offering  impudent  advice  ;  but  when  I  see  the  portents  of  increased 
centralisation  of  jiower  supply,  I  think  that  many  of  the  men  at 
present  numbered  among  the  power  station  "superior"  staff  may 
be  looking  for  jobs  in  competition  with  the  sub-station  charge  or 
shift  engineers  who  are  so  socially  and  technically  "  im|)Ogsible." 

W.  F.  K. 

London,  S.E.,  ()ctohn:2>^Hi.  1!(17. 


The  Association   Movement. 

.Mtliuugh  I  ha*e  not  recently  had  an  opportunity  of  nwling  the 
ECkctrical  Review,  I  understand  that  a  difference  of  op)inion 
has  arisen  in  your  "Correspondence"  columns  concerning  the 
origin  of  the  Cable-Makers'  Association. 

As  one  who  was  present  at  the  first  meeting,  I  can  say  that  all 
of  those  who  attended  that  meeting  have  fre<iuently  referred  to 
Mr.  Henry  Edmunds  as  the  father  of  the  C.M.A.  At  the  same 
time,  it  is  a  fact  that  I  was  first  approached,  so  far  as  the  cable 
works  at  Charlton  were  concerned,  by  Mr.  H.  H.  Berry. 

F.  S.  PatersoD, 

Ih-lober  29111,  i;il7.  I.irnl.  II. H.  '  T,. 

Apprenticeship  In  Electricity  Supply. 

I  was  interested  to  rejid  in  your  issue  of  October  lilth  the  course 
of  training  laid  down  for  apprentices  in  the  employment  of  your 
correspondent.  Now,  I  think  it  is  only  fair  to  recommend  parents 
of  would-l«  apprentices  who  should  Ik-  tempted  to  have  Iheir 
children  Iwund  to  such  luring  employers  to  look  before  they  leap. 

.\s  far  as  ray  own  experience  goes,  I  have  been  one  of  those  who 
have  been  gulled  by  a  similar  advert,  for  electrical  engineering 
apprentices.  The  fee  was  rath-r  high  (t.iO')  considering  that  no 
pocket-money  was  allowed  during  the  fir.st  12  months,  and  also 
taking  into  aocontit  that  my  parents  had  to  pay  for  my  keep  whilst 
out  of  home.  The  course  of  training  was  anything  hut  near  that 
laid  down  in  my    '  indentures."     Of  the  wiring  work  whii:h  was  to 


consist  of  motors,  heating  and  cooking  apparatus,  &c.,  I  only  sa\^ 
two  motors  being  installed  during  my  term  of  .apprenticeship,  and 
r  think  three  cookers  was  about  the  limit  of  our  cooker  wiring. 
Your  correspondent  explains  what  our  wiring  contracts  were  like 
when  h(^  s.ays  they  were  "  not  large."  No  they  were  not  large — the 
largest  was  one  of  2il  lights.  The  extent  of  our  modern  instruments 
for  mains  and  meter  testing  consisted  of  one  antiquated  P.O.  briilge 
and  a  Megger  for  the  former  tests,  and  for  the  latter  we  had  a 
uiiipivot  dynamometer  about  10  years  old. 

The  plant  consisted  of  two  water  turl^ines  and  an  old-fashioned 
horizontal  steam-engine  which  should  have  been  scrapped  A. D.  IIHIO. 
The  generators  were  A.c.  Mordey  Victoria,  the  newest  of  which, 
according  to  our  cable  jointer,  who  seemed  to  have  been  in  the 
service  of  the  company  since  its  inauguration,  was  about  22  yeaia 
old.  The  only  mechanical  repairs  I  saw  during  my  term  were  the 
renewal  of  a  few  armature  coils  and  the  recasting  of  one  generator 
bearing. 

I  also  note  what  your  correspondent  says  about  the  type  of 
apprentice  which  they  take  on  not  being  able  to  afford  a  mechanical 
training.  Now,  I  would  wish  to  ask  him  if  for  the  fee  he  charges, 
(as  I  don't  think  he  would  be  so  kind  as  to  give  all  his  knowledge 
gratis"),  does  he  honestly  think  that  any  parent  coidd  m.ake  better 
use  of  his  money  than  handing  it  over  to  the  "  manager  of  an 
electricity  supply"  that  his  son  may  obtain  a  knowledge  of  electrical 
engineering  equal  to,  or  if  I  might  say  so,  less  than  that  which 
may  be  had  at  any  technical  school  at  a  less  cost  .' 

I  do  not  wish  to  occupy  too  much  of  your  valuable  paper.  I  only 
wish  to  point  out  to  parents  of  wonld-be  engineers  what  a  risk  they 
take  in  having  their  sons  apprenticed  in  a  small  power  station 
where  the  manager  distinctly  states  that  the  training  is  to  be  given 
as  far  ,as  his  knowle<lge  goes.  It  would  be  far  better  for  them  to 
pa.y  a  little  more  at  first  and  get  their  ch.arges  into  a  proper 
engineering  firm,  the  owners  of  which  aim  at  turning  out  engineers 
and  who  do  not  take  on  appientices  just  because  they  wish  to  run 
their  power  stations  cheaper  than  if  projier  engineers  were  cm  ployed. 

Pro  Bono  Publico. 


NEW 


ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 


Readers  are  invited  to  sithmit  particulars  of  new  or  improred 
deriee.i  and  apparatus,  which  will  be  published  if  considered  of 
sufficient  interest. 

Drying  Fruit  and  Vegetables  by  Warm  Air  from  Turbo- 
Alternators,  &c. 

The  Duisburg  electricity  station  has  erected  a  series  of  racks  on 
which  fruit  and  vegetables  mfty  be  dried  by  the  warm  ventihating 
air  escaping  from  turbo-altenuitors.  This  idea  is  due  to  the  station 
engineer  Fietz.  The  arrangement  used  is  shown  in  the  accompany- 
ing sketch.  At  the  cost  of  a  very  small  outlay,  the  staff  and 
workpeople  of  the  st.ation  have  been  enabled  to  dry  a  large  part  of 
their  winter  requirements  of  fruit  and  vegetables.  The  proposition 
deserves  to  be  taken  up  by  central-station  engineers  in  this  countr,y. 
It  should  be  possible,  even  at  this  late  season,  to  add  materially  to 
the  .storable  footl  supplies  of  the  nation,  and  this  without 
burning  any  additional  fuel  or  incurring  any  serious  capital 
expenditure. 

The    additional    equipment    required    commences    where    the 
ventilating   air  leaves  the  alternator  casing.     The  warm  air.  which 


.,  Dkying  Rachs 


Ti(i.  1.— Arrangement  ot'  Dryinu  Apparatus. 


is   filtered  as  a   matter   of   course  before    being   atlmittcd   to   the 
ventilating  machine,  is  taken  through  a>«itable  duct  to  the  bottom      i 
of  adrying  press,  which  consists  of  a  sheet-iron  enclosure  containing 
a  series  of  wire-netting  drying  trays.     The  top  of  the  enclosure  is 
open,  but  a  roof  is  set  about  a  yard  above  it  to  keep  off  rain  and  dirt. 
The  drying  trays  are   removable   for  filling  and  emptying,   and 
provision   is  made  for  controlling  the  air  How.     The  sketch  shows       H 
accommmlation   for    12  trays   (2'0,')   m..  or   tJ   ft.   it   in.  in   overall 
height)   and   the    inside   ilimensions   of    each   compartment    are 
1.1)00  X  !t.").")  X  :i(K)  mm.  (about  :4H!  in.  X  H7.\  in.  X  12  in.).  The  trays,      J 
if  not  the  rest  of  the  iron  work,  should   be   galvanised   to  prevent     S 
rusting.    TVbout  22  lb.  of  vegetables  can  be  dried  in  each  tray,  and      ■* 
from  four  to  five  hours  is  sulficient  to  dry  vegetables  or  sliced  fruit. 

Condensing  Plant. 

.\n  interesting  catalogue  (No.  j«)  of  condensing  equipment  has 
ju.st  be«i  issued  by  Messh.-;  Cole.  Mauihent  &  Mori.ev,  Ltd., 
of  Bradford,  which  covers  many  examples  of  independent  plant 
suitable  for  turbines  and  reciprocating  engines.  The  equipment  is 
of  the  low-level  jet.  barometric  jet  aud  siuface  types.  As  regard* 
the  former,  both   the  weir  and   nozzle  patterns  are  supplied,  and 
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the  firm's  patent  vacuum  breaker  is  fitted,  which,  in  the  event  of 
the  water  in  the  condenser  iKxly  rising  almve  a  Jiredeterniined 
level,  operate.^  in  such  a  way  as  to  admit  air  to  the  nystcni 
until  the  vaomini  is  reduced  and  the  workinsr  level  regained,  when 
normal  workinsf  is  automatically  reintroduced. 

In  connection  with  surface  ciindensinsr  plants,  Messrs  Cole. 
Marchent  A:  Morley  are  prejiari'd  to  supply  any  of  the  recoffuised 
types  of  iHiuipnient.  with  either  i-eciprocatin^'  or  rotary  pnrap.s.  In 
many  cases  tin-  well-known  Kdwards  tyjie  of  air  puni))  is  adopt<'d, 
liut  the  firm  are  also  buildiiifr  a  well-known  ty|K'  of  rotary  air- 
pump,  and  as  an  alternative  they  are  prepared  to  supply  a  double- 
actinsr  horizontal  dry  vacuum  pum]i,  which  can  \k  desiprneil  with 
multiple  stajjes.  when  very  liiyh  vacua  are  desired. 


Fig.  2. — Cole,  Marchext  i:  Mobley  Condexsixg  Tlant 


The  catalofriie  is  well  illustrated,  and  we  select  a  view.  fijj.  2, 
showing  a  standard  surface  condensingr  plant,  operatinjr  in 
conjunction  with  a  2.000-K\v.  turbine  set.  This  condenser  is.  owing' 
to  special  conditions,  placed  beside  the  turbine,  and  is  provided  with 
rotary  air  and  extraction,  and  circulatiujr  pumps  coupled  to  the 
same  shaft  and  driven  bv  an  electric, motor. 


LEGAL 


The  OsRAM-RonERTSos  Lamp  Works.  Ltd..  >■.  Pope's  Electric 
Lamp  Co.,  Ltd. — Appeal  Allowed. 

At  the  House  of  Lords,  on  October  2.5th.  jndg'ment  was  gfiven  in  the 
appeal  by  theOsram-Robertaon  Lamp  Works.  Ltd.,  from  an  order 
of  the  Court  of  Appeal  affirmino;  a  judsj-ment  of  Mr.  Justice  Joyce 
in  the  Chancery  Division.  The  action  was  brought  by  the  present 
appellants  to  restrain  the  respondents.  Pope's  Electric  Lamp  Co., 
Ltd..  from  producing:  filaments  of  pure  tungsten  for  use  in  electric 
lamps  under  a  process  which  the  appellants  contended  was  an 
infringement  of  their  Patent  Xo.  2S.8aH*,  of  190f.  Both  Courts 
below  held  that  there  was  no  infringement,  as  the  process  used  by  the 
respondents  was  substantially  different  from  the  process  described 
in  the  specification  of  the  patent  sued  on,  and  the  action  was 
therefore  dismissed  with  costs.  The  case  was  rejwrted  in  the 
Electrical  Review  of  July  2nd — 23rd,  igi."),  and  the  hearing 
Ijefore  the  Court  of  Appeal  in  our  issues  of  November  19th — 
December  31st,  191.5.  The  ajipeal  was  heard  -on  10  different  days, 
and  judgment  was  reserved  on  July  9th. 

Mr.  Walter.  K.C.,  Mr.  Colefax,  K.C..  and  Mr.  Gray  appeared  for 
the  appellant  company  :  Mr.  Thos.  Terrell.  K.C..  Mr.  E.  M.  Kirby. 
K.C.,  and  Mr.  E.  Russell-Clarke  for  the  respondents. 

Their  Lordships  differed  in  opinion.  The  Lord  Chancellor. 
Lord  Atkinson,  and  Lord  Parker  were  for  allowing  the  appeal, 
while  Viscount  Haldane  and  Lord  Parmoor  were  for  dismissing  it. 
By  a  majority  of  three  to  two  the  appeal  was  allowed. 

The  Lord  Chancellor,  in  the  course  of  his  judgment,  said  : — 
Tha  patent  was  granted  to  Alexander  Just  and  Franz  Hauaman. 
A  patent  had  been  granted  to  Welsbach  (No.  1..535  of  isa.'^)  for  the 
manufacture  of  filaments  from  osmium,  and  the  method  of  manu- 
facturing such  filaments  as  described  in  his  patent  was  adopted  in 
the  appellants'  patent  and  applied  to  the  manufacturing  of  fila- 
ments from  tungsten.  There  can  be  no  doubt  that  the  application 
of  an  old  method  to  a  new  substance  may  constitute  a  good  subject 
matter  for  a  patent  if  invention  is  required  for  the  application. 
According  to  the  specification,  the  tungsten  or  tungsten  compound 
is  to  be  mixed  with  an  organic  binding  medium  "such  as  collodion 
or  a  solution  of  cellulose  in  chloride  of  zinc  or  cupreous  ammonia 
oxide  or  the  like."  From  the  mass  so  formed  filaments  are  to  I)e 
formed  in  the  usual  manner.  The  filaments  are  then  to  be  car- 
bonised— that  is,  they  are  to  be  subjected  to  heat  in  the  absence  of 


oxygen  ns  in  the  manufacture  of  charcoal,  so  that  the  other 
materials  are  driven  off  by  destructive  distillation  and  the  carton 
is  left.  The  sjiecification  goes  on  to  direct  that  the  filaments  are 
to  be  subjecteil  to  the  following,  further  treatment  : — •"  First  of  all 
the  carbon  which  has  only  served  as  a  binding  medium,  is  removed 
by  subjecting  the  filaments  to  the  |iasaage  of  current  in  an  atmos- 
phere of  st<>am  anil  hydrogen,  and  thus  raising  it  to  a  high  temije- 
rature.  By  this  nu-ans  the  carbon  is  completely  oxidised  so  as  to 
form  carbonic  oxide,  and  the  filament  of  tungsten  is  left.  "  It  is 
mainly  upon  this  last  passage  that  the  question  of  infringement 
depends,  for  the  defendants  do  not-  heat  the  filament  by  j)aesing 
the  electri<;  current  through  it  but  by  the  agency  of  external  heat, 
and  they  do  not  subject  the  heated  filaments  to  an  atmosphere  of 
steam  and  hyilrogen  fornu'd  ah  eHru.  but  it  is 
alleged  by  the  apiiellants  that  such  an  atmosphere 
is  createtl  nh  hilra  by  the  heat,  and  that  the 
restwndents'  process  is  in  substance  the  apjiellants'. 

In  my  <ipini(m  the  re«iH)ndents'  jirocess  do<'S 
amount  loan  infringement  of  the ajiiiellanti*' patent. 
The  great  merit  of  the  appellants'  jiatent  consists 
in  the  discovery  that  tungsten, can  tie  successfully 
used  for  thi>  manufacture  of  filaments  for  electric 
lamps.  The  respondents,  like  the  appellants,  used 
tungsten  for  this  purpose,  l)ut  say  that  they  did  so 
V)y  a  process  different  from  that  of  the  appellants. 
It  was  alleged  by  the  respondents  that  the  appel- 
lants used  a  "  soft  paste.  "  there  l)eing  a  larger  pra- 
I>ortion  of  the  l)inding  material  than  of  the  metal, 
while  the  respondents  use  a  "  hard  )iaste  "  coinposeil 
of  the  metal  with  only  enough  of  the  binding 
material  to  act  as  a  lubricant.  It  api)ears  to  me 
that  the  binding  material  is  used  ns  such  in  Imth 
processes,  and  that  there  is  no  ground  for  the 
respondents'  contention  that  the  filament  is  formed 
by  them  merely  by  the  cohesion  of  the  metallic 
particles  xmder  the  pressure  by  which  it  is  forced 
through  the  aperture.  In  both  cases  the  cohesion 
is  due  to  the  presence  of  the  binding  material.  On 
this  )X)int  there  is  substantial  identity  between  the 
appellants'  patent  and  the  respondents'  processes. 
The  filaments  when  formed  are,  according  to  the 
patent,  to  be  "'  carbonised, "  and  the  respondents 
contend  that  there  is  no  carbonisation  by  them 
as  a  distinct  step.  As  a  matter  of  tact,  the 
respondents  carry  out  carbonisation  while  the 
filaments  are  passing  through  the  first  furnace. 
In  each  case  carbonisation  is  effected,  and 
there  is  no  material  difference  between  the  two  processes  on  this 
point. 

The  serious  contest  on  the  issue  of  infringement  was  raised  on 
the  passage  of  the  specification  which  describes  the  treatment'  of  the 
filament  by  the  passage  of  current  in  an  atmosphere  of  steam  and 
hydrogen.  Upon  this  the  respondents  made  two  points.  First, 
that  there  is  no  infringement,  because  they  apply  heat  externally 
to  the  furnace,  and  not  by  passing  the  electric  current  through  the 
filament  :  and.  secondly,  that  they  do  not  use  an  atmosphere  of 
steam  and  hydrogen.  It  appears  to  me  that  the  passage  of  the 
electric  current  was 'used  in  the  appellants"  process  merely  to 
produce  a  high  temperature,  and  not  for  the  sake  of  any  other 
effect  on  the  filament  by  the  application  of  electricity,  and  thjit.  in 
fact,  it  operated  only  by  the  production  of  a  high  temperature.  It 
follows  that  if  a  high  temperature  be  applied  ab  I'.rtra  to  effect  the 
same  purpose  as  by  passing  the  filament  through  a  furnace,  the 
respondents  cannot  escape  liability  by  this  variation  in  the  means 
used  to  produce  the  requisite  temperature.  In  substance,  the 
appellants"  process  is  adopted  on  this  point.     ■ 

A  more  serious  question  was  raised  upon  the  point  that  the 
specification  prescribes  the  use  of  an  atmosphere  of  "  steam  and 
hydrogen,""  in  which  the  filaments  are  to  be  raised  to  a  high 
temperature,  the  respondents  denying  that  they  use  any  such  atmos- 
phere. It  was  admitted  by  the  appellants  that  they  could  not  succeed 
on  this  appeal  unless  it  could  be  shown  that  the  process  of  the 
respondents,  in  substance,  consists  in  the  application  of  an 
atmosphere  of  steam  and  hydrogen. 

When  the  process  described  in  the  patent  is  carried  out,  the 
water  forming  the  steam  is  decomposed  by  the  carbon  in  the  fila- 
ments-and  carbonic  oxide  is  formed,  so  that  ultimately  the  whole 
of  the  carbon  is  removed.  At  the  same  time  the  hydrogen  liberated 
by  the  decomposition  of  the  steam,  as  well  as  the  hydrogen  which 
forms  part  of  the  "atmosphere '"  prescriljed  by  the  specification, 
combines  with  the  oxygen  which  is  to  be  found  in  all  commercial 
tungsten  and  forms  moi-e  steam.  In  the  result,  the  carbon 
disappears  and  a  pure  irietallic  filament  of  tungsten  is  left. 
The  agent  by  which  the  carbon  is  removed  is  the  water  forming 
the  steam,  the  oxygen  of  which,  at  a  temperature  of  700°  C. 
or  thereabouts,  combines  with  the  carbon.  In  comparing  with 
this  the  process  carried  on  by  the  respondents,  although  they 
are  superficially  different.  I  think  the  two  are  in  substance 
the  same. 

His  Lordship  then  dealt  with  the  evidence  given  as  to  the  two 
processes,  and  said  that  it  was  claimed  by  the  respondents  that 
there  were  advantages  in  their  process  which  were  not  possessed 
by  that  in  the  terms  of  the  patent  of  the  appellants.  He 
thought  that  was  the  case,  and  that  there  were  improvements 
in  a  process  followed  by  the  respondents  as  compared  with  that 
under  the  patent.  But  the  fact  of  improvements  did  not  cure  the 
fact  that  the  respondents'  i)rocess  was  substantially  one  which  em- 
ployed an  atmosphere  of  steam  and  hydrogen.  Upon  the  whole,  he 
came  to  the  conclusion  that  the  respondents  had  infringed  the 
appellants"  patent. 
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It  remained  to  consiiler  the  question  whether  the  patent  was 
valid,  and  his  Lordship  dealinir  with  this  point  said  : — 

The  objections  are  set  out  in  tlio  particulars  of  objections,  and 
may  he  summarised  as  follows  :— First,  want  of  novelty  ;  second, 
want  of  subject-matter  ;  third,  want  of  utility  ;  fourth,  insufficiency, 
ambit;'uity,  and  misleading-  nature  of  description  of  process.  The 
first  and  second  of  these  objections,  in  my  opinion,  fail.  The 
application  of  the  Welbach  method  of  manufacture  to  tunffsten 
was  new.  Tungsten  and  its  compounds  were  excluded  by  Wels- 
bach  from  his  patent,  and  it  required  invention  and  experiment  to 
find  out  that  this  method  cauld  be  successfully  applied  to  tun^jsten. 
The  third  objection  also  fails  upon  the  evidence,  as  there  can  be  no 
(luest.ion  as  to  the  utility  of  the  invention.  The  fourth  head  of 
objection  reiiuires  careful  examination  so  far  as  it  depends  on  the 
alletration  that  filaments  cannot  be  made  by  employing  with 
tunjrsten  a  solution  of  cellulose  in  cujireous  ammonia  oxide".  This 
point  depends  upon  the  interpretation  to  be  put  upon  the  first 
sentence  of  the  instructions  in  the  specification.  H  that  sentence 
is  to  be  read  as  directing-  that  either  tunsrsten  or  any  one  of  its 
compounds  may  be  mixed  with  any  one  of  the  forms  of  organic 
binding  material  which  are  mentioned — viz.,  collodion  or  a  solution 
of  cellulose  in  chloride  of  zinc  or  cupreous  ammonia  oxide — the 
patent  would  he  bad.  The  solution  of  cellulose  in  cupreous 
ammonia  oxide  may  be  used  with  tungsten  compounds,  such  as 
tungstite,  tungstic  acid,  or  tungstic  sulphide,  but  not  with  tungsten 
itself.  It  follows  that  it  the  specification  directs  that  it  may  be  so 
useil,  the  direction  is  misleading  and  the  patent  would  be  vitiated. 
In  the  present  case  the  evidence  establishes  that  it  was  well  known 
in  11104  to  everyone  who  had  experience  ia  making  filaments  that 
if  cupreous  ammonia  oxide  were  used  as  a  solvent  for  the  cellulose, 
the  result  would  be  a  failure  if  the  metal  tungsten  were  used  with 
it.  This  was  proved  at  a  very  early  stage  of  the  case  by  Dr.  Pass- 
more,  a  witness  for  the  appellants.  The  fact  that  the  cupreous 
ammonia  solution  of  cellulose  would  act  with  all  the  enumerated 
compounds  of  tungsten  is  sufficient  to  support  the  language  of  the 
specification.  Upon  the  whole,  I  think  that  the  objection  to  the 
validity  of  the  patent  fails.  I  may  add  that  if  the  language  be 
ambiguous,  a  construction  whicli  will  give  eff'ect  to  the  patent  is 
upon  the  authorities  to  be  preferred  to  one  which  would  nullify  it. 
As,  in  my  opinion,  the  patent  is  valid  and  infringement  has  been 
establishetl.  I  think  that  this  appeal  ought  to  be  allowed. 

Lord  Haldaiie's  judgment  (which  was  read  by  Lord  Dunedin)was 
in  favour  of  the  appeal  being  dismissed.  Having  dealt  with  the 
facts,  and  compared  the  process  as  described  with  that  proposed  by 
Welsbach  for  application  to  osmium,  he  stated  that  the  distinction 
between  ''  hard "  and  "  soft "  paste  was  not  material.  The 
respondents  did  not  heat  their  filaments  by  the  passage  of  a  current, 
and  while  in  one  of  their  processes  they  applied  external  heat  in  a 
current  of  hydrogen,  there  was  no  atmosphere  of  steam,  as  pre- 
scribed in  the  patent  sued  on.  Even  if  hydrogen  and  water  vapour 
were  present  in  the  way  suggested,  he  did  not  think  that  they  were 
pi'esent  in  such  a  fashion  as  to  constitute  such  "an  atmosphere  of 
steam  and  hydrogen "'  as  Just  &  Hauaman's  specification  directs  to 
be  employed.  There  might  be  present  no  steam  at  all  excepting 
whit  the  action  of  the  hydrogen  on  the  oxide  of  tungsten  called 
momentarily  ii^to  being.  Any  combination  of  hydrogen  with  oxygen 
which  formed  steam  was  brought  into,  and  at  once  dissociated,  by 
the  new  combination  which  its  oxygen  straightway  formed  with 
the  carbon.  No  prepared  atmosphere  of  steam  was  required  or  pro- 
vided for.  He  was  therefore  of  opinion  that,  so  far  as  this  jispect 
of  the  resjMndents'  processes  was  concerned,  it  did  not  infringe  the 
methods  directed  by  the  specification.  Moreover,  the  respondents' 
mode  of  manufacture,  unlike  that  of  the  appellants',  does  not 
recjuire  free  carbon  at  any  stag-e.  The  appellants'  patent  was  one 
only  for  a  process  in  which  known  factors  were  combined  in  a 
particul.ar  fashion.  The  novelty  lay  in  the  fashion  of  combination, 
and  the  fashion  of  the  respondents'  combination  was  of  a  substan- 
tially different  character,  to  which  the  doctrine  of  equivalent's  had 
no  application.      ^ 

With  regard  to  the  question  of  validity,  in  his  opinion  the  patent 
indicated  a  useful  and  patentable  invention.  Hut  a  ([Uestion  arose 
whether  the  practical  directions  which  the  s])ecification  gave  were 
sufficient  even  for  a  trained  lamp  maker.  It  told  those  to  whom  it 
was  iuldressed  that  they  might  take  finely  divided  tungsten  and 
mix  it  with  cupreous  ammonia  oxide.  It  was  admitted  th.at  this 
would  not  work.  The  instruction  in  regard  to  tungsten  appeared 
to  him  to  be  unambiguous,  and  con.sequently  fatal  to  the  validity  of 
the  patent.  For  these  reasons  he  thought  that  the  appeal  failed, 
and  ought  to  lie  dismis-sed  with  costs. 

LoKD  ATKiN.soN  read  an  extremely  long  judgment  prepared  by 
Lord  I'arker,  who  was  for  allowing  the  appeal.  He  said  that  he 
so  entirely  agreed  with  the  opinion  expres.scd  liy  Lord  Parker  that 
it  was  unnecessary  for  him  to  deliver  a  separate  judgment.  He 
agreed  in  the  appeal  bt'ing  allowed. 

Lord  Parmook  read  a  judgment  agreeing  with  the  opinion 
expressed  by  Lord  Ilaldane. 

On  the  motion  of  the  Lord  Chancellor  the  appeal  was  allowed, 
with  costs,  in  the  terms  of  the  prayer. 


SOCIBTE  ElECTRICITE   DE   PaRIS    r.    ADAM    BrOMLEY  &  SON,  LTD. 

In  the  King's  Bench  Division,  last  week,  before  Mr.  Justice 
Railhache.  plaintiffs  brought  this  action  against  defendants,  who 
are  coal  merchants  of  London,  to  recover  damages  for  alleged 
breaches  by  the  defendants  of  contracts  for  the  supply  of  coals  to 
the  plaintiffs  c.i.f.  Rouen. 

The  case  for  the  plaintiffs  wag  that  they  were  a  large  company 
with  vast  electrical  power  undertakings  in  Paris.  They  supplied 
electrical  power  to  vorioua  tube  railways,  munition  works  and 


factories,  and  required  to  have  some  500  tons  of  coal  per  day. 
■When  the  supplies  in  France  became  depleted  they  had  to  make 
arrangements  to  get  coal  here,  and  they  entered  into  various  con- 
tracts with  the  defendants,  breaches  of  which  were  now  alleged. 
The  defenilants  set  up  a  variety  of  defences  to  the  contention  of 
the  plaintiffs  that  they  failed  to  make  proper  deliveries  at  the 
proper  times.  The  defendants  relied  on  the  condition  of  things 
brought  about  by  the  war,  and  pleaded  that  the  contract  was  ended. 
Ultimately  the  case  was  settled  in  Court  on  terms  agreed  between 
the  parties,  the  terms  providing  that  the  plaintiffs  should  have  the 
taxed  costs  of  the  action,  and  that  money  should  be  paid  out  to 
them  that  they  had  paid  into  Court  as  security  for  costs. 


House  op  Lords  Appeal. 

The  appeal  of  the  Metropolitan  Water  Board  against  the  order  of 
the  Appeal  C'ourt  reversing  a  judgment  of  Mr.  Justice  Bray,  in  the 
case  between  the  Board  and  Messrs.  Dick,  Kerr  &  Co.,  Ltd.,  was 
before  the  House  of  Lords  on  Thursday  last  week.  It  will  be 
remembered  that  the  litigation  related  to  contracts  for  the  con- 
struction of  reservoirs,  the  execution  of  which  was  interfered  with 
by  the  Ministry  of  Munitions. 


Damaging  Electric  Lamps. 

At  Dublin  Southern  Police  Court,  Eric  Cantley,  a  boy  of  l.";,  was 
convicted,  at  the  instance  of  the  Pembroke  Urban  Council,  of 
damaging  public  electric  lamps  and  extinguishing  the  lights.  He 
was  ordered  to  find  bail  in  £5,  or,  in  default,  to  be  imprisoned  for 
a  fortnight  and  to  pay  ill  compensation. 


Kent  r.  Liverpool  Corporation. 

In  the  Liverpool  Court  of  Passage,  last  week,  Judge  Taylor,  K.C., 
gave  his  decision  in  an  interesting  case  in  which  he  had  previously 
reserved  judgment.  The  case  was  one  in  which  Mrs.  Caroline 
Kent,  broker,  of  Wavertree  Road,  claimed  damages  from  the  Liver- 
pool Corporation  for  personal  injuries.  The  plaintiff  was  standing 
in  the  London  Roa<l,  when  part  of  the  overheail  tramway  wire  fell 
unexpectedly,  and  she  received  a  fright  or  shock.  She  suffered  some 
illness  and  was  put  to  expense,  and  she  claimed  damages  for 
alleged  negligence. 

His  Lordship,  in  giving  judgment,  said  it  was  clear  that 
the  general  management  of  the  overhead  wires  was  without 
fault.  The  accident  happened  at  what  was  known  as  a 'section 
insulator.  There  was  a  cap  or  cup,  inside  of  which  was 
a  screw,  and  the  accident  would  not  have  happened 
if  the  .screw  had  not)  become  unscrewed.  For  the  plaintiff  an 
expert  suggested  that  the  copper  screw  had  not  been  tightened, 
and  that  it  might  have  become  unscrewed  by  passing  traffic  or 
vibration.  The  Corporation  expert  held  that  it  was  wrong  to  draw 
that  inference,  because  it  was  extremely  unlikely  that  their  servant 
would  be  guilty  of  such  a  thing,  and  that  one  ought  to  assume  that 
some  accident  had  happened,  such  as  a  stone  thrown  by  a  boy, 
which  had  produced  the  unscrewing.  It  was  not  an  ordinary  case, 
and  no  accident  of  the  kind  had  happened  before.  That  was 
extraordinary  when  one  considered  the  number  of  years  the  system 
had  been  working,  and  the  number  of  section  insulators. 

His  Lordship  concluded  that  the  mishap  was  much  leas  likely 
to  be  due  to  negligence  of  Corporation  workmen  than  to  an  accident. 
He  was  satisfied  that  it  was  not  due  to  negligence,  and  he  gave  a 
verdict  for  the  defendants. 


WAR  ITEMS. 


Exports  to  China. — 'Flip  "  London  G;iz<llc  "  for  Oclobt^r 
30th  contains  a  further  list  of  bodies  and  pcr.sons  to  whom 
exports  to  C'hitui  may  lie  consigned. 

Tar  Oils. — .\ii  ()rd<r  i.s  published  uinUr  whicli  the  Minis- 
ter of  Munitions  will  from  Novendjor  1st  take  posaession  of 
all  tar  oil.s  in  the  I'nited  Kingdom. 

I>eavin|^  Certificates. — The  question  Iinvin<j  .-irison  ;is  to 
wliether  Hi'ction  •')  ol  the  Munitions  of  War  Act,  1917,  enabU'.s 
a  workman  wlio  has  und('rtal«Mi  the  performance  of  a  definite 
job  to  give  a  week's  I'oticc.  and  leave  before  the  completion 
of  the  job,  the  Minister  of  Munitions  announces ^tliat  he  has 
been  advised  that  tlio  section  d(H's  not  apply  to  contracts  of 
service  for  a  d<'r[nite,  period  or  for  the  doing  of  a  particular 
job,  but  is  conlined  to  contracts  wliich,  apart  from  the  Act, 
are  deteiniinablc  by  notice  or  at  pleasure.  The  answer  is, 
therefore,  that  the.  .section  does  not  cnalile  a  woikman  who 
has  iind<>rtaken  the  pt'rl'ormance  of  a  definite  j<il)  to  give  a 
week's  luitice  and  leave  iH'forc,  tlii'  performance  of  the  job. — 
Ihiilii  Trlcyraph. 

Pu'ports  received  from  .several  parts  of  the  provinces  go  to 
show  that  tin-  operation  of  the,  leaving  certilicates  alteration 
is  causing  disquiet  among  the.  workers,  because  it  is  .said 
that  in  certain  cases  men  have  been  refused  employment 
by  one  firm  because  they  liave  left  the  employment  of  an- 
other. There  arc  suspicions  that  employers  in  a  di.strict 
have  agreed  among  themselves  to  prevent  workmen  leaving 
one  shop  and  going  to  another.  Trouble  is  threatened  if  this 
is  proved   to  be  correct.     In  one  district  it   is  complained 
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that  men  have  travelled  long  distances  in  order  to  wttU: 
upon  new  work,  by  arrangement  with  a  foreman,  ami  have 
been  dismissed  after  a  lew  hour.s.  Biiiuingham,  Manchester, 
and  several  other  places  are  mentioned  as  centres  ot  dissatis- 
faction. 

Coal  Shortage  in  Russia. — The  "  Times  "correspondent 
at  Odessa  states  that  since  tlic  revdhition  the  miners  in  iUissia, 
liave  iK'cn  working  short  time,  and  devotiny  their  attention  to 
pohtics.  There  ha.s  been  a  progressive  dechno  month  l>y 
month  in  output.  Tho  writer  adds  that  "  unfortunately  wood 
cannot  bo  used  as  a  substitute  for  coal  in  the  furnaces  of 
many  largo  factories,  waterworks,  electric  light  and  similar 
works.  The  closure  ot  these  institutions  would  turn  into  the 
streets  thousands  of  men.  The  serious  character  of  the  out- 
look is  now  recognised  by  the  revolutionary  autliorities  here, 
who  have  appointed  a  committee  to  deal  with  the  question." 
Trading  with  the  Enemy. — The  "  London  G:izette  "  for 
August  'iOtli  contains  names  of  further  bodies  and  [Xirson.s 
with  whom  trading  is  prohibited  in  Argentina,  Taraguay  and 
Uruguay,  Brazil,  Chile,  Ecuador,  Greece,  Morocco,  Nether- 
lands, Netherlands  East  Indies,  Norway,  Tcrsia,  Peru,  Spain, 
Sweden,  and  Venezuela. 

Engineers'  Bonus. — With  reference  to  the  Order  pub- 
lished in  our  last  issue,  the  foUowiu^olhcial  list  sets  forth 
certain  occupations  in  which  skilled  men  employed  under 
the  conditions  prescribed  in  the  Order  are  entitled  to  the 
bonus  of  1'2J  per  cent.  Only  tho.se  skilled  men  in  the  specilied 
occupations  who  are  paid  at  or  above  the  current  district  time, 
rate  for  turners  or  titters  arv;  covered  by  the  provisions  of 
the  Order :— Blacksmith,  borer,  coremaker,  htter,  gauge 
maker,  gear  cutter,  grinder,  hardener  and  temperer,  jig 
maker,  miller,  millwright,  moulder,  patternmaker,  planer, 
shaper,  skitter,  toolmaker,   toolsmith,  turner. 

Also  skilled  men  employed  in  the  following  capacities  whose 
trade  is  one  of  those  specified  above  :— Charge  hand,  draughts- 
man, examiner,  foreman,  ganger,  inspector,  maiker  off,  rate- 
fixer,  setter-iip.  viewer. 

Leaving  Certificates  and  Electrical  Undertakings. — Early 
in  October,  before  the  date  for  the  abolition  of  Leaving  Certifi- 
cates, a  deputation  from  theTi'amways  &  Light  Railways  Asso- 
ciation, the  Incorporated  Association  of  Electric  Power  Com- 
panies, and  other  associations,  sent  a  deputation  to  the  Jliuis- 
try  of  Munitions  to  show  the  possible  effect  of  such  abohtion 
ui>on  their  undertakings.  .\s  a  result,  a  memorandum  was 
submitted  explaining  ^the  situation  and  advancing  suggestions 
lor  meeting  it.  This  memorandum  appears  in  the  October 
issue  of  the  Tramways  and  Light  Railways  Association 
Journal.  It  was  stated  that  the  staffs  of  these  undertakings 
had  been  heavily  depleted  already,  and  any  alteration  which 
might  have  the  effect  of  still  further  reducing  the  labour 
necessary  w-as  viewed  with  the  gravest  apprehension. 

The  operations  of  electricity,  tramway,  and  gas  under- 
takings are  carried  on  under  Statute,  and  differ  from  those 
cjf  many  other  industries  which  could  restrict  their  output 
at  their  own  discretion.  They,  however,  were  bound  by  .^^cts 
of  Parliament  to  give  and  maintain  their  services.  The 
memorandum  continued  :  — 

"  Public  service  undertakings  demand  special  consideration. 
Any  insutSciency  of  the  necessary  labour  will  affect  not  our 
own  concerns  only,  but  will  most  seriously  interfere  wdth 
the  output  and  operation  of  thousands  of  firms  who  employ 
many  times  more  men  than  the  public  .services,  by  stoppage 
of  tratTio  facihties  and  supplies  of  electricity  and  gas  used 
for  power  and  other  industrial  purposes.  It  is  understood  that 
there  is  no  possildlity  of  the  Government  reconsidering  the 
propo.sed  withdrawal  of  Leaving  Certificates,  but  we  would  ^ 
suggest  that  the  position  would  be  rendered  less  difficult  if 
it  were  possible  to  enact  that  the  power  of  leaving  should  bo 
limited  to  movements  within  each  particular  trade,  and  also 
that  the  period  for  giving  notice  of  any  proposed  transfer  of 
service  should  not  be  less  than  one  month." 

In  ca.se  no  modification  of  the  abolition  could  he  enter- 
tained the,  memorandum,  in  reply  to  the  request  of  the 
Ministry,  formulated   suggestions  for  easing  the   situation  :  — 

1.  .\1I  skilled  and  semi-skilled  men  (and  niso  unskilled  men  who  hnve 
special  training)  who  have  been  taken  from  public  services  to  serve  with 
H.M.    Forces,   should   be   restored    at    the  earliest   possible   date. 

2.  The  heavy  burdens  already  put  upon  us  by  frequent  increases  in  wages, 
and  the  possibility  of  further  increases  and  alterations  in  conditions  of  em- 
f'lnvment  now    being   demanded,   should    be  met  by    giving   to  : — 

ill)  Electric  Lighting  and  Power  Undertakings — authority  to  increase  prices 
f  necessary  above  the  present  statutory  maxima)  by  w.iy  of  an  adjustment 
1  charges  in  proportion  to  ihe  increased  wages  paid.  This  would  ent.iil 
nendment   of  existing  long-time   contracts, 

lb)  Electric  Tramway  Undertakings — authority  to  raise  or  revise  their  fares, 
.  luding   workmen's  fares. 

f)  Gas  Undertakings— relief  from  the  operations  ot  sliding  scale  and  maxi- 
um    price   regulations. 

It  was  also  recommended  that  in  order  to  facilitate  the 
work  required  of  public  service  undertakings,  higher  class 
priority  certificates  should  be  i.ssued  for  materials.  This  would 
have  the  effect,  amongst  others,  of  economising  labour. 

In  the  Parliamentary  qnestions.  Sir  G.  Touche  asked  the 
Minister  of  Munitions  whether,  in  view  of  the  abolition  of 
leaving  certificates,  he  had  considered  the  question  of  protect- 
ing electricity  undertakings  from  the  danger  of  interruption 
arising  from  the  loss  of  their  men  and  consequent  difficulties 
in  the  supply  of  electrical  energy  to  munition  and  other 
works;  if  he  was  aware  that  his  predecessor  recognised  the 
gravity  of  the  position,  and  undertook  that  this  aspect  of  the 
matter  would  be  borne  in  mind  on  any  amendment  of  the 


Munitions  ot  War  Act,   1915;  and  it  he  would   say   whether 
he  proposed  to  take  any  steps  in  the  matter. 

Mr.  Churclidi,  in  reply,  said  he  had  received  representa- 
tions on  this  matter  from  the  interests  affected,  and  he  was 
fully  alive  to  the  importance  of  their  being  able  to  retain  or 
.secure  an  adequate  supply  of  labour.  While  hc!  had  no  reason 
to  tliink  that  the,  difficulties  would  be  as  serious  as  the  repre- 
sentatives of  thesti  imdertakings  anticipated,  he  was  prepared 
to  take  wliatever  stops  were  ^Mssible  to  meet  such  difficulties 
as  might  ari.sc. 

Exemption  Applications. — In  our  report  last  week  of  the 
apiilicatioir  respecting  Mr.  C.  C.  Hodges,  we  stated  that  he 
was  doing  the  work  of  the  Dawlish  electric  light  concern 
with  the  aid  of  two  pupils.  What  was  actually  stated  at  the 
Tribunal  was  that  ho  liad  been  doing  tho  work.  As  a  matter 
of  fact,  he  was  doing  .so  for  three  weeks  owing  to  inabihty  to 
secure  a  stoker-driver.  One  had,  however,  been  obtained 
some  days  before  the  hearing. 

At  Burnley,  an  electrical  iittt-r,  aged  29,  Bl,  was  appealed 
for,  his  employer  stating  that  he  was  the  only  man  he  had 
at  present,  where^is  he  usually  had  five  or  six.  He  was  res- 
ponsible for  looking  after  the  electrical  equipment  of  several 
large  works.  The  Tribunal  thought  the  man  ought  to  have 
a  certificate,  anil  they  adjourned  the  case  to  the  end  of  the 
year  to  enable  him  to  get  one. 

Camberwell  Tribunal  have  unanimously  adopted  a  resolu- 
tion, which  is  to  be  forwarded  to  the  Army  Council  and  the 
Local  Government  Board,  protesting  against  the  retention  of 
young  men  in  Woolw'ich  Arsenal,  fit  for  general  service, 
whilst  they  were  called  upon  to  seiul  into  the  Army  men  be- 
tween 35  and  41  years  ot  age,  in  low  metlical  categories.  The. 
Military  Representative  said  there  was  a  certain  amount  of 
combing-out  now  going  on  at  Woolwich  Arsenal,  as  the  Muni- 
tions Area  Recruiting  Officer  was  withdrawing  certificates 
every  week.  Mr.  May  said  it  was  about  time  something  was 
done,  for  these  young  men  were  being  granted  protection 
by  the  M.A.R.O.,  doing  work  which  could  easily  be  learnt  by 
older  men  in  a  very  short  time.  ,  ,    ,     t 

At  Southwark.  Mr.  W.  H.  Donovan,  a  director  of  the  Lon- 
don Commercial  Electric  Stores,  Ltd.,  of  13,  Farnngdon 
Avenue,  was  summoned  to  show  cause  why  his  certificate  of 
conditional  exemption  should  not  be  withdrawn.  He  "was  36 
years  of  age,  and  passed  for  sedentary  work  at  home  (0  3). 
He  stated  that  he  did  all  the  buying,  and  had  beer  granted 
his  exemption  on  domestic  and  medical  grounds.  He  sup- 
ported his  father  and  mother,  aged  71  and  68  years.  They 
had  a  turnover  at  the  firm  of  £30,000  a  year.  There  was  an- 
other director,  who  was  a  Czech.  He  stated  that  he  had  not 
joined  the  V.T.C.  or  the  Special  Police,  although-  it  was  a 
condition  of  his  exemption  that  he  should  do  something  of 
this  kind.  The  Chairman  :  We  asked  you  to  do  somethmg-- 
to  make  some  sacrifice— but  you  have  done  nothing.  Appel- 
lant said  his  business  kept  hiin  fully  occupied.  Coun. 
Weaver  :  We  can  find  work  in  the  Army  for  C  3  men  like 
you.  The  case  was  adjourned  for  a  month  to  enable  appellant 
to  join  either  the  Special  Police  or  the  V.T.C. 

At  a  West  Riding  Appeals  Tribunal,  at  Dewsbury,  last 
week  Messrs.  Ward  &  Co.,  electrical  engineers.  Dewsbury, 
appealed  for  B.  H.  Allen  (-23,  Class  A,  married),  electrical 
fitter,  and  for  H.  Hirst  (31,  A.  .single),  skilled  wireman.  Mr. 
Nicholson,  representing  the  finu,  admitted  that  both  men 
were  young  and  fit,  but  .so  was  the  electrical  trade  young,  and 
it  was  not  likely  that  old  men  could  be  obtained  to  do  the 
work  efficiently.  He  contended  that  the  local  tribunal  had 
been  wrong  in  deciding  that  the  men  were  not  in  a  certified 
occupation,  and  he  referred  to  the  ofllcial  list.  Major  Collins 
(Military  Representative)  said  the  latest  instructions  were 
that  such  men  as  these  were  needed  in  the  Army.  Mr. 
Nicholson  said  the  firm  were  the  only  electrical  engineering 
contractors  left  in  Dewsbury,  and  were  engaged  in  electrical 
installation  at  the  military  base  hospital  at  Stainchffe,  work 
w'hich  had  been  much  delayed  owing  to  labour  scarcity.  They 
had  also  contracts  in  mills  and  collieries.  In  reply  to  a 
suc"estion  bv  the  Militarv  Representative  that  the  firm  were 
not  on  the  Government  li.st,  Mr.  Nicholson  said  they  were  m 
communication  with  the  Ministry  of  Munitions  on  that  mat- 
ter. The  appeals  were  dismissed,  but  grace  was  allowed  to 
January  1st  in  the  case  of  Allen,  and  December  1st  in  the 
case  of  Hirst,  both  final.  ,     ,  .  , 

Further  exemption  on  busine.sa  and  health  grounds  was 
sought  at  Hastings  bv  P.  W.  Bridger  ('28,  B3),  electrician. 
engaged  in  his  father '.s  bu.siness.  The  Military  opposed  the 
appeal  on  the  ground  that  applicant  would  be  useful  in  the 
Army  for  electrical  work.  A  final  two  months  for  a  substi- 
tute "to  be  found  was  granted.  ,  ,  X  TT  Tir 
Exemption  until  April  30th  has  been  granted  to  H.  VV. 
Taylor  (33,  C'2),  electrical  engineer,  of  Leyton,  who  attends 
to  the  wiring,  etc.,  at  the  Council  s<-hoo!s. 

At  Colchester,  an  arrangement  was  arrived  at  whereby  cer- 
tain men  in  the  Corporation  tramway  department  should  be 
released  for  military  service.  It  was  stated  that  64  men  had 
been  parted  with,  and  that  the  Tramway  Committee  hesitated 
to  adopt  a  suggestion  to  employ  female  drivers  owing  to  the 
gradients  and  heavv  military  traffic  in  the  streets.        _  _ 

At  Brierley  Hill,  Messrs.  Holmes  &  Caiirwright,  electricians, 
asked  for  further  exemption  for  an  electrical  engineer  (2.9. 
C  '2),  the  only  one  left  capable  ot  doing  electrical  work,  and 
the  only  man  in  the  district  who  could  repair  motors  in  local 
works.    Three  months  were  allowed. 
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At  Kidflerniinster,  exeniptidu  on  the  giouml  of  being  in  a 
eci-tilieil  occupiitidn  was  clniiuefl  by  ,1.  A.  Mitcbell  (40,  Class 
A),  oK'cti-ieal  <Mi^'inecr.  Mr.  PiHinff.  for  the  Mihtary,  .said 
that  after  inc]iiiry  lie  was  satisfied  that  appellant  should  have 
exenjption,  and  conditional  exemption   was  conceded. 

.■\t  Quarry  Bank,  a  works  electrician  ('27)  was  appealed  for 
by  a  linn  of  brush  manufacturers.  As  he  holds  a  red  card, 
(he  appeal    was  respited  sine  die. 

At  Oxford,  the  Tramway  Co.  aiMH'aled  for  renewed  exemp- 
tion for  M.  F,  Sadler  (37,  CI),  unit  adjuster,  and  C.  W. 
Millard  (87.  CI),  driver.  The  manager  (Mr.  A.  A.  Tyler) 
said  that  the  men  were  absolutely  necessary  for  the  carrying 
on  of  the  public  service.  Each  was  allowed  three  months' 
temporary  exemption. 

On  a  jililitarv  review,  conditional  exemption  held  by  E.  E. 
Tlill  (C2),  engine  driver  at  the  Wiuscombe  electric  .supply 
station,  has  been  cancelled. 

At  Axbridge.  Mr.  S.  Hill  apiiealed  for  the  retention  of  P.  .T. 

Brown  (30).   Class  A,  in  charge  of  the  electrical  plant  on  an 

■  estate  at  Churchill.     He  was  stated  to  be  of  no  value  as  a 

soldier.     The  ca.se  was  put  back  for  substitution.   Brown  not 

to  lie  called  U])  until   a  suitable  substitute   is  found. 

An  appeal  was  made  to  the  Herts.  Appeal  Court  by  C.  E. 
\V.  Parker  (bS),  .second-year  student  for  electrical  engineer- 
ing, and  now  engaged  as  electrical  fitter  and  draughtsman 
witii  Messrs.  Vickers,  Ltd.,  Crayford.  Exemption  was  refused. 

Herts.  Appeal  Court  have  granted  six  months'  exemption 
to  M.  J.  Connari   (38,  B2),  electrician,  of  Watford. 

T-ancashire  Appeal  Court  has  refused  an  appeal  by  the 
drove  Dyeing  Co.,  I;ittleborough,  for  the  retention  of  J. 
Humphreys  (26.  Cla.ss  A),  electrician,  and  he  is  to  report  for 
service  on  Novendier  30th. 

Gloucestershire  Appal  Court  has  dismi.s.sed  a  mihtary 
appeal  against  the  chief  engineer  to  Messrs.  T.  B.  Worth  and 
Co.,  Thrupp.  Stroud  (34.  Al).  responsible  for  the  running  of 
the  electricity  plant,  and  six  months'  exemption  was  granted. 
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information  of  use  to  the  manufacturers  of  compasses.  The  report 
on  tests  of  fuel  oils,  carried  out  for  the  Royal  Commission  on  Oil 
Fuel  ill  1111 1,  by  Messrs.  J  R.  Pannell  and  W.  F.  Hiprg'ins,  covers  the 
flow  of  oil  in  \iiyivs  and  the  physical  constants  of  the  oils. 

ri/e/iiiff  Miiiiiiiil.  London  :  Temple  Press,  Ltd.  Price  9d.  net. — 
This  little  book  fills  a  want  long  felt  by  the  multitude  of  "users 
of  bicycles,  wlio  far  outnumber  the  class  who  may  fairly  claim  tli 
title  of  "cycli.sts  "  and  stand  less  in  need  of  instructiim  and  advio 
with  resrard  to  their  mounts.  It  professes  to  tell  "all  aboul 
cycles  and  eyeliner  in  simple  language,"  and,  so  tar  as  tlie  choii 
care,  and  re]iair  of  th»  liicycle  are  concerned,  it  fully  attains  i( 
object.  After  an  interested  jierusal  of  the  whole  of  its  contenf 
we  are  of  opinion  that  no  one  who  rides  a  bicycle  should  be  wif 
out  a  copy  of  it. 

"Terms  of  Industrial  Peace."     By  A.  Ramsay.     London:  Coti- 
stable  &  Co.     Price  3s.  net. 

"  Power  Wiring  Diagrams."     By  A.  T.  Dover.     London  :  Whit;- 
taker  &  Co.     Price  lis.  net. 

"  Continuous-Current  Motors  and  Control  Apparat^us."  '  By  W.  Pi 
Maycock.     London  :  Whittaker  &  Co.     Price  fis.  net. 

"  Britisli    Standardisation    Rules     for    Electrical    Machinery." 
Report  No.  72(11117)  of  the  British  Engineering  Standards  Com- 
mittee, revised  September,  11117.     Loudon;  Crosby  Lockwood  and'- 
Son  :  or  the  Committee.    Price  Is.  net.    (See  our  "  Notes  "  columns 
to-day.)  -g.J 

Trade  Statistics   of   Spain.— The  figures  given  below 

show  the  imports  of  electrical  and  other  similar  goods  into  Spain- 
during  the  year  \\)\i'i  according  to  official  statistics.  The  figures 
for  litl.i  have  been  added  for  the  purposes  of  comparison,  and  in- 
creases are  also  shown.  The  detailed  returns  giving  countries 
whence  the  goods  were  imported  will  probably  not  be  available  for 

some  months  : — 

1915. 
--    Pesetas. 

14,000 
3H,000 


An   Exhibition   in   New  Zealand,— Notwithstanding  all 

the  difficulties  of  the  present  exiiort  trade  situation,  there  has 
lately  been  organised  and  held  at  Hawera,  New  Zealand,  an  exhibi- 
tion of  British-made  goods.  The  exhibition  is  due  to  the  initiatise 
of  Mr.  R.  W.  Dalton.  II. M.  Trade  Commissioner  in  New  Zealand, 
and  its  object  has  lieen  to  bring  before  buyers  in  that  promising 
market  manufactures  made  by  British  finiis  which  will  meet  their 
reiiuireraents.  The  exhibition,  wliich  was  well  supported  by  agents 
and  importers,  included  tires,  hardware,  tools,  weighing  machines. 
k.c.  It  is  hoped  that  other  exhibitions  of  a  like  character  will  be 
held  in  other  parts  of  the  Dominion.  As  Mr.  Dalton  has  shown  in 
his  re))orts.  he  attaches  great  importance  to  the  matter  of  pre- 
jiarations  during.'  the  war  if  we  desire  to  secure  and  extend  our  hold 
on  the  New  Zealand  market.  The  present  exhibitiou  is  a  practical 
object-lesson  of  the  advice  tliat  he  gives.  There  can  be  no  question 
about  the  future  electrical  importance  of  New  Zealand,  but  British 
engineers  will  be  required  on  the  spot  to  show  that  British  manu- 
facturers are  able  to  meet  the  markets  needs,  or  else  our 
ilisadvantages  conse()uent  upon  the  war  will  continue  after  the 
war.  the  advantage  hi-in^-  ■.'aiued  by  those  who  have  now  for  some 
time  reaped  the  benefit  accruing  to  them  from  our  occupation  with 
munitions. 

Cliina  Clay  Combination.— It  was  stated  at  a  mceling 

of  the  St.  .\ustell  (Uiina  Clay  Works,  Last  week,  that  as  the  result 
of  an  agreement  entered  into  with  otlier  china  clay  produciug 
companies,  with  the  excepliiui  of  alioiit  2  per  cent,  of  the  industry, 
there  would  be  a  (Treat  combination,  whicli  would  ensure  the 
regular  distritiution  of  the  output  of  clay  according  to  the  capa- 
bility of  each  company  to  iirodnce  it,  and  accordintr  to  its  quality 
of  production.  According  to  the  Times,  as  a  result  the  sale  of  the 
pre-war  stand.ard  of  the  company's  output  was  lussured,  as  well  as 
a  fair  and  proper  rate  of  wages,  and  the  combination  assured  the 
master  who  had  invested  his  money  in  china  clay  companies  a  fair 
ami  proper  return  ft)r  that  investment.  The  result  of  the  combine 
was  that  the  price  of  their  clay  would  immeiliately  adv.anee  S3J  per 
cent,,  thfsupiilies  of  coal  from  colliery  proprietors  would  be  regu- 
lated, and  the  china  clay  companies  would  be  able  to  deal  much 
letter  and  more  .satisfactorily  with  the  questions  of  railway  trans- 
])ort  and  shipping  facilities. 

Boolt  Notices. — "National  Physical  Lalmratory  :  Col- 
lected Researclie>. "  Vol.  XIII,  llUli.  London:  Harrison  &  Sons. 
Price  20s.     Also  Report  for  I Iilli- 1 7.     From  the  Laboratory. 

This  volume  of  researches  contains  jiapers  on  optical  aiiparatus. 
experiments  on  ship  models,  the  hydrogen  spectrum,  the  analysis 
of  aluminium  alloys.  cop|>er-tih  alloys,  and  fuel  oils,  as  well  as  one 
by  Mr.  Albert  Campbell  and  Mr.  I).  W.  Dye  on  "  The  MagneticTesting 
of  Bar3"tI.K.E.  paiier).  and  one  by  Mr.  F.  E.  Smith  on  "The  Manu- 
facture and  Testing  of  Prismatic  Compasses  "  (read  l)eforethe  Optical 
Society).  An  atistract  of  Jlessrs.  (.'ampbell  and  Dye's  valuable 
paper  has  ap))eared  in  our  pages.  Sir.  F.  E.  .Smith's  pap<'r  describes 
the  tests  applied  to  prismatic  comimsses  for  military  purposes  at 
the  National  Physical  Lalx»ratory.  and  discusses  in  detail  the  errors 
to  which  such   instruments  are  liable,  containing  also  a  mass  of 


1916. 
Pesetas. 

IH.OOO 

6.000 


Inc.  or  dec. 
Pesetas. 

2,000 
27,000 


1,847,000         2,351,000         -f    504,000 


1,731,000         -f    794,000 


7l'.,000         -V    204,000 


Arc  lamps  

Carbons  for  arc  lamps... 
Incandescent     electric 

lamps,  mounted         ...     2.420,000         2,21.S,000         —    202,000 
Ditto,  unmounted         ...  34,000  7,000         —      27,000 

Dynamos, electric  motors, 

induction  coils,  resist- 
ances,    transformers, 

&c.,  upto  1  OOkg.weight 
Ditto,  weighing  from  101 

to400ksr 037,000 

Switchboards  and  inter- 
rupters, up  to  400  kg. 

weight  312,000 

Dynamos,  electric  motors, 

&c.,  .and  switchboards, 

weighing  from  401  to 

2,.500kg 

Ditto,    weighing     from 

2.;'^01  to  5,000  kg.     ... 
Ditto,     weighing     more 

than  5,000  kg. 
Accumulators   and  elec- 
tric batteries ... 
Cables  and  electric  wire 

with  or  without  insu- 

latingmaterial.of  1  cm. 

diameter  or  more 
Ditto,  less  th.an  1  cm.  in 

diameter 
Telegraph  and  telephone 

apparatus,      electric 

meters  and  parts 
Eleetro<ies 
Hydraulic  motors 
Steam    anil    g;ia   engines 

(stationary)      up       to 

lo.oOo  kg.  weight     ... 

Ditto,    from     10,(100     to 

25,000  kg.  weight     ... 
Ditto,    over    25,(100   kg. 

weight  

Cylindrical  boilers 
Multitubular  boilers     ... 

Lamp  Prices  in  Germany.— The  German  Association  of 

Electric  Lamp  Manufacturers  has  recently  issued  a  new  price  list,    . 
which    shows   an  jidvance   of   40  per  cent,  in   the  price  of  metal    ; 
filament  lamps  ami  of  20  per  cent,  in  those  of  carbon  filament 
lamps. 

Trade  Inquiries. — TT.M.  Consul-Oeneral  in   Paris  stjitcs 

that  an  agent  there  ilesire»-to  get  into  touch  with  United  Kingdom 
manufacturers  of  railway  material,  electrical  appliances,  A:c..  with 
a  view  to  obtaining  ag'encies  for  trade  after  the  war.  Inquiry 
No.  3()It.  Department  of  Commercial  Intelligence.  37.  Basinghall 
Street,  E.C.  2. 

Catalogues  and  Lists.— Thk  B.E.  Co.  (of  London  and 

Biriniiigliam).    I.rn.,    .Mnusion    House   Chambera.    Queen    Victoria 
Street,  London,   E.C.  4.— Two  leaflets,  one   giving  net   prices   for 
non-association    V.I.R.  cables,   the  other  describinjr   the  "Beco"   '_ 
dimmer.     Copies  will  be  sent  on  application. 

Patent  Application.— Tiik  Mkn.vo  LunRiCATon  Co..IiTiJ., 

has  applied  for  restoration  of  Patent  No.  27,131,  of  lilOS,  granted  - 
to  J.  F.  Lewis  for  "  Improvements  in  Automatic  Grease  Cups." 
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Liquidations, — In  tlio  ('liiinci'i'y  Division,  la.st  \wok 
an  order  was  iiiiuie  lor  the  wimlint,'  up  coinpulsorily  of  the  (ioi.i)- 
.scHMiDT,  Ltd.,  which  has  alromiy  been  ordered  to  be  wound  up 
un  ler  the  Trading  with  the  Euemy  Act. 

Umtki)  t'AunoRUNDiiM  AND  Ei.ui  riuTK  WouKs.  LTD.  [Enemy 
Company]. — The  last  date  for  creiiitors'  chiinis  to  lie  sent  in  to  tlie 
oiintroller,  Mr.  C.  Eves,  G2,  New  Hroiul  Street,  E.G.,  is  Noveni- 
iH'r  HOth. 

Lantern  Slides. — Messks.   Kd.   Bknnir  &  Co.,   T/rn., 

inform  us  that  they  have  a  l.artre  nuudier  of  hmtern  slides  dealin^r 
with  the  development  and  present  practice  in  connection  with 
HUtomatic  stokei's,  coal  elevators  and  conveyers,  ic.  which  tkey 
will  be  pleased  to  loan  to  any  resiionsililc  incjnirer  for  lecture  pnr- 
po.ses.  A  set  of  slides  on  the  subject  of  ash  reuun'al  is  in  course  of 
preparation,  and  will  be  ready  shortly.  A  list  of  the  slides  and 
liarticulars  of  their  subject  nuitter  can  be  obtained  ou  request. 
Applications  should  be  made  as  far  as  possible  in  advance  of  the 
lecture  date  to  Messrs.  Ed.  ]5ennis  .S:  Co.,  Lt(i.,  2S.  Victoria  Street 
lioudon.  S,\V,  1. 

Trade  Announcements.— Mr.  A.  E.  Ri.owmi  has  rosisinccl 

his  position  with  the  Wandsworth  Electrical  Manuf.acturinsr  Co., 
iitd.,  by  mutual  ajrreement.  after  many  years'  service  witli  the  com- 
]KUiy.  and  has  commenced  business  on  his  own  account,  in  company 
with  Mr.  A.  Cooper,  under  the  style  of  Blower  >t  Cooper,  electrical 
and  engjineerintr  suppliers,  hiivini;  purchased  the  business  carried 
on  for  some  years  by  Messrs.  Cooper  i;  Koberts.  at  3,  Paul's  Bake- 
house Court,  (rodliman  Street,  E,C. 

By  permission  of  the  Ministry  of  Munitions,  and  by  order  of  the 
trustee,  the  stock-in-trade  of  Mk.  B.  C.  Cousins,  electrical  and 
nautical  contractor,  Wyre  Dock,  Fleetwood,  has  been  disposed  of 
by  auction. 

Bankruptcy  Proceedings.— E.   E.  Connolo,  late  elec- 

trici.au.  now  R.X.A.S..  Canterbury. — Trustee  released  July  27th, 
l!tl7. 

A.  E.  Felgate,  electrical  enfrineer  (late  trading  with  _W. 
Storey  .as  Feljrate  &  Storey).  Reading. — November  22ud  is  fixed 
for  hearing  application  lor  debtor's  discharge. 

Sterling    Fire   Brigade   at  Work.— On   Friday  last  .in 

outbreak  of  fire  on  property  near  the  Sterling-  Works  was  promptly 
overcome  by  the  swiftness  of  the  fire  brigade  connected  with  the 
Dagenham  works  of  the  Sterling  Telephone  and  Electric  Co., 
Ltd.  The  managing  director,  Mr.  Guy  Burney.  superintended  the 
etfoitsof  the  amateur  firemen,  assisted  by  Mr.  A.  Crawford,  and  others. 
Had  it  not  been  for  the  alertness  of  the  brigade,  in  all  probability 
a  whole  row  of  cottages  would  have  been  burnt  to  the  ground ;  as  it 
was  the  damage  was  confined  to  some  stables  and  store-houses. 


LIGHTING  AND  POWER  NOTES. 


Accrington. — Price    Increase. — The    Electricity    and 

Tramways  Committee  has  decided  to  advance  the  charge  for  current. 
in  order  to  meet  the  greatly  increased  cost  of  production.  'Where 
the  consumer  is  on  the  rateable  vahie  system,  and  also  where 
current  is  used  for  heating  purposes  only,  lU  per  cent,  is  to  be 
a*lded  to  the  consumer's  account  each  quarter.  A  similar  addition 
wUl  be  made  to  the  charges  in  the  case  of '  power  users  not  affected 
by  the  sliding  rate  regulated  by  the  price  of  coal,  whilst  power 
users  under  agreement  are  to  be  charged  at  the  increased  rate  of 
'Otid.  per  unit,  in  addition  to  the  increase  owing  to  the  adviiuce  in 
coil  prices, 

Argentina. — A  strike  of  the  stokers  and  engine-room  staff 

employed  at  the  South  Dock  power  station  of  the  German  Trans- 
Atlantic  Co.  recently  occurred,  which  also  spread  to  the  company's 
power  station  at  Boca,  and  to  the  employes  of  the  tramway  running 
to  South  Dock.  The  company  appealed  tothe  municip.al  authorities, 
who  secured  the  services  of  a  nav.al  force  to  operate  the  power 
plant  and  gu.ard  the  station.  The  l/eriew  of  the  Hi eer  Plate  con- 
traats  the  prompt  action  of  the  authorities  in  the  case  of  this 
German  company  with  their  attitude  during  the  recent  railway 
trouble,  when,  after  considerable  delay ,  the 'troops  sent  were  unable 
to  prevent  considerable  damage  being  done.  Owing  to  tlie  strike 
the  Anglo-Argentine  Tramways  Co.  had  to  reduce  its  services 
between  5  and  !(  p.m. 

Bedford. — The  mains  are  to  be  extended  to  the  works  of 

the  Cryselco  Co..  Rogers'  Flour  Mills,  English  Bros.,  and  Hobson 
and  Co.,  and  an  additional  cable  provided  for  the  Queen's  Engineer- 
ing Works.  The  cost  in  the  case  of  the  Cryselco  Co.  will  be  £S,83.",, 
and  the  company  is  to  be  asked  to  pay  .^t  2.420  and  guarantee  at 
least  £550  per  annum  for  seven  years. 

Belturbet  (Co.  Cavan). — A  dispute  with  regard  to  tlie 

electric  lighting  supply  has  been  settled  by  the  Council  agreeing  to 
pay  the  contractor's  terms  for  the  season.  £70.  Fears  were  enter- 
tained that  the  power  plant  might  be  removed  if  the  dispute 
continued,  and  protests  were  made  at  a  ratepayers'  meeting. 

Bradford. — Price  Revisiox. — Last  week  the  Electricity 

Committee,  after  a  lengthy  discussion,  reatfirned  its  proposed  revi- 
sion of  electricity  charges  (previously  enumerated  in  the  Elec. 
Rev.),  which  were  referred  back  to  the  Committee  by  the  City 
Council  on  October  9th  ;  the  proposed  charges  have  been  re-sub- 


mittcd  for  approval.  The  chief  objection  at  the  Council  meetinpr 
was  the  imiposod  raising  of  the  charge  to  the  4il.  flat  rate  coii- 
simers  ;  the  (Jouncil  decided  to  defer  the  matter  for  three  luouths. 

The  Electricity  Committee  has  authorised  the  Town  (Jlerk  to 
))rotcst.  on  the  Committee's  behalf,  that  it  is  unfair  that  the  in- 
creased [jrice  of  coal  for  works  is  retrospective  to  Sepleml)er  17th, 
and  to  urge  I  hat  the  .-ulvance  for  wcu-ks  be  brought  into  line  with 
that  for  h(nisehold  purjioscs.  and  be  retrosi>ei:tive,  therefore.only  to 
October  l,")th.  ' 

I'ermission  has  Ik'cu  obtained  to  proceed  with  the  provision  of  a 
coal  cdnvcydr  at  Valley  Koad  works. 

Brighton. — The  electrical  engineer  rejiorts  that  he  has 

been  in  negotiation  with  Messrs.  D.  Selby-Bigge,  for  the  sale  of 
two  disused  boilers  at  the  North  Koad  works,  at  £l,'.too.  These 
boilers  cost  £2,1.50  in  liHll.  The  Electricity  Committee  hasdecided 
to  agree  to  the  sale  at  the  price  mentioned. 

Burnley.— Price  Increase. — The  Electricity  Committee 

has  ilc<:ided  to  recommend  the  T.C.  to  increJise  the  ))rice  of  elec- 
tricity by  V2d.  per  unit  for  power  and  traction,  and  ',d.  per  unit  for 
lighting. 

Continental. — France. — A  new  conijiany  has  lately  hcen 

formed  at  Toulouse  with  a  capital  of  £(il).(IOti  and  the  title  La 
iSociete  I'ElectroMetal,  to  acquire  the  rights  to  cci  tain  waterfalls 
near  Griff,  in  the  Upper  Pyrenees,  toestaldish  a  hydro-electric  plant 
to  utilise  the  same  in  the  geneiation  of  electrical  energy,  and  to 
establish  works  for  the  electrical  production  of  ferro-silicon. 

Italy.— The  impossibility  of  procuring  coal  .at  the  present  time 
has  brought  about  the  bankruptcy  of  the  Societa  Anonima  Lucaiia 
di  Industrie  Elettviche.  .at  Salerno.  The  comjiany  was  formed  in 
I'.ilH  with  the  object  of  generating  and  distributing  electric  energy 
at  Valla  Lucana.  This  company  is  to  be  distinguished  from  the 
Societa  Lucana  per  Imprise  Idroelettriche,  of  Naples,  which 
generates  its  current  from  water  power  obtained  from  an  artificial 
lake  or  reservoir  built  and  leased  liy  the  State,  the  only  instance  of 
its  kind  of  the  Italian  Government  helping  the  electrical  industry, 
—  L'  Klttfrnteriiird. 

Owing  to  the  scarcity  of  labour,  the  Societa  Mineraria  ed 
Elettrica  del  Valdarno.  Florence,  has  found  it  impossible  to  finish 
the  prnjected  7,000-volt  transmission  line  which  was  to  bring 
energy  from  the  hydroelectric  station  at  Terni.  The  company, 
however,  contemplates  carrying  out  other  hydroelectric  installa- 
tions, on  which  some  6,000, OOU  lire  are  to  be  expended.    . 

Croydon. — Year's  "Working. — The  report  of  the  20th 

year's  working  of  the  Corporation  electricity  undertaking  shows  a 
net  increase  in  revenue  of  £2.58l>.  but  an  increase  of  £2.7:^1>  in 
working  expenses.  The  net  loss  on  the  year's  working  is  £1, GOO. 
The  units  sold  totalled  8,2.58,778,  an  increase  of  2!n),54f  over  the 
previous  year.  Electricity  to  the  value  of  £20:^  was  supplied  free 
to  hospitals,  convalescent  homes.  &c.  Coal  cost  £:-t,(i4(i  more  than 
the  year  before,  and  the  heating  value  per  ton  (says  the  borough 
electrical  engineer)  has  seriously  deteriorated.  The  purchase  of  a 
4-ton  electric  lorry  has  resulted  in  a  saving  in  haulage  charges 
equivalent  to  £250  a  year.  Of  the  51  men  of  the  department  who 
have  joined  the  Army  four  have  been  killed. 

Edinburgh. — Year's  Working. — The   aimnal   aeconiits 

of  the  Corporation  electricity  undertaking  show  that  IS  million 
units  were  sold,  practically  half  being  for  power  purposes.  The 
total  revenue  was  £142.011  and  the  gross  surplus  £59,2.50  ;  after 
meeting  the  usual  loan  charges,  taxes.  &c..  there  remains  a  deficit 
of  £4.726,  which  was  provided  out  of  reserve,  the  latter  fund  now 
havinir  a  balance  in  hand  of  £100.172. 

Falkirk. — Price  Increase. — The  T.C,  in  view  of  tlie 

increase  of  2s.  6d.  per  ton  in  the  price  of  coal,  has  raised  its 
charges  for  gas  and  electricity  for  the  second  time  within  a  montli. 
For  electricity  charges  for  lighting  are  increased  by  ^d.  per  unit, 
and  for  power  purposes  by  ■075d.  per  unit. 

Gillingham  (Kent).— The  T.C.  has  rejected  a  recom- 
mendation by  the  Electricity  Committee  to  further  increase  the 
charges  for  current  by  10  per  cent.,  in  addition  to  the  recent 
advance  of  1 5  per  cent. 

Glasgow. — Price  Pevision. — At  a  meeting  of  the  Suh- 

Committee  on  Finance  of  the  Electricity  Committee,  the  engineer 
intimated  that  the  Controller  of  Mines  had  authorised  an  increase 
in  the  price  of  coal  by  2s.  6d.  per  ton  at  the  pit  mouth  from 
17th  ult..  and  he  reported  that  this  would  entail  on  the  elec- 
tricity department  an  additional  expenditure  on  fuel  for  the 
current  year  of  about  £25,000,  to  meet  which  an  increase  in 
the  charges  for  electrical  energy  would  be  necessary.  The 
Sub-Committee  agreed  to  recommend  that  the  charges  for 
motive  power  purposes  be  increased  7  per  cent,  as  from  and 
after  the  date  of  last  survey.  At  a  subsequent  meeting  of  the 
Electricity  Committee  this  decision  was  .rescinded,  and  it  was 
decided  to  recommend  the  T.C.  that  the  charges  for  all  pur- 
poses be  increased  by  •075d.  per  unit  as  from  and  after  the  date  of 
the  last  survey.  H.T.  mains  are  to  be  laid  from  the  new  elec- 
tricity works  at  Dalmaruock  to  St.  Andrews  Cross  works. 

Greater    London. —  Electricity    Sppply.  —  Meetings 

have  been  held  of  the  conference  of  local  authorities  owning  elec- 
tricity undertakings  in  Greater  London.  At  the  first  meeting 
24  authorities  were  represented  by  42  delegates.  It  was  resolved — 
"That  the  Electric  Power  Supply  Committee  be  requested  to  hear 
evidence  from  the  conference  with  respect  to  the  supply  of  elec- 
trical energy  in  Greater  London   by  local   authorities."      It  was 
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further  resolved  to  appoint  a  Committee  consisting:  of  three  muni- 
cipal representatives,  three  town  clerks,  and  three  engineers,  to 
prepare  evidence,  one  of  each  to  be  elected  from  the  Outer  London 
authorities.  On  the  invitation  of  the  L.C.C.  Special  Committee,  it 
was  decided  to  appoint  delegates  to  meet  the  L.C.C.  Committee  to 
discuss  the  situation  created  by  the  conclusions  arrived  at  by  the 
Board  of  Trade  Committee.  It  was  resolved  that  each  local  autho- 
rity represented  at  the  conference  be  asked  to  subscribe  the  sum  of 
two  ^juineas  towards  the  expenses  of  the  conference.  At  further 
meeting's  it  was  reported  that  the  B.  of  T.  Committee  had  agreed 
to  hear  one  witness.  It  was  resolved  that  the  Committee  be  again 
asked  to  hear  three  witnes.ses — viz.,  one  municipal  representative, 
one  town  clerk,  and  one  engineer,  and  the  three  witnesses  suggested 
were  appointed.  It  was  stated  that  the  L.C.C.  Special  Committee 
desired  rejiresentatives  of  the  Outer  London  authorities  to  be  in- 
cluded in  the  delegation,  and  representatives  from  the  following 
authorities  were  elected— viz.,  Croydon,  Erith,  Ilford,  and  ^ 
AValthamstow. 

Halifax. — At  the  T.C,  last  week,  tlierc  was  criticism  on 

the  bill  of  charges  presented  in  the  accounts  of  the  Electricity 
Committee  for  the  services  of  Sir  John  Snell,  as  adviser  in  con- 
nection with  the  purchase  of  the  site  at  Copley  with  a  view  to 
exjiected  power  station  developments  in  the  future.  The  item  was 
£1 12,  which,  it  was  contended,  was  excessive.  Upon  a  vote  being 
taken,  an  amendment  referring  the  item  back  to  the  Committee 
was  carried  by  20  votes  to  111. 

Heywood. — Price  Rkvision. — In  view  of  tlie  increased 

cost  of  coal,  &c.,  it  has  been  decided  to  advance  the  charge  for 
current  for  power  purposes  from  January  1st  next. 

London. — L.C.C. — Tlie  Finance  Committee  recommends 

the  .Council's  sanction  to  the  borrowing  of  .£4,o00  by  the  Poplar 
B.C.  for  the  provision  of  an  electricity  sub-station,  and  of  £2,088 
by  the  Woolwich  B.C.  for  electricity  mains. 

Leeds. — Electricity  Extensions. — We   have  received 

from  Mr.  Nelson  Hefford,  manager  of  the  Corporation  electricity 
undertaking,  a  report  on  the  further  extension  of  the  Whitehall 
Road  generating  station.  This  report  has  been  adopted  by  the 
Electricity  Committee,  and,  subject  to  the  approval  of  the  City 
Council,  the  first  portion  of  the  extensions,  embracing  a  12,000-KW. 
turbo-alternator,  boilers,  auxiliary  plant,  buildings,  dtc,  will  be 
put  in  hand,  at  an  estimated  cost  of  .£800,000  ;  also  the  replacement 
of  two  1.4'00-KW.  reciprocating  sets  by  a  (J,000-KW.  turbine  set,  at  an 
estimated  cost  of  .£8.^,000.  It  may  be  recollected  that  in  1914  the 
Corporation  adopted  a  report  under  which  the  older  works  on  the 
Whitehall  Road  site  were  to  be  reconstructed,  new  engine,  boiler, 
and  switch  houses,  &c.,  being  provided  to  accommodate  3(1,000  KW. 
of  generating  plant  in  three  12,000-K\v.  sets.  The  first  portion, 
comprising  about  one-third  of  this  scheme,  estimated  to  cost 
£198, 250.  but  actually  having  cost  some  .£2"). 000  more,  will  be 
completed  by  the  end  of  the  year,  and  the  present  recommendations 
deal  with  the  further  stages  of  the  work. 

The  older  portion  of  the  works  contains  at  present  2li,t)00  KW.  of 
generating  plant  and  21,000  KW.  of  boilers,  while  the  first  section 
of  the  new  works  contains  18,000  KW.  of  generating  plant  (/.c.,  a 
12,iiOO-KW.  set  and  a  ti,0iMl-KW.  set  installed  .as  a  safeguard  against 
breakdown  in  the  older  plant)  and  12,8nii  kw.  of  boiler  plant. 
There  will  therefore  be  44,(iOO  KW.  of  electrical  and  3:i,800  KW.  of 
boiler  plant  installed  at  the  end  of  the  year. 

On  the  basis  of  past  experience  it  is  estimated  that  the  maximum 
demand  will  reach  28.000  KW.  in  111  1 8,  and  that  the  plant  margin 
will  be  1,8110  KW.  electrical,  with  a  shortage  of  l,.o00  KW.  in  boiler 
plant ;  in  11II9,  SL.'JOO  KW.  max.  load,  with  margins  of  1,.">00  KW. 
electrical,  50  kw.  boilers  ;  in  11120,  :!5,000  KW.  max.  load,  with 
5, .500  KW.  electrical  and  3,150  KW.  boiler  margin;  and  in  1112!, 
38,500  KW.  max.  load,  with  14,0011  kw.  margin  electrical  and 
8,4.50  KW.  margin  of  boiler  plont.  The  tot.il  .available  plant  at 
that  date  will  be  52,5(iO  kw.  of  cicatrical  and  4(1,1150  KW.  of  boiler 
plant.  The  electrical  total  includes,  in  ."uldition  to  the  two  1 2,000- 
KW.  sets  refjuired  to  complete  the  11114  scheme,  two  (1,0(I0-KW.  sets, 
which  it  is  intended  to  install  in  pl.ace  of  the  last  remaining  recip- 
rocating sets  (four  of  1,4(1(1  KW.  each). 

The  reiHjrt  contains  some  interesting  calculations  evidently  ba.sed 
on  the  actual  conditions  existing  in  the  present  plant ;  thus  Mr. 
Hefford  estimates  that  the  use  of  the  more  eflicient  (I.OOO-kw.  set 
for  ii.OOO  hours  in  place  of  older  turbine  plant  would  result  in  a 
saving  of  £478  per  annum  in  coal,  and  again  the  u.se  of  the  older 
turbine  plant  for  500  hours  in  place  of  tlie  disiilaced  reciprocating 
plant,  would  .save  another  £1100  in  coal.  In  addition,  the  boilers 
on  the  new  basis  would  supply  4.282  KW.  more  plant,  e<iuivalent  to 
a  saving  of  £21. tK)  on  new  boilers,  kc,  and  £2,141  in  annual 
charges. 

It  is  proposed  to  utilise  surplus  profits  and  reserve  in  paying  off 
the  outstanding  debt  on  reciprocating  plant,  Kc,  and  allowing  for 
the  residual  value  of  this  plant  and  setting  the  financial  charges 
-on  the  new  ("..(WO-KW.  plant  against  that  on  the  displaced  plant, 
leaves  a  net  increase  in  annual  charges  of  £1,120.  against  which 
the  savings  (previously  mentioned)  of  £3.5111,  would  result  in  a  net 
return  of  £2.3illi  per  annum,  or  8.5  per  cent,  on  tht;  investment, 
during  an  estimated  jierioil  of  eight  years.  Mr.  Hefford  jxiints  out 
that  this  is  approximately  £1,0(111  per  annum  more  than  would  be 
obtained  liy  investing  surplus  money  outside  the  business. 

Manchester. — The  Electricity  Committee  met  specially 

to  consider  the  reports  of  the  Committee  for  the  Interconnection 
of  the  Lancashire  and  Cheshire  Electric  Supply  Systems,  and  a 
resolution  was  adopted  without  dissent  approving  of  the  principles 
contained  in  the  reports,  and  without  endorging  all  the  details  at 


this  stage,  authorising  the  chairman,  deputy-chairman,  and 
general  manager,  together  with  the  town  clerk,  to  attend  further 
conferences  on  the  subiect. 

Rochdale. — The    Eochdale    Tramways    Committee    has 

agreed  to  a  recommendation  of  the  general  manager,  Mr.  George 
Webster,  to  close  down  the  present  electricity  sub-station  at  Little- 
borough,  and  to  substitute  an  additional  cable  from  Smallbridge  to 
Hurstca<l,  at  a  cost  of  £450.  It  is  expected  that  the  new  arrange- 
ment will  result  in  a  consider.able  saving  to  both  the  tramways  and 
electricity  departments,  which  will  share  the  cost. 

Salford.^I'RicE    Increase. — The  E.G.   recommends   a 

further  increase  in  the  charges  for  electricity  of  from  10  per  cent, 
to  2(1  per  cent,  for  lighting,  and  from  15  per  cent,  to  30  per  cent, 
for  power,  as  from  December  1st. 

LiNKiN(;-ui>. — The  Electricity  Committee  agrees  to  the  main 
outlines  contained  in  the  second  report  of  the  Committee  for  the 
Interconnection  of  the  Lancashire  and  Cheshire  Electricity  Supply 
Systems,  hut  considers  the  details  thereof  should  be  referred  for 
consideration  to  a  Committee  consisting  of  representatives  of  each 
of  the  supply  authorities  concerned. 

Southampton. — Price   Increase,  &c. — The   T.C.   has 

decided  to  increase  the  charges  for  electricity  by  10  per  cent,  from 
the  December  readings,  and  to  spend  £(;,300  out  of  capital  account, 
£2,700  being  for  a  new  feeder  for  the  Northam  district  and  £3,5110 
for  a  new  tramway  feeder. 

U.S.A. — Electric   Cocking. — Data    published    by   the 

N.E.L.A.  .shows  that  during  191(1  the  Boston  Edison  Co.  sold  l.OH) 
electric  ranges,  with  an  estimated  rating  of  5,225  KW.  ;  more  than 
1.200  ranges  were  on  circuit  this  year,  or  one  range  per  1,000  of 
population.  A  Western  city  had  1,194  electric  ranges  installed,  or 
4'fi  per  1,000  of  population  ;  in  San  Francisco  it  is  computed 
that  there  is  one  range  per  1,000  of  population,  and  in  Ohio  I'3 
ranges  per  1 ,000  of  population. 


TRAMWAY  AND  RAILWAY  NOTES. 


Belfast. — The  half-yearly  return  of  the  revenue  of  the 

tramways  shows  that,  allowing  for  all  fixed  charges,  there  was  a 
credit  balance  of  .£315,  which,  under  the  existing  war  circum- 
stances, was  considered  satisfactory. 

Continental. — Spain. — Application  has  lately  been  made 

for  a  concession  for  the  construction  and  working  of  an  electric 
tramway  in  the  town  of  Burgos. 

Croydon. — Year's    Workinc. — Presented  on   Moiylay, 

the  annual  report  of  the  Corporation  tramways  shows  total  receipts 
amounting  to  .£89,585,  working  expenses  £(19.713,  and  w.ir  allow- 
ances £5,823.  After  allowing  for  bank  interest  and  income-tax  on 
stock,  there  remained  a  gross  balance  of  £1(1,297  ;  as  .£17,1130  was 
required  for  interest,  sinking  fund,  and  taxes,  the  deficit  on  the 
year  (ended  March  31st)  was  £1,634,  which  had  been  taken  from 
the  reserve  and  renewals  fund. 

During  the  year  over  19  million  passengers  were  carried,  giving 
a  traffic  revenue  of  10-ld.  per  car-mile  ;  the  car-mileage  was 
2,027,13.5,  The  chairman  of  the  Committee  (Alderman  Allen)  fore- 
shiulowed  great  expense  after  the  war  in  relaying  the  track  and  in 
needed  extensions.  The  75  cars,  he  said,  had  licen  ke])t  thoroughly 
in  order  ;  nuuiy  had  lieen  entirely  rebuilt  during  the  war.  To 
October  19th  thi'  traffic  receipts  showed  an  increase  of  jei4,23(; 
over  the  corresponding  period  of  l.ast  ye.ar. 

Dewsbury. — Oreat  inconvenience  to  workinij  people  ha.« 

been  caused  Ijy  the  suspension,  owing  to  shortage  of  drivers,  of  the 
morning  car  service  between  Dewsbury  and  Earlsheaton.  The 
tramway  company  has  assured  the  Corporation  Tramways  Com- 
mittee that  every  effort  is  being  made  to  secure  additional  drivers. 

[)Qygr_ — 15.  OK  T.  Report. — Col.  J.  W.  Prinsrle,  I'eportins; 

on  tlie  runaway  tramway  accident  which  occurred  on  August  I9th.  ;, 
comes  to  the  conclusion  that  the  driver  "  lost  his  head  "  at  the  ^ 
critical  .moment,  the  accident  lx;ing  caused  by  his  failure  to  cut  off  « 
power  .as  he  appro.ached  the  compulsory  .stopijing  place  on  the  J 
summit  of  Crablih-  Hill,  and  his  further  failure  to  utilise  properly  i 
the  sand  and  brake  e<iuipinciit.  In  the  inspector's  opinion,  the  { 
driver's  own  statement  that  he  was  unalile  to  move  the  controller  ^ 
(small)  handler  into  the  emergency  brake  jxisition,  confirms  the  I 
view  that  power  was  appli<'d  as  tlie  car  ran  down  hill  ;  the  inspector  : 
found,  alter  the  accident,  no  difficulty  in  maiii)iulatiiig  the  con-  j 
troUer-handle  with  the  power-handle  in  the"  off"  position.  Col. 
I'ringle  state's  that  UK'ii  discharged  as    unfit  lor  military  iliities  on  , 

account  of  nervous  bn^akdown  are  unlikely  to  prove  suitable,  two  • 
months  later,  as  drivers  on  difficult  routt-s  ;  he  doubts  whether 
Local  or  County  .\ppeal  Triliunals  are  aware  of  the  <lifHculties  of 
finding  suitable  men,  or  whether  they  realuw  the  imblic  risk 
incurred  when  insulliciently  trained  men  are  employed.  He  points 
out  that  the  war  has  materially  reduced  safe  workjjig  conditions 
on  tramways,  and  recommends  that  such  a  route  sliould  not  Ije 
workwl  unless  by  men  who  have  had  at  least  a  year's  experience  to 
their  credit  ;  that  drivers  !«•  familiarised  with  the  rheostatic 
brake  ;  and  that  either  single-deck  cars  be  used  on  the  route,  or  no 
passengers  permitted  to  travel  on  the  upper  deck. 
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The  T.C.  has  decided  to  levy  a  Is.  6d.  rate  to  meet  compensatiou 
claim.s  arising  out  of  the  above  accident,  which  resulted  in  the 
death  of  II,  and  injury  to  5;)  other  pcoiile. 

Glasgow. — AVaOKS. — Slicrifr  F^'fe  lias  issued  an  inter- 
locutor retraidin^' the  \va;;es  of  certain  cla^.ses  of  employes  in  the 
tramway  department.  Uenorally  .six-akinyr,  the  awaril  provldci 
(n)  for  male  employes  now  in  the  servieo  of  the  depiutment  liaviiii;' 
their  pre-war  remuneration  increased  hy  I.")S.  per  wei'k  (T.s. 
increase  of  wajres  ami  Ss.  of  war  advance),  so  far  as  this  has  not 
already  been  done  ;  (h)  for  fenuile  employes  receiviiisf  remuneration, 
so  far  as  not  already  (riven,  equivalent  to  the  remuneration  set 
forth  in  certain  orders  by  the  Minister  of  Munitions.  The  result  is 
that  male  employes  in  the  various  (rraiies  will  receive  increases 
vajying  from  2s.  up  to  7s.  {)er  week  ;  fennile  employes  will  receive 
no'atlvance,  as  they  have  alremly  ."^s.  ju'r  week  more  in  the  tramway 
service  than  they  would  have  in  a  munition  factory  ;  the  arbiter  is 
of  opinion  that  it  is  reasonable  that  male  workers  should  be  brou^;ht 
within  the  principle  of  the  awards  of  the  Committee  on  I'roduetion  ; 
and  the  principle  which  should  be  applied  to  female  workers  is  that 
expressed  in  the  orders  of  the  Minister  of  Munitions  above 
referred  to. 

Leeds. — Till'    litrhting  restriction  on  tlif  tramways  liaS 

been  considerably  modified  recently,  with  the  consent  of  the  Home 
Olfice — much  to  the  satisfaction  bot  h  of  pixssentreis  and  conductors  - 
but  some  members  of  the  public  have  shown  a  tendency  to  iro 
beyond  the  intentions  of  the  authorities,  and  it  has  been  necessary 
tO' issue  a  warning  iiffainst  the  removal  of  any  of  the  shades  still 
reraaininy  on  the  cars, 

London. — (riie  Higliways  CoinmiLtee  of  the  L.C.C. 
recommends  thjat  the  requests  of  the  men  employed  at  the  Green- 
wich j^renerating-  station  for  the  application  to  them  of  the  awards 
of  the  Committee  on  Production  relating  to  the  enjfineerinjr  and 
foundry  trades,  of  leading  cable  hands,  and  cable  hands,  for  an 
increase  in  wages  of  100  per  cent,  on  pre-war  rates,  and  of  wiremen 
and  wiremen's  mates  on  the  depot  wiring  staff  for  increased  war 
wages,  be  referred  to  the  Electrical  Conciliation  Board. 

The  increase  in  fares  on  the  Metropolitan  Electric  Tramways 
came  into  force  last  week,  the  services  affected  being  Enfield  and 
Euston,  North  Finchley  and  Finchley  Park,  and  Bruce  Grove  and 
Finsbury  Park.  One  of  the  longest  penny  sections  in  London — 
Finsbury  Park  to  Wood  Green— disappears,  the  stage  now  ending 
at  Turnpike  Lane.  Hornsey. 

Manchester. — Traffic  Figures.— The  total  revenue  on 

the  Corporation  tramways  for  the  half-year  ended  September  30th 
wa5  £.513,624.  compared  with  £.">OG,.i.").S  in  the  corresponding  period 
last  year.  The  working  expenses  were  £310.32.5,  and^with  war 
service  allowances  and  bonuses,  kc,  the  total  expenditure  was 
brought  up  to  £4.55,011.  The  total  car-miles  run  were  9,381,230. 
Expenditure  on  renewals  amountel  to  £13.000.  The  recent 
arbitration  awards  granting  further  bonuses  will  cost  the  depart- 
ment about  £45.000  per  annum,  which  makes  the  total  payable  as 
war  bonuses  and  war  service  allowances  nearly  £200,000  per 
annum. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Argentina. — Automatic  telephones  have  lieen  in^tulleil  at 

I'urdoba  and  Rosario,  and  have  given  excellent  results.  An  instal- 
lation is  shortly  to  be  set  up  at  Buenos  Ayres. 

A  German  submarine  telegraph  cable  scheme  hung  up  by  the  war 
is  that  from  Emden  to  Pernamhuco.  The  scheme  was  being  carried 
out  by  a  German  cable  firm  of  Xordenheim,  and  two  sections  from 
Emden  to  Teneriffe  and  from  Teneriffe  to  Monrovia  in  theTlepnblic 
of  Liberia,  were  completed  in  March,  lull  ;  the  third  and  last 
section — that  to  Pernambuco — remains  uncompleted. 

Australia. — The  transference  of  the  Eastern   Extension 

Co.'s  cables  ending  at  La  Peiouse,  X.SAV..anil  Wakapnaka,  N.Z.. 
resjiectively  to  Sydney  and  Wellington  was  to  have  Ijeen  completed 
by  the  end  of  August,  establishing  direct  communication  between 
Wellington  and  Sydney,  and  thus  avoiding  two  repetitions  of 
messages  en  route. 

New   Cables. — A  concession   has  Ijeen  gi-anted   to   the 

Western  Telegraph  Co..  whose  headquarters  are  in  London,  for  a 
cable  connecting  Rio  de  Janeiro  with  the  Isle  of  .Ascension  and  for 
another  cable  joining  Belem-Para,  in  the  north  of  Brazil,  with 
Barbados.  The  construction  of  these  cables  will  greatly  facilitate 
telegraphic  commun'cation  between  South  America  and  the  rest  of 
the  world. 

Storm  Damage. — Consitlerable  (lumaire  to  property  was 

done  by  the  gale  in  the  West  Riding  last  week,  and  teli-phone  and 
telegraph  wires  were  reported  to  bs  down  in  over  a  hundred  places 
around  Leeds  and  Bradford,  communication  with  distant  parts, 
including  London,  being  considerably  interfered  with. 

Wireless  Telegraphy  on  Board  Ship. — The   Defence  of 

the  Realm  Regulation  which  made  compulsory  the  installation  of 
the  wireless  telegraph  on  certain  British  ships  of  3.000  tons  and 
upwards  has  been  amended  by  the  reduction  of  the  tonnage  to  I.liOO. 

Wireless  Telegraphy  on  Zeppelins. — According  to  the 

Times,  a  French  officer,  who  has  examined  the  Zeppelin  that  was 
brought  down  intact  at  Bourbonnea  les  Bains  last  month,  states  that 


the  fleet  of  which  it  formed  a  part  came  to  grief  partly  owind 
to  the  breakdown  of  its  wireleRs  apparatus  due  to  the  extreme  cold 
at  the  high  altitudes  attained.  There  was  also  a  failure  on  the 
jKirt  of  the  wireless  stations  on  land  from  which  the  Zeppelins  got 
i[i formation  as  to  their  position  by  code  messages.  Owing  to  the 
nuTiiber  of  airships  which  lost  their  bearings,  the  land  stations  got 
confused,  and  their  answers  to  questions  asked  of  them  were 
unintelligible. 

It  is  known  that,  before  the  war,  the  Germans  established  a 
series  of  wintless  stations  near  their  frontiers  for  the  ])urpose  of 
guiding  aircraft,  but  whether  this  system  would  be  of  any  practical 
use  in  the  case  of  airships  moving  at  a  considerable  distant  outside 
the  ring  seems  to  us  very  questionable,  unless  some  form  of  directive 
receiving  apparatus  such  as  the  Bellini-Tosi.  or  .some  system 
elaborated  since  the  outbreak  of  war,  has  been  installed  on  each 
airship. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Aberdeen. — Xorember  19th.     (l.X.  of  Scotland  Railway. 

Telegraph  material  for  six  or  twelve  months.  Stores  Super- 
■  intendent,  80,  Guild  Street. 

Australia. — ^  Pkrth. — Decemher  .")th.      l)e])uty   P.M.*!. 

Telegraph  and  telephone  instruments  and  parts,  also  battery 
material,  according  to  schedule  and  conditions,  a  copy  of  which 
mny  be  seen  at  the  offices  of  the  Electrical  Review,  or  at  the 
Commonwealth  Offices,  .\ustralia  House.  W.C. 

December  12th.  Deputy  Postmaster-General.  Switchboards, 
telephone  parts,  as  per  schedule,  a  copy  of  which,  as  well  as  the 
contract  conditions,  may  be  seen  at  the  offices  of  the  Ei.ECTKICal 
Review,  or  ,at  the  Commonwealth  Offices,  Australia  House.  W.C. 

Beckenham. — November  12th.  U.D.C.  Three  months' 
supply  of  coal  for  the  electricity  works.  See  "Official  Notices" 
to-day. 

Enniskillen. —  Dei'ember  1st.    Sligo,  Leitrim  &  Xortherii 

Counties  Railway  Co.  Telegraph  material  for  12  months.  Mr.  J. 
Duff,  Secretary,  Enniskillen. 

South  Africa. — November   12th.      S.  African  Railways. 

4, 466  train-lighting  cells.  Secretary.  Tender  Board,  S..\.  Railway 
Headquarters,  Johannesburg,  Specifications  may  be  seen  at  the 
Department  of  Commercial  Intelligence,  73,  Basihghall  Street, 
London,  E.G.  2. 

Spain.  —The  municipal  authorities  of  Soria  have  lately 

invited  tenders  for  the  concession  for  the  electric  lighting  of  the 
town  during  a  period  of  six  years. 

Walsall. — Nowmber  5th.  Corporation  Tramways  Dept. 
Twelve  months'  tramway  stores.  Tramways  Manager,  St.  Paul's 
Buildings.  The  Bridge. 

York.  —  November  2nd.  N.E.  Raihvay.  Telegraph 
stores  for  six  and  twelvemonths.   See  "Official  Notices"  Ojt.  2(jth. 


CLOSED. 

Bradford. — Electricity  Committee.     Portable  wagon  and 

truck  loader  fcpr  handling  stock  coal  at  Valley  Road  power  station  : 
Goodall,  Clayton  &  Co.,  Ltd.,  Lteds.  12.ii0o-kvv.  turbo-generator, 
£45,775  :  Parsons  &  Co.,  Ltd.  ;  tne  Committee  has  authority  to 
order  a  condenser  for  same. 


East  Ham. — Town  Coun 


Accepted  tender  : — : 


Edison  AoeumuKatais,  Ltd — Six  electrically-propelled  dust-vans,  at  £I,1'31 
each,  and  one  automatic  electric  filler,  at  1'2  10s. 

Ilford. — U.K.C.     Accepted  tenders: — 

General  Electric  Co.,  Ltd.— D.c.  switchboard  for  suh-station,  i'-236 ;  e.h.t. 

switchfe'ear,  ^174  ;  additional  equipment  for  switchboard.  £72. 
Herbert  Morris,  Ltd.— 7*ton  overhead  travelling  crane  and  rails,  £106. 


FORTHCOMING     EVENTS. 


Salford   Technical  and  Engineering    Association.— Satardav,    November 

3rd.     At  7  p.m.     .-Kt  the  Royal  Technical  Institute.  Peel  Park.     Members' 
short  papers  for  gold  medal  given  by  Mr.  W.  <).  Larmuth. 

Chief  Tecbnical  Assistants'  Association.— Saturday,  November  3rd,  At 
3  p.m.    At  Uie  Tavistock  Hotel,  London.    Ordinary  meeting. 

Roentgen  Society.— Tuesday,  November  6th.  At  8.15  p.m.  At  the  Royal 
Society  of  Arts,  John  .Street,  Adelphi,  W.C.    Presidential  address. 

Institution  of  Civil  Enginpers.— Tuesday,  November  6th.  At  .^.30  p.m.  At 
Great  George  Street,  Westuiin;  tir,  S.W.  Presidential  address  and 
presentation  of  medals. 

Faraday  Society.— Wednesday,  November  7th.  At  5.80  and  8.30  p  m.  At 
the  Royal  Society  of  .\rts,  .John  Street,  Adelphi,  W.  Discussion  on 
"  Pyrometers  and  Pyroraetry." 

Institution  of  Electrical  Engineers.— Thursday,  November  8th.  At  6  p.m. 
At  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W,  Inaugural 
address  by  the  president,  Mr.  C.  H.  Wordingham,  and  presentation  of 
premiums, 
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NOTES. 

Volunteer  Notes. — County  of  London  Volunteer 
Engineers  CField  Companies). — Headquarters,  Balderton  Street, 
Oxford  Street,  W.  1. 

Orders  for  the  week,  hy  Lieut. -Colonel  C.B.  Clay,  V.D..  commanding;— 

Ofictr  fur  the  ItVcfr.— Sei-ond  Lieut.  P.  Bciwiluu. 

AVr/  /f'r /J»/i/.— See(.tuil  i.ietit.  lil.  A.  lUhuaim. 

riril(».— Week  ending  Saturday,  Nuveuiher  lUth,  1017:— 

Monday.— No.  3  Company,  Left  Halt,    llueruits,  signalling,  6.30. 

Tuesday. —  Physieal  drill  and  bayonet  exercise,  7.30. 

Wednesday.  -  No.  1  Company,  6.30. 

Thursday.— No.  2  Company,  6;  signalling,  ambulance,  6.30. 

Friday.— No.  3  Company,  Kight  Half,    llecmits,  6.30. 

Saturday.  —Commandant's  Parade  for  Route  March  and  Drill.  Parade  Heatl- 
quarters,  •2.4;").    Uniform.    Compulsory  for  A,  B,  and  C  men. 

Musketry.- Belvedere  Road.    Tuesday,  Wednesday,  and  Thursday,  5.30  to  7, 

Note.— The  Medical  Officer  wilf  attend  for  examination  of  recruits,  Ac,  on 
Thursday,  at  6. 

An  Inspection  of  all  A,  B,  and  C  men  has  been   arranged  for  Saturday, 
November  17th.    Full  particulars  in  next  week's  orders. 

(By  order)  MacLeod  YeaRSLEY,  Capt.  and  Ad'ttttant, 

Employers'    Organisation. — The   Daili/  C/ironirle  states 

tliat  an  n^ri'i'i'iiiunt  wliii'li  lias  just  lieen  reached  between  some  of 
the  hu'tjer  Employers'  Associations  will  shortly  crystallise  into  a 
permanent  or^'auisation  with  laru'e  powers.  The  Associations  which 
have  already  sijrnified  {reueral  approval  of  the  scheme  include  the 
National  Employers'  Federation,  the  Enfiineeriu!.''  and  Shipbuilding 
Federations,  the  Federation  of  British  Industries,  and  the  Sheet- 
Metal  Workers.  The  root  idea  is  to  establish  a  central  authority 
which  will  constantly  review  the  conditions  of  work  and  wapres 
without  an  extension  of  the  principle  of  State  intervention,  and 
will  have  the  power  to  make  agreements  with  the  labour  or<rani- 
sation  for  whole  areas  and  whole  industries. 

Dangerous  Mischief. — At  the  SaJdlewortli  Police  Court, 

last  week,  a  l(j-year  old  boy  named  James  Whitehead,  who  was 
stated  to  be  earning  Sils.  per  week,  was  ordered  to  pay  £\  damajje 
and  15s.  lid.  fine  for  fuain?'  an  electric  fittinjr  at  the  Gatehead  Mill, 
Delph.  where  he  was  employed.  After  inciting  another  lad  to 
mischief,  the  defendant  applied  .a  l.iit  of  wire  to  an  electric  li^'ht 
fitting,  protectiug  himself  from  shock  by  using  woollen  waste. 
The  result  was  the  fusing  of  the  wire,  a  burst  of  fiame,  and  the 
extinction  of  many  lights.  There  was  danger  both  of  the  destruction 
of  the  mill  by  fire  and  of  injury  or  loss  of  life  by  the  panic  which 
might  Jiave  resulted  from  the  sudden  darkness.  The  proceedings 
were  taken  as  a  warning,  there  having  been  a  succession  of  these 
mischievous  acts.  The  shed  was  a  new  one,  costing  .£20.(100.  and 
the  firm  had  had  a  destructive  fire  in  lillo,  which  might  have 
originated  in  some  such  way.  - 

Educational. — Blackpool. — The  Education  Committee 

has  refused  to  accede  to  a  request  to  commence  classes  in  Blacki)Ool 
on  electrical  subjects,  though  it  was  stated  that  a  satisfactory 
number  of  students  would  be  forthcoming.  In  explaining  the 
refusal,  the  chairman  of  the  Higher  Education  Committee  stated, 
on  Tuesday,  that  if  the  class  was  held  tliere  would  have  to  be  other 
classes  in  physics  and  practical  mathematics,  and  provision  would 
have  to  be  mad(^  for  a  suitable  amount  of  machinery  and  apparatus. 
In  view  of  the  expense  and  the  probable  small  number  of  students, 
the  Committee  did  not  think  the  present  was  an  opportune  time  to 
start  such  classes.  Commenting  on  this  decision,  a  local  con- 
temporary remarks: — "Surely  this  is  not  the  new  spirit  which  is 
going  to  do  such  great  things  educationally  in  England.'' 

BuisTor,  UxiVER.siTV. — Mr.  Henry  H.  Wills  has  presented  to 
the  University  of  Bristol,  property  covering  nine  acres  adjoining 
the  present  site  of  the  university  buildings,  for  future  extensions. 

Electric  Lamp  Stealing  from  Trains.  —  A  t4-year  old 

lx)y.  of  Ashton-cin-.VIi-rsey.  was  fined  4."iS.  at  the  Manchester  County 
Police  Court,  on  Mimday,  for  wilfully  removing  and  breaking  an 
electric  bulb  ill  a  third-class  compartment  on  the  Manchester.  South 
Junction  ajid  Allrincham  Railway,  whilst  passing  throug'h  a  tunnel 
at  Old  Tratlord.  An  insjiector  of  the  Great  Central  Raihv.ay  police 
stated  that  .'lOil  lamps  h,ad  been  stolen  from  r.ailway  carriages 
during  the  last  six  months,  and  7(1  bnlbs  that  h.ad  been  missed  had 
not  been  replaced,  (m  account  of  shorta'ge. 

Industrial    Combination. — Tiic.    speeches    whleii    were 

delivered  by  iVIr.  raisli  and  .Mr,  C,  Hamilton  Wickes  before  the 
liirminghilln  Brass  Masters,  urging-  tlu'in  to  co-operate  and  combine 
in  readiness  for  after  the  war,  have  Ijcen  followed  by  another  along 
the  taine  lines  but  in  greater  detail  delivered  in  the  same  city  hy 
Sir  W.  Ashley.  In  this  case  the  .audience  consisted  of  the 
Federation  of  ISritish  Industries  and  the  National  I'nion  of  Manufac- 
turers. Sir  W.  Ashley  showed  that  it  was  in  the  national  interest 
that  there  shoiilil  be  far  more  combination  between  inaniifai:tiirers 
within  the  several  triules.  In  the  p.ist  combinations  had  broken 
down  because  their  object  had  lieen  to  maintain  jirices  without 
effecting  e(x>nomies  in  production.  This  put  a  premium  on 
unprogressive  eiiuipment  and  incompetent  management.  The 
combination  that  would  be  approved  by  the  public,  and  wcnild 
extend  its  hold  uiion  the  world's  markets,  would  be  one  which 
combined  a  reasonable  profit  to  the  manufacturers  with  reasonable 
cheapness  to  the  consumer.  Under  modern  conditions  these  ends 
could  only  be  achievi'd  by  the  introduction  of  .specialisation 
rendering  p<jssib!e  the  continuou.*  employmiiit  for  each  jiroce-ss  of 
the  most  suitable  machinery.  Each  trade  must  settle  for  itself 
how  this  should  1k>  carried  out.  The  necessity,  however,  must  he 
recognised,  and  it  must  also  be  seen  thaf'ilie  carrying  out  of  the 
principle  of  combination  involved  some  amount  of  restraint  on  the 
resent  freedom  of  business  concerns.    Referring  to  unemployment 


questions,  he  stated  that  the  root  cause  of  the  instability  ot 
employment  was  the  inability  of  uncombined  manufacturers 
to  stabilise  production.  There  was  still  far  too  wide  a  range  of 
manufacture  where  a  single  obstinate  concern  was  able  to  upset  or 
disregard  a  trade  agreement  to  which  the  great  bulk  of  the  industry 
concerned  had  consented.  Out-of-date  individualism  caused  sooiiil 
mischief.  If  the  manufacturers  in  a  trade  could  not  manage  to 
.make  wage  agreements  binding  on  competing  concerns,  the  State 
would  have  to  enforce  such  agreements.  In  regard  to  the  question 
of  industrial  training,  every  trade  ought  to  be  able  to  provide  for 
itself  the  amount  of  skilled  labour  that  it  required.  This  could  he 
done  by  concerted  action.  The  difficulties  of  industrial  reconstruction 
called  for  a  sufficient  knowledge  of  facts  and  statistics,  in  order 
that  they  might  be  properly  handled.  Where  employers  and 
employed  were  properly  organised,  and  through  properly  organised 
trade  combinations,  such  material  could  be  easily  obtained. 

Inquiries. — A  correspnudent  wants  a  vacuum   oven  to 

take  armatures  up  to  3  ft.  (>  in.  in  diameter,  or  suggestions  as  to 
the  cheap  construction  of  one.  Makers  of  the  "  Elco  "  recorder  an- 
asked  for.  __ 

Appointments     Vacant.  —  Mains    superintendent,    also 

meter  tester  .and  erector,  for  the  Kettering  U.D.C.  electricity  works. 
Newport  Corporation  wants  an  installation  inspector,  a  niain.s 
foreman,  e.h.t.  jointers,  and  wiremen.  See  our  advertisement 
pages  to-day. 

Reconstruction. — The  No\'eiiiber  issue  of  the   W,iilifs 

ll'iir/.-  contains  a  lengthy  article  on  the  "Reconstruction  of 
Prosperity,"  by  Dr.  G.  B.  Hunter,  chairman  of  Messrs.  Swan. 
Hunter  &;  Wigham  Richardson.  The  writer  describes,  in  a  most 
interesting  way.  the  steps  that,  in  his  opinion,  are  necessary  for 
the  reparation  of  the  wastage  of  war  and  the  restoration  of  onr 
commercial  prosperity. 

British  Standards  for  Electrical  Machinery. — We  have 

received  from  the  British  Engineering  Standards  Committee  a 
copy  of  the  new  edition  of  the  "  British  Standardisation  Rules 
for  Electrical  Machinery  (excluding  Motors  for  Traction 
Purposes),"  being  Report  No.  72 — IHIT  of  the  Committee, 
The  first  issue  of  this  Report  was  made  in  October,  llil.'),  auil 
special  attention  is  directed  to  the  new  form  in  which  these 
rules  appear.  In  line  with  all  new  and  revised  SpecificatioiH 
and  Reports  issued  by  the  British  Engineering  Standards  Com- 
mittee, this  publication  is  octavo  size,  and  is  issued  at  the  uniform 
price  ot  Is.  net.  .French,  Italian,  and  Spanish  translations  of  this 
Report  will  be  available  shortly.  The  Committee  is  particularly 
anxious  that  the  issue  of  its  publications  at  the  flat  rate  of  la. 
should  become  as  widely  known  as  possible,  for  it  is  hoped  that 
this  will  lead  to  their  very  extensive  dissemination  amongst  engi- 
neers, maniigers,  designers,  draughtsmen,  foremen,  and,  in  fact,  all 
those  engaged  in  the  engineering  and  allied  industries.  The  prin- 
cipal modifications  introduced  during  this  revision  of  the  rules  are 
as  follows  : — 

The  permission  to  use  the  thermometer  method  of  measuring 
the  observable  temperature,  of  continuous-current  shunt-wound 
stationary  field  coils,  jirovided  the  maker  can  show  that  if  the  re- 
sistance method  had  been  emplo.ved  the  limits  of  observable  tem- 
perature and  observable  temperature  rise  permitted  by  the  rules 
would  not  have  been  exceeded.  (Clause  (i8.)  The  thermometer 
method  is  in  this  case  penalised  with  a  »"  C.  reduction  in  the  per-  • 
missible  temperature  limits.     (Clause  f>7,) 

In  the  first  edition  of  these  rules  the  use  of  embedded  tempera-  '  . 
tnre  detectors  was  permitted  for  large  machines,  Imt  in  the  present  " 
rules  measurements  made  wit  h  embedded  teniper.atiue  detectors  are  no  ' 
longer  to  be  considered  as  an  essential  part  ot  the  iU3ceptance  tests.       ■ 

The    excess-current   tests   have   been    reduced    in    the    ca.se    ot    ; 
m.'ichines  for  continuous  service   from  100  per  cent,  to  .'50  per  cenL 
(Clause  TiO.  .       '' 

A  few  alterations  have  been  made  to  the  high-pressure  tests,  and 
a  clause  ha^  been  added  dealing  with  the  application  of  a  higli- 
jircssure  fust  to  a  machine  which  has  been  out  of  service  for  some 
time  and  to  which  it  is  desired  to  apply  a  high-pressure  test  to 
ensure  that  the  insulation  should  be  in  sound  working  condition 
before  the  m.achine  is  jiiit  l)ack  into  service.  In  this  case  it  is 
stated  that  the  test  pressure  shnuld  Ih'  7.^  per  cent,  of  the  test  , 
pressure  required  in  the  case  of  a  new  machine.  ^ 

The  rules  have  been  re-arranged,  and  an  introduction,  the  object  ■' 
of  which  is  to  explain  briefly  how  the  rules  should  be  used,  has  ' 
bueu  included.  ^ 

Wages  of  F^lectrical  Wiremen. — The  General  Pnr])08e8  4, 

(Nnnmittee    of  the   L. ('.('.    recommends    that  the  Conueil's  list  of  ■; 

wages  and  hours  be  amended  by  the  addition   id'  the  following  :—  j 

'That    from   and    including  July   1st,   lillT.   the   agreed   rat*  for  ^ 

wiremen   in   the  electrical   trade  has  been   advanced  to  Is.  2il.  aa  ' 
hour  and  for  assistants  to  lid,  an  hour. "  . 

Electrical  Instruction  at  Barcelona  University. — I'nder 

the  title   Jiistituto  de  Industrias  Electricius.  a  school   of  electrical   «. 
engineering  has  lately  been  established  in  Barcelona,  in  connection 
with  the  University  of  that  city. 

Society  for  Electrical  Development  (U.S.A.). — There  will 

l)e  no  national  "electrical  week'  celebration  this  year,  owing  to 
war  conditions  :  it  has  U'en  decided  to  hold  it  next  year,  and  there 
is  a  strong  feeling  in  favour  of  the  time  being  changed  from  the 
autumn  to  the  spring  stMison.  A  sjiecial  idectrical  campaign, 
however,  will  be  conducted  in  the  form  of  "  a  big  drive  for 
C'hristmas  appliance  business,"  the  idea  being  to  encourage  the 
purchase  of  electrical  appliance!)  for  Christmas  presents. 
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Stolen  Club  Funds. — At  the  Maiichustur  Cdimty  I'dliec 

Court,  un  Momlay,  .Vlbi  it  Robertson  Stark  (12)  wii.")  scat  to  prison 
tor  six  mouths,  with  hanl  labour,  for  stt'aliuK'  the  sum  of 
X.2'^^  5s.  lid.  iu  July  last.  It  was  statal  that  tin;  prisoner  wjus  em- 
plo.yeil  at  the  Lancashire  Dynamo  4:  Motor  Co.'s  works,  Tratfonl 
I'ftrk,  Manchester.  a.s  a  costs  clerk,  ami  he  hiwl  actwl  as  treasurer 
of  the  works'  holiday  savinsj-  club,  wliich  wa.s  carried  ou  by  the 
employes.  When  the  books  were  examined  on  Aujfust  Urd,  it  was 
found  that  there  wius  a  deficiency  of  .ilKl.S,  but  later  it  was  tVnuul 
to  reach  the  figure  mentioned  above.  At  that  time  the  man  was 
missing,  and  he  wivs  arretted  on  Saturday  nijfht  throufrh  an 
employe  from  the  works  visitin^r  a  suburban  theatre  ,%nd  r<!Oo}rnisintr 
the  prisoner,  who  was  jierforminpr  under  an  assimied  name,  by  his 
voice. 

Institution  and  Lecture  Notes. — Diesel  Engine  Users' 

Association. — .Vt  the  October  meetintr,  after  the  election  of  a  further 
list  of  members,  a  proposed  amendment  of  the  Standard  Policy  of 
Insurance  of  Diesel  Engines  against  Breakdown  was  considered, 
and  arrangements  were  maile  under  whicli  ditferenci's  arising 
l>etween  the  underwriters  and  the  policy  holders  as  to  the  inter- 
pretation of  the  policy  may  be  submitted  for  decistton  to  a  special 
committee  appointed  by  the  Association,  ^ 

The  president,  Mif.  Gkoi'fkky  Pohtkr,  reported  on  the  position 
in  regard  to  the  supply  of  tar  oils  as  Diesel  engine  fuel  to  members 
of  the  Association,  as  discussed  with  the  Director  of  Munitions 
Petroleum  Supplies.  In  the  discussion  which  foUoweil,  the  difficulty 
ot  making  satisfactory  arrangements  for  continuous  supplies  of  fuel 
for  the  short  periods  allowed  for  by  the  licences  issued  by  the 
Director  of  Munitions  Petroleum  Supplies  was  referred  to.  Attention 
was  drawn  to  the  point  th.at  the  action  of  the  Association  in 
encouraging  the  use  of  tar  oils  as  fuel  in  Diesel  engines  should  be 
_  of  advantage  in  the  national  interest  in  stimulating  the  economical 
nae  of  the  country's  coal  reserves  and  in  permitting  of  the  extraction 
of  valuable  products  from  the  coal,  several  of  which  are  of  especial 
importance  to  the  country  in  present  circumstances.  As  an  example, 
the  Hon.  Secretary  produced  the  figures  of  the  Diesel  engine  plant 
at  Chelsea,  in  which  case  the  consumption  of  700  tons  of  fuel  oil  per 
annum  resulted  in  the  replacement  of  a  total  weight  of  ti.UOD  tons 
of  coal  per  annum  which  would  otherwise  have  had  to  be  transported 
by  the  railways,  and  which  would  have  produced  about  ."itiU  tons  of 
clinker  and  ashes  for  which  cartage  facilities  would  have  had  to  be 
provided, 

Mr.  H.  S.  RrssELL  read  a  paper  on  "  Automatic  Control  of 
Blast  Pressure  for  Diesel  Engines, "  in  which  he  described  the 
construcijjon  and  working  of  Messrs,  Mirrlees,  Bickerton  &  Day's 
apparatus  for  regulating  the  blast.  Among  the  advantages  claimed 
for  the  apparatus  are  smoother  running  of  the  engine,  saving  in  fuel, 
less  attendance  on  the  engine,  improvement  iu  the  condition  of 
exhaust  valves,  and  the  replacement  of  the  blast  bottle  by  a  small 
separator. 

Textile  Congress.  —  At  the  annual  meeting  of  the  Textile 
Institute  recently  held  at  Preston,  a  paper  was  read  by  Dr.  J.  F. 
Crowley  on  "  Science  as  a  Factor  in  the  Development  of  the  Textile 
Industry."  in  the  course  of  which  he  pointed  out  the  need  for 
co-ordination  between  the  textile  machinist  and  the  power  engineer. 
Much  of  the  present-day  machinery  was  designed  when  main  line 
shafting  speeds  were  ii>  K.P.M.  or  less,  .ind  though  such  speeds  have 
..considerably  increased  they  are  still  below  the  most  suitable  from 
the  electrical  point  of  view.  Individual  electric  driving  has  been 
the  most  significant  advance  in  textile  machine  driving  of  recent 
years,  but  the  best  results  can  only  be  obtained  if  modifications  are 
made  in  the  driven  machines,  and  such  modifications  can  only  be 
made  if  the  textile  machinist  and  jjower  engineer  act  in  close 
co-operation. 

As  showing  in  a  broad  way  the  possibilities  in  the  application 
of  electricity  to  the  industry,  it  may  be  noted  that  only  5  per  cent. 
of  the  power  reciuired-  by  textile  factories  in  this  country  is  obtained 
from  electricity  generated  in  the  factories  themselves  and  only  one- 
half  of  1  per  cent,  from  electricity  purchased  from  outside  supply 
undertakings,  and  this  although  the  textile  industries  furnish 
nearly  one-fifth  of  the  total  power  load  of  the  United  Kingdom. 

On  the  question  of  labour,  Dr.  Crowley  says  it  is  easy  to  show 
that  a  high  net  output  per  oijerative  and  a  high  horse- power  per 
oi)erative  are  invariably  asssociated  with  high  wages.  Statistics 
for  the  cotton  trade  in  1833  and  the  Census  of  Production  (1917) 
give  the  following  figures  ; — 

1833.  19U7. 

H. p.  per  operative  '09  2'16 

Net  output  per  operative  i>er  annum     ...     £I7',5  £79 

Wages  per  operative  per  annum  ...     £2ri  18 

In  the  period  under  review,  nearly  three-quarters  of  a  century,  the 
H.p.  per  operative  has  increased  24  times,  and  the  net  output  of  the 
individual  by  titj  per  cent.,  while  wages  have  increased  by  124  per  cent. 

As  regards  the  question  of  research  work.  Dr.  Crowley  contends 
that    "industrial"  research  has  been  much  neglected. 

The  necessity  for  developing  industrial  research,  made  apparent 
when  war  broke  out.  led  to  the  formation  of  an  Advisory  Coimcil 
on  Research  on  which,  however,  all  the  members  but  one  are  fellows 
of  the  Royal  Society — membership  of  which  is  the  blue  ribbon  of 
the  pure  scientist ;  the  sole  exception  is  referred  to  as  the  "  adminis- 
trative chairman."  Dr.  Crowley  considers  that  it  was  evidently  the 
intention  of  the  Privy  Council  that  this  Council  should  consist 
not  only  of  eminent  scientific  men  but  also  of  men  actually  engaged 
in  industries  dependent  upon  scientific  research. 

Every  step  taken  by  the  Council  for  Research  thus  far  seems  to 
indicate  the  intention  of  maintaining  an  over-riding  position  for 
the  pure  scientist,  and  the  standing  committees  already  formed  show 
what  a  large  percentage  of  these  bodies  is  nominated  by  a  largely 
academic  Council, 


Reputations  in  pure  science  arc  frequently  built  up  iu  extremely 
limited  spheres  of  work,  and  tho  whole  atmosphere  of  acsulemic 
work  is  fatal  to  that  broa<i.outlook  and  grasp  of  the  tendency  of 
industrial  development  so  essential  in  deciding  on  types  of  research 
ti>  encourage. 

Institution  of  Electrical  Engineers.  Tho  first  meeting  of  the 
Institution  for  tlu^  session  is  to  be  held  on  Thursday  next  at 
()  o'clock  (light  refredimeuts  at  ,">.30  p.m,),  when  Mr.  Wordingham 
will  deliver  bis  presiilential  address.  Other  arrangements  for  the 
session  are  ius  follows  : — 

Noveinher '2*2iul. — ''Giia  Firing  Boilers,"  by  Mr,  T,  M.  Iluntor, 

December  (itli,  -"  Ktectriciil  Couking  as  Applied  to  Large  Kitclieim,*'  by 

Mr,W.  A.Gillolt, 
Doceinber  lllth.  — DLsciission  on  "The  Metric.  System,"  with  introtluetory 

papers  by  Messrs,  L,  B.  .-VtliiiiKtm  and  .\.  .1.  StiibhH. 
January  lOtb,  P.tlH.—"  Electrical  Sijjnallirlg  and  Control  on  Hallways,"  by 

Mr.  C.  M.  Jacobs. 
Subjects  for  February  7tli,  March  7tli,  and  April  lltli  will  be  announced 

later. 

The  inaugural  address  of  the  chairman  of  the  Birmincham 
Local  .SeCT1ii.\  (Mr.  S.  T.  Allen)  is  to  be  delivered  on  Wednesday, 
November  llth,  at  7  p,m,,  at  the  University.  On  December  nth, 
Mr.  T.  M.  Hunter,  M..\.,  B.Sc.,  will  read  a  paper  ou  "Gas-Firing 
Boilers." 

Association  of  Alining  Electrical  Engineers. — A  meeting  of  the 
Yorkshire  Braucli  was  held  at  Wakefield  on  Saturday  last.  Mr. 
Roslyn  Holiday,  of  Ackton  Hall  Collieries,  occupied  the  chair,  and 
delivered  his  presidential  address.  A  pip  >r  on  "  The  Installation 
and  Maintenance  of  Underground  Plant"  was  then  read  and 
discussed. 

British  Fire  Prevention  Committee.  -The  Committee  com- 
menced its  winter  session  during  ( Ictober,  and  has  planned  a  number 
of  testing  operations  for  the  coming  s]iriiig,  and  the  usual  issue  of 
its  publications  during  the  winter.  It  has  issued  some  of  its  usual 
Red  Books  on  recent  American  fires,  but  some  of  the  reports  of 
the  Committee  on  fire  preventive  (luestions  that  wen^  prepared 
earlier  in  "the  year  for  the  use  of  the  authorities  cannot  be  ma<le 
available  to  the  public  during  the  war. 

The  Committee's  service  of  fire  " warnings"  continues  to  be 
exteuded.  and  there  have  been  numerous  re-issues  during  the  past 
quarter.  New  issues  of  notices  have  also  been  made  in  respeot  of 
storage  of  coal  in  bulk  and  the  treatment  of  burns  under  an  up-to- 
date  non-proprietary  system. 

Electricity  in  Agriculture.— In  tlie  report  of  the  Conjoint 

Board  of  Scientific  Societies,  just  issued,  it  is  stated  that  the  Sub- 
Committee  on  the  .Application  of  Science  to  Agriculture  emphati- 
cally believes  that  a  great  future  awaits  the  development  of  electrical 
applications  to  agriculture  in  this  country.  Reference  is  made  to  the 
])robable  action  of  the  Board  of  Trade  Committee  on  Electric  Power 
Supply  in  the  direction  of  renderingcheap  power  available  in  agricul- 
tural districts,  and  to  the  extended  use  of  electricity  on  farms  in 
Germany  ;  the  advantages  of  electric  ploughing  are  emph:isised, 
and  electroculture  receives  a  favourable  notice.  It  is  added  that 
on  October  luth  the  Conjoint  Board  recommended  the  Board  of 
Agriculture  to  grant  funds  for  the  construction  and  testing'  of  an 
electrical  tractor  and  other  agricultural  machines.  Owing  to  the 
late  arrival  of  the  Report,  we  must  defer  detailed  reference  to  its 
contents  till  next  weak. 

Association  of  Electrical  Station  Engineers. — A  meeting 

was  held  in  Manchester,  on  October  25th,  to  continue  the  efforts  of 
the  Local  Committee  of  the  A.E.S.E.  to  obtain  further  support  for 
this  Section  of  the  Association.  The  Committee  reported  that  the 
membership  was  increasing  rapidly.  The  following  resolution  was 
approved: — "That  each  applicition  for  admission  to  the  Associa- 
tion should  be  considered  on  its  merits,  special  emphasis  being  laid 
ou  the  necessity  of  training,  general  capabilities,  and  responsibility 
of  position.''  A  vote  of  thanks  was  unanimously  accorded  to  the 
Editors  of  the  Electrical  Review  for  their  sustained  support  of 
electrical  station  engineers  in  their  efforts  to  improve  their  status. 
A  special  general  meeting  is  to  be  held  at  Seller's  Restaurant, 
8ii.\.  JIarket  Street,  Manchester,  at  7.30  p.m..  on  Thursday.  Novem- 
ber 8th,  to  discuss  the  question  of  the  awards  of  the  Committee  on 
Production  and  their  applicability  to  station  engineers,  and  it  is 
hoped  that  all  station  engineers  interested  will  attend.  Inquiries 
concerning  this  Section  of  the  Association  should  be  addressed  to 
the  Hon.  Secretary  A.E.S.E.,  15,  Lothei'ton  Street,  Harpurhey, 
JIanchester. 


OUR    PERSONAL    COLUMN. 

The  Editors  inrite  electrical  engineers,  w/ietlier  connected  icitli  the 
technical  or  the  commercial  gide  of  the  profession,  and  industry, 
also  electric  trammaij  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  morements. 


Central  Station  and  Tramway  Ofiicials. — The,  L,C,C. 
Highways  Comruittee  recouunends  that  Mr.  H.  R.  Dockek, 
second-class  assistant  in  the  Council's  tramways  (fepartriient, 
be  appointed  time-tables  assistant  at  £.ie2  \tev  annum,  rising 
to  £'300,  and  that  Mr.  H.  W.  Woods,  A.M.I.E.E..  at  present 
senior  charge  engineer  in  the  service  of  the  Manchester  Cor- 
poration, be  appointed  a  charge  shift  engineer  at  Greenwich 
generating  station  at  £2.50  per  annum,  rising  to  f300.  The 
Committ.ee  considers  that  the  present   time  is  not  opportune 
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for  makint;  a  permanent  aptX)intuiont  of  a  publicity  assistant 
for  the  tramways,  and  proposes  that,  as  a  temporary  measure, 
a  woman  be  enijatjed  tii  assist  in   publicity  w'ork. 

The  Luton  K.C.  which  for  some  time  past  has  been  con- 
sidering' the  (juestion  of  r<'visiny  the  salary  of  Mr.  W.  II. 
CdOKK,  the  electrical  onj,'ineer,  now  supyests  au  increase  from 
i'WKI  to  A'TIH)  a  year. 

Mr.  Henry  Clayton  has  been  appointed  assistant  engineer 
and  iiianaper  of  the  Preston  Corporation  tramways,  at  a 
salary  of  £'2()U  per  annum.  He  has  been  in  the  service  of 
the  Corporation  for  about  12  yeai's. 

Heston  and  Islewoith  D.C.  has  afjreed  to  Mr.  P.  HvC'liOKX, 
it,',  electrical  ent,'ineer,  dcvotinj.'  his  full  time  to  his  duties  in 
the  Coal  (4)ntrol  Oliice,  and  giving  his  honorary  supervision 
to   the  Council's  electiicity  dci]artnu'nt  when    requir<'d. 

Mr.  W.  .\.  Tori'hN,  testing  and  commercial  assistant  at 
(Jreenock  Municipal  electricity  works,  has  been  appointed 
assistant  electrical  en<j;ineer  under  the  Chesterfield  Corpora- 
tion at  i''2ijO  per  annum. 

The  Dotica.ster  Town  Council  last  week  accepted  the  Elec- 
tricity and  Tramway  Committee's  recommendation  {granting 
Mr.  (!.  .V.  Roberts,  acting;  electrical  engineer,  and  Mr.  T. 
Potts,  acting  traffic  manager  of  the  trannvays,  an  increase 
of  i'")(l  per  annum  each  on  their  .salaries,  during  the  ab.st^nce 
of  Mr.  Ravner,  the  chief  engineer,  on  Government  service. 

The  Blackpool  Tramways  and  Electricity  Committ<'C  has  de- 
cided to  grant  the  following  salary  inci-ea.ses  to  officials  in  those 
departnu^nts  : — Electricity  StalT  :  Works  superintendent,  f2.50 
to  £3(KI;  mains  superintendent,  £'£U  to  ,4"284-;  chief  clerk, 
i'lT.j  to  £'2'2o:  two  engineers-in-charge,  fl75  to  £21.5  each. 
Tramways  Department  :  Traffic  superintendent,  £'250  to  £300; 
resident  engineer,  i'2;ii4  to  £284;  chief  clerk,  £156  to  £206. 
No  war  bonu.ses  are  to  be  granted  in  addition. 

Congratulations  to  Mr.  R.  Torpy,  borough  electrical  engi- 
neer of  Tunbridge  Wells,  who  has  been  presented  with  a 
Royal  Humane  certificate  for  entering  the  sea  fully  dressed 
and  rescuing  a  bather.  The  presentation  was  made  by  the 
Mayoi-  of  Eastbourne. 

General. — Major  Henry  Newton,  D.S.O.,  a  member  of  the 
firm  of  Newton  Brothers  (Derby),  Ltd.,  electrical  engineers, 
has  been  appointed  Assistant  Director  of  Ti'ench  Warfare. 
He  went  out  to  France  as  a  Territorial  Captain  in  the  5th 
Notts,  and  Derby.  Battalion,  which  was  i]iobilised  at  the 
outbreak  of  war,  early  in  11115.  His  experience  of  actual 
trejjch  warfare  scKin  supplied  tlie  neces.sary  niaterial  for  his 
inventive  talent  Many  useful  and  efli'cient  devices  were  the 
outcome  of  his  labours  for  the  destruction  of  the  enemy  and 
the  greater  comfoi't  of  our  own  men,  which  in  tho.se  lean  days 
of  want  were  veiy  much  appreciated.  He  then  founded  the 
Second  .\rmy  workshops,  which  became  well  known  to  thos<^ 
in  France,  where  a  large  number  of  hands  are  eujployed  in 
the  manufacture  of  his  inventions  and  other  wai-  material. 
His  s»>rvices  were  recogni.sed  with  the  award  of  the  D.S.O.. 
and  1k'  was  later  appointed  a  member  of  the  Trench  Warfare 
Connnittee.  His  hard  work  and  ability  have  led  to  this  new 
appointment,  and  he  has  earned  the  congratulations  of  hi.s 
many   friends. 

Mr.  A.  W.  .T.ANEs,  the  assistant  works  manager  and  a  keen 
supporter  of  the  Sterling  Athletic  and  Social  Club,  ha.s  pre- 
sented a  hand.some  cup  for  a  rifle  shooting  competition,  for 
which  in  the  first  round,  as  well  as  for  the  gold  medal  pre- 
sented by  Mr.  F.  W.  Wilkinson,  there  has  been  some  very 
keen  shf>oting.  The  Club,  by  a  narrow  victory  over  Hendon 
and  CcicklewfKid,  has  passed  into  the  second  round  of  the 
Burroughs   &   Watts   Competition. 

Mr.  Walton,  who  for  the  past  eight  years  has  been  on  the 
engineering  .stafl'  of  W.  T.  Henley's  Telegraph  Works  Co., 
Ltd.,  has  obtained  a  position  with  the  Ministry  of  Muidtions 
(.\ir  Hoard).  Mr.  Walton  belongs  to  the  old  school  of  elec- 
trical engineers,  and  has  been  coniu^cted  with  electrical  work 
almost  from  its  infancy.  He  .served  his  api>rcnticeship  at  the 
works  of  .lohn  Fowler  (t  Co.,  Tweeds,  coing  through  the  drawing 
office  ;uul  the  shops.  The  Leeds  oli'ctric  lighting  station  was 
the  first  undertaking  wNth  which  he  was  connected.  He  has 
contributed  several  articles  to  our  pages. 

Roll  of  Honour.— Second-l,ieutenant  IT.  F.  Gill,  R.E., 
Wirele.ss  Section,  of  the  secretarial  department,  County  of 
London  Electric  Supply  Co.,  who  had  been  awaided  the 
Military  Medal,  in  191(1,  lias  recently  been  wounde.l  in  France. 
and  m  at  present  convalescent  in  London,  .'ind  has  now  been 
awardeil  the  Military  Cross. 

Cor|Kiral  (i.  Whelhon.  Ujndon  Kcgimenl,  formerly  in  the 
London  office  of  the  Tndia-Kubber  Co..  was  killed  in  I'rance 
on  October  Ist.  Sergeant  N.  G.  FAntAr.L,  .\ustralian  Infantry, 
who  was  in  the  electric  light  depjijtment  before  joininti  the 
Sydney  branch  of  the  same  company,  was  wounded  in  France 
on  the  12th  in.st.  Private  .1.  Browning,  Middlesex  Regiment, 
f  'inerly  in  the  general  office  of  the  company  at  Silvertown, 
V.   s  recently   wounded   in  France. 

Gunner  ,\.  Homer,  R.1'\.\..  who  has  died  of  wounds.* was 
■  >  the  oinplov  of  the  British  Westinghon-se  Co.,  Ltd..  Trafford 
Park. 

The  dn:ith  in  action  is  reported  of  Private  T.  Cook,  King's 
(Liverpool)  Reciincnt,  who  was  employed  by  Messrs.  Dick, 
Kerr  i  Co..  Ltd..  of  Preston 

Sgppor  E.  Ci.ARKK,  R.E  .  who  was  mentioned  in  dispatches 
foin  Lieut. -Genoral  Sir  Stanley  Maude  for  galhint  .-ind  dis- 
tinguished service  in  the  field,  and  who  has  died  in  hospital. 


was    employed    in    the    Warrington    Corporation    electricity 
depaitmeut. 

'i'cmp.  Cai)tain  E.  Mannock,  E.B.,  attached  to  the  R.F.C., 
who  has  been  awarded  a  bar  to  the  Military  Cross  gained 
la.st^  Seiitcndier,  was  formerly  on  the.  National  Telephone 
Co.'s  .stall  at  Canterbury.  On  the  outbreak  of  war  he  was 
in  Const.Tntinople,  engaged  on  a  contract  for  telephones  for 
the  Turkish  Government.  .  He  was  detained  for  a  time  as  a 
prisoner  of  war,  but  was  released,  and  reaching  England 
joined  the  R.A.M.C. 

l^ance-O  )i'poral  W.  Bannino,  Machine  Gun  Section,  who 
Ir.s  been  wounded,  was  an  overhead  linesman  on  the  Mex- 
boroiigh   it  Swinton   Tramways. 

Second-Lieutenant  C.  H.  Platt,  Royal  Warwickshire  Regi- 
ment, who  has  been  severely  wounded,  was  a  draughtsman 
with  Messrs.  Siemens  Bros.,  Stall'ord. 

Private  W.  W.  Hoi,ky,  Royal  Warwickshire  Regiment,  who 
has  been  killed  whilst  attending  the  wounded,  was  in  civil 
life   engaged  as  an  electrical  engineer  at  Whitby. 

Corporal  B.  P.  Moorr,  Machine  Gun  Section,  who  has  died 
of  wounds,  enli.sted  from  the  electrical  laboratory  of  the 
B.T.fl.  Co.,  at  Rugby. 

Rifleman  B.  C.  Lane,  Rifle  Brigade,  who  has  died  as  the 
result  of  wounds  received  in  action,  was  in  the  drawing  office 
of  the  B.T.H.  Co.  at  Rugby.  He  was  discharged  from  the 
.'Vrmy  last  April. 

Company-Sergeant-Major  C!.  H.  Hayes,  Royal  Warwickshire 
Pvegiment,  who  was  an  onploye  of  the  B.T.H.  Co.,  at  Rugby, 
has  died  of  wounds  received  in  action. 

Wireles.s  Operator  P.  J.  Stidy,  killed  wdiilst  serving  with  a 
siege  battery ,^nlisted  from  the  staff  of  the  Bath  Corporation 
electricity  works. 

Private  C.  W.  Edwards,  Royal  Welsh  Fusiliers,  killed  in 
action,  was  on  the  Staff  of  Messrs.  Crispin,  electrical  engi- 
neers, of  Bristol. 

Private  J.  Bain,  R.A.M.C.  who  has  died  from  woundi;. 
aged  33,  was  a  fireman  at  the  Falkirk  Corporation  electric 
power   station. 

Sergeant  .A.  Harisreictf.r,  fii-st  reported  lui.ssing,  and  now 
reported  killed,  \vas  emploved  by  Messrs.  C.  Macintosh  and 
Co.,  Ltd. 

Private  J.  Burns,  .Argyll  and  Sutherland  Highlanders,  whi 
was  employed  by  the  Scottish  Electric  Power  Co.,  Falkirk. 
is  Iving  in  a   London  hospital  wounded. 

Second-Lieutenant  K.  Tj.  .Tames,  who  fell  in  May  last,  and 
is  believed  killeil,  aged  29,  took  a  first-class  in  electrical 
engineering  at  the  City  and  (Uiilds  Technical  College.  When 
war  broke  out,  says  the  Tiiiicn,  he  was  superintiMuling  th" 
laving  of  an  underground  telephone  cable  for  Callender's 
Cable,    Ac,   Co. 

The  Military  Medal  has  been  awarded  to  Rifleman  T.  Bar- 
nett,  London  Regiment,  for  carrying  ammunition  to  the  front 
line  through  a  heavy  barrage  during  advance  at  Yrres. 
Private  A.  W.  Morris,  Machine  Gun  Corps,  has  been 
wounded  in  l<'rance.  Both  were  in  the  electric  light  depart- 
ment of  the  India-Rubber  Co.,   Silvertown. 

Private  -T.  B.  Ashton  (21),  Royal  Warwickshire  Regiment, 
formerly  in  the  employ  of  the  Electric  &  Ordnance  Works, 
Rirmingham,   Ins  been   killed  in   action. 

Private  V.  G.  Wharton  (21),  Worcester  Regiment,  has 
fallen  in  action.  Lie  was  an  emplovr  of  the  GeiK'ral  Ele;'tri'' 
Co.,  Ltd..   at  Witton. 

T,ieutemnt  R.  B.  .M^thewson.  R.F.C,  who  was  an  elec- 
trical engineer  with  the  Dundee  Corporation,  and  was  ii 
grandson  of  the  late  e\-Provost  Brownlce,  of  Dundee,  i.- 
reported  niissing. 

Acting-Major  G.  S.  Taylor,  R.E..  who  was  chief  assistant 
electrical  supeiintendent  of  the  N.E.  RIy.  Co.,  has  been 
aw;ir(led  t\]o   Military  Cross. 

Gimner  G.  H.  Wilson,  formerly  a  driver  on  the  Leeds  Citv 
Tramwavs.  who  has  been  killed  in  action,  has  been  awarded 
the   Militai-v   Medal. 

Second-Lieutenant  Ti.  Flekt,  R.F.C,  who  was  formerly  an 
electrical  engineer  in  Manchester,  was  killed  on  Saturday 
last  at  Doru'aster,  a  mi.shap  to  his  nwchine  cau.sing  it  to  crash 
to  the  ground. 

'  Obituary.— Mil.  W.  K.  D'Oyley  Bignkli,.— The  Mornlnii 
I'o.tl  rei'ords  the  di-ath,  on  Friday  last,  of  Mr.  William  T\vd 
D'OyleV  Bignell.  of  the  Tndian  T<'legraph  nepartmi^nl.  in  bis 
7,Sth  vear.  Mr.  Hign.dl  was  appointi'd  (o  the  ilepartment  in 
1857,  and  II  years  later  became  Supcrinti'odent  at  Nagpur. 
lie  sulise<|iientlv  served  in  the  Punjab,  and  arram.'ed  tele- 
graphs dining  Ihi'  llazaia  lOxpedition  in  18,H8,  and  became 
Chii'f  Siipc;  intend. Mit   in   1892.   retiring   three   years  later. 


CITY  NOTES. 


The  annual  Tneeting  was   held   on   \\  ■  •!■ 

Dick.  Kerr        ne.sdav.  at  the  Cannr.n  Street   Hotel      Mr 

and  Co..  Ltd.     CX.wv  T.  Cayley.  who  presided,  said  th."t 

comparing    the   present   balance-sheet  with 

tint    presented  a    vear   ago,  the  net  profit   showed  an  nnnre.-i 

able    increase.     The    figures,   taken    in    conjunction   with   the 
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totals  of  assets  aiul  liabilities,  indicated  the  mafjnitude  of  the 
company's  ol)eiiitioiis,  althiiiij;h  tlu'V  would  quite  uudeistiuid 
that  under  pie.sent  eiieuui.vtanecs  they  were  unable  to  pub- 
lish details.  Tlw  total  of  the  assets  shown  in  the  balance 
sheet  was  £'i,l".):H,()88,  as  compared  with  i' 1 ,7;');),  1 10  last  year. 
'I'hc  increase  iu  the  investments  was  the  result  of  the  acquisi- 
tion of  the  shares  in  the  United  Kleetrie  Car  Co.,  Ltd.  The 
capital  expenditure  at  the  works  showed  a  decrease  on  last 
year's  Hgure,  due  to  their  policy  of  writing  off  what  they 
considered  ample  depreciation  apainst  this  item.  Nobodv 
could  forecast  what  post-war  conditions  wduld  be  in  the  busi 
ness  world,  and  it  Iherefore  seemed  es.sential  to  avoid  thi' 
least  possibility  of  intlalion  of  their  capital  assets.  The  li;d)ili 
ties  side  of  the  slie<'t  showed  one  particularly  important  varia- 
tion from  last  year's  liyures.  namely,  the  increase  under  the 
heading  of  creditors  and  estimated  liabilities.  This  figure  was 
i'i)53.5!H),  which  was  a  large  advance  upon  last  year,  although 
the  increase  was,  of  course,  .set  otT  by  the  increases  on  the 
asset  side  of  the  balance  sheet.  The  reason  for  this  inerea.s<^ 
in  creditors  was  that  it  included  the  re.'vrvc  they  had  set 
aside  for  the  Excess  Profits  Duty,  as,  although  their  liability 
under  that  heading  had  not  yet  been  definitely  settled,  it  was 
very  obviously  necessary  for  them  to  reserve  what  they  con- 
sidered a  sufficient  sum  to  meet  this  charge.  The  Govern- 
nient  continued  to  be  their  principal  customer,  with  continu- 
ously increasing  demands  both  in  quantity  and  variety.  He 
wi.shed  ho  was  allowed  to  tell  them  in  detail  of  the  ramifica- 
tions of  manufacture  and  construction  which  had  been  under- 
taken and  successfully  completed  by  the,  company,  and  still 
■  more  would  he  like  to  tell  them  of  what  was  being  done  now, 
and  about  to  be  done  in  the  immediate  future.  .Suffice  it  to  say 
that  iUl  the  Departments  for  which  they  were'working  .showed 
their  appreciation  and  confidence  in  a  very  practical  way,  by 
entrusting  them  with  important  work  to  the  limit  of  their 
capabilities.  The  national  factory  erected  under  their  aus- 
pices had  been  handed  over  to  the  Government,  and  they  had 
now  in  hand  the  erection  of  two  more  factories  for  another 
purpo.«e.  and  these,  together  with  the  construction  of  im- 
portant works  in  dilVerent  parts  of  the  country,  on  which  they 
had  been  occupied  for  some  time,  kept  the  contracting  depart- 
ment very  busy,  and  their  staff  of  trained  engineers  fully 
occupied.  In  regard  to  the  controlling  interest  which  had 
been  acquired  in  the  United  Electric  Car  Co.,  Ltd.,  the  board 
already  felt  that  transaction  to  be  fully  justified,  so  much  so 
that  steps  had  been  taken  to  extend  the  shops  to  cope  with 
work  of  great  importance.  The  United  Electric  Car  Co.  were 
next-door-neighbours  of  theirs  at  Preston,  the  works  occupying 
an  area  of  some  15  acres,  and  they  made  a  speciality  of  tram- 
way car-building.  The  directors  w'ere  satisfied  that  after  the 
war  there  would  be  no  diliiculty  in  keeping  them  fully  occu- 
pied upon  profitable  work,  and,  in  the  meantime,  they  were 
serving  the  national  interests.  Last  year  they  reported  the 
acquisition  of  control  in  Messrs.  Willans  &  Robinson,  Ltd.  The 
position  had  now'  been  consolidated  by  the  acquiring  of  S6 
l)er  cent,  of  the  preferred  "  B  "  stock  of  that  company,  which 
had  certain  participating  rights.  This  transaction  was  car- 
ried through  partly  by  payment  in  cash  and  partly'  by  ex- 
change of  shares.  As  it  did  not  take  place  until  after  the 
close  of  the  year  under  revicAV,  it  was  not  rellected  in  the 
balance  sheet.  Steps  were  now  being  taken  to  consolidate 
the  organisations  of  the  two  comi^anies,  and  considerable 
"nomy  was  to  be  expected  both  in  seUing  and  production, 
nsiderable  interest  had  been  shown  in  the  contracting 
'  orld  and  among  the  legal  profession  in  the  now  somewhat 
r.lebrated  case  of  the  Metropolitan  Water  Board  v.  Dick. 
Kerr  it  Co.  This  was  still  sub  juclicc,  as,  although  it  was 
airiued  last  vveek  m  the  House  of  Lords,  judgment  had  not 
yet  been  given.  He  had  given  thein  the  position  as  they 
sMW  it  at  present,  and  he  thought  it  might  be  taken  for 
granted  that  their  organisation  and  works  would  be  fully 
'"cupied  during  the  continuance  of  the  war  period.  Last 
.'  ;ir.  and  the  year  before,  he  indicated  the  likelihood  of  their 
Laving  to  face  a  period  of  uncertainty  during  the  transition 
fmm  war  conditions  to  normal  conditions  of  peace,  whatever 
the  world  had  in  .store  for  them  in  that  direction.  The  direc- 
t(U-s  and  management  committee  fully  realised  this,  and, 
therefore,  in  spite  of  the  abnormal  amount  of  work  thrown 
u|Kin  their  shoulders,  particularly  the  latter  gentlemen,  they 
w  ere  doing  what  they  could  towards  organising  for  the  future. 
so  as  to  make  this  tran.sition  period  as  short  as  possilile.  He 
thought  they  might  s.afely  a.s.sume  that  the  immediate  demand 
liir  the  product  of  their  different  manufacturing  works,  and 
iilso  of  their  engineering  contracting  organisation,  would  be 
viM-y  great,  and  it  behoved  the  management  to  see  that  they 
\vere  in  a  po.sitiou  to  step  into  the  breach  without  delay.  T,ike 
:ill  large  employers,  naturally  they  were  following  the  attitude 
i<\  Labour  itself,  and  fully  realised  that  to  meet  the  necessi- 
ti.s  of  after-the-war  conditions  a  complete  understanding  and 
co-operation  betw'een  Capital  and  Labour  was  both  desirable 
and  necessary.  The  directors  and  the  management  com- 
mittee had  confidence  that  all  would  be  well  in  this  direction 
M  r>vided  I,abour  was  met  in  a  spirit  recognising  that  an 
.  I'tirely  new  basis  of  relationship  must  be  established.  Given 
Hi-  country  and  the  Empire  met  the  new  conditions  that 
^"ire  bound  to  ari.^e  after  the  war  fairly  and  squarely  by 
adapting  new  methods  of  Empire  and  international  commer- 
cnl  relationship,  he  thnuuht  the  internal  relationship  of  em- 
i  "  iver  and  emploved  could  safely  be  left  to  the  common 
-  use  of  those  directly  concerned. 


Mr.   I^   II.  PuKSTWlCH  Kec(^niled  the   motion,   and  the  report 
was  adoplcci  uithout  discussion. 

9      The  net  profit,  after  iiayment  of  debeu- 
Iiltcrnatiuiial       tine    interest,    London    and    Canadian    ad- 
lAj^ht  and  ministration     expenses,     and     interest     on 

l'<M\cr  Co.  loan,  and  .setting  aside  £'i,.">ll(l  as  a  special 
re.M'rve,  amounts  to  i'l(l,:(;tl,  plus  £6,741 
brought  forward,  which  is  to  be  carried  forward.  Further 
cash  advances,  were  made  to  subsidiary  companies  on  account 
of  capital  <'xi>en(lituie,  amounting  to  AMil.ltX}.  The  (lire<tors 
regret  that  on  account  of  the  position  of  the  Mexican  under- 
taking, and  the  necessity  for  increasing  the  advances  to  subsi- 
diary comiianies  out  of  earnings;  it  lias  not  been  pos.sible  since 
Uctobi'r  Jst,  11)15,  to  pay  a  dividend  on  the  cumulative  prefer- 
ence shares.  If,  however,  the  present  imiudvi'inent  in  Mexico 
is  maintained  the  directors  hope  that  during  the  current  year 
they  will  be  in  a  position  to  resume  payment  of  dividends  on 
these  shares.  The  subsidiary  companies  operating  in  Vene- 
zuela and  the  .\rgentine  have  placed  to  res<>rves  for  renewal 
and  general  puriioses  .£7,l'2;i.  Including  the  reserve  of  the 
Mexican  com|iany,  which  has  not  been  added  to,  the  total 
le.serves  of  the  three  subsidiaries  now  reach  £139,442. — 
Financier. 

Sir    J.    Wolfe   Barry   presided    at   the 
Eastern  meeting   held   on    October   aith.     He  said 

Telej^raph         that  owing  to  delays  due  to  the  war  they 
Co.,  Ltd.  had  not  been  able  to  submit  their  accounts 

at  the  usual  time.  The  net  result  of  the 
year's  working  was  remarkable,  the  gross  revenue  for  19J6 
being  nearly  £4l5,tlOO  in  excess  of  that  for  1915.  The  ex- 
penses .showed  an  increase  of  about  £'201,00(1.  The  actual 
profit  was  better  than  for  191.5  by  £213, 400.  Notwithstanding 
lieavy  duties  and  large  increase  in  expenditure,  they  had  been 
able  to  put  £oOO,(X)0  to  the  general  reserve,  to  pay  8  per  cent, 
free  of  tax,  and  to  carry  forward  £28,001)  more  than  for  191-5. 
The  companv  now  held  on  account  of  the  general  reserve 
fund  £1.70ll.00(.l  of  the  5  per  cent.  War  Loan  StfK'k.  The 
total  amount  of  that  stock  held  by  this  and  the  other  asso- 
ciated comiianies  in  Electra  House  was  about  £l),0(¥l.fK'K1.  At 
the  last  meeting  he  .stated  that  the  principal  factors  that  had 
cau.sed  an  increase  in  the  number  of  words  carried  were  the 
interruption  of  the  Indo-Eurojiean  Telegraph  Co.'s  Imc  to 
India,  and  also  the  reduction  in  the  carrying  capacity  for 
commercial  work  of  the  Great  Northern  Co.'s  route  to  China 
and  .lapan  on  account  of  the  Government  requirements;  but 
the  further  increase  over  last  year  was  no  doulit  to  a  large 
extent  due  to  the  increasing  uncertainty  of  postal  correspond- 
ence throughout  the  Empire,  which  had  caused  merchants 
and  others  to  rely  more  than  ever  upon  the  more  certain 
medium  of  cable  communication. 

At  the  annual  meeting,  on  October  23rd, 
Eastern  Exten=     Sir  J.    Wolfe    Barry,    who    presided;    re- 
sion.  &c.,  ferred  to  the  reasons  for  the  delay  in  sub- 

Telegraph         mitting   the  annual    accounts.     The   gross 
Co.,  Ltd.  receipts  for  1916   amounted   to  £1,221,000, 

an  increase  of  £271,000,  which  was  due  to 
development  of  traffic  all  over  the  company's  system,  includ- 
ing the  iniiKirtant  local  traffic  between  India  and  China, 
.Tapan.  Straits  Settlements,  itc.  Working  and  other  exfienses 
increased  by  £44,0(XI.  The  net  revenue  was  increa.sed  by 
£227.000.  The  agreement  entered  into  by  the  French  Gov- 
ernment with  the  company  in  1884  for  providing  and  main- 
taining, under  a  subsidy  arrangement,  cable  communication 
between  the  French  possessions  of  Cochin  China  and  Tonquin 
had  expired,  and  the  cable  had  been  sold  and  formally  trans- 
ferred to  the  French  Government.  After  crediting  capital 
expenditure  with  the  eo.st  of  that  cable  (£121,4.54),  which  was 
originally  debited  to  that  account,  the  loss  resulting  from  the 
transaction,  amounting  to  £66,1.53.  had  been  debited  to  the 
general  reserve  fund.  Under  arrangements  made  with  the 
Governments  of  the  Au.stralian  Commonwealth  and  New  Zea- 
land, the  company's  cable  stations  at  La  Perouse  (near  Syd- 
ney) and  Wakapuaka  (near  Nelson)  had  been  clo.sed,  and  its 
cables  between  Australia  and  New  Zealand  extended  to  Wel- 
lington, where  they  w'ere  now  being  worked  direct  with 
Sydney  undei'  greatlv  improved  conditions.  Tlie  cost  of  the 
extensions  and  partial  renewals  of,  these  cables  would  be 
debited  to  the  general  reserve  fund  in  the  accounts  for  1917. 

The    directors    report     that    after     pay- 

D,„i.„  ..„  1         ment     of      all      charges,      including     staff 
rake  and         ,  -  i  i  •  •  • 

„  bonuses,      &c..      and      making      jirovision 

Oorham,  Ltd,  f,-,,.  contingencies,  the  net  profit  for  the 
year  ended  June.  1917,  is  £11,.395,  plus 
£2.1.50  brought  forward.  A  dividend  of  5  per  cent,  for  th" 
year  absorbs  £6.2.50.  £5.000  is  applied  to  writing  down  gcwd- 
will,  and  £2,296  is  carried  forward.  The  trading  profits  have 
increased  by  .£2.868,  an  improvement  of  30  per  cent,  on  the 
previous  year's  fiaures.  Contracts  have  been  completed  for 
the  Admiralty.  War  Office,  Ministry  of  Munitions,  and  othe'- 
Government  Departments,  and  a  considerable  amount  of 
similar  work  is  in  hand.  Both  the  wholesale  trading  depart- 
ment and  the  works  show  improved  results,  and  the  sale  of 
self-propelled  electric  vehicles  has  grown  rapidly.  .Arrange- 
ments have  been  completed  for  the  leasing  of  a  larger  ware- 
hou.=e  as  well  as  works  with  creater  manufacturing  fncibties. 
The  directors  have  voted  the  further  £8.54  to  which  they  a^p 
entitled  under  the  .Articles  as  a  war  bonus  to  the  ofBcp  staff. 
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Credenda  Conduits  Co.,  Ltd.— The  directors  are  unable  to 
present  the.  aLcouuts  for  the  year  to  April  30th.  They  are 
satisfied  that  the  interim  dividend  paid  on  Jjuly  25th  last  has 
been  earned,  but  it  i.s  not  their  intention  to  recommend  any 
further  distribution   for  the  year. 

Hurst,  Nelson  &  Co.,  Ltd. — The  gross  profits  for  the  yf  ar 
to  July  14th  were  A'78, 770,^  against  .£78,4'20.  Dividend  at  the 
rate  (if  10  \x-r  cent.,  and  a  lionus  at  the  rate  of  2i  per  cent., 
free  of  tax,  the  same  as  a  year  ago. — Times. 

Russia.— The  Electrical  Power  Co.  (c.-ipital  9,000,000 
rouldes)  made  a  priitit  of  2.036.781  roubles  in  1916,  against 
2,2tHI,.")90  roubles  in  the  preceding  year,  and  it  has  paid 
780.0(KI  roubles  in  dividend,  the  same  as  for  lOlS. 

The  Svnchrnnoiis  Transmission  Co.  has  Iieen  formed.  Capi- 
tal :   100,000  roubles. 

Calcutta     Electric     Supply     Corporation,     Ltd. — Interim 

dividend  of  7  per  cent,   per  annum   (3s.   Gd.   per  share),  less 
income-tax,  on  oi-dinary  shares  for  half-year. 

Victoria  Falls  &  Transvaal  Power  Co. — The  net  earnings 
for  the  quarter  ended  .Juno  30th  were  £224.078,  before  pro- 
viding for  taxation  in  South  Africa  and  the  United  Kingdom. 


Anderston   Foundry  Co.,  Ltd. 

yter  share,  le.ss  income-tax. 


-Interim  dividend,  4s.   6d. 


Westinghouse    Brake    Co. — Interim    dividend    of    5    per 
cent.,  less  income-tax,  ou  ordinary  shares. 


anyway,  of  the  propretors'  claims  to  higher  rates.  The  elec- 
trical railways  are,  of  course,  not  so  directly  under  the  eegis 
(i£  the  Government  as  the  steam  companies  are,  and  there  is 
at  least  a  faint  chance  of  the  Metropohtan's  modest  1  per  cent. 
being  improved   upon   in  January. 

Calde  stocks  and  shares  are  very  firm,  on  the  issue  of  the, 
final  dividends  and  reports  in  respect  of  tho  year  1916.  The 
industry  iias  done  well  out.  of  Govornment  and  Press  work; 
til!'  uncertainties  of  postal  correspondence,  said  the  Eastern 
Co.'.s  chairman  the  other  day,  have  caused  merchants  and 
others  to  rely  more  upon  the  surer  medium  of  cable  commu- 
nication. Seven  of.  the  largest  of  the  cable  companies  in- 
creased their  net  receipts  to  an  aggregate  of  £3,589,773.  an 
improvement  of  .£350,000  over  the  1915  figures.  The  Cuba 
Submarine  raised  its  dividend  from  5  per  cent,  to  7  per  cent., 
the  Western  from  7  per  cent,  to  8  per  cent.,  and  the  Great 
Northern  from  22  per  cent,   to  24  per  cent. 

The  Eastern  Telegraph  owns,  or  leases.  46,638  miles  of 
cables  and  3,0.50  miles  of  land  lines.  The  "  China  "  has 
27.258  miles  of  cables  and  various  working  agreements  with 
other  companies.  The  Great  Northern  owns  8,000  miles  iif 
cables,  the  Indo-European  3,800  miles,  and  the  Cuba  Sub- 
marine 1,600  miles.  The  Great  Northern  Co.'s  report  illumi- 
nates some  of  the  difficulties  of  present-day  working.  "  Nearly 
all  the  cal)les,"  says  this  report.  "  belonging  to  the  company 
in  Europe  cross  the  continually  expanding  minefields  and 
prohibited  areas,  and  should  breaks  occur  in  such  places  it 
may  prove  impossible  to  have  the  cables  repaired."  There 
must  be  plenty  of  material,  one  would  suppose  from  the 
recent  cable  reports  and  meetings,  for  a  book  to  be  written 
on  the  danger  and  romance  of  cable  work  in  war-time. 


STOCKS  AND    SHARES. 


Tuesday  Evening. 
New's  from  the  Italian  front  led  to  a  weakening  of  Stock 
Exchange  prices  at  the  first  part  of  the  week,  and  the  dis- 
appointment felt  with  the  prosiit^'t  of  the  war's  being  pro- 
tracted as  the  consequence  of  our  Allies'  reverse  was  respon- 
sible for  a  generally  cubdued  tone  throughout  the  stock  mar- 
kets. It  cannot  be  said  to  have  acquired  any  influence  over 
electrical  issues,  but  the  mere  fact  of  business  having  been 
checked  was  sufficient  to  colour  the  tone  drab.  Sentiment 
began  to  recover  on  Tuesday,  though  the  volume  of  buying 
is  perceptibly  less,  and  markets  go  cautiously  in  all  depart- 
ments. 

With  the  pubUcly-announced  entry  of  Brazil  into  the  war, 
there  has  been  a  little  selling  of  Brazilian  stocks.  Govern- 
ment, railway,  and  industrial.  Why  thi.s  should  be  is  some- 
thing of  a  puzzle,  but  the  fact  remains,  and  Brazil  Tractions 
further  weakened  to  44.  Argentine  industrials  are  also  out 
of  favour,  thanks  to  a  series  of  very  poor  results  from  the 
principal  railway  lines  of  the  Republic.  Anglo-Argentine 
■Traras  are  not  quotably  lower,  but  the  market  is  not  a  good 
one.  Much  the  same  description  applies  to  Mexicans,  though 
here,  again,  there  are  no  movements  to  record. 

Charing  Cro.ss  ordinary  shares  are  I  better  at  4,  and  South 
Txmdons  keep  a  very  firm  sp<it  at  their  advanced  price  of  3. 
Edi.son  Swans  are  being  bought  again,  the  fully-paid  rising 
to  25.  the  others  to  26s.,  and  the  4  per  cent,  debenture  stock 
to  74J.  Callenders  recovered  their  dividend  of  5s.  per  share, 
the  price  being  left  unchanged  at  14-1  xd.  Briti.sh  Westing- 
house  debenture  is  up  a  point  to  69.  Aron  Meters,  after 
having  been  dormant  for  many  moofis.  nearly  doubled  in 
price  to-day  (Tuesday).  Tho  ordinary,  from  being  eighteen- 
pencc,  rase  to  half-a-crown,  while  the  preference  improved 
from  4s.  6d.  to  7s.,  with  hardly  any  shaies  offering  of  either 
class. 

British  Insulated  Wire  shares  are  now  quoted  in  their  new 
gui.se  of  £1  shares,  the  ordinary  being  3  and  the  preference  1, 
equal  to  15  and  5  respectively  for  the  previous  £5  shares. 
The  ordinary  show  a  rise  of  k  on  the  old  sharp*.  At  3,  tho 
yield  is  63  p<'r  cent,  on  the  money.  Babcock  &  Wilcox  de- 
clined to  31;  the  armament  list  is  firm,  with  Armstrongs  all 
but  40.S.     India-Rubber  preferences  are  harder  at  7J. 

Marconi  shares  went  back  on  the  Italian  news,  the  decline 
being  explained  by  a  market  humourist  as  due  to  the  nation- 
ality of  the  famous  inventor!  This  little  joke  did  not  amuse 
the  operators,  who  have  been  recently  buying  more  than  they 
wanted  for  investment  purposes,  and  whose  pressure  to  realise 
lowered  the  price  of  the  parent  shares  J  to  3  5/16.  .\mericans 
to  21s.  9d.,  and  Canadians  to  half-a-<Tuinea.  Something  of  a 
bull  account  had  been  built  up  in  Marconis.  and  reaction  is 
the  invariable  sequel  to  an  overdose  of  buying  followed  by 
anv  kind  of  disappointing  news  that  adects  business  generally. 

Nothing  has  occurred  to  encourage  Homo  Railway  stocks, 
and  price.s  once  more  display  a  tendency  to  sag.  Metropoli- 
tans shed  3  to  23}.  ami  the  other  Itndergroimds  are  heavy  in 
tendenrv.  There  is  a  mild  au'ilation  afoot,  calling  upon  the 
Government  to  increase  the  dividends  upon  the  stocks  of  the 
controlled  lines  at  the  next  fiayment-time.  but  we  imagine 
that  those  who  most  ardently  advocate  it  cannot  seriously 
suppose   the   Government  will    take   notice,    effective   notice. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

HOHB   ElLEOTaiOITT  OoUFANlSj. 

Dividend  Price 

/ ■ ^  Oct.  30,    Rise  or  fall 

1916,    1916,  1917.        this  week, 

Brompton  Ordinary       ....      10         9  6i  — 

Charing  Cross  Ordinary           .,55  4  -»-  J 

do.       do.         do.     4JPiet,.       H       4i  fi?  — 

Chelsea        4          8  a|  — 

City  of  London 8         8  18  — 

do.       do.   6  per  cent.  Pref,       6         8  lOJ  — 

County  of  London          ....       7         7  11  — 

do.         6  per  cent.  Pref.       8         fi  10  — 

Kensington  Ordinary     ....        7          6  6J  — 

London  Electric 8          B  1  — 

do.         do.  6  per  cent.  Pref.       8         4  8i  — 

Metropolitan        B         8  Si  — 

do.            4i  per  cent,  Pref.       *i       *i  B|  — 

St.  James' and  PaU  Mall          ..8         8  7  — 

South  London       5         6  3  — 

South  Metropolitan  Pref.         ..        7          7  31/6  — 

Westminster  Ordinary  ....        7         7  6  J  — 

TSLKORAFHB  AND  TbLBPHOMSB. 

Anglo- Am.  Tel.  Pref 6         6  98xd  — 

do.            0ef Blf8      1)  m  — 

Chile  Telephone 8          8  7 A  — 

Cuba  Sab.  Ord 6          7  8|  — 

Eastern  Extension          ....        8          8  H|  — 

Eastern  Tel.  Ord 8          8  149^  — 

Globe  Tel.  rfnd  T.  Ord 7          7  18J  — 

do.               Pref.            ..8         6  lOg  — 

Great  Northern  Tel 33        34  P9  — 

Indo-European 18        13  62!  xd  - 

Marconi       10        '6  3^s  —J 

Oriental  Telephone  Ord,         ..      10        10  Sfi  — 

United  R.  Plate  Tel 8          8  Bsxd  — 

V7est  India  and  Pan Pd.    6d.  1„  - 

Western  Telegraph        ....        7         8  16  — 

Home  Raila, 

Central  London,  Ord.  Assented        4         4  60i(  — 

Metropolitan         1          1  aSJ      .  —  J 

do.         District       ..         ..      Nil      Nil  16  — 

Underground  Electric  Ordinary     Nil      Nil  12  — 

dc.              do.     "A"     ..     Nil     Nil  6/3  — 

do,              do.     Income         8         4  61  — 

FOBXION  TaAMB,  Ao, 
Dividend 

1916.    1916. 

Adelaide  Sup.  8  par  cent,  Pref,        8         6  42  — 

Anglo-Arg.  Tiams,  First  Pref.          5i       6i  8  — 

do.               and  Pref.  . .       6$      —  aj  — 

do.               6  Deb.      ..66  67$  — 

Brazil  Tractions 4          4  44  —1 

Bombay  Electric  Pref 6          6  98  — 

British  Columbia  Eleo.  BIy.  Pfce.    6         6  40^  — 

do.              do,           Preferred  Nil    Nil  BO  — 

do.             do.           Deferred  Nil    Nil  a7J  — 

do.              do.            Deb.           4^        4i  61  — 

Mexico  Trams  5  per  cent.  Bonds      Nil    Nil  45§  — 

do.            6  per  cent.  Bonds      Nil     Nil  80  — 

Mexican  Light  Common          ..        Nil    Nil  '2i  — 

do.             Prof Nil     NH  86  — 

do.            let  Bonds       ..        Nil    Nil  45^  — 

MAMCFAarnaiNQ  OoHPAiiiia, 

Babcock  ft  Wilcox         ....       16        16  81  —  i 

British  Alnminium  Ord.          ..         7        10  Ig  — 

British  Insulated  Ord 17i      30  R  -t-  J 

British  Wcstinghouso  Prof.     ..         7$        7i  '2',^  — 

Callenders 30       90  14txd  +  <!• 

do.       5  Pref 6         6  H  - 

Oastnor-Rollnor 33        39  B,',  — 

Edison  Swan,  fully  paid                     —       —  S^  -(-  ( 

do.        do.  4  percent.  Deb.         4         4  74^  +1 

Electric  Construction   ..        ..        7i|        7^  1  — 

Gen.  Elec.  Pref 8         6  IDA  — 

do.        Ord 10       10  IB  - 

Henley 36       36  152  — 

do.      H  Pref 44       4t  4  - 

India-Rabber       .^       ..        ..       ID       10  14  — 

Tslograpta  Con 30       90  40  — 

*  Dividends  paid  free  ofiincome-tax. 


Tieia 

P.O. 

£6  18 
6  5 
6  1.1 
6  9 
6  a 
6  18 
6  7 
6  0 
6  14 


Nil  . 
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7    4 
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t      ] 


6  3  n 

6     9    0 
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•6  7  1 
•6     7    0 
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6  IS  9 
6  8  1 
6     3  10 

4 1<  g 
sat 
■6 18  a 
•3  n  « 

'6    6$ 


6  13    t 

4    5    1 

Nil 

Nil 

Nil 

'4  15    S 


8 

8 

1 

9 

8 

t 

7 

8 

8 

6 

4 

8 

13 

B  10 

Nil 

Nil 

8 

6 

NU 
Nil 
NU 
Nil 

8 

4 

16 

0 

B 

.S 

1 

6 

1,1 

( 

5 

a 

0 

6 

18 

0 

A 

1 

• 

6 

8 
Nil 

0 

5 

7 

5 
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6 

11 

0 
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Exports  and  Imports  of  Electrical  Goods  during  July,  August  and  September,  1917. 


The  ortiuial  retui-ns  of  electrical  exports  and  imports  lor  the 
months  of  July.  Aufru.st  ami  i^epteniljor.  which  we  publi.«h  below, 
.show,  as  rcfrai-ds  the  exports,  totals  of  i:;i'.M,:iH',t.  £:!u:!,s82  ami 
<;  2.S8.!>."iti  respectively,  which  comjiare  with  the  tliree  preceilinj? 
mouths  as  follows  :  " April,  .<:3(i8,.M  1  :  May.  c:il(j,:il7;  and  .lune, 
£367,."i20.  It  will  be  noted  that  the  values  have  been  well  main- 
tained, except  as  regards  September,  when  machinery,  telegraphic 
and  telephonic  values  fell  otF  considerably. 

Electrical  machinery  exports  had  up  to  September  shown  an 
upward  tendency  for  some  months,  the  values  recorded  being  well 
up  to  la.st  year's  average  values,  despite  the  difficult  conditions 
introduced  by  the  war  :  the  August  {^xports  of  telegrajihic  material 
included  some  £l.">,."iO0  worth  of  submarine  cable.  The  electrical 
import  \alues  for  the  three  months   under  review  were  :     July. 


£218,711  ;  August.  £  I7!»,'J'.I4.  and  September.  C21o,237.  which 
compare  with  totals  of  C23.'.,!t8.5  in  April.  i;2:i«,7'.l'.l  in  May,  anil 
ilMli.SSM  in  June,  and  show,  if  anything,  a  falling-otf  in  value. 
It  will  be  noted  that  lamp  imports  attained  only  small  values 
during  the  months  referred  to,  but  battery  imports  have  shown  a 
ciinsidcnible  advance  in  value. 

The  re-exports  of  foreign  and  colonial  electrical  material  fluctuate 
considerably  in  value,  and  attained  a  fairly  high  level  in  September. 

The  figures  for  the  past  seven  months,  up  to  and  including 
September,  have  licen  as  follows  : 

March,  i;l7,7!t.-.;  April,  i:i3,2C2;  May.  C  17,  lOli  ;  June,  1 14,927  ; 
July,  i:l:i,7r)7;  August,  CKi.H.'')!,  and  Seiitcmber,  C27,.")22.  These 
figures  compare  with  a  mcmthly  average  of,  roughly,  £  1(;,000  during 
the  years  UM.^i  and  1!I16. 


ExfOliTS   AND   IMPOIITS   (IF   ELECTBICAI,   GOODS  AND   MACHINEUV,   JiJI.V,    AUWl'ST   AND   SUPTEM  liUlt, 


I'.ii; 


July. 


August. 


September. 


Electrical  goods  and  apparatus  unenuoierated  £34.22."i 
Insulateil  wire  and  cable  (not  telegraphic   or 

telephonic) 21,:i4'.» 

Electric  glow  lamps        ...         ...  lO.lUl 

Arc  lamps  and  parts  (not  carbons)       ...         ...  \'>,2'>(> 

Meters  and  instruments  ...         ...         ...          ...  17.40(i 

Electrical  machinery  (including  switchboards 

and  transformers)    ...          ...         ...         ...  1.3.)  lil.') 

Batterii* G.nOS 

Carbons      l.l'.iu 

Telegraph  and  telephone  wire  and  aiiparatiis...  1I!0,1S9 


Exports.        Imi'orts.    Re-exports.     Exports.        Imports.     Re-exports.      K 

4e»i       £ 


£l!i 
4 


ir.i. 

24 


.sitt; 

022 
03,5 
484 
.540 

207 
.048 
.2!!  4 
21.". 


£78.!)  12       C44.!t38 


.■i.(i81 

1,337 

68 

(;4.") 

2.430 

47 

13(i 

(;3s 


34,381 
11,324 
1.5.123 
13.5:56 

148.108 

15,10(1 

4.2i)2 

73,050 


3.327 

805 
17.234 

7'.i(i 

82,i;7(; 

23,8si; 
3.203 
3,135 


£4 
3 


(;c>2 

233 

1,334 

475 

,I8!I 

20 

(13 

418 


xports.        Ii 
71.300       C 

21.138 

'.l.(!3S 
17,4411 

7.115 


tiports.   Re-exports. 
52,407       £1.335 


10,1)38 

ll.lUl 

700 

38,767 


1,I2'.I 

UK) 

5,600 

2,UI3 

15,6U4 

20,128 

8,323 

3,583 


14,62!l 
116 

146 

1,053 

10,243 


Totals 


...  £394,339    £218,741    £13,757    £393.882    £179.994    £13,851    £288,9.56    £210,237    £27 


THE     HIGH-TENSION     MAGNETO. 


I 


{Co/trl ut/ed  front  page  406.) 
The  Design  of  Aeroplane  Magnetos. 

Reliability. — In  the  case  of  an  aeroplane  magneto,  this  is  a 
~c(insideiatioa  of  primary  imjxirtance,  because  failure  of  the 
magneto  may  mean  sudden  destruction  of  the  machine  and 
pilot.  An  aeroplane  type  of  magneto  should  be  most  carefully 
and  rigorously  tested  before  it  leaves  the  manufacturer.  Dur- 
ing thi.s  test  the  strain  put  upon  the  machine,  both  mecha- 
nical and  electrical,  should  be  greatly  in  excess  of  the  maxi- 
mum strain  likely  to  obtain  under  abnormal  working  condi- 
tions. These  fuiulamental  considerations  were  carefully  borne 
in  mind  when  arranging  the  .series  of  tests  to  be  imposed  upon 
.the  type  "A"  magneto. 

In  the  case  of  the  armature,  extraordinary  precautions  were 
taken — fir.st.  by  carefully  inspecting  all  the  insulating  material 
and  each  reel  of  enamelled  wile,  and  .secondly,  by  sub,iecting 
the  hnislied  arnuituie  to  a  prolonged  electrical  test  with  the 
secondary  di,scharging  at  9, -500  volts  between  electrodes.  In 
:addition  to  this,  the  armature  is  inspected  several  times  at 
various  stages  of  the  winding   and   finishing  process. 

Every  magneto  is  subjected  to  running  tests  as  follovi-'s  ;  — 

1.  Run  for  '20  hours  at  ^..^tlO  k.p.m.  at  air  temperature,  with 
^-ach  di.stributor  terminal  connected  to  a  spark  gap  adjusted 
to  di.seharge  at  7,500  volts. 

'2.  Completely  dismantled  and  the  various  metal  parts 
■eleaned  in  petrol.  Magneto  then  reassembled  and  adjust- 
ments made  where  necessary. 

3.  Aitev  re-magnetising,  magneto  nn\  for  four  hours  at 
2.5tK)  H.P.M.,  with  spark  gaps  as  under  (1),  in  a  hot  box  with 
,Tir  at  1(K)  deg.  F.  ^  ^ 

4.  -At  the  end  of  this  final  ran  the  magneto  is  tested  at  low 
speeds  to  ensure  that  the  .sparking  cliaracteristics  are  satis- 
lactory. 

5.  Before  shipment,  the  magneto  is  inspected  in  every  detail, 
■nil  adju.stments  are  carefully  checked,  and  screws  tightened 
•and  locked  where  necess;ary. 

Wriiilit. — It  is  obviously  desirable  to  keep  the  total  weight 
of  an  aeroplane  tyj^e  magneto  as  low  as  ix>s.sible.  To  do  this, 
it  is  first  neces.sary  to  develop  a  design  that  requires  a  mini- 
mum volume  of  material,  and  secondly,  to  use,  if  possible, 
■nlumiuium  castings.  Special  steels  should  al.so  be  used  wher- 
■ever  pos.sible,  so  that  the  required  strength  can  be  achieved 
^■ith  a  niininmm  weight  of  material. 

Die  castings  made  of  an  aluminium-copper  alloy  containing 
no  zinc  are  to  be  preferred  to  sand  castings,  because  the 
general  appearance  of  the  magneto  is  enhanced  thereby,  and 
the  amount  of  machining  that  has  to  be  performed  on  the 
parts  is  very  considerably  reduced.  Fm'thermore.  the  metal 
is  much  tougher,  and  the  threads  in  tapi>ed  holes  are  not  so 
likely  to  become  stripped  when  the  screws  are  securely 
lightened. 

Elimination  of  Fire  Rish. — This  is  of  vital  importance,  be- 
cause any  sparking  within  the  magneto  may,  under  operating 

*  Abstract  of  paper  read  by  Mr.  A.  P.  YO0NG,  A.M.I.E.E.,  before 
the  Aeronautical  Society. 


conditions,  be  the  means  of  initiatmg  a  fire  by  igniting  a 
mixture  of  air  and  petrol  in  the  suiTounding  medium.  Tests 
were  carried  ou*.  by  the  N.P.L.  in  the  early  days  of  the  war 
to  determine  the  extent  of  this  danger.  A  numlier  of  different 
tvpes  of  pre-war  Bosch  magnetos  were  run  in  a  chambei- 
that  could  be  filled  with  an  explosive  mixture  of  air  and 
petrol.  Generally  speaking,  it  was  found  that  explo.sions 
were  likely  to  occur  as  a  result  of  :  — 

(I)  A  succession  of  sparks  at  the  .safety  gap. 

(•2)  Sparks  between  distributor  segments  or  other  high-ten- 
sion parts,  and  the  frame  of  the  magneto. 

(3)  Sparks  at  the  contact-breaker  points. 

Trouble  is  most  likely  to  arise  from  cause  (1),  although  this 
was  eliminated  by  enclo.sing  the  safety  spark  gap  in  a  fine  mesh 
gauze  casing  on  the  principle  of  the  Davy  .safety  lamp,  so  as 
to  prevent  anv  explosion  in  the  immediate  vicinity  of  the 
safety  gap  electrodes  being  propagated  in  the  surrounding 
medium. 

Troul)le  due  to  causes  ('2)  and  (3)  can  be  eliminated  by  care- 
ful attention  to  the  design  of  the  magneto  to  prevent  anj 
wasteful  sparking  of  this  nature.  In  the  type  "  A  "  magnetc 
this  is  done,  whilst  the  safety  spark  gap  is  contained  in  i 
separate  gas-tight  chamber  fixed  underneath  the  distributo< 
and  provided  with  a  ventilation  hole  covered  with  a  piece  ot 
very  fine  mesh  gauze.  As  a  "  .spark-gap  '■  type  of  distributor 
is  used,  it  is  necessary  to  provide  some  form  of  ventilation 
so  that  the  procfucts  of  ionisation  can  escape.  Here  again 
the  ventilation  hole  in  the  front  of  the  distributor  is  covered 
with  a  piece  of  fine  mesh  gauze,  and  the  whiile  combination 
is  thus  perfectly  safe.  Very  severe  tests  carried  out  on  this 
particular  machine,  bv  introducing  an  explosive  mixture  of 
coal-gas  and  air  into  the  contact-breaker  housing,  safety-spark- 
gap  chamber,  and  distributor,  have  quite  confirmed  this  view- 
that  the  ri.sk  of  fire  under  oi^erating  conditions  has  been 
entirelv  eliminated. 

In  the  12-cvlinder  polar  inductor  magneto  previously 
described,  the  safety  spark  gap  rotates  with  the  distributor 
brush.  This  is  a  di.stinct  improvement  upon  the  stationary 
form  of  spark  gap  generally  adopted,  because  the  products 
of  ionisation  are  churned  up  and  quickly  exi>elled  through 
the  ventilation  window  provided  in  the  front  of  the  distri- 
butor. This  window  is  covered  with  gauze,  as  in  the  type 
"A"   machine,  which  makes  the  magneto  fireproof. 

Variable  Timing.— Several  thou.sand  type  "A"  eight- 
cvhnder  aeroplane  magnetos  with  fi.\ed  ignition  have  been 
.siipplied,  so  presumably  on  certain  types  of  engines  variable 
ignition  is  not  required.  . 

When  starting  a  i>etrol  engine  it  is,  generally  speaking, 
necessary  to  retard  the  ignition  so  as  to  prevent  the  explosive 
wave  in"  the  cvHnder  l>eing  sufficiently  propagated  before  the 
pi-ston  reaches  the  top  of  its  stroke  to  produce  a  backfire. 

In  the  case  of  an  aeroplane  engine,  the  necessity  for  making 
such  an  adjustment  should  not  arise  if  a  hand-starting  mag- 
neto provided  with  H.T.  switch  is  used.  In  view  of  the  fact 
that  the  hand  starters  now  being  used  in  this  country  are 
not  fitted  with  this  special  cut-out  switch,  it  .seeius  necessary 
that  some  provision  should  be  made  either  inside  the  mag- 
neto or  in  the  outside  drive  for  an  adjustment  of  this  nature 
The  method  of  obtaining  adjustment  of  the  timing,   adopted 
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by  the  Bosi.-li  Co.  in  their  pre-war  rutatiiij^  aiiuatlnv  tyjie 
magnetos,  was  to  inakt"  provision  for  rockin;,'  the  eontact- 
breakcr  cam  housing  through  a  definite  angle  ranging  be- 
tween It')  deg.  and  35  deg.  Obviously,  any  angular  displace- 
ment of  this  housing  will  cause  the  .spark  to  occur  either 
earlier  or  lat<>r  in  each  cylinder. 

The  primary  current  curves  clearly  prove  that  at  low  speeds 
— w'hen  the  necessity  for  retarding  t.he  ignition  is  greatest — 
any  retarding  of  the  spark  will  greatly  weaken  its  intensity. 
At  high  speeds,  on  the  other  hand,  the  reverse  is  true,  and 
the  spark  becomes  stronger  as  the  timing  lever  is  retarded. 

The  inherent  defect  of  a  h.t.  magneto,  as  ordinarily  con- 
structed, can  be  overcome  by  providing  s|K>cial  sliding  poles, 
which  are  mechanically  connected  to  the  timing  lever,  so 
that  their  pcKsition  is  changed  at  each  adjustment  of  the 
tinn'ng.  A  design  of  this  kind  is  used  on  one  of  the  Bosch 
Co.'s  latest  magnetos.  develo]>ed  since  the  outbreak  of  war, 
and  it  ensures  that  when  the  primary  circuit  is  broken,  the 
armature  always  bears  a  definite  relation  to  the  pole  pieces, 
regardless  of  the  position  of  the  timing  lever.  In  conse- 
quence, the  current  Ib  for  any  given  speed  will  remain  con- 
stant, and  the  inten.sity  of  the  spark  will  lie  the  same  for  all 
adjustments  of  the  timing. 

Having  overcome  one  inherent  difficulty,  the  other  one 
associated  w'ith  the  distributor  still  n>mains.  If  we  assume 
that  when  the  timing  lever  is  fully  advanced  the  contact- 
breaker  points  close  jil.st  before  the  carbon  brush  leaves  the 
distributor  segment — and  at  very  high  speeds  the  h.t.  spark 
will  persist  until  the  contacts  clo.se — it  is  clear  that  with  the 
lever  fully  retarded  the  carbon  Ijrush  w'ill  be  some  distance 
off  the  segment  w'hen  the  spark  ends.  In  other  words,  spark- 
ing between  carbon  and  segment  will  result,  which  must 
tend  to  burn  the  brush  track.  This  difficulty  can  only  be 
overcome  by  designing  the  contact-breaker  cams  to  give  a 
very  short  period  of  open  circuit  {0^).  but  from  other  con- 
siderations it  is  undesirable  to  make  rt,  too  small.  The  diffi- 
culties likely  to  arise  in  this  connection  are  more  pronounced 
on  a  1'2-cyIinder  magneto,  where  the  problem  of  distribution 
ia  very  complex. 

Taking  everything  into  consideration,  therefore,  the  author 
holds  that  in  the  case  of  an  aeroplane  magneto,  adjustment 
of  the  timing  should  be  made  outside  the  magneto  and  incor- 
porated in  the  drive  by  the  engine  designer.  This  enables  the 
M-iagnet<i  de.signer  to  work  out  his  design  on  the  basis  of  fixed 
ignition,  and  he  is  thus  enabled  to  simplify  the  mechanical 
con.struction  of  the  machine  and  arrange  matters  so  that  the 
magneto  will  give  the  very  best  electrical  peiformance  over 
a  wide  range  of  speed. 

The  problem  of  devising  some  mechanical  method  of  adjust- 
ing the  timing  that  can  be  incorporated  in  the  magneto  drive 
is  not  difficult  of  solution.    For  example,  some  form  of  slijeve 
working  on  a  coarse  thread  and  capable  of  movement  in  an 
axial  direction  can  be  provided  for  this  purpose.  On  the.se  lines 
it  i-s  ix)ssible  to  develop  a  scheme  whereby  both  magnetos  (in 
case.s   where   two-point  ignition  is  adopted)    can  be    adjusted 
in  phase  by  the  movement  of  a  .single  lever.     It  is  also  pos- 
sible   to    provide    for    adjustment    through    a    worm    spiiidle 
operated    by    a  flexible   drive    teniiinating   in    a    hand    wheel 
placed  in   close   prciximity  to   the   pilot.     This  latter   method 
w'ould  allow  of  a  remarkably  fiiie  adjustment  being  obtained. 
Now  that  a   British  magneto  industry  has  been  established 
on  a  .sound  foundation,  it  is  vitally  important  that  when  the 
war  is  over  this  industry  should  be  supplied   with   the  nece.s- 
.sary  materials  used  in  the  con.struction  of  high-t^ension  mag- 
netos from  within  the  British  Empire.     Only  in  thnt  manner 
can  we  secure   a   truly  British-made  magneto.     Viewed  from 
the  national  standpoint  only,  such  a  course  is  absolutely  essen- 
tial,  because   otherwis(^.  in    the  event   of  war.   this   industrv. 
upon  which  so  many  other  war  industries  are  de))endent,  will 
,    l)e  handicapped  for  lack  of  one  or  more  es.sential  materials. 
Varnished    paper,    silk,    and    cambric   are   es.sential    to    the 
manufacture  of  a  satisfactory  magneto  armature,  and  although 
they  can  be   purchased   in    England   at   the   present  moment, 
the  greater  iwrtion  of  this  material  is  imported  from  America. 
The  very  fine  me.sh  silk  is  woven  in  .laiwn.  and  the  varnish 
manufacturer  is   at   the  moment    depending  on    supplies  ob- 
tained from  foreign  countries. 

At  the  present  moment  there  are  .several  manufacturers  in 
England  who  are  making  moulded  insulating  material  similar 
to  the  Oeniian  stabilite.  and  recent  prr)gre.ss  has  been  most 
L'ratifving.  There  seems  ab.solutely  no  reason  to  suppo.se  that 
the  English  manufacturers  will  not  eventually  be  in  a  posi- 
t\m  til  adeipiately  meet  all  the  demand  for  this  ilass  of 
moulded  material,  but  co-operation  between  them  and  the 
magneto  manufacturers  is  necessary. 

The  most  satisfactory  distributor  carbon  brushes  are  at  the 
moment  being  manufactured  in  France,  although  one  English 
manufacturer  has  certainly  made  very  commendable  pro- 
cress.  This  is  another  case  where  hearty  eo-op<^ratinn  between 
the  brush  manufacturer  and  the  magneto  manufjicturer  ia 
neces.sary  if  the  best  results  are  to  be  achieved. 

It  is  hopj'd  that  the  manufacturers  of  die  castings  will  take 
st<'ps  to  ensure  that  after  the  war  is  over  the  demand  for 
(lie  castings  that  will  b<>  made  upon  them  by  English  mauneto 
manufacturers  will  be  fully  met.  The  magneto  industry 
\vould  rec»'ive  con.siderable  assi.stance  if  it  were  possible  to 
purcha.se  bra.ss  die  castings  in  largo  quantities. 


In  appendices  the  author  gives  a  detailed  analysis  of  the 
working  of  the  battery  ignition  system,  and  the  derivation  off 
a  formula  which  he  has  developed  for  computing  the  primary 
current  in  a  magneto  at  "break." 


THE     TRAINING     OF     ENGINEERS. 


At  the  Institution  of  Civil  Engineers  on  Thursday'  last  week 
an  important  meeting  was  held,  as  briefly  mentioned  in  our 
last  issue,  to  form  a  Central  Organisation  for  improvement 
in  and  better  co-ordination  of  engineering  training.  Sir 
Mauiuck  FiTZM.ivriucK.  Pres.  lust.C.B.,  was  in  the  chair,  and 
the  audience  included  some  7-5  delegates  representing  all  the 
engineering  in.stitutions  and  societies  connected  with  the 
engineering  indu.stries,  British  and  Irish  Universities,  tech- 
nical colleges  and  schools,  technical  teachers,  the  Board  of 
Trade  and  other  Government  Departments,  the  Dominions, 
and,  of  course,  the  Board  of  Education,  though  unfortunately 
Mr.  Herbert  Fisher,  President  of  the  Board,  was  unavoid- 
ably prevented  from  attendance.  There  was  also  a  large' 
number  of  representatives  of  manufacturing  firms,  railways, 
education  connnittees.  the  technical  Press,  and  other  interests- 
conceiiK'd  in  the  questions  under  consideration. 

In  opening  the  di.scussion,  the  Chatrm.\n  expressed  the  cor- 
dial sympathy  of  the  Council  of  the  Institution  of  Civil  Engi 
neeis  with  the  movement,  and  empha.sised  the  great  importance- 
of  the  meeting,  which  was  unprecedented  in  its  repnesenta- 
tive  character.  He  remarked  that  no  proposal  was  made  to- 
interfere  with  the  existing  organisation  of  any  university  or 
society,  but  he  believed  that  all  parties  would  agree  as  to' 
the  desirability  of  coming  into  line  with  the  .scheme  that 
would  be  |)ut  forward.  The  manufacturing  industries  de- 
pended very  largely  upon  engineers,  of  whom  a  full  supply 
was  nece.ssary :  young  engineers  should  be  provided  .with  an 
;(dequate  training,  but  the  means  of  obtaining  the  necessary- 
training  were  not  satisfactory  at  present. 

A  letter  was  read  from  Mr.  Fisher,  promising  the  hearty 
co-operation  of  the  Board  of  Education  in  any  suitable- 
scheme  that  the  engineering  industry  might  adopt,  and  Mr 
A..  E.  Berriman,  chief  engineer  of  the  Daimler  Co.,  who  has-- 
shared  with  Mr.  A.  P.  M.  Fleming,  of  the  British  Westing- 
house  Co.,  the  preliminary  work  of  organisation,  explained  ini 
detail  the  origin  and  purpo,se  of  the  proposed  organisation, 
which,  he  .said,  must  be  ix^rmanent  and  representative,  must" 
co-operate  with  the  interests  concerned,  must  exert  an  active 
influence,  and,  lastly,  should  be  independent  of  financial 
assistance  from  the  Government.  Mr.  Berriman's  remarks 
followed  the  lines  of  a  memorandum,  of  which  the  following: 
is  a  brief  ab.stract :  — 

The  i)roposal  to  form  a  central  organisation  originated  in 
an  informal  conference  of  engineers  and  educationist,s,  which 
held  several  nuvtings  at  the  Board  of  Education  during  the 
early  months  of  1917.  It  .socn  became  apparent  that  the 
amount  of  u.seful  work  to  be  accomplished  w'as  altogether 
beyond  the  scope  of  a  temporary  conference,  and,  with  the 
support  of  the  Board  of  Education,  steps  were  taken  to  hold- 
a  meeting,  at  which  the  lea!  need  for  a  Central  Organisation 
might  be  confirmed  and  some  definite  proposal  formulated. 
The  broad  purpo.se  of  the  proposed  organisation  is  to  provide 
the  engin(>ering  industry  and  profession  with  a  ropresentative- 
brain  and  articulate  voice  on  educational  matters;  any  such' 
.scheme  essentially  depends  on  the  combined  assistance  of  the- 
various  Institutions,  not  only  in  creating  and  in  helping 
financially  to  maintain  the  organisation,  but  in  enabling  it 
to  perform  its  functions  efficiently  through  the  principle  of 
devolution.  Primarily,  it  will  co-ordinate  things  that  exist, 
and  bring  them  together  in  conference,  so  qs  to  avoid  over- 
lapping of  effort. 

There  are  three  obje<-ts  in  particular  on  which  the  pro- 
posed CVntral  Organisation  might  usefully  concentrate  its 
attention  :  — 

The  first  is  the  co-ordination  of  engineering  training,  in- 
cluding the  fo.stering  of  apprenticeship  as  a  national  institu- 
tion, and  the  consideration  of  means  by  which  the  works 
period  of  an  engineering  pupilage  may  be  increased  in  effici- 
ency, and  a  wider  appreciation  s<>cured  for  the  value  in  indus- 
try of  education  of  university  rank. 

The  secoiul  is  the  maintenance  of  a  central  bureau,  where 
parents  and  educationists  can  obtain  accurate  and  compre- 
hensive information  relating  to  the  engineering  industry,  and 
the  proper  course  to  pursue  on  behalf  of  boys  who  are 
desirous  of  making  engineering  their  profession. 

The  third  is  the  promotion  of  scholarships,  or  other  equiva- 
lent means  by  which  the  best  talent  n,iay  be  enabled  to  rise 
to  its  projxjr  level  under  the  stimulus' of  educational  oppor- 
tunity. 

With  regard  to  the  first  of  these  objects,  co-ordination  refers 
primarily  to  encouraging  a  proper  relationship  between  school 
work  and  shoj)  work  for  all  classes  of  engineering  students. 
No  plan  for  extended  school  work,  such  as  the  new  Educa- 
tion Hill  foreshadows,  can  possibly  bear  its  full  fruit  unless 
it  is  supiKirted  by  a  work.shop  instruction  that  is  effective  in 
fitting  a  boy  to  make  the  best  of  his  future  manhood,  and 
no    training    for    enginwring   management   can    hope   to   be 
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efficient  unless  the  clear  thought  that  it  confers  by  higher 
education  is  coloured  with  the  human  sympathy  and  under- 
standing that  is  born  of  personal  experience  in  the  shops 
among  the  men.  Nor  is  it  only  a  vocational  training  that  has 
to  be  considered.  It  were  .short-sighted  indeed  to  overlook 
the  citizen  and  the  man  in  trying  to  make  the  mechanic,  i>r 
to  forget  the  importance  of  good  health  and  the  value  of  a 
mind  with  many  interests. 

Incidentally,  there  is  a  widely  recognised  need  for  encourag- 
ing lads  to  become  apprentices  as  distinct  from  mere  mem- 
bers of  the  vast  community  of  child  labour,  and  this  recogni- 
tion extends  also  to  the  need  for  effecting  improvement  in 
the  educational  value  of  the  works  iwriod  of  engineering 
training,  whether  it  be  for  the  apprentice  who  seeks  to  learn 
a  man's  skilled  trade,  or  for  the  pupil  who  is  qualifying  for 
ultimate   positions  of  management. 

That  the  time  is  riix^  to  bring  into  existence  a  central 
nrganisjition  to  which  engineering  firms  and  others  could 
apply  for  information  relating  to  apprenticeship  systems  and 
methods  of  training  that  are  actually  in  operation,  may  be 
judged  from  the  number  of  lett*'rs  in  support  that  have  been 
received  from  various  sources,  and  as  to  any  fuithei-  need  for 
an  information  bureau  (the  maintenance  of  which  is  the 
second  of  the  specified  objects  of  the  organisation),  the 
answering  of  the  daily  letter  from  the  perplexed  parent  whoso 
son  is  approaching  the  completion  of  his  last  term  at  school, 
may  in  itself  seem  to  be  sufficient  ju.stification  to  the  many 
engineers  who  would  be  relieved  thereby  from  the  onus  of 
replying  to  this  mass  of  correspondence.  As  a  link  by  which 
parents,  schools,  and  universities  are  enabled  to  get  into 
direct  touch  with  the  engineering  industry  and  profession. 
the  proposed  Central  Organisation  will  be  performing  one  of 
its  most  important  roles. 

The  need  for  making  the  most  of  those  who  do  enter 
engineering  is  equally  vital,  and  leads  logically  to  the  inclu- 
sion of  the  third  of  the  above-mentioned  objects  of  the  organi- 
sation. Without  doubt,  much  potential  talent  is  prevented 
from  developing  either  as  quickly  or  as  widely  as  it  could 
through  lack  of  financial  assistance,  and  it  would  be  a  worthy 
endeavour  on  the  part  of  the  engineering  world  to  attempt 
.some  improvement  in  this  direction  by  fo.stering  the  estab- 
lishment of  proper  scholarships,  and  forming  a  new  "  educa- 
tional ladder,"  which  many  hope  to  .see  extend  from  the 
bench  to  the  university  for  those  boys,  irrespective  of  social 
distinction,  who  are  able  to  climb  thus  high.  Some  widening 
of  view  is  still  needed  to  obtain  a  general  appreciation  of  the 
university  standard  of  education  as  an  asset  of  real  value  in 
practical  life. 

In  the  course  of  the  discussion  which  followed.  Sir  Dugald 
Clerk  stated  that  highly  trained  men  were  not  even  yet 
easily  placed  in  works ;  employers  objected  to  having  men  in 
their  works  for  a.  time  who  would  go  away  and  can-y  their 
information  else.where.  It  might  be  necessary  to  invoke  the 
aid  of  legislation  to  meet  this  difficulty. 

Mr.  Michael  Longridge.  Pres.  I.Mech.E.,  expressed  the 
hope,  that  the  manufacturing  engineer  would  support  the 
scheme,  as  its  success  depended  very  largely  on  his  attitude 
towards  it.  'Increased  output  was  the  only  means  of  meeting 
the  high  working  expenses  after  the  war,  and  could  be  ob- 
tained only  by  increased  efficiency  and   improved  education. 

Mr.  C.  H.  WoRDiNGHAM,  Pres.  I.E.E..  gave  whole-hearted 
.support  to  the  proposal,  and  .said  that  the  keynote  was  co- 
ordination of  existing  resources  and  co-ot)eration  of  existing 
institutions.  All  petty  jealousies  must  be  sunk  in  the  effort 
to  achieve  success.  He  believed  that  the  .scheme  outlined 
contained  the  elements  of  success,  and  .said  that  if  the  new 
"rganisation  could  lay  down  standard  methods  of  training  it 
would  accomplish   an  immense  achievement. 

Mr.  W.  H.  Ellis  (Master  Cutler)  said  that  hitherto  appren- 
ticeship had  been  regarded  as  a  privilege  granted  to  the  boy ; 
employers  should  regard  it  as  a  responsibility  resting  on  their 
shoulders.  The  ideas  now  associated  with  the  word  "  Wel- 
fare "  embodied  his  views  on  the  subject. 

Mr.  H.  B.  ROWELL,  Pres.  N.E.  Coast  Institution  of  Engi- 
neers and  Shipbuilders.  Mr.  W.  H.  Hichrxs,  Chairman  of 
Messrs.  Cammell,  Laird  &  Co..  and  Mr.  R.  T.  Nugent,  Direc- 
tor of  the  Federation  of  Bi-itish  Industries,  gave  their  sup- 
l>ort  to  the  scheme. 

Prof.  W.  E.  Dalbv  said  that  the  need  of  such  a  scheme  was 
very  pressing.  Ten  years  ago  he  found  that  in  Germany 
lO.OriO  well-educated  men  over  18  were  studying  engineering, 
compared  with  only  9()0  in  this  country.  The  system  of  train- 
ing followed  by  our  colleges  was  as  good  as  any  in  the  world; 
the  main  consideration  was  to  build  a  solid  fotindation  on 
which  any  edifice  of  specialised  knowledge  could  be  erected. 
The  pernicious  premium-pupil  system  was  dying  out;  they 
should  pay  the  apprentice  a  living  w'age. 

Lieut. -Comdr.  C.  F.  .Ienkin  said  that  the  scholarships 
should  be  provided  by  the  manufacturers,  who  should  take 
broader  views  and  admit  their  responsibility  for  carrying  on 
the  education  of  the  boys  after  they  left  college. 

Sir  A.  Selby  Bigge,  of  the  Board  of  Education,  welcomed 
the  scherne.  aijd  laid  stress  on  the  nece.ssitv  of  co-ordinating 
the  training  with  the  use.  to  which  it  would  be  put  in  after- 
life. 

Sir  Wilfrid  Stokes.  President  of  the  Briti.sh  Engineers' 
A.ssociation,  gave  hearty  support  to  the  scheme,  which,  he 
IKiinted  out.  was  evidently  approved  by  the  meeting.  Out  of 
the  26  members  of  the  proposed  committee,   he  saw  that  11 


would  bo  manufactuicrs,  and  was  quite  content  to  leave 
details  to  the  committee. 

Sir  John  Wolik  Bauuy  then  moved  the  resolution  appoint- 
ing a  committee  representative  of  21  engineering  societies 
and  associations,  the  Board  of  Education,  the  Headmasters' 
Conference  and  A,ss«<'iation,  the  .\ssociation  of  Technical  In- 
stitutes, and  Universities  and  Technical  Colleges — 20  in  all, 
with  |H>wer  to  add  to  their  number — to  initiate  means  to  give 
effect  to  the  principle  of  a  Central  Organisation. 

Dr.  W.  IT.  Haoow  seconded  the  resolution,  which  was  car- 
ried unanimously. 

Mr.  A.  H.  D.  .\cland.  former  Minister  of  Education,  after- 
wards stated  that  Mr.  Fisher  would  probably  very  s(xjn  bring 
in  a  .scheme  of  Government  scholar.ships  a.f  a  matter  of 
urgency,  involving  an  annual  grant  of  =6100,000  to  schools, 
■6100,(X)0  for  maintenance  scholar.ships,  and  a.  still  larger  sum 
for  continuation  3cholar.ships  at   the  universities. 


REVIEWS. 


FiTiUtcrmiHatioii   of  I'riccs.       By   Frederic  A.    Parkhurst, 
M.E.    London  :  Chapman  fc  Hall,  Ltd.    Price  5s.  6d.  net. 

The  author  deals  with  the  fundamental  factors  which  govern 
the  p<jssibility  of  determining  true  costs,  and  his  treatise  is 
one  of  scientific  commercial  management  and  research.  He 
describes  largely  foundry  costs,  but  also  deals  with  his  sub- 
ject generally,  and  in  the  preface  states  that  he  describes  no 
untried  theories,  but  that  each  result  has  been  thoroughly 
tested  by  actual  use,  and  that  nothing  unproved  has  been 
recorded. 

Chapter  I  emphasises  the  importance  of  "  absolute  control 
of  all  sources  of  information,"  whether  a  simple  system  for 
a  small  business,  or  for  one  involving  many  departments  and 
a  large  variety  of  products.  He  states  truly  that  it  is  of  no 
use  to  know  w'hen  the  job  is  finished  that  it  "cost  too  much," 
we  want  to  know  "the  Cost  in  advance."  A  diagram  show- 
ing the  relation  of  true  costs  to  profit  and  selling  prices  is 
interesting. 

Chapter  H  is  a  discussion  of  elements  affectmg  time  costs. 
The  author  deals  with  this  in  a  very  lucid  manner,  and  the 
reviewer  is  pleased  to  see  the  importance  he  attaches,  inter 
alia,  to:  — (1)  Order  groups,  amongst  which  he  deals  with 
additions  or  betterments  to  buildings,  plant,  &c.,  or,  in  other 
words,  increment  of  capital  assets.  The  importance  of  this 
must  be  acknowledged  inasmuch  as  capital  charges  and  main- 
tenance are  increased,  therefore  there  is  a  corresponding  ex- 
penditure to  account  for,  a  fact  that  may  be  overlooked  in 
dealing  with  hourly  rates,  especially  when  capital  charges 
are  asses.sed  at  their  valuation  for  the  previous  year  ending. 

(2)  Stores  keeping  and  perpetual  inventory.  This  is  one  of 
the  important  items  in  the  managerial  control  of  costing. 
The  author's  illustration— "  .stores  card  "—shows  a  perpetual 
balance,  a  danger  hmit,  and  the  prices.  The  importance  of 
price  on  a  stores  quantity  card  is  in  very  many  cases  ignored; 
that  it  is  a  factor  in  true  costing  will  be  acknowledged  when 
it  is  considered  that  the  same  class  of  goods  may  be  pur- 
chased at  dift'erent  rates,  hence,  with  the  prices  on  the  card, 
when  one  lot  of  goods  is  issued,  the  new  rate  is  apparent 
for  the  purpose  of  recording  the  true  cost   of  the  material. 

(3)  Bonus  incentive.  The  author's  remarks  that  the  realisa- 
tion of  maximum  efficiency  should  be  recognised  by  a  remu- 
neration over  and  entirely  separate  from  the  prevailing  rate 
of  wages,  will  be  admitted  to  be  true. 

The  diagrams  are  straightforward,  but  a  number  of  them  in 
this  and  subsequent  cbapters  are  on  folded  sheets.  In  the 
reviewer's  opinion  this  is  a  mistake,  as  books  of  this  nature 
are  usually  handed  round,  and  folded  sheets  become  torn  and 
parts  are  eventually  lo.st ;  it  is  far  better  to  continue  diagrams 
from  page  to  page  until  the  form  is  finished,  and  it  is  just 
as  easily  understood.  Further,  tlie  reviewer  is  rather  sur- 
prised that  more  advantage  is  not  taken  of  loose-leaf  books 
for  columnar  work,  as  on  a  single  sheet  the  number  of 
columns  is  limited,  and  the  book  is  very  often  large  and  uri- 
wieldy.  whereas  with  the  loose-leaf  hook  columnar  work  is 
practically  unlimited,  and  the  cross  additions  can  be  shown 
on  each  page  if  required,  but  it  is  usually  only  necessary  to 
have  total  cross  additions  on  the  la.st  page  of  the  continued 
form ;  moreover,  quite  a  number  of  relative  forms,  sum- 
maries. &c..  suitably  sub-divided,  can  be  kept  in  the  one 
Book,  thus  the  data  are  centralised. 

Chapter  HI  describes  the  elements  entering  into  direct 
costs,  and  ctapter  IV  analyses  the  rather  intricate  problem 
of  indirect  expense,  showing  the  use  of  various  expense  sym- 
bols in  connection  therewith,  and  discussing  departrnental  ex- 
pense distribution.  The  section  dealing  with  "distribution  of 
burden  "  is  decidedly  interesting.  In  a  section  on  "  Erroneous 
Methods  of  Distributing  Indirect  Expense,"  the  author 
describes  methods  adopted  that  are  incorrect,  and  the  curve, 
fig.  17.  graphically  illustrates  the  error  existing  in  a  flat-rate 
method  of  distributing  burden.  The  concluding  chapters  are 
"Recapitulation  of  Costs,"  "Estimating,"  "Profit  and  Rela- 
tively True  Selling  Prices,"  all  of  which  the  author  deals 
with  in  a  highly  instructive  manner,  and  in  his  closing  re- 
marks he    states    that  we  no  longer   associate    lowest    costs 
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with  least  output  in  wages,  but  that  modern  striving  for  low 
costs  under  proixn-  and  scieutitie  iiianafieraent  pays  the 
highest  wage,  and  has  resulted  in  the  improvement  in  a 
marked  degree  of  working  conditions. 

The    book  will    undoubtedly   be  a  valuable   addition   to  the 
managerial  librarv,  and   the  time  taken   in  the  study  of  this 
work  will  be  time  well  spent  by  all  interested  in  the  scientihc 
commercial     arrangement     of     manufacturing     undertakings,  ^, 
large  or  small. — J.  C.  P. 

Hydro-Electric  I'otrcr.    By  Lamar  Lyndon.  Vol.  I,  Hydraulic 
Development  and    Equipment."      London  :    Hill    Publish- 
ing Co.    Price  "ils.  net. 
The  details  of  hvdro-electric  jxjwer  development  are  treated 
in    a    masterly    fashion,   the   data  and    illustrations   referring 
chiefly    to   water-power    practice    in    the    United    States    of 

America.  o     ,  \i    ± 

The  volume  commences  with  consideration  of  the' factors 
which  must  be  investigated  before  deciding  whether  a  water- 
fall should  be  harnessed.  The  advantages  of  high-head  falls 
over  tlnise  of  low  heads  are  emphasised. 

Formula  are  given  for  the  determination  of  horse  power, 
and  it  is  ix>inted  out  that  when  calculating  power  it  is  usual 
to  take  the  weight  of  a  cubic  foot  of  water  at  C'2^  lb.  In 
tropical  countries,  however,  this  is  too  much,  because  water 
at  a  temperature  of  100  deg.  F.  'weighs  only  G'2.06  lb. 

It  appears  that  in  the  States  the  power  companies  have  two 
ways  of  charging.  The  first,  called  primary  power,  is  a  con- 
tract for  supplv  all  the  vear  round,  regardless  of  fluctuations 
of  stream  flow.  The  second,  called  .secondary  power,  is 
usually  guaranteed  for  only  nine  months  in  the  year,  and 
the  charge  for  this  is,  naturally,  at  a  much  lower  rate. 

Diversity  factor,  defined  as  tjie  ratio  of  the  maximum  con- 
nected load  to  the  maximum  .station  output,  is  stated  to  range 
from  1.5  to  2.0.  „  ■  •        i. 

Pipe  Lines.— The  diameter  of  the  smallest  size  pipe  to 
deliver  a  given  amount  of  power  is  that  in  which  the  loss  of 
head  in  the  pipe  is  0.351  of  the  total  head.  Under  the  condi- 
tion of  deliverv  of  maximum  iwwer,  such  a  piiie-line  would 
give  only  64.9  per  cent.,  which  is  much  too  low  for  any 
condition,  except  where  only  a  limited  amount  of  power  is 
required  from  a  fall,  and  where  the  pipe  line  is  very  long. 
It  i.s  pointed  out  how  a  pipe  line  may  collapse  inwards  by  a 
too  rapid  opening  of  the  water-wheel  gates,  allowing  the 
water  column  in  the  inclined  .section  to  accelerate  rapidly -and 
thus  cause  a  separation  of  the  lower  ))ortion  from  the  upper 
and  only  slightly  inclined  portion,  which  cannot  accelerate 
so  quicklv. 

The  advantages  of  wooden  stave  pipes  ovcl  steel  plate  pipes 
are  stated  to  be  ;— (a)  The  low  first  co.st,  (b)  ability  to  act  as 
a  heat  insulator  and  prevent  freezing,  (c)  not  so  subject  to  in- 
jury from  settling  or  expansion  and  contraction,  (d)  can  be 
quicklv  repaired  with  material  easily  obtained,  (c)  the  friction 
lo.ss  is'  less  than  with  steel,  (/)  the  loss  does  not  increase  with 
time,  (fl)  the  materials  of  the  pipe  are  light  and  easily  trans- 
ported. The  life  of  a  stave  pipe  depends  more  on  the  dura- 
bility of  the  timber  than  on  the  bonds.  Only  in  rare  in- 
stances have  bonds  failed   first. 

Dams.— The  design  and  con.struction  of  dams  are  gone  into 
very  thoroughly,  and  thev  are  stated  to  be  of  three  types:  — 
(DThe  gravity  dam,  in  which  weight  of  material  resi.sts 
the  wat*'r  pressure,  (-2)  the  hoflow  dam,  having  an  inclined 
up-streftm  face,  (3)  the  arch  or  cambered  dam,  which  m  plan 
is  curved  and  acts  as  an  arch.  In  this  form  the  pressure 
of  water  is  resi.sted  by  the  arch  action,  and  it  is -therefore 
necessarv  to  have  unyielding  walls  at  each  end  to  resist  the 
stresses  tran.smitted  to  them.  .\n  illustration  is  given  of  the 
Haliigan  arched  dam,  which  is  62.3  ft.  high  at  the  crest  of  the 
snillwav  section,  and  3-50  ft.  long,  the  chord  length  being  only 
334  ft.'  ,       „,^     , 

Witler  MheeU.—VnAer  the  heading  ■' Impulse  .  Wheel  or 
Pelton  Wheel."  there  is  a  discus.sion  of  various  methods  of 
regulation.  Where  constant  speed  is  required,  and  changes 
in  power  delivered  to  the  wheel  must  hr  quickly  effected,  a 
combination  of  needle-nozzle  and  of  jet  deflection  is  some- 
times emiiloveil.  .\  modification  of  the  deflecting  nozzle  due 
to  the  .'Mli.s-Chalmers  Co.  is  .shown,  this  having  its  moving  por- 
tion and  centre  of  oscillation  near   the   diseharge   end   <if  the 

Tlie  last  chapter  deals  with  speed  regulation  ot  water 
wheels  and  abnormal  pen.stock  pressures,  and  also  gives  very' 
valuable  information  on  such  matters  as  (a)  time  periods  of 
governors,  (/))  water  hammer,  (c)  relief  valves,  (<?)  surge 
tanks,   (e)  pipe  vents,   (/)   water  wheel   governors. 

There  are  wcasional  repetitions  of  statements,  conclusions, 
and  of. the  meanings  of  symbols,  but  this  is  done  for  the 
purpose  of  making  any  single  chapter  complete  in  itself. 
Books  of  this  character  are  seldom  read  through  consecu- 
tively, and  it  wastes  the  reader's  time  and  patience  to  search 
through  other   pivrts  of   a  book  for   meanings.— E.  K.  S. 
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\Vk  have  on  several  occasions  referred  to  the  in- 
(juiry  that  was  made  a  short  time  ago  by  the  Ameri- 
can Federal  Trade  Commission  into  the  subject  ol 
co-operation  in  the  American  export  trade.  Some 
of  the  evidence  given  was  distinctly  interesting  from 
the  electrical  standpoint,  inasmuch  as  it  set  out 
somewhat  fully  the  measures  taken  by  present 
enemy  industrial  organisations  for  working  their 
way  into  foreign  markets  by  fair  means  or  by  foul.  It 
will  be  remembered  that  the  anti-tru.st  legislation  of 
the  .States  was  held  to  bar  the  way  to  co-operative 
■iction  by  American  manufacturers  in  such  a  matter. 
It  is  hardly  likely  that  this  handicap  will  be  allowed 
long  to  continue,  and  proposals  for  removing  it 
have,  we  believe,  already  exercised  the  minds  of 
American  legislators.  A  complete  copy  of  the 
report  of  the  Commission  is  now  in  possession  of 
the  British  Department  of  Commercial  Intelligence, 
and  we  have  no  doubt  that  our  electrical  manufac- 
turers and  those  representing  their  organised  asso- 
ciations will  find  it  politic  to  study  the  document. 

It  is  recognised  that  the  United  .States  is  becoming 
less  and  less  an  agricultural  country,  and  more  and 
more  an  industrial  one,  and  in  order  to  be  prepared 
to  take  a  larger  place  in  industrial  exportation  it  is 
necessary  that  the  world  situation,  and  the  organised 
and  other  practices  of  other  exporting  peoples. 
should  .be  comprehensively  studied.  This  is  done  in 
detail  in  the  report.  The  competitive  conditions  as 
they  have  prevailed  im  the  past,  and  up  against 
which  American  traders  have  found  tliemselves,  are 
examined,  and  naturally  a  good  deal  of  attention  is 
devoted  to  the  German  Cartels,  and  the  big  financial 
and  industrial  organisations  of  Germany  and  other 
countries  which  are  found  to  have  assisted  their 
efforts  to  secure  foreign  trade  receive  a  good  deal 
of  attention.  Not  without  special  reason  the  com- 
petitive conditions  in  South  American  trade,  vast 
potential  markets  for  decades  to  come,  where  Ger- 
man influence,  once  fostered  with  such  characteristic 
measures  of  "  penetration,"  is  now  on  the  wane, 
and  where  naturally  the  United  States'  traders  hope 
for  greater  things  than  have  been  hitherto  experi- 
enced, have,  of  course,  not  been  overlooked.  But 
the  report  goes  further  than  this,  for  it  deals  with 
a  number  of  special  industries  individually,  and  dis- 
cusses the  operations  of  foreign  combinations  estab- 
lished by  them,  and  the  possibility  of  forming  Ameri- 
can export  combinations  to  assist  these  particular 
industries.  Among  these  specialised  lines  are  elec- 
trical manufactures,  niachinei7  and  rolling  stock, 
blast  furnace  and  rolling-mill  products,  chemicals, 
textiles,  and  so  forth.  The  principal  conclusion  that 
is  arrived  at  seems  to  be  that  legislative  measures 
must  be  passed  clearing  away  effectively  the  present 
doubts  concerning  the  legality  of  co-operation 
abroad  on  the  part  of  American  firms.  When  this 
has  been  effected,  it  is  believed,  American  exporters 
will  be  enabled  to  compete  in  foreign  markets  on 
more  nearlv  equal  terms  with  foreign  competitors. 

There  is  no  reason  to  doubt  that  after  the  war  the 
States  will  be  a  larger  sharer  in  the  export  busines? 
of  the  world.  For  soniie  years  undoubtedly  _  there 
will  be  ample  room  for  us  all,  so  immense  is  the 
mountain  of  arrears  that  is  accumulating  everj-- 
where,  and  so  vast  will  be  the  needs  for  reconstruc- 
tion or  rehabilitation,  but  we  all  recognise  that_  a 
great  change  has  come  over  the  face  of  industrial 
manufacturing  throughout  the  entire  world.     That 
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being  so,  we  hope  that  the  conchisions  of  the 
American  Federal  Commission,  made  after  so 
complete  a  study  of  the  whole  subject,  in  favour 
of  co-operative  action  will  be  regarded  as  an 
additional  signpost  for  the  attention  of  the 
British  manufacturer.  The  disposition  among 
our  firms  to  come  together,  consolidating 
scattered  smaller  forces,  unifying,  and  thus  making 
more  economical  and  efficient,  their  selling- 
organisations,  is  a  very  satisfactory  feature  of  the 
industry  to-day.  Such  measures  are  necessary  in 
order  that  our  means  may  be  in  readiness  for  imme- 
diate operation  directly  the  more  propitious  times  are 
upon  us.  We  publish  on  another  page  to-day  some 
information  concerning  consolidation  efforts  made 
during  the  war  in  Germany,  though  we  know  that 
there  has  been  a  strong  feeling  among  traders  in 
some  departments  of  industry  there  is  opposition  to 
the  movement.  Yet  we  must  recognise  such  consoli- 
dation as  an  accomplished  fact,  and  that  these  organi- 
sations will  endeavour  for  all  they  are  worth,  pro- 
bably with  some  of  the  familiar  methods  of  the 
past,  and  with  others  which  they  consider  more 
suited  to  enable  them  to  surmount  tlie  difficulties 
consequent  upon  the  antipathy  of  the  greater  part 
of  the  world,  to  secure  a  position  of  strength.  As 
manufacturing  peoples,  no  doubt  they  will  have 
their  place  to  fill  in  world  economy.  What  is 
needed  is  that,  while' there  is  time,  British  manufac- 
turers shall  take  far-sighted  action  to  secure  their 
own  position  when  they  come  up  against  the  organi- 
sations of  other  countries.  Representatives  of  our 
Department  of  Commercial  Intelligence  have  spoken 
with  no  uncertain  voice  on  the  subject  at  recently- 
held  meetings  at  Birmingham,  and  on  Tuesday  last 
at  the  Engineers'  Club  at  Manchester.  We  do  not 
know  how  they  could  conscientiously  do  otherwise 
in  presence  of  all  the  information  that  is  in  their 
possession  in  American  and  German  reports. 

Tiie  merchants  have  uttered  protests,  but  possibly 
they  have  not  had  an  opportunity  of  considering  the 
facts  of  this  important  changing  world  situation. 
As  we  have  said  before,  they  will  still  have  their 
own  place  to  fill  as  importers  and  exporters;  for 
many  things  they  cannot  be  dispensed  with  now  any 
more  than  in  the  past,  but  they  must  recognise  that 
with  the  shaping  of  new  industrial  policy,  the  mer- 
chant interest  cannot  prevent  the  crying  necessity 
for  manufacturers  to  adopt  large  specialised  mea- 
sures for  bringing  into  British  manufacturing 
works  the  business  that  the  world  has  to  offer. 
Much  of  such  trade,  in  the  engineering  world  at 
any  rate,  may  fall  away  from  us  if  the  manufac- 
turer who  knows,  his  goods  and  can  best  approach 
his  technical  buyer  is  to  restrict  his  co-operative  or 
combination  efforts  in  order  to  allow  the  mer- 
chants too  free  a  field  for  action.  We  have  no 
desire  to  question  the  patriotism  of  merchants  as  a 
class — they  have  done  vast  good  for  British  trade ; 
hut  we  must  not  shut  our  eyes  to  the  changes  that 
have  overcome,  and  are  overcoming,  industrial 
affairs  in  practically  all  countries.  If  the  merchant 
were  to  become  as  purely  British  as  he  can  be,  and 
were  to  act  in  co-operation  with  the  manufacturers 
in  some  way,  we  do  not  see  why  advantage  should 
not  be  taken  of  his  lengthy  and  specialised  experi- 
ence of  the  world  markets.  Is  it  impossible  for 
these  two  valuable  forces  to  run  in  harness  for  the 
industrial  benefit  of  the  nation,  assisting  thfe  nation 
back  to  prosperity,  and  finding  work  for  millions? 

The  manufacturers  in  the  future  will  midoubtcdlv 
!>e  out  to  get  business  for  themselves  far  more 
than  they  have  been  in  the  past,  and,  if  the 
Government  sees  that  the  world-wide  co-opera- 
tive movement  is  the  right  way  in  which  they  can 
he  better  prepared  effectively  to  meet  the  coming 
situation,  we  do  not  see  why  its  spokesmen  should 
not  say  so  emphatically,  and  at  so  important  a 
British  manufacturing  centre  as  Birmingham.   Were 


they  to  remain  silent  in  the  presence  of  so  many- 
very  clear  signs  on  their  horizon,  they  would  merit 
the  condemnation  of  industry,  however  much  they 
received  the  commendation  of  the  merchant.  Is  the 
duty  of  the  Government  trade  representatives  to  be 
limited  to  the  collection  of  information,  and  are 
they  to  be  precluded  from  drawing  inferences  from 
that  information?  Heaven  fo.rbid !  We  have 
preached  co-operative  effort  in  these  pages  too  long 
to  regard  the  Government  policy  as  a  mistake.  Our 
counsel  has  rested  upon  a  good  foundation,  as  pre- 
sent-day movements  fully  prove.  Objections  based 
upon  personal  and  selfish  interests,  legitimate  as 
those  interests  are  in  business,  will  hardly  carry 
weight  with  a  Government  which  is  laying  its  plans 
for  future  prosperity,  any  more  than  they  do  with  us. 


The  recent  report  of  the  Sub- 
The  Engineer  Committee  of  the  Conjoint  Board 
and  Agriculture,  of  Scientific  Societies  on  the  appli- 
cation of  Science  to  Agriculture  is 
a  most  welcome  indication  of  the  extended  interest 
which  is  being  taken  in  this  very  important  subject. 
It  may  be  remembered  that  the  Conjoint  Board  of 
Scientific  Societies  was  formed  last  year  at  the  in- 
stance of  the  Council  of  the  Royal  Society,  mainly 
with  a  view  to  promoting  the  application  of  science 
to  industry;  its  membership  includes  representatives 
of  27  prominent  societies,  which  the  President  of  the 
Royal  Society  as  ex  officio  Chairman.  Needless  to 
add,  it  is  a  matter  for  congratulation  that  amongst 
the  very  numerous  matters  which  might  claim  the 
attention  of  the  Board,  the  pressing — nay,  vital 
necessity  of  reorganising  British  agricultural 
methods  on  scientific  lines,  has  received  immediate  i 
attention. 

The  Sub-Committee  was  constituted  specifically 
"  to  inquire  into  and  report  upon  the  work  at  pre-  ; 
sent  in  progress  on  the  application  of  science  to 
agriculture,  and  to  make  such  recommendations  as 
they  think  fit,  with  a  view  to  promoting  the  applica- 
tion of  engineering  to  this  subject,"  and  its  report, 
which  we  reprint  elsewhere  in  our  pages,  wiU  make 
pleasant  reading  for  electrical  engineers.  It  is 
noteworthy  that  the  report  is  apparently  the  work 
of  an  engineering  sub-committee,  comprising  Sir 
John  Snell,  Messrs.  A.  E.  L.  Chorlton,  F.  S.  Court- 
ney, and  J.  Nugent  Harris,  appointed  by  the  parent 
Sub-Committee. 

The  Sub-Committee  found — as  we  ourselves  and 
others  have  also  done — that  certain  fundamental  data  • 
were  lacking,  and  "  that  there  appeared  to  be  no  ; 
Government  Department  or  organisation  which  pos-  •' 
sessed  this  information";  but  with  the  assistance 
of  the  Agricultural  Organisation  Society,  it  is  now 
in  a  fair  way  to  secure  "  valuable  data  on  which  to 
build  practical  estimates  of  the  power  required  and 
costs  of  operation,  and  to  compare  the  relative  ad-  ; 
vantages  and  costs  of  steam  or  internal  combustion 
machines  and  electrically-operated  machines."  The 
Sub-Committee  states  its  emphatic  belief  in  the  great 
future  -which  awaits  the  development  of  electrical 
applications  to  agriculture  in  this  country;  its  belief 
that  electric  power  can  be  distributed  to  farms  at 
prices  which  would  pay  the  farmer;  its  appreciation 
of  the  simplicity  of  electric  propulsion  for  ploughing 
and  other  operations,  and  of  utilising  a  form  of 
power  whose  source  does  not  involve  importation 
of  fuel,  &c.  The  subject  of  electroculture  receives 
a  passing  reference,  and,  finally,  it  is  recommended 
that  an  electric  tractor,  and  possibly  other  agricul- 
tural machines,  should  be  designed,  constructed. 
and  tested  by  experienced  agricuhural  and  electrical 
engineers;  to  this  end  the  Conjoint  Board  last 
month  unanimously  recommended  the  Board  of 
Agriculture  to  grant  the  necessary  funds,  and  to 
appoint  its  Agricultural  Sub-Committee  as  an  Exe- 
cutive  Committee    to   superintend    tlie    work.     So 
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much  lor  tlte  report,  the  hndings  of  which  amply 
confirm  opiuions  expressed  by  ourselves  in  these 
columns  during  the  past  few  years,  and  are  the  more 
interesting-  because  the  Sub-Commiltee  is  represen- 
tative of  '■  engineering  "  as  distinguished  from  elec- 
tricity supplv. 

An  independent  and  essentially  advisory  body 
such  as  the  Conjoint  Board  of  Scientific  Societies 
can  render  inestimable  service  in  shaping  the  future 
of  British  agriculture  along  economic  lines.  With 
all  due  resi)ect  to  our  agricultural  experts,  it  is 
abundantly  evident  that  the  basic  question  of  making 
the  land  produce  the  nation's  food  at  the  cheapest 
possible  cost  has  still  to  be  answered,  and  the  general 
policy  to  be  pursued  in  regard  thereto  to  be  defined. 
This' this  mav  involve  a  complete  transformation 
of  agricultural  methods  is  a  foregone  conclusion, 
for  if  fanning  is  to  be  no  more  a  hobby,  as  in  the 
past,  but  is  to  become  in  truth  the  master-key  indus- 
try that  it  should  be,  then  the  co-operation  of  the 
engineer,  the  chemist,  and  the  business  organiser 
will  be  indispensable,  efiiciency  will  necessarily  be 
the  order  of  the  dav,  and  efficiency  means  machinery 
.Tind,  if  necessary,  methods  adapted  to  the  use  of 
machinerv,  instead  of  the  reverse.  A  general  sur- 
vey and  pronouncement  on  the  primary  factors 
essential  to  the  development  of  our  agricultural  in- 
dustry to  meet  the  needs  of  the  nation  is  badly 
needed,  and  would  lay  the  foundation  for  successful 
progress ;  and,  having  in  view  the  necessarily  scien- 
tific" nature  of  such  development,  it  appears  to  us 
that  tlie  Conjoint  Board,  with  its  independent  stand- 
ing, could  well  undertake  this  work,  which  would 
nreffect  co-ordinate  the  various  efforts  towards  the 
industrial  reconstruction  of  agriculture. 

The  problem  is  no  mean  one;  it  amounts  roughly 
to  the  trebling— if  that  be  possible— of  the  output 
of  our  farms  with  the  minimum  of  additional  labour, 
and,  of  course,  presupposes  the  use  of  machiner\' 
Avherever  possible.  It  is  mainly  an  engineering 
problem. 


RESEARCH     ORGANISATION. 

By  D.  ROSS  KENNEDY. 


There  seems  to  be  room  in  the  industrial  world  for  three 
methods  of  financing  research.  There  is  research  which  the  indi- 
vidual firm  find?  it  remunerative  to  undertake  at  its  own  expense. 
Secofidly,  there  is  research  which  is  financed  on  a  co-operative 
basis  ;  and,  lastly,  there  is  research  which  must  be  financed  by  the 
.■^tate  if  it  is  to  be  done  at  all. 

Is  any  distinction  in  kind  to  be  drawn  between  these  three 
■classes  of  research  which  would  justify  this  difference  of  treat- 
ment?    CPage  It;.) 

We  have  ^iven  considerable  thougrht  during  this  year  to  the 
question  of  encourajfing  inventors.  The  problem  is  undoubtedly 
one  of  frreat  importance,  but  it  is  also  one  of  great  difficulty, 
if  Page  42.) 

(Report  of  the  Advisory  Council  on  Scientific  and  Industrial 
Research,  lMlC-17.) 

For  the  answer  to  the  question  in  the  first  quotation,  the 
Advisory  Council  has  sought  in  the  correct  direction,  and 
c-oucludes  that  the  third  class  is  to  be  identified  by  the 
fundamental  character  of  its  results  ;  and,  in  keeping  with 
the  general  tenor  of  the  report,  it  is  fundamental  scientific 
research  which  is  to  be  so  distinguished. 

But  if  prartical  reseurch  be  substituted  for  scientific 
research,  then  a  much  more  appropriate  distinction  will  be 
provided,  and,  at  the  same  time,  a  solution  will  be  given  to 
the  difficult  problem  in  the  second  quotation.  Practical 
research  is  the  one  which  should  form  the  third  class,  and 
is  one  which  requires  State  aid  to  a  far  greater  degree  than 
any  other  class  of  research  work. 

The  neglect  of  practical  research  in  the  proposed  research 
organisation  is  to  be  explained  by  the  fact  that  the 
organisers  believe  that 

It  has  been  the  co-operation  of  progx-essive  industry  with  science 
which  has  led  to  the  practical  application  of  the  results  obtained 
in  the  laboratories  of  scientific  men. 

This  is  not  the  case  ;  at  least,  not  in  the  engineering 
industry,  where  the  practical  application  of  the  results  of 


scientific  reseiuch  is  due  to  prac'tical   research,  which  forms 
the  true  link  between  science  and  industry. 

When  the  siientific  research  has  been  successfully 
accomplished,  it  still  remains  to  devise  means  whereby  the 
results  of  the  investifjiition  may  be  usefully  employed  for 
the  benefit  of  civilisation,  and  so  the  inventor  takes  up  the 
task,  and  by  means  of  practical  research  fjnidcs  the  issue  of 
scientific  research  into  a  channel  of  industrial  utility.  And 
it  is  by  practical  research  that  the  industrial  design  of  an 
invention  is  evolved  and  the  lines  are  indicated  along  wliicli 
the  industrial  production  nuist  i)roceed  to  be  commercially 
efficient.  Before  "  progressive  industry  "  will  consider  the 
merits  of  an  invention,  in  a  great  many  cases  the  inventor 
has  to  carry  through  this  work. 

The  Trade  Research  Associations  advocated  in  the 
Report  will  be  of  very  little  liel])  to  the  individual  inventor. 
Large  engineering  establishments  have,  as  a  rule,  inventors 
on  their  staffs,  and  although  fai'ilities  exist  for  conducting 
practical  research  to  the  highest  degree,  these  are,  unfortu- 
nately, utilised  on  a  small  .scale  only  for  improvements  in 
design.  Matuifacturers  have  the  reputation,  and  not 
without  cause,  of  discouraging  inventors  with  fundamental 
revolutionary  ideas.  There  is  some  reason,  however,  for 
this  reactionary  attitude  from  the  point  of  view  of  the 
manufacturer  who  has  sunk  large  sums  of  money  in  the 
development  and  produi:tion  of  a  standard  article,  which  to 
a  great  extent  would  be  lost  if  drastic  clianges  were  effected. 

There  is  little  need  to  enumerate  the  many  engineering 
inventions  which  liave  helped  to  build  up  our  civihsation, 
and  which  were  due  to  the  tenacity  of  purpose  of  a  private 
inventor  struggling  against  adverse  circumstances  of  a 
nature  quite  apart  from  the  problems  of  practical  research, 
on  which  his  eVery  effort  should  have  been  concentrated. 
Having  proved  the  worth  of  his  invention,  the  inventor 
sinks  into  obscurity,  whilst  the  organisers  of  industry  reap 
the  benefit.  On  the  other  hand,  successful  workers  in 
scientific  research  have  their  labours  amply  rewarded,  and 
their  fame  lives  for  ever  in  the  text-  books. 

Scientific  research  has  always  l)een  the  child  of  fortiuie, 
reared  in  the  elaborate  laboratory  of  an  educationaUnsti- 
tution;  its  development  carefully  fostered  by  indulgent 
professors,  free  from  mental  distractions  caused  by  financial 
embarrassments,  and  with  numerous  assistants  paying  for 
the  honour  of  particijiating  in  the  work.  And  now  scientific 
research  is  provided  with  an  affluent  State  apartment,  wears 
a  massive  gold  albert,  and  has  industry  for  its  valet. 

Practical  research  has  never  been  a  favourite  in  the 
educational  institution— due,  no  doubt,  to  the  fact  that 
practical  exi^erience  and  technical  skill  are  necessary  to  its 
development.  The  garret,  cellar,  or  outhouse  has  been  its 
normal  environment,  and  it  has  only  enjoyed  spasmodic  opu- 
lence when  adopted  by  wealthy  experimenters  or  inventors 
with  adequate  financial  support,  exceptions  which  only  go  to 
prove  to  what  extent  the  inherent  strength  of  practical 
research  could  be  developed  if  it  enjoyed  the  same,  or  even 
a  part  of  the,  prosperity  that  is  thrust  upon  scientific  research. 

If  the  private  inventor  is  still  to  struggle  on  with  the 
scope  for  practical  research  restricted,  and  its  growth  stunted^ 
for  lack  of  suitable  nourishment,  then  the  period  which 
elapses  between  successful  scientific  research  and  its  practical 
application  to  industry  will  still  be  unnecessarily  prolonged. 
Instances  could  be  multiplied  where  well-known  present- 
day  productions  of  the  engineering  industry  have  been  years 
in  the  process  of  practical  research,  whereas  if  similar 
facilities  had  existed  as  for  scientific  research  their  bene- 
ficial effects  would  have  been  enjoyed  nuich  earlier. 

Is  the  internal-combustion  turbine  to  languish  for  years 
like  the  steam  turbine,  until  the  accidental  advent  of  an 
inventor  possessed  of  the  rare  combination  of  engineering 
genius,  independent  financial  means,  and  enthusiasm  for 
work,  proves  its  practicability  ? 

If  less  time  be  lost  between  the  completion  of  the 
scientific  investigation  and  the  ultimate  development  of  an 
industrial  production  through  practical  research,  then,  in- 
stead of  labour  waiting  on  industry,  industry  would  be 
seeking  labour,  wherein  lies  the  solution  of  some  perplexing 
problems  facing  labour  and  finance. 

In  the  light  of  an  experience  of  upwards  of  ten  years  in 
practical  research  work,  electrical  aud  mechanical,  the  sug- 
gestion cannot  be  accepted  that  the  industrial  research  for 
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which  fiicilitit's  are  lieiiij^  provided  is  synonymous  with 
practical  research.  Truly,  on  patre  43  of  the  Report,  an 
indirect  reference  is  made  to  practical  research  : — 

lu  suitable  cases  the  Department  are  also  prepared  to  consider 
applications  for  assistance  towards  researches  necessary  to  perfect 
for  commercial  use  patented  or  protected  inventions  or  [irocesses. 

Rut  where  is  the  organisation    necessary  for  efficiently 
applyinjj  the  assistance  ? 

To  the  practical  research  worker,  the  experimental  work- 
shop is  the  equivalent  to  the  scientific  research-worker's 
laboratory.  Scientific  laboratories  abound  throughout  the 
flountry.  The  organisation  for  practical  research  should 
provide  for  the  establishment  of  experimental  worlcshops  in 
suiUible  centres.  Where  training  workshops  exist  in 
technical  colleges  and  universities,  they  should  be  thrown 
open  to  the  practical  research  woi'ker,  and  organised  as 
much  for  his  benefit  as  for  the  scholars'.  The  worker  in 
practical  research  would  then  enjoy  the  same  ojiportunities 
as  the  professors,  and  could  command  free  assistance  from 
students,  whilst  the  practical  experience  the  students  would 
obtain  would  beavaluableaddition  to  their  technical  training. 
The  organisation  of  experimental  workshops  would  also 
require  to  include  paid  assistance,  and  for  this  purpose  it 
would  not  be  feasible  to  employ  the  staff  which  has  been 
organised  for  scientific  research.  It  is  only  in  exceptional 
cases  that  scientific  abilities  are  combined  with  engineering 
skill.  The  ability  to  produce  scientific  research  of  a  high 
character  is  seldom  accompanied  by  the  training,  skill,  and 
engineering  insight,  coupled  with  genius  for  design,  which 
successful  practical  research  calls  for. 

The  investigator  who  works  alone  on  practical  research 
must  be  highly  accomplished  in  the  mechanical  arts.  He 
must  have  the  combined  experience  of  the  designer,  pattern 
maker,  turner,  titter,  and  tester,  and  he  must  also  have 
experience  in  adapting  existin<r  material  to  the  construction 
of  apparatus  for  making  preliminary  tests,  and  be  capable 
of  appreciating  the  results  of  these  tests.  The  scheme  for 
scientific  research  indicates  that  provision  is  to  be  made  to 
include  the  worker  iu  the  organisation,  but,  from  the  above, 
it  will  be  seen  that  practical  research  affords  the  better 
opportunities  for  the  co-operation  of  skilled  labour.  The 
skilled  workman  can  understand  and  appreciate  practical 
investigation,  but  how  would  a  worker,  say,  with  experience 
in  constructing  electric  generators,  participate  beneticially  in 
the  scientific  investigation  of  the  hysteresis  loss  in  magnetic 
material  and  the  determination  of  the  magnetisation 
curves  ?  On  the  other  hand,  the  co-operation  of  this  worker 
would  be  invaluable  in  priu:tical  research  work  such  as  is 
necessary  to  develop,  say,  the  homopolar  electric  generator. 
In  the  organisation  of  the  experimental  workshop  the  neces- 
sary skilled  labour  would  be  included  as  paid  assistance. 

In  addition  to  financial  assistance  and  the  establishment 
of  experimental  workshops,  a  central  technical  advisory 
office  is  essential  to  ])ractical  research  organisation.  Many 
inventions  are  delayed  in  de\-elopment,  and  others  lost 
altogether,  through  the  inventor's  lack  of  technical  training, 
and  often  the  practical  research  fails  for  want  of  coi'rect 
design.  A  properly  organised  technical  advisory  office 
would  afford  assistance  in  the  necessary  calculations 
and  design  for  experimental  models,  and  thus,  in  many 
cases,  relieve  practical  research  from  the  burden  of  an 
injurious  handicap. 

When  the  organisation  of  the  present  scheme  is  extended 
to  include  some  such  organisation  for  practical  research  as 
outline<l  above,  then  tlie  results  of  scientific  investigation 
will  be  systematically  analysed  and  tested  for  their  industrial 
destination  with  a  minimum  of  delay,  and  then  organised 
research  will  adiieve  it.s  object  and  its  innovation  be 
justified. 


BRITISH     STANDARDS     FOR     ELECTRICAL 
MACHINERY. 


The  revised  "  British  Standardisation  Rules  for  Electrical 
Machinery"  (excluding  motors  for  traction  purposes), 
No.  72—1017,  issued  by  the  British  Engineering  Standards 
Committee,  and  dated  September,  1917,  present  several  in- 
teresting depirtui-es  from  what  has  been  the  ('ommittee's 
standard  practice.     The  new  format  of  the  rules— octavo. 


printed  on  both  sides  of  the   paper — will  at  once  conmiend 
itself  to  those  who  have  occasio?i  to  consult  its  pages,  whose 
nundiers,  moreover,  will  be  greatly  increased  by  the  welcome 
reduction   of  the   price  from  Uls.  (Id.  to  Is.,  made  possible 
by  the  (rovernment  contribution   to  the  funds  of  the  Com- 
mittee.    The  announcements  that  all  the  specifications  will  ^ 
in  future  be  issued  in  this  form  and  at  this  price,  and  that  ■ 
translations  into  foreign  languages  will  shortly  be  ready  for  • 
issue,  are  alSo  very  satisfactory,  and  bear  witness  to  the  pro- 
gressive spirit  by  which  the  Committee  is  animated. 

In  our  issues  of  December  10th  and  24th,  1915,  we- 
reviewed  at  some  length  the  specification  No.  72  dated 
October,  1915,  o"f  which  the  present  issue  is  the  first  revi- 
sion. We,  therefore,  need  only  refer  to  the  changes  which 
ha\'e  been  made,  as  the  result  of  a  conference  with  the 
Standards  Committee  of  the  American  Institute  of 
Electrical  Engineers  in  March,  lOlO,  at  which  the 
British  Committee  was  represented  by  Mr.  le  Maistre,. 
the  secretary. 

An  introduction  has  been  provided  setting  forth  the 
object  of  the  Rules  and  explaining  their  use,  and  the 
Ajtpendix  giving  instiuctions  as  to  the  information  that 
should  be  furnished  when  inquiring  about  or  ordering 
electrical  machines  has  been  made  Section  I. 

The  standard  pressures  for  motors  are  now  placed  with 
the  standard  frequency  and  phases  in  Section  III,  and 
include  460  volts.  The  "  types  "  of  generators  and  motors- 
have  been  revised,  "  open "  being  replaced  by  "  open 
pedestal  "  and  "  open  end-bracket,"  "  protected  "  being 
more  fully  defined,  and  "  enclosed  ventilated  "  being  sub- 
stituted for  "  semi-enclosed,"  while  tlie  maximum  area  of 
the  apertures  in  the  perforated  covers  is  increased  from 
}  to  },  sq.  in.  The  next  noteworthy  alteration  is  the  permis- 
sion (Clause  68,  fornierly  Clause  57)  to  ascertain  the 
temperature  of  shunt  or  separately-excited  field  coils  by 
thermometer  if  it  can  be  shown  that  the  temperature  a§ 
determined  by  the  resistance  method  would  not  have  exceeded 
the  permissible  limit — suliject,  as  before,  to  a  penalty  of 
6°  C.  A  large  part  of  Section  IX  (now  Section  X)  dealing 
with  the  use  of  emiiedded  temperature  detectors  is  cut  out, 
without  materially  affecting  the  requirements. 

Considerable  changes  have  been  made  in  Section  XIII  on 
•'  E.xcess  Current  and  Torque  Tests"  (formerly  Section  XII, 
"Tests  for  Mechanical  Strength  and  Stalling  Torque"). 
The  excess  current  test  for  machines  with  "  continuous " 
rating  is  reduced  from  100  to  50  per  cent.  The  stalling- 
torque  test  for  induction  motors  so  rated  is  not  to  apply  to  " 
machines  of  abnormally  low  speeds  or  high  frequencies,  and 
consequently  low  power  factor.  Shunt  motors  for  inter- 
mittent service  are  exemjited  from  the  recjuirement  that 
they  shall  exeit  a  starting  torque  on  test  100  per  cent,  in 
excess  of  the  value  corresponding  to  their  rating. 

The  table  of  high-pressure  tests  on  dielectrics  has  been 
radically  amended  ;  all  machines  above  1  h.p.  are  to  be 
tested  with  twice  rated  pressure  -I-  1,000  volts.  For 
separately  excited  rotating  field  windings  the  maximum  test 
pressure  is  fixed  at  3,500  volts.  A  special  test  (Clause  96) 
is  prescribed  for  a  machine  which  has  been  out  of  .service 
for  some  time — namely,  75  per  cent,  of  the  pressure  a|)j)lied 
to  a  new  machine.  Current  and  pressure  transformers  are 
omitted  from  the  table,  being  ('overed  in  another  Specifica- 
tion. The  stipulation  that  the  insulation  resistance  shall 
not  be  less  than  I  nicgohm  is  removed.  The  complicated 
alternative  "  Duration  of  High-Pressure  Test"  (old 
Clause  83)  has  been  dropped,  leaving  one  minute's  elec- 
trification as  the  oiUy  standard  ;  old  Clause  84,  relating  to 
"  Discharge  Durinff  Test,"  has  also  gone. 

A  new  item  to  be  stated  on  the  rating  plate  of  an 
induction  motor  is  the  rotor  current. 

We  may  add  that  in  many  places  verbal  alterations  have 
Ijeen  made,  wliicli  clarify  the  style  without  affecting  the 
sense  of  the  text.  It  is  interesting  to  note  that  the  rather 
ugly  I. E.G.  symbol  for  kilowatt  (k\V)  employed  in  the 
previous  edition  has  been  re|)laced  by  the  form  KW.  .\s  a 
whole,  the  new  style  of  specification  represents  a  very 
marked  improvement  on  its  predecessors,  wJiich,  owing  to 
the  tnode  of  binding,  the  large  pages,  and  the  comparatively  ^ 
enormous  bulk  and  weight,  were  by  no  means  convenient 
to  handle.  The  now  edition  weighs  3|  oz. — the  old  one- 
17  oz. 


Vol.81.  No. 2,085, NovEMBEitM,  1017]   THE    ELECTRICAI'    REVIEW 


4i7 


ASSOCIATION     OF     MUNICIPAL     BLECTRICAL 
ENGINEERS   (UNION    OF    SOUTH    AFRICA). 


Thk  second  annual  Convention  of  the  Association  of 
Municipal  Klectricul  Enirineers  (Union  of  South  .\frica) 
wa.s  held  at  Durliaii  from  Au{,nist,  L'7th  to  Sc|itenilier  1st, 
anil  wa.s  attended  liy  members  and  Councillors  IVoiu  the 
various  parts  of  the  Union. 

.\n  olhi'ial  welcome  was  t;iven  to  the  .Vssociation  on  the 
opening  day  by  the  Jlayor  <if  Durban,  after  which  the 
annual  sjeneral  meetinsj  was  held  for  the  election  of  otiicers 
and  the  transaction  of  business. 

Mr.  John  Ivoberts  (Durban)  was  elected  president,  ami 
Mr.  B.  Sankey  ([*ort  Elizabeth)  vii'e-president. 

The  members  of  Council  electeil  were  : — (-ol.  Dobson, 
D.S.O.  (Johanneslmrir),  past,  president :  Mr.  T.  Wollcy-Dodd 
(Pretoria),  Mr.  W.  Hellad-Ellis  ((^ueenstown),  Mr.  T."  Jagger 
(Ladysmith),    and    Mr.    (f.    A.    Stewart    (Bloenifoutein). 


On  Wednesday  a  visit  was  paid  to  IMetermaritzburg, 
where,  at  tiie  invitation  of  tlie  JIayor,  niernhers  were  enter- 
tained to  lunch.  A  very  interesting  lecture  was  given 
during  the  day  by  Mr.  J.  W.  Kirkland,  of  Johannesburg, 
on  "  Railway  Electrification  "  >  the  basis  of  the  lecture  waa 
the  Ciiicagii,  Milwaukee  and  St.  I'aul  Railway  of  America, 
tlie  aim  of  the  lecture  being  to  show  how  electritication 
could  lie  advantageously  adopleil  in  South  Africa. 

On  Thui'sday  a  paper  on  "  Standardisation"  was  read  by 
Mr.  John  Roberts,  and  the  dis<-ussion  led  to  some  important 
reconunendatidus  being  arrived  at  for  submission  to  the 
South  African  Sti\ndavds  Connnittee  now  sitting  in  Johan- 
nesburg. 

In  the  evening,  on  the  invitation  of  the  engineering 
section  of  the  Natal  Society  for  tiie  Advancement  of  Science 
and  Art.  the  mendiers  of  the  Convention  attended  the  first 
atnuud  dinner  of  that  society,  and  there  were  about  one 
hundred  |)resent. 

On  Fi'iday  further  discussion   took   place  on   "Tariffs," 


A.  S. ilunro 
{Pietermaritzbui'g). 


p.  A.  Stoker 
(Kroonstad). 


G.  H.  Swingler 
Cape  Town). 

Member  of  Council. 


C.  J.  Everatt 
(Johannesburg). 


Councillor  Hopper 
(Cape  Town). 


P.J.  Gold 
(Benoni). 


T.  Miller    Councillor  Gilbert    H.  Brittle 


(Haniaraith).      (Harrisniithl. 

Hon.  Sec.  &  Treas. 
Coun.  Crawford  E.  Poole 

Bloemfonteinl.  (Durham. 


(Cradock). 


T.  Jagger 
(Ladysmith). 


Councillor  Francis  Councillor  Hudson   M.  McDonough 
(Bethlehem).  Port  Elizabeth).       (Bethlehem). 


Member  of  Council. 

G.  A.  Stewart 

(Bloemfontein). 


Mem.  of  Council.      Mem.  of  Council.        President. 
T.  Wolley-Dodd    Col.  Dobson,  D.S.O.   John  Roberts 
(Pretoria).  (JohanneslDurgl.  (Durban). 


Vice-presideut. 

B.  Sankey 
(Port  Elizabeth). 


Mem.  of  Council. 
W.  Bellad-EUis 
■  (Queenstown). 


Coun.  Birschoflf 
(Pretoria). 


Councillor  Payne 
(Durban). 

W.  H.  BUtchford 
(Greytown). 


Members  and  Deleoates  at  the  Second  Annual  Convention  op  the  Association  of  Municipal  Electrical 
•  Engineers  (.S.A.);  held  at  Durban.  Auoust  27th  to  September  1st.  1917. 


Mr.  E.  Poole  (Durban)  was  elected  secretary  and  treasurer. 
It  was  resolved  to  hold  the  next  Convention  at  Port 
Elizabeth. 

At  the  conclusion  of  the  business  meeting,  the  Mayor 
gave  an  otticial  luncheon  to  the  members  at  the  Royal 
Hotel,  and  in  the  afternoon  a  visit  was  paid  to  the  soaji 
works  of  Messrs.  Lever  Bros. 

On  Tuesday  the  president  delivered  his  address,  after 
which  an  interesting  discussion  took  place  on  Mr.  John 
Roberts's  paper  on  "  Tariffs,"  which  was  held  over  from  the 
previous  Com'ention.  In  the  afternoon  visits  were  paid  to 
the  electric  power  station  at  Durban,  the  tramway  depart- 
ment, and  the  municipal  telephone  exchange.  In  the 
evening,  by  invitation  of  the  engineering  section  of  the 
Xatal  Society  for  the  Advancement  of  Science  and  Art. 
members  attended  a  meeting  at  which  a  pa]ier  on  "  Muni- 
cipal Electrical  Undertakings  in  South  Africa  "  was  given 
by  Mr.  E.  Poole,  assistant  electrical  engineer  to  the  Durlian 
Cor|X)ration.* 

'  Abstreot^d   in   the    ELECTRICAL   KEViaw,   October   5ih   and 


b 


12th. 1917 


and  imjiortant  resolutions  were  adopted  for  circulation 
amongst  all  South  African  municipalities.  The  appro- 
jiriation  of  net  profits  from  undertakings  for  the  relief  of 
rates  was  very  strongly  condemned. 

(I'he  next  paper  was  by  Mr.  E.  J.  Hamlin  on  '•  The 
Design,  Operation  and  Management  of  Small  Electric 
Power  Stations." 

The  Convention  closed  with  appreciati\e  remarks  by 
the  various  Councillors  of  the  municipalities  represented, 
who  spoke  of  the  great  help  the  Convention  had  been  to 
them. 

Address  by  Mr.  John  Roberts,  President. 

{Abstract.) 
We  must  place  on  record  the  satisfaction  we  must  all  feel 
at  the  very  worthy  part  played  in  the  sphere  of  military 
affairs  by  our  past  president,  Lieut. -Col.  Dobson,  who  15 
months  ago  left  for  German  East  Africa  in  charge  of  a  regi- 
ment of  pioneers  of  hia  own  raising,  and  who,  after  about 
six  months'  service  in  the  field,  returned  crowned  with 
honours  and  his  present  high  rank.  It  must  reflect  credit  on 
us    as    his   colleagues   that    our    past   president    should    have 
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damonstrated  so  well  the  usefulness  ol'  the  clecliical  engineer 
in  modern  warfare,  and  we  thank  hiiu  accordingly,  and  con- 
gratulate him  heartily    on.  .an    achievement    -which  ■  he    will 
probably  rank  higher  during  the  rest  of  his  career  than  any 
thing  else  he  has  done. 

When  the  war  is  over  the' engineer,  and  particularly  tli.' 
electrical  engineer,  will  be  looked  fo  to  pertorru'.lhe  many 
and  much-needed  tasks  of  reconstruction  to  inakifgood  the 
fearful  devastation  which  has  been  brought  about.  New 
.scheuR's  of  developuK-nt,  particularly  in  the  Colonics,  aic 
coniplctely  arrested  until  the  war  is  over.  In  our  own  coun- 
try the  Rand  Water  Board  has  postponed  a  gigantic  scheme 
to  carry  Avater  from  the  Yaal  to  the  Band.  The  .Tohannesburg 
municipal  electrical  scheme  has  two  large  turbines  to  install 
which  cannot  be  delivered.  The  Capetown  Municipality  has 
a  large  water  as  well  as  a  .sewerage  scheme  in  abeyance. 
Pietermaritzburg  has  hung  up  large  extensions  to  its  elec- 
tricity undertaking.  In  Durban  large  iMojects  for  the  estab- 
lishment of  industries,  such  as  cement  and  soap  making,  were 
postponed  when  war  broke  out. 

A  committee  of  technical  experts  has  been  appointed  to 
study  the  pos.sibilities  of  new  industries  in  South  .Africa,  with 
"Mi-.  Bernard  Price,  chief  engineer  of  ihe  Victoria  Palls  Powci- 
Co.,  as  the  chairman.  I  am  sure  that  great  good  will  result 
from  that  committee's  labours,  for  the  possibilities  are  tre- 
mendous. 

The  work  of  the  electrical  engineer  is  bound  to  be  inti- 
mately associated  with  the  development  of  South  Africa.  The 
day  is  not  far  distant  in  England  when  the  generation  of 
power  will  he  done  in  mammoth  stations,  and  the  small  towns 
will  give  up  their  small,  inefficient  stations.  But  in  South 
Africa  it  will  be  many  years  before  the  towns  will  be  linked 
together  into  one  common  network,  though  it  is  bound  to 
come  one  day.  and  for  .some  time  yet  every  town  must  be 
responsible  for  the  supply  of  current  within  and  around  its 
borders. 

Knowing,  as,j\-e  all  do,  the  stimulation  to  industry  which  a 
good  local  supply  of  electricity  brings  about,  it  follows  that  muni- 
cipal electrical  engineers  must  wake  up  to  their  responsibilities 
to  local  industries,  and  place  themselves  in  a  pasition  to  meet 
any  reasonable  demand  for  power  which  may  be  suggested  in 
their  territory.  By  such  a  policy  they  may  be  able  to  pro- 
mote local  industries  which  otherwise  may  be  di'iven  to  larger 
centres  of  population  where  a  supply  of  current  can  be 
secured. 

Wattle-bark,  up  to  the  breaking  out  of  wai-,  was  exported 
as  it  was  stripped  from  the  tree.  It  would  be  much  more 
sensible  t<3  export  the  extract  instead  of  the  bark,  thus  saving 
considerably  in  freight  and  yielding  the  tanning  product 
locally,  which  would  undoubtedly  tend  to  the  quicker  estab- 
lishment of  an  industry  to  tunv-our  hides  into  leather.  Such 
an  extraction  plant  will  .soon  be  in  operation  near  Durban.  But 
why  not  up-country,  where  the  bark  is  grown?  It  will  rest 
greatly  with  municipal  electrical  engineers  to  induce  manu- 
facturers to  manufacture  as  near  the  seat  of  agriculture  as 
possible,  instead  of  railing  the  raw  material  to  the  large  towns 
lie  manufactured  there.  Other  ca.ses  could  be  quoted. 
Ft  is  not  out  of  place,  therefore,  to  call  your  attention  to 
tf ;-  necessit\'  of  a  careful  study  of  the  possibilities  of  th<! 
establishment  of  local  industries  in  your  res[>ective  terri- 
ti'Mcs.  In  many  cases  you  will  have  to  study  the  manufac- 
turing conditions  closely  in  order  to  put  yourselves  in  a  posi- 
tion to  advise  as  to  the  best  way  to  apply  electricity.  Usually 
tbe  owner  is  not  acquainted  with  the  electric  drive,  and  one 
J>.;s  to  know  sufficient  of  his  work  to  demonstrate  not  only 
how  to  solve  the  power  problem,  but  to  show  in  what  way 
electricity  will  be  superior  to  steam.  In  Durban,  we  have 
found  it  necessary  to  get  some  acquaintance  with  a  number 
of  widely  different  industries. 

As  we  municipal  electrical  engineers  stand  as  the  exjio- 
nents  of  electiical  enterprise,  we  must  keep  before  the  farmer 
the  ad'fautages  of  electricity,  especially  in  irrigation  work, 
and  should  make  ourselves  acquainted  with  the  immense 
work  done  in  this  direction  in  the  Western  United  States. 
where  vast  tracts  of  arid  de.serts  have  l)een  made  to  blos.som 
by  water  %)umpcd  by  electric  power,  .^nd  everyone  in  his 
territory  mu.'it  be  a  missionary  spreading  the  ductriiie  df 
"electricity  for  the-farmer."  One's  efforts  .should  not  be  con- 
fined to  those  within  reach  of  the  njains;  one  may  recom- 
mend a  farmer  to  put  in  his  own  little  plant,  and  then,  when 
his  example  has  been  followi'd  by  his  neighbours,  a  demand 
for  current  will  be  created  sufficient  to  warrant  taking  lines 
out  to  shut  up  the  i.sf)lated  plants. 

An  a  result  of  the  great  progress  tlie  fanner  is  making  in 
cattle  raising,  the  meat  'industry  is  looming  up.  and  theie 
can  be  no  doubt  that  our  limitless  veldt  will  produce  meat  in 
quantities  comparable  with  what  the  Argentine  is  doing.  A 
large  export  of  meat  will  bring  with  it  the  possibilities  of 
many  new  industries,  and  every  live  electrical  engineer  must 
get  into  a  position  to  cat-er  for  demands  for  power  which  may 
arise  in  connection  with  these.  The  number  of  mills  for 
crushing  and  milling  maize  is  likely  to  increase,  and  a  flour 
mill  should  be  an  excellent  customer  for  power.  Frequently 
they  run  for  24  hours  per  day,  and  preferential  terms  could 
be  offered. 

The  small  station  should  be  so  designed  as  to  !)e  able  to 
deal  with  demands  for  power  at  moderate  charges.  The  total 
cost  in  the  small  undertaking  is  high  in  most  ca.ses  becanse 
the  standing  charges  are  excessive,  due  to  the  small  produc- 


tion, but.  this  cost  would  automatically  fall  if  the  output 
could  be  brought  up,  for  instance,  by  the  addition  of  a  good 
power  load.  But  in  some  cases  the  variable  costs,  principalh 
fuel,  are  also  high,  and  this  high  tigme  per  unit  will  not  go 
.down  much  with  addition  of  load.  The  aim  must  be  to 
lower  luel  and  repairs  I'oSt  to  the  minimum,  so  that  bv  in 
creasing  the  output  the  total  cost  will  not  increase  much,  due, 
of  course,  to  the  standing  charges  remaining  fixed.  To  secure 
such  a  state  of  things  it  is  useless  to  run  a  plant  with  non- 
condensing  .steam  engines,  even   where  coal  is  cheap. 

I   do  not  think  that  the  Diesel  engine  is  the  right  .solution. 

The   fact  that  one   has  to    depend    on    fuel   from   overseas  is 

sufficient  to  condemn  it.     I  am  surprise  th.it  the  gas  engine 

has  received  such  comparatively  small  support  from  the  muni- 

\ciiial  electrical  engineer  of  the  small   town. 

Staiulardisation  is  in  the  air  all  over  the  world,  and  the 
ntied  of  njore  uniformity  in  all  branches  of  engineering  than 
now  exists  is  leally  very  pressing.  We  shall  place  the  elec- 
trical industry  under  a  debt  of  gratitude  to  us  if  we  can  do 
something  to  reduce  the  great  and  unnecessary  variety  of 
plant  and  apparatus  which  now  has  to  be  stocked.  "We 
happen  to  have  a  great  opportunity  before  us  at  the  present 
time.  A  few  montbs  ago  the  Natal  Engineering  Society  made 
representations  to  the  South  African  Institute  of  Electrical 
Engineers  in  regard  to  general  engineering  .standardisation. 
It  then  appeared  that  a  Standardisation  Committee  had  been 
in  existence  in  Johannesburg  for  many  years  past,  but  for 
some  time  its  activities  had  been  suspended.  The  representa- 
tions we  made  roused  considerable  interest,  and  the  outcome 
was  that  a  new  committee  was  got  together,  in  Johannesburg 
in  May  last,  and  Mr.  F.  W.  Mills,  chief  railway  electrical 
engineer,  was  appointed  chaimian.  I  tru.st  that  at  our  con 
vention  we  .shall  have  time  to  give  the  matter  of  standardisa- 
tion,  both  of  systems  and  supplies,   considerable  attention. 

This  important  question  is  brought  into  prominence  at  the 
present  time  owing  to  a  most  interesting  development  in  the 
railway  policy  of  South  Africa  which  is  foreshadowed  by  the 
general  manager,  Sir  Wm.  Hoy.  in  his  last' annual  report. 
That  progressive  administrator  is  thoroughly  alive  to  the 
benefits  which  the  large  railway  system  he  controls  would 
derive  by  the  introduction  of  electricity  in.stead  of  steam  as 
the  ihotive  power  not  only  for  sulnirban  but  for  mairi-line 
trains. 

We  are  closely  interested  in  the  subject  because  the  South 
African  railways  have  (under  the  advice  of  Mr.  F.  W.  Mills) 
given  up  generating  current  for  themselves,  and  now  in  all 
the  principal  towns  of  the  country  take  their  supplies  of 
electricity  from  the  local  municipal  plants.  It  follows  that 
when  the  time  cQmes,  as  I  believe  it  will  at  no  distant  date, 
when  the  administration  must  consider  .supplies  of  electrieit\ 
on  a  large  scale  for  railway  power,  the  municipalities,  will  be 
given  an  opportunity  of  .submitting  propositions  for  such  ;i 
supply.  Within  the  next  few^  years,  therefore,  some  undev- 
standing  between  the  municipalities  should  be  come  to  as  to 
the  terms  which  .should  be  offered,  class  of  current  supplied, 

Many  of  us  are  carrying  out  our  work  under  arduous  condi- 
tions in  these  trying  war  times.  The  ranks  of  engineering 
artisans  have  been  depleted  more  than  those  of  most  busi- 
nesses owing  to  the  great  demands  for  engineers  made  by  the 
war,  and  the  war  has  indirectly  brought  about  great  engineei  - 
ing  activity  in  peaceful  employments  because  we  have  been 
called  on  to  make  locally  many  things  we  used  to  import, 
owing  to  .shipping  difficulties  and   prohibitions  on  export. 

In  Durban,  owing  to  local  supplies  of  cement  the  cost  of 
concrete  has  not  advanced  much,  and  we  have  adopted  in 
certain  instances  concrete  poles  in  place  of  steel  or  cast-iron. 

Distribution  lines  and  cables  are  one  of  the  most  difficult 
class  of  supplies.  We  have  gone  over  our  distribution  plans 
very  carefully  to  discover  where  copper  is  in  excess,  and  have 
taken  -down  one  long  overhead  high-tension  Jine  and  rnade  n\> 
from  it  three  shorter  lines  to  feed  the  central  district,  and 
are  recovering  a  good  deal  of  underground  cable,  which  will 
come  in  for  low-tension  distribution.  We  are  also  taking 
down  ground  wires  which  we  regularly  employed  above  all 
high  and  low-tension  overhead  conductors,  as  we  are  doubt 
ful  if  these  are  ot  tli<'  value  we  used  to  think  they  were.^  Thi> 
will  yiuld  us  considerable  quantities  of  bare  copper  wire  for 
.small  exten.sions  of  our  lines.  Fortunately,  the  new  demands 
from  large  consumers  of  pow-er  are  not  coming  in  fast,  as 
.such  consumers  tannot  obtain  machinery  for  new  enteriirisis 

Meters  at  the  present  time  are  very  difficult  to  obtain,  an^l 
we  are  putting  into  service  a  number  of  old  types  of  inetei > 
w-e  took  down  as  being  obsolete,  but  which  we  kept  in  re 
serve  for  unforeseen  emergencies;  they  are  coming  in  ve?\ 
u-seful  now. 

We  haVe  had  to  do  quite  a  lot  of  con-structional  work  both 
in  the  power  station  and  outside,  and  owing  to  the  high 
price  of  steel  sections  of  all  kinds  we  have  very  largely  used 
old  steel  tram-rails  for  all  kinds  of  work— generally  in  coni- 
bination  with  concrete.  We  have  built  up  switchboards  with 
these  rails  as  a  framework,  using  asbestos  "  Eternit  "  or 
similar  sheeting  as  coverings  and  as  partitions.  Latterly  we 
have  been  bringing  in  old  lioiler  tubes  as  uprights  for  switch- 
board panels.  Though  the  general  appearance  is  not  en  good. 
it  must  not  be  thought  that  the  results  so  far  as  reliability 
goes  are  anv  worse;  in  fact,  we  have  aimed  at  doing  better 
work  than  usual  now,  as  it  is  important  to  reduce  mainten 
ance  costs  on  account  of  the  shortage  of  skilled  attendance. 
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.  W©  have  plttuued  to  build  u  naw  cuudeuiuiig  water  pipr 
lin«  of  reinforced  concrete  pipes  21  jn.  in  diameter.  The  local 
cwnent,  though  slow  in  setting  quahties,  gives  quite  satisfac 
tory  reinforced  concrete  results.  Speaking  generally,  it  is 
wonderful  what  can  be  done  when  one  is  thrown  on  oUf 
own  resources.  Scrap  heaps  should  be  carefully  sorted  ov<'i 
and  the  materials  classilied,  and  much  old  .stuit  which  it 
would  not  have  been  profitable  to  use  hefoie  i.^;  now  worth 
iiionev. 

\Vf  ;ire  using  old  .short  lengths  of  trolley  wire,  bound  to- 
;,ethir.  ii.s  switchboiuil  bus-bius,  and  in  komu'  casi'S  are  p\it 
ting  thiti  up  in  place  of  heavy  bus-bais,  which  can  thus  be 
taken  down  and  hs<h1  elsewhere.  It  is  a  great  .satisfaction  to 
know  that  porcelain  insulators  are  now  made  in  the  Trans 
vaal. 

Enclosing  globes  for  street  lighting  are  very  scarce,  but  \\c 
are  discarding  these  in  some  cases,  and  ilo  not  find  much  dis- 
,     advantage. 

i        At  the  convention  resolutions  were  adopted  stating  that  all 

^    charges  arising   between   different  departments  of  a  nuinici- 

pality  should  be  based  on  standard  tariff  charges  where  such 

■  exist,  and  in  the  absence  of  such  standard  charges,  should  be 
based  on  the  net  cost  of  services  given  or  received ;  that  in 
the  opinion  of  the  Convention  it  is  unsound  poUcy,  as  militat- 

>  ing  against  the  successful  financial  operation  of  municipally- 
owned  electricity  undertakings,  to  allocate  net  surplus  profits 
for  the  relief  of  rates  or  for  municipal  funds,  or  to  make  in- 
direct charges  so  as  to  unfairly  reduce  net  surplus  profits; 
that  the  rapid  introduction  of  new  and  improved  machinery 
for   the   production  of  electricity  renders   it  imperative   that 

,  every  electricity  undertaking  shall  set  aside  out  of  its  net 
surplus  profits  an  adequate  amount  to  write  off  obsolete  plant ; 
and  that  the  only  legitimate  outlets  for  net  surplus  profits  are 

_  the  building-up  of  an  ample  obsolescence  fund,  and  the  reduc- 
tion of  the  charges  to  the  consumer  in  order  to  encourage  the 
use  of  electricity. 

On  the  suggestion  of  Mr.  Poole,  it  was  resolved  that  the 
various  municipalities  be  invited  to  furnish  the  secretary  with 
a  schedule  of  obsolete  electrical  stocks,  with  a  view  to  such 
stocks  being  exchanged  or  bought  where  a  demand  exists, 
the  prices  of  such  stocks  to  be  those  existing  before  the  out- 
break of  war. 

The  following   important  recommendations   were   made    in 
regard    to    standards,    and    were   transmitted    to   the    South 
.\frican  Standards  Committee  sitting  in  Johannesburg  :  — 
Standards  Agreed. 

f    1.  Current  Alternating. 

■  ^.  Periodicity        50  cycles  per  .second. 

3.  Number  of  phases    Three. 

4.  Generating  pressures  ...  415,   3,300.  and  6,600  volts. 

5.  Supply    pressures      240   and  480  volts  three-wire, 

240  and  415   a.c.   four-wire. 

6.  System  of   distribution       ...  Four-wire,  three-phase. 
7__Transmission  pressures       ...  3.3(Xt,  6,600,  and  11,000  volts. 

Bare  (\inJuctois  for  Overhead  Lines. — Nos.  12,  10,  8,  6 
S.W.G..  and  beyond  these  sizes,  the  same  sizes  laid  down  by 
the  British  Engineering  Standards  Committee,  but  with  the 
deletion  of  the  following  sizes : — .125,  .25,  .35,  leaving  .O.t. 
.075,  .1,  .15,   .2,  .3,  .4,  and  .5  sq.  in. 

Underground  Mains. — On  the  types  of  cables,  it  was  de- 
cided to  recommend  that  the.  system  of  protection  adopted 
be  uniform,  viz.,  that  the  cables  should  be  armoured  suitable 
for  laying  direct  in  the  ground,  the  sizes  of  conductors  to  be 
similar  to  those  recommended  by  the  British  Engineering 
Standards  Committee,  with  the  deletion  of  the  same  sizes 
referred  to  in  the  bare  conductors  for  overhead  mains,  leav- 
ing the  sizes  for  adoption  as  follows : — .05,  .075,  .1,  .15,  .2,  .3, 
.4,  and  .5  sq.  in. 

It  was  also  resolved  to  recommend  that,  as  it  was  desirable 
that  the  various  kinds  of  mains  in  use  should  be  readily  dis- 
tinguishable from  the  outside  without  cutting  the  cable, 
makers  should  he  asked  for  suggestions  in  regard  to  this 
matter,  such  as  by  varying  the  width  of  the  standard  tapes, 
or  by  introducing  a  steel  wire  or  wires  in  the  jute  serving, 
cottimonly    used  over    the    aiTQouring. 

I^eiers.—That  two  two-wire  meters  be  adopted  for  use  on 
low-tension  supplies  in  preference  to  three-wire  meters. 
Sizes  :— 3,  5,  10.  25,  .50,  and  100  ampres. 

Plugs  for  Heating  and  other  Circuits. — This  matter  was  re- 
ferred to  the  Council  to  decide  upon  certnin  standards  as 
regards   sizes. /dimensions.   &c. 


An  Electric  War  Boat. — Tlic  Secretary  of  the  Admiralty 

on  Saturday  issued  the  followinfr  statement ; — 

"An  attack  was  made  to-day  on  our  vessels  patrolling  the  Belgian 
coast  by  an  electricallv-controUed  high-speed  boat.  The  attack 
was  defeated,  and  the  boat  destroyed." 

Various  methods  of  controlling'  boats,  aircraft,  ^^c  from  a  dis- 
tance bv  wireless  transmission,  or  by  sound  waves,  have  been 
<le3cribed  in  our  pages  ;  none  of  them  advanced  le,vond  the  expe- 
rimental stage,  but  perhaps  the  Germans  are  trying  to  develop 
some  such  system  on  a  practical  scale. 

The  Time.':  states  that  four  such  boats  have  already  been  destroyed  : 
they  are  propelled  by  petrol  engines,  electrically  controlled  from 
the  shore,  and  convoyed  by  aeroplanes.  The  Admiralty  regards 
them  as  "  freak  vessels." 


THE      ENUINEER     ANM     .AORICULTURii. 


I'HE  report  uf  the  Sub  (^ommittee  .it  the  Cunjumi  Buai.J  ..i 
Scientnic  Societies  on  the  .Vppliculiou  ul  Science  to  Agricui 
lure,   .which  has  been  recenii}    ibsued,  reads  as   follows;  — 

This  Sub-Committee   was  constituted  "to  inquire  into  and 
report  upon   the  work  at  pr«jBeut  in    jirogiv^s  on    the   appli<a 
tion  of  science  to  agriculture,  and  to  make  such  ri-couiiii.-iidH- 
tion.s  as  tliey  think  Jit  with  a  vic-w   to,  prouiuling  the  applica- 
tion III  engineering   to    this  siibjtxl." 

The  Sub-Coiiiiiiittee  c(iiii|>iisi'd  the  following  members;  — 
liord  Portsmouth  (chairman  and  convener),  Mr.  A.  E.  L. 
Chorlton,  Mr.  A.  D.  Hall,  and  Sir  John  Snell.  To  these 
names  the  Executive  Committee  added  Dr.  J.  .\.  Voelcker 
and  Captain  J.  Bell  White,  K.N.K.,  the  representatives  of  the 
.'Vgricultural  Society,  and  the  Agricultural  Organisation  So- 
ciety nominated  the  Rt.  Hon.  E.  Dyke  Acland  and  Mr.  J. 
Nugent  Harris.  The  Sub-Committee  has  held  three  meet- 
ings, and  has  co-opted  Mr.  1'.  S.  Courtney  to  assist  it  in  rela- 
tion to  engineering  problems. 

The  Sub-Committce  decided  that  certain  fundamental  data 
were  required,  and  that  there  appeared  to  be  no  Government 
department  or  organisation  which  possessed  this  information. 
A  sub-committee  was  therefore  appointed  consi.sting  of  Sir 
John  Snell,  Messrs.  Courtney,  Chorlton,  and  Nugent  Harris, 
to  obtain  the  neces.sary  information.  ."V  series  of  questions 
has  been  issued  to  various  experienced  authorities,  and  some 
most  valuable  and  comprehensive  replies  have  been  returned. 
Through  the  help  of  the  Agricultural  Organisation  Society 
a  careful  census  is  now  being  taken  in  districts  where  there 
are  various  classes  of  agriculture.  The  object  is  to  ascertafin 
the  amount  of  produce  sent  out  from,  and  the  raw  materials 
conveyed  to,  these  districts,  and  the  times  when  such  trans- 
port is  effected;  also  the  times  occupied  in  seasonal  opera- 
tioiis  on  the  land,  whether  ploughing,  harrowing  and  culti- 
vating, or  reaping  and  threshing,  and  certain  stationary  opera- 
tions. It  is  hoped  from  this  detailed  information  to  obtain 
valuable  data  on  which  to  build  practical  e.stimates  of  the 
power  required  and  costs  of  operation,  and  to  compare  the 
relative  advantages  and  costs  of  steam  or  internal  combustion 
machines  and  electrically-operated  machines. 

It  is  proposed  also  to  report  on  the  methods  of  transit  and 
transport,  possible  co-operation,  especially  in  the  establish- 
ment of  necessary  repair  sheds,  tools,  and  skilled  mechanics, 
and  to  endeavour  to  suggest  practical  standards  of  machines 
of  various  kinds. 

Such  an.  investigation  must,  from  its  nature,  take  some 
considerable  time,  but  the  Committee  hopes  to  progress 
rapidly  once  the  fundamental  information  and  seasonal  dia- 
grams are  available. 

The  Engineering  Sub-Committee,  after  careful  deliberation, 
has  come  to  the  conclusion  that  it  cannot  help  effectively  in 
the  development  of  internal  combustion  engine-driven  trac- 
tors, and  for  this  reason  ;  The  Government  have  already  put 
in  hand  many  thousands  of  tractors,  and  practical  application 
of  so  many  various  types  of  tractor  must  inevitably  lead,  by 
a  process  of  trial  and  error,  to  a  speedy  evolution  of  types 
most  suitable  for  the  various  conditions  of  soil  and  climate. 
Reasonable  standardisation  must  also  follow  as  a  matter  of 
course. 

The  Sub-Committee,  however,  emphatically  believes  that  a 
great  future  await.>  the  development  of  electrical  applications 
to  agriculture  in  this  country.  WhOe,  on  the  one  hand,  in 
Germany  enormous  developments  have  taken  place  in  agricul- 
tural districts,  and  farmers  have  increasingly  utilised  electric 
power,  not  only  for  stationary  motor  purposes,  such  as  thresh- 
ing, grist  mill-s.  and  cream  separation,  but  also  for  ploughing, 
cultivating,  and  hoeing;  on  the  other  hand,  in  this  country, 
it  must  unhappily  be  .said  that  no  applications  of  electricity 
to  agricultural  purposes  beyond  that  of  the  fannstead  have 
been  made.  This  position,  no  doubt,  largely  ari,ses  from  the 
fact  that  practically  no  electricity  has  been  as  yet  distributed 
in   agricultural  districts. 

A  Departmental  Committee  of  the  Board  of  Trade  on  Elec- 
tric Power  Supply  has  been  sitting  for  some  months  past,  and 
it  is  probable  that  wider  powers  of  distribution  will  be 
granted  in  the  near  future,  and  that  cheap  power  will  be 
available  for  transmi.s.sion.  not  only  to  indu.strial  districts,  but 
also,  should  the  demand  arisse,  to  agricultural  districts. 

In  the  Report  to  the  Board  of  Agriculture  on  "  .Agricul- 
tural Credit  and  Agricultural  Co-operation  in  Germany  "  (Cd. 
0,626)  it  is  stated  that  in  1913,  electrical  power  was  already 
being  utilised  by  large  landowners  to  a  remarkable  extent, 
and  that  its  use  ha<l  been  stimulated  by  the  marked  increase 
in  the  employment  of  both  large  and  small  agricultural 
maehinery.  Electricity  was  then  extensively  employed, 
especially  for  driving  threshing  machinery,  hoes -and  culti- 
vators, grist  mills,  cream  separators.  &c..  and  it  was  antici- 
pated that  electrically-driven  ploughs  would  increase  consider- 
al)ly  in  number.  There  are  already  several  different  designs 
of  electric  ploughs  in  u.se.  but  they  are  said  to  be  expensive 
in  first  cost,  and  in  Germany,  on  this  account,  they  were 
then  only  considered  profitable  for  farming  areas  of  about 
1.500  acres  and  over,  and  were  only  procurable  by  large 
owners  or  combinations  of  small  owners.  The  report  says 
that  electrical  ploughs  "  are  stated  to  be  more  advantageous 
than  steam  ploughs,  and  that  the  use  of  machinery  has  been 
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stimulated  by  the  dearth  of  farm  hands,  and  not  only  has 
the  introduction  of  electrically-driven  machinery  partially 
met  this  need,  but  it  has  also  made  the  task  of  very  small 
farmers  less  strenuous." 

The  report  also  says  that  "  apart  from  the  advantage  of 
saving  or  replacing  labour,  electricity  is  advantageous  to 
farmers  through  the  low  cost  of  maintenance  of  the  electrical 
apparatus,  the  absence  of  running  expense  when  not  being 
utilised,  the  rapidity  with  which  it  can  be  put  in  operation, 
its  simplicity  for  handling,  the  facility  with  which  the  motor 
1  an  be  applied  to  the  working  of  several  machines  sinnil- 
t;irieiinsly,    its    precision,     its    cleanliness,     its    licedom     from 


THE    TEMPERATURE     CONTROL    SYSTEM    IN 
THE    CHARING    CROSS    HOSPITAL. 


The  necessity  of  maiiituining  an  equable  temperature  in  hospital 
wards  will  immediately  be  recognised,  and  any  method  of  accurately 
and  conveniently  measuring  the  temperatures  of  the  various  wards- 
throughout  the  building  is  of  importance  as  a  means  to  this  end. 

A  short  description  of  the  system  of  temperature  control  employed 
in  the  Charing  Cross  Hospital  will  therefore  beof  interest.  In  this 
hospital  the  thermometers  Kxed  in  the  wards  each  consist  of  a  coil 
of  iilatininu  wire,  suitably  protected,  forming  the  bullj  of  a  i)latinum 


Fio.  1,— Ukorgk  Dru.m.moni)  \V.\Hn,  ('h.\1(Ino  Cross  Hospital. 


Fio. 


SwrrcHBO.\Rn  in  Kitchen. 


danger  of  lire,  and,  under  uniinal  conditions,  its  comparative 
cheapnes.s." 

The  Sub-Ciimniittee  believes  that  electric  power  can  be  dis- 
tributed ti)  farms  at  prices  which  would  pay  the  farmei-. 
There  is  no  question  as  to  the  economy  of  electric  motors 
for  stationary  purposes,  and  the  important  matter  which  re- 
i|uires  practical  ex|-K>riTnent  and  proof  is  the  application  oi 
electricity  to  ploughing  and  cultivation,  reaping  and  bind- 
ing, &c. 

.\n  electrically-propelled  plough  or  other  agricultural 
machine  would  be  both  simpler  in  construction  and  easier  to 
handle,  inspect,  and  repair  than  an  oil-driven  machine.  Theie 
worked  implements,  as  the  source  of  power  {i.e..  coal  or 
the  change  of  speed  and  speed  control  is  greatly  easier,  and 
the  protection  of  motors  and  reduction  gear  from  dust  and 
dirt  can   be  made  absolute. 

A  national  advantage  would  lie  in  the  use  of  electrically 
worked  implements  as  the  source  of  power  (i.e.,  coal  or 
water)  i.s  in  the  country,  whereas  oil  would  generally  have  to 
be  imported  for  the  -larger  internal-combustion  motors. 

Electricity  may  also  be  u.sed  for  intensive  cultivation.  Ex- 
periments have  already  been  made  on  a  rea,sonablv  ext(uisive 
scale  which  go  to  show  that,  retfiix  parihiix.  there  is  an  in- 
creased yield  when  high-pres.sure  electricitv  is  di.schargivl 
above  the  cultivated  area.  Further  research  is  recpiired  in 
thi.s  important  matter. 

The  F.ngin(vring  Sub-Committee  recommends  that  arrangi- 
ni<-nts  should  be  rnadi-  with  an  experienced  agricultural  ini- 
pli-ment  mamifactnrer,  and  an  ex|)erienced  electrical  planl 
manufaetnrer  to  design,  construct,  and  test  practicallv  an 
eb-itncal    tractor,   ami    possibly   other    agricultural   inaihim-s. 

.\  resfilution  of  I  he  Oonjoint  Board  was  made  unanimouslv 
on   October  inth.   1917,' as  nnder:  — 

"  The  Oonjoint  Board  recommend  that  the  Board  of  Agri- 
culture, he  asked  to  grant  the  necessarv  funds  for  desigmiig 
ronstnuting.  and  testing  practically  an  electrical  tractor  and 
certain  other  agricultural  machines,  and  to  appoint  the  .\gri 
cultural  Sub-Committee  for  some  of  its  mend)er.s)  as  ^an 
Executive  Committee,  to  superintend  the  ilesigning.  building 
snd  testmg  of  such  plant,  and  to  prepare  a  report  thereon  " 


The    Electrical  Slerilisation  of  Milk.-  The  process  by 

which  milk  is  elticiently  sterilised  with  the  aid  of  alternating 
eurient.  without  aHVittinjr  its  taste,  compositicm.  or  nutritivr 
qualities,  at  one  of  the  milk  depots  of  the  Li verjwol  Cori^ration 
under  the  sujiervision  of  Prof.  .1.  .M.  Beattie.  was  descrihe<l  in  a 
recent  issue  of  the  Pn,,/ it :,„„■,:  As  we  have  received  iiuiliiries 
lately  on  this  subject,  we  may  mention  that  a  full  illustrateil 
(le.wription  of  the  proe.e<iH  apiK-ared  in  our  issue  of  .Fidv  Hist.  lilU. 


reiistance  thermometer  and  coiniected  by  ordinary  copper  leads  to 
a  1  indicating  switchboard  erected  in  the  en.ijineer's  office.  One  of 
tiie.se  thermometers  is  indicated  by  an  arrow  in  ^g.  1.  All  the 
thermometers  from  the  various  wards  are  wired  to  a  single  32-point 
switchboard,  and  by  means  of  a  plui;  connection  any  required 
thermometer  can  be  connected  to  the  indicator,  which  is  calibrated 
to  give  direct  readinsrs  of  temperature.     By  this  means  the  tempera- 


tures in  all  tile  wanls  are  c-usily  determined  at  reirular  intervals, 
anil  the  saviii!_'  in  time  ami  labour  etfecteil  by  such  a  centraliseil 
system  is  obvious.  ) 

In  the  kitchen  of  the  hospital  a  similar  in.stallatioii  of  thennometers 
is  employed  for  measuring  the  tein))eratures  in  milk  sterilisers  and 
gas  ovens.  Fig.  2  illustrates  the  switchboard  belonging  to  the 
kitchen  installation. 

As  will  l)e  seen  from  the  diagram  of  connections  given  in  fig.  3, 
the  instruments  operate  on  the  Wliealstoue  bridge  principle,  the 
bridjre  liein^'  balanced  .it  the  zero  position  of   the  inilicvtor  and  the 
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deflections  beinjl  caused  by  the  current  which  jhissps  through  the 
tralvanometer  coil  when  a  change  in  thetemi>eniture  of  thethermo- 
iMoter  throws  the  bridjre  out  of  balance.  The  current  necessary  to 
operate  the  thermometers  is  supplied  liy  a  1-volt  uccnniulator.  In 
addition  to  the  various  thernuimeter  switches  on  the  boaixi,  there  is 
a  switch  marked  "test,"  and  wheii  the  phiK'  is  in,sertt!<l  in  this 
.switch  the  jiointcr  of  the  indicator  is  deflected  to  a  certain  position 
marked  on  the  scale  if  the  instrument  i,s  in  correct  ailjustment.  A 
means  is  provided  of  readily  compensatinj;  for  any  variations 
caused  by  a  fall  in  the  voltage  of  the  accumulator. 

In  addition  to  the  two  sets  of  electrical  thermometers,  the 
(Uiarinfr  Cross  Hospital  has  also  installed  a  number  of  H.  and  M. 
mercury-in-.<leel  recordintr  thermometers  for  ^'ivinjj  continuous 
recorrls  of  water,  steam,  and  tine-fras  tem]x<ratnres  at  various  points 
ill  the  heating  system.    One  of  the  instruments  also  serves  to  record 


Fiti.  i. 


Te.MPEHATLIRE    .\.\I)    PkESSUKE   ReCORDEHS.    .\ND   I'HEK.MdiMETEU 

Switchboard. 


the  steam  pressure  in  this  system.  A  view  of  these  temperature 
and  pressure  recorders,  together  with  the  distance  thermometer 
switchboard  for  taking  ward  temperatures,  is  given  in  fig.  i.  The 
recording  thermometers  have  each  a  steel  bulb  placetl  at  the  point 
where  the  temperature  is  to  be  determined  and  connected  by  the 
retiuisite  length  of  steel  capillary  tubing  to  a  Bourdon  spiral  fixed 
behind  the  dial  of  the  recorder.  The  bulb,  capillary  tubing  and 
spiral  are  filled  with  mercury,  and  changes  of  temperature  in  the 
bulb  give  rise  to  corresponding  changes  of  pressure  inside  the 
instrument,  these  being  magnified  and  recorded  on  a  circular  chart 
calibrated  in  degrees  of  temperature,  by  means  of  the  usual  pen 
mechanism  in  connection  with  the  Bourdon  spiral. 

The  thermometer  installations  at  the  Charing  Cross  Hospital 
were  carried  out  by  the  Cambridge  Scientific  Instrument  Co.,  Ltd., 
(Cambridge,  under  instructions  from  Mr.  A.  H.  Barker,  Wh.Sc. 
consulting  engineer. 


set  out  and  the  proof  arrived  at  by  the  lest  of  logic.  It  should 
not  be  a  serious  matter  to  apply  that  test  to  our  present  proposi- 
tion. 

Upon  what  are  As.sociations  based  .' 

The  hand  of  precedent  here  guides  us.  The  world  is  an  Associa- 
tion of  nationalities;  nations  are  Associations  of  races:  races. 
A.';>ociation-i  of  individuals,  Kach  way  we  look,  there  wc  find 
Associations,  companies,  societies,  unions,  federations,  and  the 
like.  They  are  in,  and  of,  scicnoe.  industry,  commerce,  lit<raturp, 
religion,  the  drama,  art.  philosophy,  and  entertainment.  Hut 
why  ,'  Because  there  exists  a  common  denominator.  That  is 
fundamental  to  every  nation,  race,  or  association-  it  is  the  essence 
of  collectivism. 

Testing  our  conclusion,  we  find  innumerable  exaraijlesMn  the 
history   of    associations  where,  with   the    loss  of  that  common 
denominator,    collectivism    sub-divides    or    dis- 
,solves  into  individualism. 

Leaving  generalities  and  applying  onrwlvc; 
to  the  specific  case  in  liand — an  Association  of 
Station  Engineers— we  may  set  it  ilown  as  sound 
theory,  if  an  incorrect  state;nent  of  practice, 
that  all  station  engineers  have  identical  training 
and  qualifications.  Assuming  this,  we  conclude 
a  common  denominator — viz.,  identical  training 
and  (qualifications. 

Did  we  carry  investigation  no  further,  then 
surely  here  are  all  the  elements  of  Association. 

Our  investigation,  however,  is  incomplete  ; 
there  is  another  possible  common  denominator 
— viz.,  degree  of  administration.  .\11  presumably 
are  administrative  :  the  difference  is  one  of 
degree,  and  herein  lies  our  problem. 

if  the  common  denominator  is  theoretical 
equality  of  engineering  training  it  must  be  an 
invariable,  and  an  assogiation  so  founded  would 
be  stable. 

If  the  common  denominator  is  degree  of  ad- 
mistration.  then  it  is  a  variable,  and  an  associa- 
tion so  founded  would  be  unstable.     But  it  is  neither  the  one  nor 
the  otiher  ;  it  is  one  qualified  by  the  other. 

We  are  forced,  then,  to  the  conclusion  that  an  association  would 
only  be  stable  between  the  limits  of  the  purely  administrative  and 
the  wholly  operative. 

Exactly  who  is  between  these  limits  is  a  matter  for  individual 
decision  ;  classifications  and  designations  are  misleading. 

The  need  for  an  association  exists  beyond  doubt,  but  the  crisis 
that  makes  clear  such  need  is  not  necessarily  a  common  denomi- 
nator upon  which  to  found  an  association. 

Confusion  of  thought  only  leads  to  recrimination  :  so  soon  as  it 
is  clear  that  economic  pressure  is  the  cause,  and  not  the  common 
denominator,  every  section  will  sort  itself  out  on  the  basis  of  the 
common  denominator, 

London,  S.W.  H.  W.  Healy. 


CORRESPONDENCE. 


Letle 
III 


ei-x  received  hy  us  after  5  P.M.  ON  TOESDAV  cannot  appear  until 
-  :e  followini]  iveek.  Correspondents  should  forivard  their  cominuni- 
rntionji  at  the  earliest  possible  moment.  No  letter  can.  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


It  would  be  interesting  to  know  how  it  comes  about  that  corres 
pondence  between  this  Association  and  a  Government  Department 
finds  its  way  inti?  the  hands  of  the  Electrical  Trades  Union.  In 
case,  however,  the  reply  made  by  this  Association  to  the  letter 
from  the  Chief  Industrial  Commissioner's  Depai-tment.  sent  to  you 
by  Mr.  \V.  J.  Webb,  has  not  already  been  brought  to  his  notice,  I 
enclose  a  copy  for  publication. 

W.  Arthur  Jones, 
ffon.  Sec.  Association  of  Electrical  Station. 
Engineers  of  London. 
Leytonstone,  yavemher  5th.  1917. 


The  E.T.U.  or  the  A.E.S.E. ? 

It  is  interesting  to  read  the  mass  of  correspondence  served  up  by 
the  respective  Secretaries  of  the  E.T.U.  in  the  frantic  endeavour  to 
bolster  up  their  claim  to  represent  the  electrical  station  engineer. 

I^nfortunately  for  the  E.T.U..  the  letter  from  the  St.  Pancras 
■B.C.  is  obviously  an  answer  to  an  inquiry,  and  offers  no  proof  that 
the  E  T.U.  had  anything  to  do  in  the  matter  of  war  bonus  and 
wages. 

Regarding  the  letter  from  the  North  Metropolitan  Electric 
Power  Supply  Co.,  the  managing  director  distinctly  states  that 
'■  the  arrangement  only  applies  to  weekly  or  hourly-paid  men." 
which,  of  course,  rules  out  the  engineers-in-charge  at  the  power 
stations. 

IL  is  evident  to  the  least  initiated  that  the  electricity  supply 
chief  engineers,  being  clever  and  far-seeing  men.  will  be  quite 
approachable  and  considerate  in  the  matter  of  war  bonus,  in  order 
that  the  efficiency  of  their  undertakings  shall  not  suffer  owing  to 
having  assistants  who  are  harassed  by  pecuniary  troubles.  It  is, 
therefore,  up  to  the  A.E.S.E.  to  see  that  the  E.T,U,'s  aggressive 
methods  do  not  get  the  credit  for  all  justice  meted  out  to  the 
electrical  station  engineers, 

I  certainly  hope  "  W,  F.  K,"  is  a  member  of  the  E,T.L-. 

C.  B.  T.,  A.M./.K.K 


The  letter  of  "  W.  F,  K."  in  your  last  week's  issue  is  amusingly 
satirical,  but  volubly  incoherent,  No  useful  purpose  is  served  by 
shelving  the  problem  or  obscuring  issues  by  an  indiscriminate  appli- 
cation of  a  gift  for  cynical  asperity — except,  perhaps,  to  provide  a 
little  harmless  amusement. 

A  remembrance  still  lingers  of  a  casual  acquaintance  with  the 
Euclid  of  our  studious  youth — how  each  proposition  was  clearly 


[copy.]  I 

'•  October  19th.  im. 
"  Sir  George  Askwith, 
"  Chief  Industrial  Commissioner's  Department, 
"  Ministry  of  Labour,  Whitehall. 

"  Dear  Sir, — Yours  of  yesterday  to  hand.  I  note  your  suggestion 
with  regard  to  communicating  with  Mr.  W.  J.  Webb,  of  the 
Electrical  Trades  Union, 

''  This  suggestion  is  evidently  based  upon  a  misconception  of  the 
true  situation,  and  the  following  facts  should  make  this  clear. 
This  is  not  a  quarreOjetween  two  sets  of  Trade  Union  officials  as  to 
which  Union  can  claim  the  greater  membership.  This  Association 
has  no  paid  officials — its  acting  officers  are  engineers  engaged  in 
power  stations,  and  have,  therefore,  a  fully  developed  sense  of  their 
responsibilities. 

'■  The  London  power  stations  are,  at  this  moment,  vital  key  indus- 
tries directly  controlling  the  output  of  war  material.  The  suggestion 
that  the  highly  trained  engineers  in  control  of  this  important 
section  of  national  industry  should  become  absorbed  by  the  Elec- 
trical Trades  Union  (which  is  essentially  a  wireman's  Union,  and 
has,  only  recently  taken  advantage  of  dissatisfaction  amongst  sub- 
station men — mostly  L.C.C.  men— to  embrace  them,  and  thus  claim 
to  represent  engineers-in-charge),  is  unquestionably  opposed  to 
national  interests. 

'No  section  of  men  have  been  more  loyal  or  patriotic  than  power 
station  engineers,  and  I  suggest  that  it  is  vital  to  preserve  their 
entity. 

"  As  your  letter  is  in  no  way  a  reply  to  my  communication  of  the 
1 7th  inst.,  I  shall  be  glad  to  receivie  either  a  negative  or  affirmative 
concerning  representation  at  the  impending'  conference  between  the 
A.M.E.E.  and  E.T.U, 
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■•'I'he  fact  that  this  Association  has  iu  its  membership  practically 
every  eugineer-in-charffc  at  the  30  London  Council  stations  cited 
by  the  E.T.U.  should  in  itself  be  sufficient  evidence  of  the  "-rotesque 
nature  of  the  claim  made  by  the  E.T.U.  to  represent  power  ^tation 
ontrineers.  .    ,    „  ,       i   j  t 

-  In  view  of  the  urgent  nature  of  the  matt«r,  I  shall  be  glad  to 
have  an  early  reply  in  order  to  place  the  matter  before  the 
Kxecutive  Committee. 

"  Yours  faithfullv. 

■'(Sig-nod")        W.  Arthur  Jones,  A.M.I.E.E.  ' 


The  following  is  taken  from  the  "  Branch  Notes "  of  the 
KlectricaJ  Trude.i  ./hiii-ik/I  dated  September,  1!U7  :— 

•■Our*  slogan  should  continue  to  be  that  membership  of  our 
Union  carries  with  it  exemption  from  military  service.  Nothing 
else  will  satisfy  us  ;  anything  less— well,  there  is  trouble  for 
someone."  . 

Earlier  in  the  same  note  attention  is  drawn  to  the  increasing 
membership  of  the  Union,  and  before  the  Chief  Industrial  Com- 
missioner, on  September  .")th,  emphasis  is  again  given  to  this  feature. 
A  not  unnatural  inference  from  this  would  be  that  there  is  some 
connection  between  the  increasing  membership  of  this  Union  and 
the  claim  of  exemption  from  military  service  for  its  members,  but 
such  an  inference  would  be  altogether  wrong,  because  of  the 
members  already  serving  with  H.M.  Forces  and  because  of  those 
willing  to  serve  when  required  to  do  so. 

So  far  as  is  known,  the  E.T.U.  is  the  only  one  claiming  for  its 
members  exemption  from  military  service.  It  cannot  be  that  the 
majority  of  the  members  of  this  Union  are  willingly  supporting- 
their  ofiBcials  in  such  a  claim,  but  that  through  ignorance  of  one  of 
the  objects,  they  are  supporting  through  their  Union  a  principle 
which  is  altogether  foreign  to  their  own  real  feelings. 

J.  R.  W.  Gralnge. 

London,  \V..  Xtn-rinlvr  \xl,  VM'i. 

[The  passage  quoted  may  represent  the  policy  only  of  a  particular 
branch  of  the  Union  ;  we  hope  that  it  is  not  endorsed  by  the  Union 
officially.  Perhaps  Mr.  Webb  will  clear  up  this  point,  the  import- 
ance of  which  cannot  be  denied.— Eds.  Elkc.  Rev.] 


With  your  kind  permission.  I  should  like  to  state  my  exjierience 
whilst  a  member  of  the  A.E.S.E.  I  joined  the  A.E.S.E.  soon  after 
the  Manchester  Branch  opened.  At  that  time  anyone  was  eligible 
to  become  a  member  provided  he  worked  in  an  electrical  station. 
The  cleaners,  better  known  as  "assistants,"  were  admitted  to  mem- 
bership. There  was  no  distinction.  Personally,  I  thought  that  a 
good  kick-off  for  social  reform.  The  majority  of  the  members,  I 
feel  sure,  very  sensibly  advocated  Trade  Union  principles,  referred 
to  by  "Status"  as  "'agitators."  The  other  section,  better  known 
as  "Status  Engineers."  did  not  desire  to  associate  themselves  with 
such  an  unhealthy  system  for  fear  of  losing  the  respect  of  their 
chief,  who  is  slowly  grinding  them  down. 

These  are  Trade  Union  methods  :  "  Peaceful  persuasion  first "  ;  if 
this  is  not  effective,  and  it  rarely  is.  then  strike.  Chief  engineers 
and  employers  of  labour  do  not  like  to  be  forced  against  their  will, 
hence  you  lose  their  respect  and  good  feeling  ;  on  the  other  hand, 
you  gain  the  coppers.     "  Status  "  evidently  prefers  the  respect  ! 

"  Status  "  also  says,  "  If  the  A.E.S.E.  joined  the  E.T.U.  there 
would  be  a  division  in  their  ranks."  It  is  evident  that  they  have 
not  yet  lost  Ihrir  agitators. 

The  E.T.U.  are  anxious  to  welcome  these  so-called  agitators. 
They  want  to  better  their  conditions,  and  they  can  do  it.  Let 
"  Status"  remember  that  the  A.E.S.E.  was  allowing  us  to  struggle 
on  with  a  starvation  wage.  We  are  told  to  be  patriotic  because 
we  are  at  war,  but  patriotism  evidently  is  not  in  the  category  of 
the  profiteer.  Let  the  capitalist  satisfy  his  greed  while  we  con- 
tinue to  be  patriotic.     This  nppears  to  be  the  motto  of  the  A.E.S.E. 

Alpha. 


sort  of  action  was  taken  by  the  E.T.U.  It  is  not  too  much  to  say 
that  the  action  of  the  Electrical  Trades  Union  had,  if  anything,  tjie 
effect  of  delaying  the  increase  rather  than  of  assisting  the  employes. 

F.  D.  Napier, 

Hesideiit  Engineer. 
Willesden  Power  House, 

.Xnremhcr  iit/i,  1917. 


The  Teaching  of  "  Electrical  Installation  Work." 

A  practical  man,  who  has  evidently  beenastudent  also,  commentd 
(in  the  current  issue  of  one  of  your  contemporaries)  on  his 
experience  of  the  unsatisfactory  nature  of  the  treatment  of  the 
above  subject. 

.  He  mentions  a  class  of  1 2  students  where  the  workshop  equipment 
consisted  of  "  one  saw,  two  screwdrivers,  one  pair  of  pliers,  wood 
casing,  and  a  few  ineces  of  scrajJ  wire."  If  ^it  be  assumed  that  he 
has  omitted  some  items— such  as  jointing  ii\aterials— he  makes  it 
clear  that  there  was  "  no  conduit,  and  no  distribution  boards,  cut-outs, 
bells,  or  fire  alarms."  ■     j         » 

There  is  much  more  in  the  letter,  pointing  to  utterly  inadequate 
and  unsuitable  methods  of  instruction  ;  and  we  mention  it  here  as 
it  bears  out  what  we  have  said  many  times  in  your  columns. 

A.  P.  Lundberg  &  Sons. 

London,  X.,   /Mohn-  2'Mli,  1917. 


A  Graphic  Method  of  Calculating  the  Resistance  of  two 
Circuits  in  Parallel. 

In  your  issue  of  January  24th,  1913.  and  since  in  a  later  issue  was 
described  a  method  for  calculating  the  resistance  of  two  or  more 
circuits  in  parallel.  Having  had  a  number  of  calculations  to  make, 
I  thought  the  simple  way  in  which  a  "shunt  calculator"  may  be 
made  might  be  of  interest  to  your  readers.  All  that  is  necessary  is  a 
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In  the  current  issue  of  the  E[,ectbical  Review,  under  the 
above  heading,  Mr.  H.  H.  Morton  makes  certain  statements  which 
i:annot  be  allowed  to  pass  unchallenged. 

He  states  that  among  the  employes  of  the  North  Metropolitan 
Electric  Power  Supply  Co.  the  E.T.U.  have  a  membership  of  over 
.".0,  which  may  be  correct,  but  read  in  conjunction  with  the  previous 
paragraph  it  might  be  inferred  that  the  'lO  members  include  the 
supervising  grades  of  power-station  charge  engin(!ers.  I  challenge 
.Mr,  Morton  to  give  the  name  of  one  member  of  the  staff' — that  is 
to  say.  a  technically-trained  engineer  in  responsible  charge  of  a 
watch  in  any  of  the  company's  power  houses — who  i.s-  enrolled  in 
the  E.T.U.  The  membership  of  '>0  does  embrace  sub-station 
attendants  and  various  lower  grades  down  t«  and  including 
trimmers  and  yardmen. 

I  hold  no  brief  for  the  A.E.S.E.,  Init,  in  common  with  my  col- 
league.', I  strongly  object  to  the  action  of  the  E.T.U.,  which  pur- 
poirts  to  speak  for  a  cla,ss  pf  men  who  are  not.  and  do  not  wish  to 
be.  in  any  way  associated  with  them. 

With  regard  to  the  imputation  of  misrepresentation  which  Mr. 
Morton  acousee  the  A.E.S.E.  of  making;.  I  make  no  comment,  as 
tbie  matter  will  probably  he  dealt  with  by  correspondents  more 
conversant  with  tho  tacts  than  I  am  I  do,  however,  charge  Mr. 
Morton  with  direct  raisrei'refentation  when  ho  states  that  the 
E.T.U.  obtained  the  Enginoeriny  .\ward  for  "our  North  Metro- 
politan members." 

As  one  of  the  principal  asgiatants  in  the  company.  I  am  in  a 
position  to  know  that  the  question  of  making  further  increases  in 
tha-rates  or  bonuses  already  paid  was  being  considered  before  any 


piece  of  cross-sectioned  paper  on  which  the  abscissie  and  ordinate* 
are  marked  off  in  equal  dimensions  from  (I  to  100  to  any  convenient 
scale,  say,  2  cm.  =  10  ohms,  starting  from  the  top  left-hand  corner. 
The  diagonal  is  now  drawn  as  shown.  It  will  be  si^eu  that  the 
diagonal  division  =^   s/2.  or  1 '4 14  times  a  division  on  the  sides. 

Hence,  if  we  put  a  straight  edge  on  .HO  w  and  fiO  m.  it  crosses  the 
diagonal  at  20m.  which  is  the  joint  resistance. 

I..  0.  Meyer. 

Ufdfonl.    Orliihcr    i'Mll.    1917. 


Dublin  Electricians'  Wages— Some  time  ago  the  Dublto 

Electrical  Trades  Union  and  the  Master  Contractors'  Association 
failed  to  come  to  an  agreement  as  to  an  award  of  15s.  increased 
wages,  passed  by  the  Committee  of  Production,  and  the  Union  men 
ceasefl  work.  Ultimately  the  masters  made  an  offer,  which  Was 
accepted  unconrlitionally  and  without  prejudice  to  any  demand  iti 
the  future.  The  n\6.  rate  of  payment  was  9id..  with  28.  Id.  ww 
bonus  equal  to  lOJd.  per  hour  (.Vi  hours)  ;  the  new  rate  is  Is.  |>er 
hour  (50  hours),  and  a  special  rate  of  3s.  per  week  for  thoae 
engaged  on  war  work. 


*  fUectrifiti/.  page  651, 
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A  PORTABI.B   KLECTRIC-LAMP  COOKING   EiOX. 


Mk.  Lkiii.im:  Kdwards.  of  si,  St.  Miirfrareta  Road,  Twickenham, 
has  y>rouirht  to  our  notice  an  injrenious  device  oaloulated  to  brinp 
•  lectric  cooking'  within  the  reach  of  everyone  who  has  an  clcctricit.v 
>nppl.v.  It  consists  essentiail.v  of  an  improved  "  hay-box  "  provided 
with  a  heating  clement  to  maintain  the  temiwratnre  necessary  for 
ronkin).'.  thus  ffettinjr  over  the  inherent  defect  of  the  plain  haj'-box. 
The  heatiufr  element  is  nothinjr  more  elahoi'ate  than  an  ordinary 
:!:.'-c.P.  carbon  lamp,  attached  to  a  leni^th  of  Hexible,  which  can  be 
iMunected  to  any  lampholder  with  the  aid  of  an  adapter.  The 
eoiistruction  of  the  box  is  shown  in  the  accompanyin};'  ti'iurcs.  It 
conei.^ts  of  two  iron  cases,  thermally  in.sulated  from  one  another  by 
■(.luidos"  expanded  cork — a  material  oriiiinally  )iro(lnced  by  the 
inventor  for  other  purposes,  but  ailmirably  iulapted  for  heat 
insulation,  as  the  (rranulated  cork  is  put  through  a  tr.atment  which 
expands  the  air  cells  to  twice  their  normal  size,  resultin},'  in  a  Iit;ht. 
resilient,  and  sanitarv  material,  which  cannot  become  soilden  with 
water  and  is  very  durable.  Its  thermal  conductivity  is  stated  to  be 
0041.  A  hole  is  provided  near  the  buse  of  the  box,  throuffh  which 
the  lampholder  is  parsed,  the  lamp  bein?  insei-ted  from  the  inside  ; 
the  loss  of  heat  through  the  hole  is  tritlinj:',  and  the  faint  li<rht 
which  escapes  aft'onls  an  indication  that  the  lamp  is  aliffht.  The 
inner  case  is  specially  desit;'ned  for  convenience  in  use,  and  handy 
stands  are  provided  which  enable  several  dishes  to  be  cooked 
simultaneously  ;  the  ordinary  hay-box  must  on  no  account  be  opened 
after  the  hot  dish  has  been  placed  inside  it.  but  the  electric  hay-box 
can  be  opened  for  inspection  or  removal  of  the  dishes  without 
affectinfj  its  functions,  as  the  temperature  is  soon  restored  by  the 
lamp  to  the  proper  value.  The  maximum  power  consumed  is  120 
watts,  and  the  cooker  can  be  left  unattended  for  hours  without 
risk  :  it  can  also  be  used  in  any  room  where  current  is  available, 
beingf  perfectly  portable. 

Mr.    Edwards    ha.s   tested  the  cooker  repeatedly  in  steaming'  and 
stewinir  foods,  roasting  and  stewing  simultaneously,  and  in  baking 


.scheme  lor  proviiliug  Russian  agricultural  prisoners  with  sanijile 
Miuchities  to  take  back  with  them  to  their  villages,  with  the  promise 
of  a  commission  on  any  they  can  sell.  'I'his  should  help  to  make  vis 
fidly  aUvo  to  the.  sort  of  competition  we  must  be  ready  to  face."— . 

Fintn/riii/  'liiHi'.s. 

Book  Notices. —  Trims  <>/  lin/ns/iin/  I'ldiv.  By  Atex. 
Ramsay.  T.,ondon  :  (Nonstable  ii^  (\>..  t,td.  Us.  net. — The  author 
of  this  very  rearlable  contribution  to  what  is  really  one  of  the  most 
jiressing  subjects  of  the  times,  considers  the  reltttion>  in  the 
industrial  equation,  of  the  two  factors.  Capital  and  Labour,  Hnd 
endeavours  to  suggest  a  means  by  which  the  two  may  be  brought 
into  co-opr'ration  for  their  mutual  interest  and  the  good  of  the 
comraunity.  The  main  question  at  issue  is  that  of  wages  ;  hut 
wage  is  a  relative  term,  anil  its  vaUu^  dci)eiids  upon  the  com- 
modities that  can  be  ])urchased  with  what  is  earned.  Employers 
nnist  adopt  improves!  i)r(jduction  methods  in  order  to  carry  the 
inevitable  additional  labour  charges  ;  they  will  need  to  show  dis- 
cernment and  symjiathy.  and  workmen  must  agree  to  abandon 
their  attitude  of  hostility  and  suspicion  and  promote  a  willingness 
to  co-operate  in  the  extension  of  a  system  which  will  make  it 
jiossible  for  Labour  to  i)rosper  and  Capital  to  get  a  fair  return. 
Following  a  general  statement  along  these  lines,  Mr.  Rameay 
devotes  following  chapters  to  th('  following  matters,  which  have  an 
important  bearing  on  the  whole  subject  ; — The  growing  power  and 
the  immediate  demands  of  Labour  :  how  employers  can  increase  pro- 
duction ;  the  American  example  (manufacturing  methods  and  the 
relationsof  employers  and  employed  in  relation  thereto) ;  education 
and  environment :  the  mind  of  Labour  ;  themachiaer.yof  arbitration  ; 
the  control  of  food  prices  :  the  limitation  of  profits  ;  and  moral 
responsibility.  The  author  covers  a  very  wide  ground,  and  touches 
upon  many  of  the  social  conditions  which  in  realit.y  lie  at  the  very 
root  of  the  whole  tree  of  discontent  with  life,  and  which,  unless 
the.v  are  removed  or  ameliorated,  will  always  prevent  the  full  fruit 
of  permanent  industrial  peace  being  achieved.  We  are  all  eager 
for  millennial  conditions  to  prevail  in  industry.     It  is  right  to 


pies,  cakes  and  pastry.  Hot  water  put  into  the  cooker  cau  be  kept 
hot  for  use  at  an.v  time,  a  convenience  at  night  in  case  of  illness  : 
if  the  water  is  put  in  cold  (50°  F.),  the  lamp  will  heat  12  pints 
to  200°  F.  in  seven  hours,  with  an  expenditure  of  less  than  one  unit. 
The  cooker  was  designed  to  deal  with  small  quantities  of  food, 
and  thus  does  not  compete  with  the  more  ambitious  t.ypes  of  electric 
cooking  apparatus.  Actual  experience  shows  that  a  dinner  for  three 
persons,  consisting  of  3  lb.  of  beef,  roasted  with  potatoes,  steamed 
turnips,  beans,  rice,  and  prunes,  was  done  in  'i\  hours  ;  the  cost, 
including  electrical  energy  for  the  lamp,  the  renewal  of  the  lamp, 
and  gas  for  previously  bringing  to  the  boil  four  saucepans  containing 
the  vegetables,  rice,  and  prunes,  was  thi-ee  farthings.  The  apparatus, 
which  will  soon  be  on  the  market,  can  be  seen  and  tested  at  any  time 
by  appointment.  It  measures  18  in.  in  diameter  and  20  in.  in  height, 
and  weighs  SO  11).      Provisional  protection  has  been  applied  tor. 


BUSINESS  NOTES. 


German  Designs  on  Russian  Trade. —  "  An  illustration 

of  the  vigour  with  which  Germany  is  preparing  to  carry  on  the 
economic  war  after  the  miUtary  campaign  is  over  is  furn'ishefl  by 
what  she  is  preparing  to  do  in  ref;;ird  to  Russia.  It  is  stated  from 
reliable  sources  that  the  enemy  has  already  established  classes  in 
vwhich  discharged  soldiers  are  being  trained  as  commen-ial 
travellers  for  that  (X>untry.  They  are  taught  the  Russian 
language,  Russian  history,  and  Russian  methods  of  business,  and 
are  otherwise  prepared  for  the  work  which  is  supposed  to  lie  before 
them.  Moreover,  a  considerable  number  of  women — some  40.000. 
it  is  believed — are  also  being  taught  Russian,  so  that  they  may  be 
able  to  conduct  correspondence  and  replace  the  sadly  depleted 
ranks  of  male  clerks.     Yet  another  idea  that  is  teing  developeil  is  a 


have  a  high  ideal  in  the  matter,  but  we  live  in  a  very  human  world 
surrounded  with  all  sorts  of  limitations  hindering  the  success  of 
our  high  endeavour.  The  future  of  the  Labour  and  industrial  world 
in  all  countries  may  be  very  different  from  the  past,  but  we  must 
not  suppose  that  a  new  Heaven  and  a  new  Earth  are  going  to 
be  brought  Phuniix-like  from  the  ashes  of  a  horrible  war.  Never- 
theless, a  proper  study  of  the  subject  of  industrial  peace  is  every- 
body's duty,  and  Mr,  Ramsay,  who  claims  to  know  both  sides  of  the 
case  from  experience,  succeeds  in  stimulating  helpful  thinking. 

''  Pnweeilings  of  the  American  Institute  of  Electrical  Engineers," 
Vol,  XXSVL"   Xo.  10.     New  York  :  The  InstitHite.     Price  Si. 

"  Alternating-Current  Electricity  and  its  Applications  to 
Industry."  By  W.  H.  Timbie  and  H.  H.  Bigbie.  London  : 
Chapman  -t  Hall,  Ltd.     Price  13s.  (jd.  net. 

"  Elements  of  Electrical  Engineering."  Vol.  I.  D.  and  \.C. 
Machines  and  Systems.  By  W.  S.  Franklin.  London  :  Macmillan 
and  Co..  Ltd.     Price  S4.50.  " 

"Scientific  Papers  of  the  Bureau  of  Standards."  No.  30ii.  An 
experimental  study  of  the  Fahy  pernieameter.  Washington  : 
<T0vernment  Printing  Office.     Price  10  cents. 

Storage  Battery  Manufacture. — I-h   Societe  des  Aati- 

mulateurs  Elpctriques  (Anciens  Etablissements  Alfre<l  Diniu)  is  the 
name  of  a  new  compau.v  which  has  lately  been  formed  at  Nanterre, 
with  a  capital  of  f  iiO,000,  to  acquire  and  carry  on  the  Dinin  accu- 
mulator business. 

Dissolutions   and   Liquidations. — -^Iea    .MAijXF.rn   Co., 

Ltd.— Mr.  C.  R.  Beeby.  the  controller,  has  applied  for  his  release. 

SteelV  Electric  anp  Enkineerivg  Co..  Ltd..  20fi.  East  India 
n.ick  Road,  Poplar.-  In  this  matter  (a  winding-up  order  was  made 
last  Jul,^•)  accounts  hare  been  lodged  showing  total  liabilities 
41,054  (unsecured  £864).  assets  £11.  and  a  deficienc.y  of  £fi.55  as 
regards  contributories.  Mr.  W.  J.  Warley,  Official  Receiver  and 
Liquidator,  reports  that  the  company  is  a  private  company  pro- 
moted by  T.  G.  Steel.  S.  F.  Hastings  and  E.  Lee.  It  was  registered  on 
Aua-ust  23rd,  l;U(i.  with   a  nominal   capital   of    <;3.0Oo.  and  was 
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forme.l  to  take  over  as  a  jroing  concern  the  business  of  Steel  Bros., 
and  tu  vv  rry  on  the  business  of  electricians,  mechanical  enpfineers, 
&c.  Th,  failure  of  the  company  is  attributed  by  Geo.  Steel  and  S.  F. 
Hastir!.'S  to  want  of  capital  and  pressure  of  creditors. 

Mo9ishiae. — Messrs.  C.  A.  Vandekvell  &  Co.,  Ltd., 

of  .-\ct  li,  have  issued  in  the  form  of  a  picture  postcard  a  useful 
Noveralier  moon-chart  which  has  been  compile;!  by  Mr.  A.  H. 
Midsrlcy.  their  chief  ens'ineer. 

Catalogues   and*    Lists. — British    Thomson-Houston 

Co.,  Ltd.,  77,  Upper  Thames  Street,  London.  E.G.— There  has  been 
issued  by  the  Lamp  and  Wiring;  Supplies  Department  a  waistcoat- 
pocket  card  calendar  for  a  year  from  last  .Tnly.  Supplies,  over- 
printed with  name  and  address  of  contractors  and  dealers,  can  be 
obtamed  on  application  to  the  Publication  Department. 

Messrs.  Bboom  &  Wade,  Ltd.,  High  Wycombe.  Bucks. — Folder 
giving  general  particulars  respecting  Hyatt  flexible  roller  bearings. 

Mr.  John  Phillips,  KW;,  Walworth  Road.  London.  S.E.  17.— 
Illustrated  leaflets  showing  new  designs  of  his  motor-driven 
commutator  grinders. 

The     British     Industries     Fair,     I9I8. — Next    year's 

British  Industries  Fair,  for  which  application  forms  for  exhibiting 
space,  are  now  being  issued  by  the  Board  of  Trade,  will  be  con-, 
siderably  larger  than  those  of  previous  years.  The  last  two  Fairs 
were  held  in  the  Victoria  and  Albert  Museum  and  the  Imperial 
Institute,  and  the  space  available  was  not  suflicient  to  meet  the 
demands  of  the  exhibitors.  In  many  cases,  in  fact,  exhibitors' 
applications  for  space  had  to  be  cut  down  by  as  much  as  (iO  per 
cent.,  and  the  fact  of  the  Fair  being  in  two  buildings  caused  some 
inconvenience.  The  1918  Fair,  which  will  open  on  Monday, 
February  2.5th,  and  remain  open  for  a  fortnight,  is  to  be  held  in 
premises  which  the  Port  of  London  Authority  have  placed  at  the 
disposal  of  the  Board  of  Trade,  and  it  is  hoped  that  the  available 
sp.ice  will  be  sufficient  to  meet  exhibitors'  requirements,  at  any  rate 
for  the  coming  year,  as  the  Fair  will,  owing  to  the  war,  again  be 
restricted  to  the  following  trades  : — Earthenware  and  china  trade  ; 
glass  trade  ;  fancy  goods  trade  ;  paper,  stationery,  and  printing 
trades  ;  toy  and  games  trade. 

The  1318  building  contains  about  twice  as  much  space  as  was 
available  this  year.  It  is  more  conveniently  situated  for  business 
men,  being  near  the  Tower  Bridge,  and  is  a  large  root-lighted  ware- 
house on  ore  floor.  Firms  who  are  anxious  to  exhibit  should  send 
their  opplications  for  space  to  the  Director,  British  Industries 
Fair,  10.  Basinghall  Street,  London,  E.G.  2,  at  the  earliest  possible 
moment. 

Banliruptcy  Proceedings. — Samuel,  Stephen  Coster, 

electri"af  engineer,  &c.,  U,  Gladstone  Road,  West  Ham  Park, 
trading  as  S.  S.  Coster  &  Go. — Under  this  failure,  accounts  have 
been  lodga.l  at  the  London  Bankruptcy  Court  showing  liabilities 
£670,  a'l.l  'ssets  "bad  book  debts  of  :£4!tO."  According  to  the 
observat;,-^ns  of  the  Official  Receiver,  the  debtor,  in  August,  11"I8, 
with  £150  capital,  became  a  partner  in  the  business  of  electrical 
and  m-i'hauical  engineer  carried  on  at  114,  Bishopsgate  Street, 
E.G.  T  ■  it  business  was  not  a  success,  and  was  abandoned  in  June, 
l!»0!t,, whereupon  the  debtor  started  on  his  own  account,  and  in  his 
own  name,  at  78,  Amity  Road.  West  Ham  Park,  removing  to 
Gladstone  Road  iji  1912.  Two  years  ago  he  adopted  the  style  of 
S.  S.  Coster  A:  Co.,  with  a  view  to  his  son  joining  him  in  the  busi- 
ness on  his  release  from  the  Army.  In  November,  lillli,  his  stock- 
in-trade  and  effects  were  seized  and  sold  at  the  instance  of  a 
creditor,  and  very  little  business  has  since  been  transacted.  The 
debtor  attributes  his  insolvency  to  decline  in  his  business  through 
bad  traie.  lighting  restrictions,  and  shortage  of  labour,  to  bad 
debts,  an  1  to  his  ill-health,  which  at  times  prevented  him  giving 
his  full  attention  to  the  business.  A  sitting  was  held  last  week, 
before  Mr.  Registrar  Hope,  for  the  debtor's  public  examination. 
The  Ofli.nal  Receiver  reported  that  th?  debtor  had  not  filed  cash 
and  goo.ls  accounts,  nor  had  he  attended  on  the  Official  Receiver, 
as  required  to  do.  It  was  a  case  calling  for  considerable  invest- 
igation ;  there  were  no  bwks  or  banking  account,  and  it  was 
impo3Si''le  to  say  what  the  debtor  had  done  with  goods  advanced 
on  credit  and  not  paid  for.  His  II  Kiouradjourned  the  examination, 
and  directed  the  debtor  to  furnish  the  accounts,  and  to  attend  on  the 
Official  Receiver  forthwith. 

Enemy  Samples. —  In   the   new   Siniple   Rodmi-;  of  the 

Department  of  Commercial  Intelligence.  7H,  B.asinghall  SA-eet, 
E.Cth^re  is  oa  view  for  the  information  of  British  manufacturers 
an  exhibitioa  of  samples  of  German  an  i  Auitrian  goods,  including 
many  rec?nt  additions,  showing  new  styles  of  goods  that  are  bjing 
introduced  in  enemy  countries. 

Auction  Sale.— Messrs.  1'.  Hi-ddlkston  &  Co.  will  .sell 

by  auction  at  Hammersmith  on  Tue-sday,  .\ovemb:'r  20th.  aquantity 
of  electrical  apparatut.  Full  particulars  are  given  in  our  adver- 
tising pa(res  to-day. 


LIGHTING  AND  POWER  NOTES. 


Accrington. — The  re  luisite  notice  is  to  be  gi  vuii,  under  the 

terras  of  the  agreemjnt  for  th-;  supply  of  electricity  to  Haslingden, 
of  intention  to  t-jrminatc  «iich  agre^nrnt  on  December  Hist, 
1918.  for  review  and  aljuitment. 

Australia. — With  re^jard  to  the  (iiiestion  of  aci|ui8ition 
of  a  conl-bjaring  propjrty  by  the  Sydney  Municipal  Council,  it  is 


suggested  that  the  Government  Geologist,  the  Chief  Inspector  of 
Mines,  and  Mr.  D.  A.  W.  Robertson  should  consider  the  offers.  .A 
deputation  is  to  wait  on  the  Minister  for  Labour  and  Industry  in 
regard  to  the  alleged  monopoly  in  connection  with  coal  supply  for 
electricity  sujiply  jnirposes. 

According  to  the  T'imr.i,  restrictions  imposed  in  Australia  on 
October  1 1th  on  the  use  of  fuel  and  power  for  industrial  purposes 
were  to  be  removed  last  Monday. 

Bootle. — Proposed  Plant  Extension. — The  question  of 

electricity  works  extensions  again  came  before  the  T.C.  last  week  ; 
the  borough  engineer  reported  that  he  had  received  an  application 
from  a  cold  storage  firm  for  a  supply  of  electricity  to  premises 
which  it  is  proposed  to  erect  in  the  district,  but  that  the  present 
generating  plant  will  not  permit  of  this  being  done.  Eight  other 
applications  for  large  supplies  had  already  been  refused,  and  the 
demand  for  current  was  steadily  increasing.  The  Electricity  Com- 
mittee strongly  expressed  the  opinion  that  it  was  imperative  that 
additional  plant  should  be  provided,  and  it  recommended  that  the 
Council  should  apply  to  the  L.G.B.  for  sanction  for  immediate 
expenditure  on  works  extension  and  provision  of  plant,  at  an  esti- 
mated cost  of  £73,500.  After  a  long  discussion  the  matter  was 
referred  to  a  Special  Committee  tor  consideration. 

Bradford.  —  Wages.  —  The       Bradford       Cori.n.raUnu 

Employes'  Joint  Sub-Committee,  which  represents  nearly  4,000 
employes  of  the  municipality,  has  put  in  an  ap2)lication  for  an 
advance  in  wages  for  the  members  of  certain  Trade  Unions, 
including  the  Electrical  Trade  Union  and  the  Amalgamated 
Society  of  Engineers.  The  demands  are  for  an  .advance  of  loO  per 
cent,  on  pre-war  rates,  equal  rates  for  men  and  women  on  similar 
classes  of  work,  and  time  and  a-half  for  overtime  on  ordinary 
working  days  and  double  time  for  Sundays  and  Bank  Holidays. 
The  Special  War  Wages  Committee  of  the  Coi-poratiou  has  already 
had  an  application  from  the  tramway  workers  for  an  advance  of 
£  1  per  week  on  the  pre-war  rates,  and  a  request  for  equal  treat- 
ment of  women  with  men  in  matters  of  war  bonus. 

Bristol. — Street  Lighting. — The  Sanitary  Committee, 
with  the  permission  of  the  Chief  Constable,  has  decided  to  re-light 
all  the  arc  and  half- watt  lamps  and  the  electric  incandescent  lamps  ; 
the  top  halves  of  the  lamps  will  be  painted  a  dark  colour,  and  the 
bottom  halves  with  one  coat  of  white  paint.  In  the  event  of  an  air 
raid  over  Bristol  the  supply  will  be  cut  off  at  the  power  station 
for  these,  lamps,  together  with  all  other  electric  lighting  in  the 
city.  The  number  of  arc  and  half-watt  lamps  at  present  unlighted 
is  258,  and  of  incandescent  lamps  937. — Brixtol  Time.i  and  Mirror. 

Burnley. — T'le  electrical   engineer   reports   that   he  has 

informed  the  Todmorden  authorities  that  the  supply  of  electricity 
in  bulk  to  the  latter  town  was  not  feasible  at  the  present  time. 

The  Electricity  Committee  has  sent  a  resolution  of  protest  to 
the  Coal  Controller  on  the  unfairness  of  making  the  recent  advance 
in  the  price  of  coal  retrospective. 

Burton-on-Trent. — Price     Increase. — The    in-iee    of 

current  is  to  be  increased  by  10  per  cent,  from  the  quarter  ending 
December  31st. 

Canada. — According  to  the  financial  Press,  the  Ontario 

Hydro-Electric  Commission,  which  recently  bought  out  the  Ontario 
Power  Co.,  is  also  seeking  to  purchase  the  Electrical  Development 
tjo.  arid  the  Canadian  Niagara  Co.,  the  other  generating  companies 
on  the  Canadian  side  of  Niagara  River.  Such  a  purchase  would 
also  involve  the  ac(|uisition  and  operation  of  the  Toronto  Railway 
Co.  and  the  Toronto  Electric  Light  Co.  in  the  one  case  and  similar 
utilities  in  the  city  of  Buffalo.  It  is  suggested  that  even  the 
purchase  of  these  undertakings  would  not  enable  a  sufficient 
margin  of  power  to  be  obtained  to  meet  the  requirements  of  the 
Ontario  Commission's  customers. 

Carlisle. — A  supply  is  to  be  given  to  the  works  of  Messrs. 

T.  )?rown  4;  Co.,  and.  subject  to  sanction,  a  loan  is  to  be  applied 
foi-  to  cover  the  cost  of  cables. 

Continental. — Su-eden. — Aueording  to  a  recent  state- 
ment in  the  Swedish  Press,  the  Stockholm  Waterfall  Board  has 
asked  the  Government  for  a  grant  of  4,000,000  kroner,  of  which 
amount  3,000,000  kroner  are  to  be  used  for  the  power  station  on 
the  Lulea  River,  and  1,000,000  kroner  for  regulating  the  water 
supply  in  certain  lakes.     //(W;v/  of  Trade  Journal. 

Edinbur}<h. — The  ainuial   inspection  of  the  Coriwratioii 

electric  generating  stations  took  place  la-it  week,  the  North  British 
Rubber  Co.'s  works  being  .also  visited.  At  the  subsequent  dinner, 
thtj  convener  stated  that  if  there  were  no  lighting  restrictions 
they  would  be  running  dangerously  near  the  limit  of  their  plant 
capacity;  they  were  anxious  as  to  the  new  Portobello  station, 
without  which  they  could  not  supply  a  tramway  load.  It  has 
been  decided  to  recommend  an  increase  of  Jd.  per  unit  in  the 
lighting  rale,  making  '.Viii.  per  unit. 

Greasborough. — Prov.  Okuek.— Tlie   U.D.C  Ims  given 

notice  of  its  intention  to  apply  for  a  prov.  order  to  supj>ly  elec- 
tricity in  the  area  for  lighting  and  pQwer  purposes. 

Halifax. — Phov.    Orders. —  .\    sperial    meeting   of  the 

'I'.i '.•  is  t<i  he  called  to  authorise  an  application  for  prnv.  orders  to 
rnable  supply  to  be  given  in  the  urban  ilistricts  of  Mytholmroyd 
and  Luddenden  Foot. 

Hebden  Bridge. — .-^t  a  Council    meeting,   last  week,   it 

was  slated  that  arrangements  were  nearly  complete  for  the  supply 
of  electricity  from  Halifax  to  supplement  the  local  production. 
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Holmfirth. — The  U.D.C.  lias  considered  a  refxnt  bv  its 
electrical  enpfineer,  and  a  Suh-Committeo  has  been  appointed  to 
consider  an  extension  to  Somerfield. 

Kingston-OD-Thames. — At  a  recent  meeting  of  the  T.C., 
a  recommendation  of  the  tiiprhtinjr  Committee  to  increase  the 
salary  of  the  chief  assistant  electrical  enjrineer.  met  with  consider- 
able opposition,  one  reason  being  the  financial  position  of  the 
undertaking. 

The  electricity  accounts  for  the  past  year  show  a  net  loss  of 
£6,7!)0.  which  is  equivalent  to  an  8d.  rate. 

Leeds.  —  Industrial  workers — cs[ii>('iiilly  wcnneii — are 
demanding,  through  the  Trades  and  Labour  Council,  better  street 
lighting,  and  a  deputation  ha-s  been  appointed  to  wait  upon  the 
Chief  Constable. 

Leicester. — Nk"  Power  Statklv. — The  T.C.  has  tuiani- 

mouslya  lopted  a  rejKjrt  by  the  Electricity  Committee,  recommending 
that  an  application  bi>  made  to  the  B.  of  T-  'or  a  provisional  oi-der 
authorising  the  purchase  of  36  acres  of  land  on  the  Aylestone  Road 
for  the  construction  of  a  new  generating  st.ation,  together  with 
buildings,  plant.  \c..  as  may  be  necessary.  .\ld.  Flint,  in  moving 
the  adoption  of  this  reiwrt.  said  their  generating  plant  Wiis  working 
at  its  full  capacity,  and  it  was  necessaiy  to  take  the  earliest  oppor- 
tunity of  meeting  the  growing  demand  for  electricity.  It  was 
probably  well  known  that  outside  interests  were  waiting  to  come 
into  Leicester,  and  if  the  Council  did  not  take  advantage  of  the 
opportunity  which  presented  itself,  it  might  be  losi  in  the  future. 
He  did  not  anticipate  any  opposition  from  the  Gas  Committee, 
seeing  that  the  Electricity  Committee  would  probably  become  its 
best  customer. 

Mr.  C.  H.  Wordingham,  who  has  reported  on  the  matter  to  the 
Council,  addressed  the  latter,  pointing  out  the  desirability  of  com- 
mencing the  work  as  soon  as  possible,  and  the  advantage  of 
co-operation  between  the  electricity  and  gas  undertakings  in  the 
interests  of  fuel  economy.  He  pointed  out  the  necessity  of  unifying 
the  present  diverse  systems  of  supply,  and  the  advantages  of  a 
single  power  station  for  all  purposes. 

Lewes. — Strket  Lighting. — The  T.C.  has  sealed  an 
agreement  with  the  Electric  Supply  Co.  for  the  supply  of  current  for 
street  lighting. 

London. — Marvleboxe. — The  general  manager's  report 
on  the  working  of  the  electricity  department  for  the  Jnne  quarter 
shows  that  3..59S.20IJ  units  were  sold,  representing  a  net  increase  of 
\'A2o  per  cent,  over  June.  I9I(i.  The  net  revenue  from  the  sale  of 
electricity  and  meter  rentals  amounted  to  £33,730,  being  an  increase 
over  that  of  last  June  of  i:  1,782.  The  total  expenditure  for  the 
quarter  amounted  to  C 1 9.093.  an  increase  as  compared  with  the 
June  quarter,  1916,  of  £1,S12.  The  total  average  costs  per  unit 
sold  were  r274d.,  as  against  r305d.  for  the  previous  Jane  quarter. 
The  net  results  of  the  quarter's  trading  is  that  the  surplus  realised 
towards  the  payment  of  the  capital  charges  amounted  to  £17, ,522, 
compared  with  £  17.9-1.5  at  June  30th.  I9Hi,  a  decrease  of  £-123  ;  but  as 
these  charges  for  the  current  year  are  estimated  at  £1.400  less 
th-in  last  year,  the  position  is  well  in  hand  and  the  estimates  have 
been  more  thsin  realised. 

H.A.MPSTEAD.— Electric  indicators  to  give  air  warnings,  showing 
"  take  cover  "  and  "  all  clear,"  have  been  attached  to  certain  lamp 
standards,  these  being  operated  from  a  central  control  point. 

Manchester. — Preliminary  notice  of  a  further  increase  in 

electricity  charges  has  been  given.  It  is  expected  that  the  new 
prices  will  become  operative  from  next  December  quarter-day. 

Marsden. — Prov.  Order.— The  U.D.C.  has  decided  that 

consent  be  given  to  the  granting  by  the  B.  of  T.  of  a  prov.  order 
authorising  the  Electrical  Distribution  of  Yorkshire.  Ltd.,  to  supply 
electricity  within  the  urban  district,  subject  to  a  clause  being  in- 
serted having  regard  to  prices  to  be  charged  to  consumers,  the 
laying  of  cables  underground,  and  a  time  limit  for  having  the 
supply  available. 

Rochdale. — Price    Increase. — The    T.C,    last    week. 

decided  to  advance  the  charges  for  electricity  from  November  1 4th 
as  follows  : — Lighting  333  per  cent.,  instead  of  the  existing  25  per 
cent.  ;  power  over  I.i-KW.  demand,  advance  of  ■04d.  per  unit,  under 
1.5-K\v.  demand  advance  of  ■4d.  per  unit,  instead  of  "iA.  per  unit ; 
tramways,  advance  of  ■2."id.  per  unit  in  place  of  the  existing  'l.^d. 
per  unit.  Councillor  Walker  stated  that  the  additional  cost  of 
coal  of  2s.  lid.  per  ton  and  the  increased  wages  of  employes,  made 
an  extra  amount  required  of  £3.. 542.  and  the  advanced  charges  are 
expected  to  realise  £2,9lj4,  leaving  a  deficiency  of  £iiOO. 

Rotherham. — LinKing-cp. — At   the   Electric    Lighting 

Committee,  it  was  reported  that  a  conference  had  been  held  with 
representatives  of  the  Sheffield  Corporation  to  discuss  the  question 
of  linking-up  the  power  stations  at  Sheffield  and  Rotherham  as 
desired  by  the  Ministry  of  Munitions.  The  conference  decided  to 
recommend  to  each  authority  the  desirability  of  linking-up  the  two 
power  stafions,  and  instructed  the  respective  engineers  to  meet  and 
endeavour  to  agree  to  a  tentative  scheme  to  carry  this  into  effect, 
such  scheme  when  arranged  to  be  submitted  to  the  respective  Elec- 
tricity Committees  for  consideration. 

Spenborough. — Bulk  Supply. — The  Electricity  Com- 
mittee has  decided  to  recommend  that  an  agreement  be  entered 
into  with  the  Yorkshire  Electric  Power  Co.  for  a  supplementary 
supply  of  current  from  its  system,  subject  to  the  sanction  of  the 
B.  of  T.  to  the  necessary  expenditure  on  a  transforming  plant. 


Stafford. —  I'he  Electricity  t'ommittec  reports  an  increase 
liist  year  of  34'2  per  cent,  in  the  output  of  electricity. 

Todmorden. — Price  Inohkask. — The  Electricity  Com- 
mittee has  decided  to  increase  all  charges  10  per  cent.,  with  a  flat 
rate  of  5d.  per  unit  for  lighting. 

Wakefield.— Price   Increase.— As  from  December  Ist 

next,  the  price  of  electricity  for  power  purposes  will  be  advanced 
25  per  cent,  over  the  current  prices,  and  for  lighting  purposes 
r2J  per  cent,  over  the  current  prices. 

York.— Prick  Increase. — The  Electricity  Committee 
has  decided  to  increase  the  charges  for  power  to  consumers  by 
lU  per  cent,  from  January  1st  next  year. 


TRAMWAY  AND  RAILWAY  NOTES. 


Belfast. — Traffic  Figures. — The  total  revenue  of  the 

tramways  for  the  six  months  ending  September  30th  was  £16»i,.'i7l. 
as  against  £1.51,981  for  the  corresponding  ))eriod  last  year,  an 
increase  of  £14,590.  The  expenditure  reached  the  alarming  total 
of  £107,070,  as  against  £89,723,  an  increase  of  £17.347.  As  a 
result,  the  gross  profit  was  reduced  to  the  extent  of  £2.7.57,  or  to 
£59,501,  as  against  £62,258.  Net  revenue  and  appropriation 
charges  totalling  £59,186  reduced  the  gross  profit  to  the  figure  of 
£316,  or  £3,567  less  than  the  surplus,  £3,883,  for  the  first  six 
months  of  last  year.  The  increased  expenditure  on  revenue  account 
was  :--Traffio',  £9,J42  ;  repairs  and  maintenance,  £3,573  ;  power, 
£4, .542  ;  and  general  expenses,  £90.  The  first  item  was  chiefly 
attributable  to  increased  wages,  the  second  to  the  same  and  cost  of 
materials,  and  the  third  to  the  high  price  of  electricity. 

Birmingham. — The  Corporation  has  decided  to  pi'omotc 

a  Bill  in  Parliament  for,  among  other  things,  the  construction  of  a 
short  length  of  tramway  from  Longbridge  to  Rubery.  on  the 
outskirts  of  the  city,  where  there  has  been  great  industrial 
development. 

Dudley. — Accident. — A  serious  accident,  which  happily 

did  not  result  in  any  loss  of  life,  occurred  last  week.  A  fully 
loaded  car  was  proceeding  down  the  Bath  Hill  when  the  driver, 
who  was  a  learner,  lost  control,  the  vehicle  running  away  and 
colliding  at  the  bottom  with  another  car.  Both  cars  were  very 
badly  damaged. 

Hebden  Bridge. — At  last  week's  Council  meeting,  the 
clerk  reported  the  willingness  of  Halifax  and  Todmorden  Corpora- 
tions and  the  Hebden  Bridge  Rural  Council  to  confer  with  the 
District  Council  on  the  subject  of  the  possibility  of  joining  up  the 
existing  tramway  system  from  Halifax  to  the  motor-'bus  system 
at  Todmorden.  over  a  mUe  and  a-half  of  road,  which  has  at 
present  no  service,  and  he  w.as  instructed  to  call  a  conference  at 
Hebden  Bridge. 

London. — TJie    London     United     Tramways     Co.     has 

intimated  to  the  districts  through  which  its  lines  pass  that  it  is 
going  to  apply  to  Parliament  for  an  Act  asking  to  be  relieved  from 
the  restrictions  imposed  on  the  company  with  regard  to  fares,  so 
that  it  can  raise  them,  and  also  for  power  to  abandon  some  portions 
of  its  lines  in  Middlesex  and  Surrey. 

"  Manchester. — Fare  Revision. — The  City  Council  has 
instructed  the  Tramways  Committee  to  immediately  consider  the 
revision  of  fares.  At  its  last  meeting  the  Tramways  Committee 
decided  to  leave  the  matter  over  pending  the  report  from  the 
Trading  Profits  Committee  as  to  the  amount  expected  from  the 
undertaking  towards  the  rates.  Councillor  Fox  strongly  opposed 
the  increase  of  fares  until  it  was  known  what  was  expected  from 
the  department,  and  said  that  when  the  Committee  was  convinced 
the  undertaking  was  not  paying  its  way  it  would  be  prepared  to 
raise  fares,  providing  it  was  assured  that  the  money  would  go  into 
the  department  concerned,  to  make  up  its  losses,  and  not  go  to 
saving  the  rates. 

New  Zealand. — The  report  of  Mr.  C.  F.  Alexander, 
manager  of  the  Dunedin  City  Tramways  Department,  for  the 
year  ended  March,  1917,  contains  the  following  information  : — 
Total  revenue,  £79,928  :  workingexpenses,  £43,514,  leaving  a  gross 
profit  of  £36,414  ;  loan  and  special  charges,  &c..  amounted  to 
£30.460,  leaving  a  net  surplus  of  £5,9.54.  as  compared  with 
£4,840  the  previous  y.ear.  The  car-mileage  was  1,295,988,  a  slight 
reduction  on  last  year's  figures.  The  passengers  numbered 
15,135,567,  an  increase  of  285,816. — Conimonivealtli  Eiiginerr. 

Salford. — Fare    Revision. — Aid.  Linsley,  speaking   at 

the  Council  meeting,  said  the  recent  award  to  tramway  workers  by 
the  Committee  on  Production  had  added  to  the  working  expenses 
of  the  tramways  £140  a  week  to  working  employes,  and  £85  to 
those  serving  with  the  Colours.  The  Committee  was  already  paying 
in  war  [bonus  awards  £434  and  £184  respectively,  and  it  was 
also  paying  £210  a  week  to  soldiers'  dependents,  making  a  total 
weekly  payment  of  £1,053,  or  £54,756  per  annum.  The  increa.sed 
fares  were  justified,  but  even  if  the  receipts  continued  to  be  satis- 
factory, and  no  further  burdens  were  placed  on  the  department,  it 
might  not  be  possible  to  place  any  contribution  to  the  reserve  and 
renewals  fund,  and  it  might  be  necessary  to  ask  for  help  from  the 
rates  for  the  repair  of  the  permanent  way. 
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Wallasey. — Veak's  Woekino.— The  Corporation  tnuu- 

wiiys  liad  :i  record  year,  acoordiny  to  the  annual  report  just  issued. 
The  receipts  were  .tTS.TSi;.  an  increase  of  X 4,105  :  the  passenaers 
numbered  l."i.l2,').00O.  an  inci-ease  of  Sly,<lUO;  and  the  car-mile 
earning-9  ivere  i;i',i8d.  atrainst  12'92(1,  The  additional  war  biinuse,s 
absorbed  j;l,0,">0,  and  £2,719  was  paid  in  war  allowances,  A  sum 
of  ,f  K..500  was  allocated  to  the  rate.s,  equal  to  4d.  in  the  t,  and 
the  hig'hest  amount  yet  handed  over. 

Wigan. — At'ciuEXT  Claims. — Arising  out  of  the  acoiileiit 

o«  the  Corporation  tramways  in  July  of  last  year,  17  oases  came 
l>efor?-  the  Registrar  of  the  Wigan  County  Court,  in  which 
passengers  claimed  damages  from  the  Corporation.  A  test  case 
had  already  been  brought,  in  which  .■t45  damages  was  awarded. 
Ten  of  the  claims  were  settled,  the  total  payments  accepted  being 
£29(1.  as  against  £410  claimed.  In  the  contested  cases  the  aggre- 
gate dara.ages  awarded  were  £190,  compared  with  a  total  of  £il42 
claimed.  A  claim  of  £500  damages  wiis  bi-ought  before  the  Under- 
Sheritf  at  Liverpool,  last  week,  by  another  passenger,  and  it  was 
stated  that  the  Corporation  sulmitted  liability.  A  verdict  for  £H25, 
and  costs,  was  given. 

The  T.(;.  has  decided  to  purchase  a  number  of  L.C.C.  tramway 
ears,  if  suitable.  Alderman  Fletcher  referred  to  the  abnormal 
demands  made  by  the  traffic  at  week-ends,  and  said  the  Committee 
«onld  p,ay  almost  any  price  for  new  cars,  if  such  were  to  be  had  ; 
20  months  ago  they  gave  an  order  for  some  gear  and  pinion  wheels, 
but  they  had  not  yet  been  supplied. 

Wolverhampton. — Ttie  Tramways  Committee  states,  in 

its  uiuuial  report,  that  there  is  an  approximate  increase  per  annum 
of  £7,700  for  wages  and  war  bonus,  £2,000  for  jietrol,  and  1^2,400 
for  electricity.  The  increased  cost  of  running  is  having  careful 
attention,  and,  if  these  high  costs  are  maintained,  it  will  be 
necessary  to  raise  fares  in  dne  course. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

Telephone  Time  Service  in  Switzerland. — Immediately 

after  tlie  outbreak  of  the  European  war,  the  Government  of 
Switzerland  suspended  the  operation  of  private  wireless  stations 
throughout  that  country.  One  result  of  this  step  was  to  prevent 
the  receipt  of  the  daily  \f  ireless  time  signals  from  the  Eiffel  Tower, 
in  Paris,  to  the  considerable  inconvenience  of  the  Swiss  watch  and 
clock  makers,  ,is  well  as  many  other  persons  who  hafl  been  in  the  habit 
of  receiving  these  signals.  In  order  to  remedy  this  situation,  the 
Federal  telegraph  and  telephone  service  installed  at  Berne  auto- 
matic apparatus,  designed  by  E.  Nnssbaum.  whereby  the  wireless 
time  signal  received  by  the  official  station  at  that  place  from  Paris 
is  conveyed  over  the  telephone  lines  to  telephone  subscribers  who 
desire  it.  This  plan  has  been  in  operation  since  May,  191(i,  and 
astronomical  observations  made  at  the  Federal  observatory  in 
Zurich  show  that  the  accidental  errors  involved  in  the  trans- 
mission of  the  sig-nal  rarely  exceed  a  tenth  of  a  second. — Teleiihoni' 
Kiigi  iieer. 

United  States. — The  C.S.  (iovernment  has  prohibited 
the  ex]X)rtation  of  wireless  ajiiiaratus  from  the  country  except 
under  special  jx'rmit. 


CONTRACTS  OPEN  AND  CLOSED. 

OPEN. 

Aberdeen. — November  I'.ttli.  (i.X.  of  Scotland  Railway. 
Telegraph  material  for  six  or  twelve  months.  Stores  Super- 
intendent, 80,  Guild  Street. 

Australia.  —  Pkhth. — December  .")tli.      Deputy  P.M.C. 

Telegraph  and  telephone  instruments  and  parts,  also  battery 
material,  acconling  to  schedule  ftnd  conditions,  a  copy  of  which 
may  be  seen  at  the  offices  of  the  Electrical  Review,  or  at  the 
Commonwealth  Offices.  Australia  House,  VV.C. 

December  1 2th.  Deputy  Postmaster-General.  Switchlioards, 
telephone  i)arts,  as  jjer  schedule,  a  copy  of  which,  as  well  as  the 
contract  conditions,  may  be  seen  at  the  offices  of  the  Eli;ctrical 
Review,  or  at  the  Commonwealth  Offices,  .\u8tialia  House,  W,C, 

Beckenham. — .November  \-lih.     U.D.C.     Three  months' 

guiiply  of  coal  for  the  electricity  works.  See  "  Official  Notices  " 
Novemlier  2ud. 

Bradford. — November  Hth.  (renerai  titores  for  iianiway 
department  for  one  year.  Particulars  from  Tramway  OflBcee,  7,  Hall 
In?rs. 

Enniskillen. —  r>ecember  1st.  Sjigo,  Leitrim  &  XorthCTn 
I  ounties  Railway  Co.  Telegraph  materia!  for  12  months,  Mr.  .1. 
I'nff.  Secretary.  Enniskillen. 

South  Africa.— NovemVter  IL'ib.     i^.  African  Railways. 

1.466  train-lightini;  cells.     Secretary.  Tender  Board,  S, A,  Railway 
IIeadq\)arters,  .Tohannesburg.     Sjecifications  may  be  seen  at  the 
IJepartioeDt  of  Commercial    ljite1)i);ence,    7H,   Baeinehall   j^treet, 
London,  EC.  2. 
Wakefield. — November  17th.  Coal  for  electricity   works 

at  Calder  Vale  for  one  Tear.  City  Electrical  Engineer,  Old  Town 
Hall. 


CLOSED. 

Halifax. — Tlie    Electricity  Committee  litis  accepted  the 

offer  of  Messrs.  Bayliss.  .lones  &  Bayliss,  Ltd..  to  purchase  the 
7.50-K\v.  direct-coupled  Belliss  engine  and  the  E.C.C.  dynamo 
at  the  electricity  works.  Halifax,  subject  to  the  firm  being  able  to 
obtain  the  sanction  of  the  Ministry  of  Munitions  to  such  purchase, 
for  £2,500. 

London.' — Marylcbonc. — The  Electricity  Committee  recom- 
mends that  the  offer  of  the  B.I.  and  Helshy   Cables,  Ltd.,  to  extend 
their  contract   for  a  further  period  of  six  months  subject  to   an 
increase  of  10  per  cent,  on  the  prices  contained  therein,  be  accepted. 
Stepnj;y. — The  Electricity  Committee  has  accepted  the  offer  of 
Messrs.  W.  H.  Bowater,  Ltd..  to  store  at  Griffith's  wharf  2,000  tons 
of  nutty  slack,  at   25s.  6d.  plus  rent  tor  storage.   Id.   [ler   ton   per 
week,  the  Council  to  insure  against  fire. 
Pipe  &c,,  covering  at  Limehouse  Station  : — 
Holidell  Wiiy  &  Co.,  Ltd.,  accepted,  £80. 
Reid  McParlane  &  Co.,  i98.     ' 
Thermofelt,  Ltd.,  £127. 


Sheffield. 

nectiou    with 
Blackburn  Meadows 


—Town   CoiHicil.     Accepted   tenders    in    con- 
the    erection    of    the    emerg"ency  power  house  at 


John  Green wood.^Buildiugs. 
Gilbert,  Heathcote  &  Co.— Structural  steelwork. 
Clarke,  t'hapman  &  Co.,  Ltd. — Electric  capstans. 
Crnmptnii  A  Co..  Ltd.— Boosting  sets. 

Wolverhampton. — Corporation  Electricity  Committee  : — 

Ferranti,  Ltd.— h.t.  switch  cell  for  Sunbeam  sub-station,  .£130. 

Electric  Construction  Co.,  Ltd.,— Seven  motors  and  switchgear  for  driving 

fans  and  auxiliary  plant,  i*9;i3. 
Melville  Dundas  and  Whitson.— SeiJond    half  of   boiler  house    structure 

and  other  buildings,  also  reinforced  concrete  hopper  for  a  dditional 

telpher  plant.  .£3,500. 
Felt  &  Farrsnt  Manufacturing  Co.,  Ltd. — Comptometer  type  calculating 

machine,  .£73. 


FORTHCOMING     EVENTS. 


Juaior  Institution  of  Engineers.— Friday,  November  9th.  At  8  o'clock,  at 
;W,  Victoria  Street,  S.W.,  paper  on  "Precision  Gauges,"  by  Mr.  H.  J. 
Rick  wood. 

Physical  Society  of  London.— Friday,  November  9th.  At  5  p.m.  At  the 
Imperial  College  of  Sciunce,  South  Kensington,  S.W.     Ordinary  meeting. 

Institution    of   Electrical    Engineers,    (Birmingham   Local   Section.)— 

Wedui-sda^*,   November  14th.      At^.  p.m.      At   the   University,    Edmund 

Street.    Chairman's  inaugural  addles. 

(Western  Local  Section.)— Monday^  November  12th.    At  7  p.m.    At 

the  South  Wales  Institute  of  Engineers,  Park  Place,  Cardiff.    Chairman's 

inaugural  address.  i 

(Manchester  Local  Section).— Tuesday,  November  13th.    At  7  p.m.. 

at  the  Engineers'  Cjub.    Chairman's  inaugural  address. 

(Scottish  Local  Section).— Tuesday,  November  13th.    At  7.30p.m.    At 

207,  Bath  Street,  Glasgow.    Chairman's  inaugural  address. 
Greenock    Electrical    Society.— Thursday,   November  15th.     At    7.45  j).m. 

At  22,  West  Stewart  Street.    Paper  on  "  Telephone  Switchboard  JSultipIe," 

liy  Mr.  A.  Pick. 
Institution  of  Mechanical  Engineers.  -Friday,  November  16th.    At  6  p.m 

At  the  Institution  of  Civil  Engineers.  Great  George  Street,  S.W.    Paper  on 

"  Some  Notes  on  Air  Lift  Pumping,"  by  Mr.  A.  W.  Purchas. 
Electro-Harmonic  Society.— Friday,  November  iGth.     At  6.15  p.m.     At  the 

liolborn  Restaurant  (\'cnetian  Chamberi.    Concert  (ladies'  night). 


NOTES. 


Volunteer  Notes. — County    of    London   Voluntkkr 

Enoineers  (Field  Companies). — Headquarters,  Balderton  Street, 
Oxford  Street,  W.  1. 

Orders  for  the  week,  by  Lieut. -Colonel  C.B,  Clay,  V.D.,  commanding : — 

Officer  for  the  IKecfe.— Second  Lieut.  E.  .\.  Uilnianii. 

l)riU».~-\Veek  ending  Satiuday,  Novcmhcr  17tli,  I11I7;  — 

Monday. — No.  3  C'nnipany,  bcft  Half.     Hoevnits.  siRnalling,  (J.30.        * 

Tuesday.—  Physical  drill  and  bayonet  exercise,  7.yO. 

Wednesday.  ■  No.  1  C^ompany,  G.HO.  ■  .  , 

Thursday. — No.  2  Coinpauv,  6  ;  signalling,  amliulanoe,  6.30. 

Friday.-  -No.  3  Company,  Rieht  Half.    Recruits,  B.30. 

Saturday. — Inspectitm  of  N.fJ.O.'s  and  men  in  Sections  A,  B,  and  C  by  a  Stafl 
Officer  from  G.O.C.  All  N.C.O.'s  and  men  in  these  sections  are  required  In 
parade  at  Headquarters  at  2.30  p.m.     Uniform. 

Note.- The  Medical  Officer  will  attend  for  examination  of  recouits,  &c.,  on 
Thursday,  at  tj.  . 

All  cnainolled  cap  badges  must  be  returned  to  the  (Quarter-Master  Sergeant 
without  delay.  • 

Unless  oMiorwise  indicated,  all  drills  will  take  place  at  Headctuarters. 

(By  order)  MacLeod  Yeaaslev,  Capt.  and  AdiuUnit. 

Appointments  Vacant.— <'liartrf  ciiLMiKrv  IVw  ilw  Fm-n- ' 

worth  (Bolton)  r.D.C.  Electricity  Works  ;  instructor  in  electrical  ' 
fufrineeriufr  in  connection  with  the  traininjfot  discharged  disabled 
sailors  and  soldiers  for  the  County  of  Barnsley  Education  Com- 
iriittee  Technical  School ;  enpineer  for  testing  and  calibrating  ewitch- 
hciard  iii.strumente  for  the  L.C.C.  Tramways  Department  ;  shift 
rngineer  CTlls.).  station  attendant  (-ITs."),  for  the  Stalybridgc.  Uydi?. 
Mossley  and  Dufcinfield  Tramways  and  Electricity  Board :  two" 
charge  engiaecrB  for  the  City  of  Worcester  Electricity  Works  ; 
a,ssistant  mains  superintendent  (.Mis.)  for  the  Borough  of  Rochdale 
lilectfic'ity  Department.     See  our  advertiRing  pages  to-day. 

Educational- — Stok  K-oN-TK>iNT. — 'IHic  Corfioration  .ban 

appointed  tor  the  Centcal  School  of  Scienci'  and  Technology  a 
principal  of  electrical  and  mechanical  engineering,  at  a  salary  of 
£7.50  per  annum.  The  directors  of  the  Shelton  Iron.  Steel  and 
Coal  Co.  have  offered  to  contribute  iilllii  towards  a  fund  for 
research  work. 
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Institution    and    Lecture  Notes.— Greenock   Electrical 

Society. — The  progninunc  of  tho  Society  for  tlm  cominy-  sos^iun  is 
as  followa  : — 

Octoliev  ISth— Social  and  whist  drive. 

November    1st.— Discussion  on    "  Modern    Generution    and    l>ihtribution 

Systems,"  by  Messrs.  .Xnpus  and  Macdonald. 
Xoveniber  8rd.    Visit  to  f'oiuawbitl  Tramway  Works. 
Novembir  l.Mb.     '•  Tilipbono  Switehboard  Mulli|ile,"  by  A.  Piek. 
November  3;)tb.  —Open  night  (or  diseiussion. 
IJeeeiiiber  6tb.—  "  Wireless  Installation,"  by  U.  Held. 
l>eeenil>erl.")tb.— Visit  to  Glasgow  Central  Station. 
Decemt)er  '20th.— -Dfsensaion  on  ''Fuses  and  (.'iruutt  Breakers."   Messrs 

M'DouKall  and  Ti^jpin.  . 

.January  lOth,  llllH.  -  ■'  Small  Private  Plants,"  byG.  T.  Morrison, 
.lannary  loth.  -Visit  tllobe  Sugar  Uertnery. 
.lanuary  •24tb.     "  n.e.  Maehine  Faults."  by  ,1.  A.  Kinnaird. 
February  7th.— "  .\rmaturo  Winding."  by  W.  H.  Seott. 
Februai-y  21st.-   "Notes  on  Electric  Furnaces,"  by  F.  H.  NN'hysall. 
February  '23rd.  -Visit  to  Merino  Mill. 
March  7tli.--.Tuniors'  night. 

March  '21st.—"  Production  of  Iron  and  Steel,"  by  .\.  Norwell. 
March  'i'^th. — General  meeting. 
March  :iOth.   -\'isit  M'.Vlpine's  Lead  Works,  Govan. 

Institution   of    Electrical    Engineers.    The  first  oniinai-.v  meet- 

iiiK'  of  tho  scs-^iiou  i)t'  tho  Westkkn  Locai.  Skction  will  bo  heUi 
at  Cartliff,  on  Moiuiay.  Xoveinbor  12t.h.  wlimi  the  chainuaii,  Mr. 
R.  Howard  Fletcher,  will  deliver  his  inaugrural  address.  The 
auuual  sreneral  meetiu-r  is  provisioually  fixed  for  Maroh  1  Ith.  at 
Bristol,  and  it  is  proposed  to  invite  Messrs.  P.  X.  Bircham  and 
1.  .lorgensen  to  read  a  paper  on  "  Electroculture  "  on  that  oceasion. 
The  advance  i)ros:rainme  of  the  session  of  the  Scottish  Local 
Section,  so  far  as  decided,  is  as  follows  : — 

November  IHth  (Ghiegowl.— Chairman's  inaugural  address,  Mr.  A.  Page. 
Oeccmber  lltli  iGlasgowi.— "Gas-Firing  Boilers."  by  T.  M.  Hunter. 
.January    8th    lEdinburghi. —  "  Electric    Cooking    as    Aiiplied    to    Large 

Kitchens. "_by  W.  A.  Oillott. 
February  r2th'(Glasgowl.— Kelvin  Lecture.     "Kelvin  as  a  Teacher,"   by 

Prof.  Magnus  Maclean. 
March  12th  (Edinburgh). 
.\pril  I)th  iGlasgowt. 

The  openinjr  meeting-  of  the  session  of  the  Manchestkh  Local 
Section  will  be  held  next  Tuesday,  at  7  o'clock,  at  the  Ensrineers' 
Club.  Albert  Square,  when  Mr.  t'.  J.  Bea\er  (the  chairman)  will 
deliver  his  address.  Other  arrangements  for  the  session  are  as 
imder : — 

November '27th.— "Gas-Firing  Boilei-s,"  by  T.  M.  Hunter. 

December  11th. — "Electrical  Cooking  asiApplied  to  Large  Kitchens,"  by 

W.  A.  Gillott. 
.January  I5th,  1918. — **  Electrical  Signalling  and  Control  on  Railways,"  by 

C.  M.  .Jacobs. 
Other  meeting  dates  are ;— January  '2{lth,  February  I'2th  and  2Bth,  March 

l'2th  and  '26tb,  and  April  iltb. 

Junior  Institution  of  Engineers — The  annual  general  nieetinpr 
is  to  be  held  at  the  offices.  39.  Victoria  Street.  London.  S.W.,  on 
Sloiiday.  November  26th,  at  7.80  p.m.  A  paper  by  Mr.  t>.  V.  Boyd 
on  "Die  Makinjr.  Press  Tools,  and  Tin-box  Manufacture''  will 
follow. 

The  report  of  the  Council  for  the  past  year  shows  that  the  mem- 
bership at  September  30th  was  l.HOCi.  a  decrease  of  23.  Of  the 
members  sefvingr  with  the  Forces.  UJ  have  been  killed  in  action  ; 
2.')7  are  in  service.  In  the  November  issue  of  the  .((M/nial,  an  illus- 
trated paper  on  "Mechanical  Artificial  Arms,"  by  ilr.  E.  W.  Hobbs, 
is  printed. 

Institution  of  Mechanical  Engineers The  Thomas  Hawksley 

Lecture  on  "  Heat  Eng^ines."  by  Captain  H.  Riall  Sankey.  C.B..  R.E., 
will  be  delivered  on  Friday.  Xovemlier  3(ith,  at  li  p.m..  at  the 
Institution  of  Civil  Engineers. 

Royal  Society. — The  following  have  been  recommended  by  the 
president  and  Council  of  the  Royal  Society  for  election  at  the 
anniversary  meeting  on  November  30th  : — President.  Sir  Joseph 
Thomson  ;  treasurer.  Sir  Alfred  Kempe  ;  secretaries,  Prof.  A. 
Schuster  and  Mr.  W.  B.  Hardy ;  foreign  secretary.  Prof.  \V.  A. 
Herdman. 

Rontgen  Society.— The  subject  of  Capt.  G.  W.  C.  Kaye's  presi- 
dential addi-ess  delivered  on  Tuesday  evening  was  "  The  Part  Played 
by  X-rays  in  the  War.  "  , 

To-morrow,  at  the  Swansea  Public  Library,  Mr.  A.  J.  Stanton, 
A.M.I.E.E..  is  giving  aa  address,  with  lantern  demonstrations,  on 
"  Organised  Effort." 

The  Effect  of  tlie  War  on'  Municipal  Engineering  and 

Public  Health. — In  association  with  the  Chadwick  Departments  of 
JIunicipal  Engineering  and  Hygiene,  an  introductory  lecture  was 
given  at  University  College.  London,  by  Mr.  H.  Percy  Boulnois, 
M.Inst.C.E..  on  this  subject.  Mr.  Boulnois  said  it  was  doubtful 
whether  the  general  public  fully  appreciated  the  imixirtant  bearing 
which  mimicipal  engineering  had  upon  their  daily  life  and  health. 
The  war-  had,  perforce,  stopped  a  number  of  mimicipal  works  which 
were  in  process  of  constrtaction.  but  all  the  obligations  arising  out 
of  the  war  had  been  in  nearly  all  cases  satisfactorily  settled  without 
recourse  to  the  Law  Courts.  That  was  entirely  due  to  the  good 
feeling  which  existed  between  the  contractor  and  the  local  authority 
owing  to  the  crisis  into  which  this  country  had  been  plunged. 
With  regard  to  any  detrimental  effect  upon  public  health,  he  did 
not  think,  so.  far  a^  he  could  ascertain,  that  up  to  the  present  time 
there  had  bsen  any  such  effect  due  to  the  compulsory  closing  down 
oi,  theie  works.  He  doubted  if  the  general  public  realised  the 
amount  of  fjuiet  and  unostentatious  work  that  had  been  carried 
out  for  their  benefit  owing  to  the  momentous  changes  produced  by 
tho  war.  Nor  must  it  bo  forgotten  that  this  work  hail  been  carrieti 
out  with  greatlj  depleted  staffs.  With  regard  to  street  lighting, 
thg  lecturer  said  there  was  now  more  light  thrown  on  the  surface 
of  the  streets  without  showing  more  light  upwards,  by  means  of 
more  scientificdarkening  of  the  lanterns^  and  by  redqoing  the  candJe- 
power  of  the  burners.     He  thought  the  darkening  of  our  streets 


would  lead  to  ii  much  more  scicntilit^  arrangoment  with  regard  to 
street  lighting.  Street  lighting  was,  as  a  rule,  unscientifically  con - 
sidorod.  "  You  want,"  he  said,  "  to  diffuse  light.  Now  you  have 
a  difl'used  light— just  what  is  really  wtintod."  On  the  question  of 
housing,  Mr.  Boulnois  docritnl  State  aid  tis  contrary  to  tho  i)rinciplo.n 
of  political  economy,  and  tulvocatert  the  jiromolion  of  some  form  of 
logislntion  to  compel  all  employers  to  provide  accommodation  for 
their  employes,  if  no  other  means  wore  available. 

Sir  Maurice  Fitzinaurico,  in  jiroposing  a  vote  of  thanks  to  Mr. 
Boulnois,  said  the  sul)ject  with  which  the  lecturer  had  dealt  was 
rciiUy  almost  a  part  of  the  very  important  sir\)ject  of  Reconstruction. 
He  thought  thei'o  were  very  few  who  really  realised  what  the  great 
extent  and  cost  of  reconstruction  was  going  to  be  after  the  war. 
Let  them  consider  tlio  reconstruction  which  wfiuld  be  necessaryon  the 
railways  in  this  country,  the  Overiicas  Dominions,  ami  all  foreign 
oounlrie8,.tho  rotids.  water  supply,  drainage,  housing,  now  works 
for  olootric  lighting  anil  iiowor,  dovolopment  of  our  agriculture  ami 
of  all  our  natural  rosonrco.'!  -all  the.sc  things  wore  going  to  cost 
money.  Particularly  In  miniicipiil  matters  it  would  bo  very 
important  that  wo  should  make  up  for  lost  time.  London,  perhaps, 
was  better  off  than  most  municipalities  in  that  way.  but.  to  mention 
only  one  glaring  thing  in  London,  their  supply  of  electric  current 
for  liglitiug  and  jiower.  split  up.  he  thought,  among  2K  different 
stations,  was,  in  his  view,  a  perfect  scandal  to  the  coinitry. 

Empire  Trade  Organisation :  tlie  Australian  Scheme.— 

The  London  news])apers  have  pulilished  ilispatches  from  .Viistralia 
summarising  a  scheme  luifolded  by  Mr.  Hughes,  the  Austi'alian 
Prime  Minister,  on  Monday  last,  for  organising  industry  in  readi- 
ness for  after-the-waa-  operations  and  competition.  Mr.  Hughes 
sees  that  there  w-ill  be  a  great  economic  struggle  between  the 
nations,  and  that  industrial  upheavals  -possibly  financial  chaos — 
will  result,  with  vital  effects  for  the  British  Empire.  It  is  thert!- 
fore  essential  for  the  nation  to  organise,  so  as  to  bear  tho  burdens 
imposed  by  the  war  and  so  as  to  deal  with  the  many  inevitable  and 
complex  problems.  The  speaker  gave  in  outline  his  proposals  for 
.sotting  up  a  great  national  organisation  for  Australia.  Each 
industry  must  have  its  own  organisation,  and  there  must  be  a 
general  Council  of  Commerce  composed  of  representatives  of  these 
sepal-ate  Associations.  Other  parts  of  the  scheme  include  the 
appointment  of  a  Minister  of  Commerce,  the  setting  up  of  a  per- 
manent Science  and  Industry  Bureau,  also  a  Department  of  Trade, 
and  the  appointment  of  trade  representatives  in  the  Overseiis  markets. 
There  would  thus  be  one  Federal  Department  which  would  over- 
look such  matters  as  scientific  production  and  would  study  possible 
markets.  Even  at  a  cost  of  £2.50.liOO  jjer  annum  such  an  organi- 
sation would  be  well  worth  while.  He  emphasised  the  need  for 
coUective  action  in  place  of  our  past  individualist  policy. 

Engineers'  Wages. — The  Committee  of  Protiuct  ion  ims 

issued  an  award  giving  a  further  advance  of  wages  to  all  grades  of 
workmen  engaged  with  members  of  the  Engineering  Employers' 
Federation,  bringing  up  the  total  war-time  increase  to  20s.  per 
week. 

Electrical    Rain-Making    in    Australia.— According^  to 

the  Si/iliii;/  Suniinij  Thiii'a.  the  first  official  news  of  the  success  of 
Mr.  Balsillie's  efforts  to  induce  rainfall  was  given  to  the  public  by 
the  Minister  for  Works '.and  Railways  (Mr.  Watt)  on  his  return  to 
Melbourne  from  a  trip  along  the  route  of  the  Transcontinental 
Railway.  In  a  brief  statement  which  he  made  to  the  Press,  the 
Minister  said  that  after  a  visit  to  Bookaloo.  and  an  examination  of 
the  records  obtained,  he  was  much  struck  with  the  results  of  the 
experiments,  and  was  satisfied  that  the  tests  should  be  taken 
further.  He  had.  therefore,  decided  to  install  two  other  stations — 
one  in  New  South  Wales  and  one  in  Victoria. 

What  the  Minister  learned  on  his  visit  to  the  plant  at  Bookaloo 
was  that  the  rainfall  was  oo  to  70  per  cent,  above  that  of  the  siu'- 
rounding  country,  and  the  area  affected  by  the  ojieration  of  the 
plant  appeared  to  be  approximately  350  sq.  miles. 

While  Mr.  Watt,  by  reason  of  his  position  as  a  Minister  of  the 
Commonwealth,  has  to  take  a  conservative  view  of  the  experiments, 
others  who  have  only  themselves  to  prease  in  the  matter  have  ex- 
pressed themselves  satisfietl  with  the  results  obtained  by  Mr. 
BalsOlie,  and  have  given  him  orders  to  install  rain-making  plants 
on  their  stations  in  the  arid  districts  of  Australia.  Mr.  BalsiUie 
has  entered  into  a  contract  that  he  is  only  to  be  paid  by  results. 
The  more  r.ain.  there  is  over  the  average  yearly  fall,  the  bigger  will 
be  the  cheque  at  the  end  of  the  term.  ' 

The  scheme  has  been  protected  in  every  count) y  in  the  world, 
with  the  exception  of  Germany  and  the  nations  allied  with  her. 

Careful  research  showed  tho  inventor  that  in  fine  weather  thei'e 
was  a  charge  of  positive  electricity  in  the  higher  regions  of 
the  air.  and  that  when  it  rained  negative  electricity  i)redominated. 
He  was  studying  the  effects  of  mountains  on  rainfall,  and  came 
to  the  conclusion  that  hills  acted  as  conductors  of  the  negative 
electrical  energy  with  which  the  earth's  surface  is  charged.  He 
argued  that  all  that  was  necessary,  therefore,  to  give  flat  plains 
the  same  advantage  as  regards  rainfall  as  hilly  country,  was  the 
free  passage  of  the  negative  electricity  to  the  higher  regions  of  the 
air.  His  rain-making  plant  now-  consists  of  a  set  of  two  or  three 
kites,  which  are  let  up  on  galvanised  flexible  wire  to  an  altitude  of 
between  4.000  and  6.000  ft.  The  negative  current  is  taken  from 
the  earth  by  means  of  a  terminal,  which  is  well  grounded.  Of 
course,  the  first  essential  in  the  business  is  wind.  In  his  tests  at 
Bookaloo  and  olsewhero.  Mr.  Balsillie  has  found  that  rain  in- 
variably falls  after  the  kites  have  been  in  the  air  for  from  six  to 
ten  hours. 

In  addition  to  the  testing  station  on  the  Transcontinental  Rail- 
way line,  another  station  is  being  established  in  tho  Northern 
Territory,  for  Government  experimental  work. 
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Patent  Law. — At  the  openiii";  meeting  of  the  London 
Section  of  the  Society  of  Chemical  Industry  on  Monday,  a  paper  on 
patent  law  and  British  chemical  industry  wa-s  read  by  Dr.  F.  W. 
Hay.  patent  expert  of  British  Dyes,  Ltd.,  who  expressed  the  view 
that  the  novelty  of  all  inventions  to  be  protected  by  patents  should 
he  investigated  liy  the  Patent  Office  by  means  of  a  general  system 
of  examination,  covering  all  prior  British  and  foreign  publications. 
He  further  proposed  that  the  ]iublic  should  he  allowed  five  years 
within  which  the  patent  could  be  revoked  on  various  grounds,  and 
tie  validity  of  the  patent  should  then  no  longer  he  open  to  attack 
in  Court,  so  as  to  give  greater  security  to  any  new  raanufactwe 
depending  on  patent  rights.  He  also  suggested  that  all  actions 
I'lnn^.trd  with  intiiugemcnt  of  p.^tent  rights  should  be  tried  in 
the  presence  of  a  technical  jury  consisting  of  experts  engaged  in 
the  industry  or  science  to  which  the  action  related,  the  Judge  being 
re(|uired  to  submit  the  issue  of  infringement  to  the  jury. — Muntinq 

Post. 

Wages  of  Australian  Tramway   Men :    Arbitration. — 

Australian  papers  just  to  hand  show  that  in  .\ugust  last  arbitration 
proceedings  were  conuncuced  by  Mr.  .Justice  Higgins  respecting 
the  claim  (if  the  .\ustralian  Tramway  Ejnployes'  Association  against 
tramway  companies  and  others  in  the  various  States  seeking  increascil 
wages  and  better  conditions  of  work.  The  resjiondents  who  put  in 
an  appearance  were  the  Prahran  i:  Malvern  Tramway  Trust,  the 
Hawthorn  Tramway  Trust,  the  Melbourne.  Brunswick  &  Coburg 
Tramway  Trust,  the  Hobart  Council  and  the  Kalgoorlie  Electric 
Tramways,  Ltd.  It  was  announcetl  that  agreements  had  been  signed 
and  t  he  plaint  withdrawn  as  against  the  Melbourne  Tramways  Board, 
the  Xorth  Melboiu-ne  Electric  Tramway  &  Light  Co.,  the  Electric 
Supply  Co.  of  Victoria,  the  Northcote  Council,  the  Fremantle  (W.A.) 
Municipal  Tramway  &  Electric  Light  i^:  Power  Co.,  which  were 
amongst  the  original  respondents.  The  Association  made  the 
follo%ving  claims,  amongst  others,  for  wages  : — Shunters,  dray 
drivers,  orderlies,  lavatory  men,  office  porters,  and  labourers,  the 
basic  rate  of  1 1  s.  a  day  ;  horse  car  drivers,  1 1  s.  6d.  a  day  ;  conductors, 
tramciir  drivers,  signalmen,  12s.  Gd.  ;  signalmen  in  charge  of  levers. 
i:^s.  ;  engiue  drivers,  13s.  to  17s,  ;  firemen  13s.  to  13s.  6d.  ;  trimmers, 
boiler  cleaners,  12s.  -.  and  other  classes  of  workers  from  12s. 
to  1.5s.  a  day.  Employes  at  Kalgoorlie  asked  for  1.5  percent, 
above  these  rates.  A  4t-hour  week  was  asked  for  in  the  plaint, 
but  it  was  stated  that  the  employes  would  consent  to  a  48-hour 
week,  .\nnual  leave  was  asked  for  by  the  employes  of  21  days 
each  year  on  full  pay.  It  was  stated  that  agreements  had  been 
come  to  with  many  of  the  resjrandents  in  respect  to  various 
conditions  of  work  to  be  performed  by  the  employes,  and  that 
understandings  on  other  points  might  follow.  In  answer  to  his 
Honour,  several  of  the  respondents  declined  to  admit  that  there  was 
a  dispute  extending  beyond  the  limit  of  one  State,  and  it  was 
intimated  that  this  matter  would  have  to  be  determined  latter  on  in 
High  Court  jurisdiction. 

The  taking  of  evidence  was  commenced. 

Teciinical    and    Commercial    Libraries.^-The    intoiim 

report  of  the  Council  of  the  Library  Association  on  the  Provision 
of  Technical  and  Commercial  Libraries  has  been  issued,  and  in- 
cludes the  following  recommendations,  which  have  been  laid  before 
the  Department  of  Scientific  and  Industrial  Research  : —  < 

(«)  The  removal  of  the  existing  limit  to  the  library  rate.  ,so  that 
local  authorities  may  he  free  in  future  to  expend  upoi)  their 
libraries  the  sums  necessary  for  their  greater  efficiency. 

(I>)  A  closer  union  between  State  and  Copyright  Libraries  on  the 
"ue  hand  and  Municipal  Libraries  on  the  other,  so  that  the 
resources  (jf  the  former  may  directly  or  indirectly  be  made  avail- 
able for  scientific  and  technical  students  in  the  provinces. 

('■)  That  funds  should  be  provided  for  some  State-supported 
library,  such  as  the  Science  Library  of  South  Kensington,  or  a 
library  controlled  by  the  Department  of  Scientific  and  Industrial 
Research,  to  purcha.se  books  required  for  research,  and  to  make 
them  available  for  loan  to  public  libraries. 

The  ,A.ssociation  is  of  opinion  that  it  is  of  urgent  national  im- 
portance to  increa.se  the  supply  of  scientific  and  technical  books 
and  periodicals  as  suggested  in  paragraph  (c).  and  that  local  autho- 
rities should  afford  more  generous  support  to  public  libraries  for 
the  provision  of  scientific  and  technical  literature.  Commercial 
dejiartments  should  also  !«  established  in  libraries  in  trading  and 
industrial  centres,  and  special  collections  of  hooks  brought  together 
and  classified.  The  co-operation  of  the  B.  of  T.  Commercial  Intel- 
ligence Branch  to  this  end  is  suggested,  and  the  valuable  services 
rendered  to  .Vmerican  commerce  by  the  Philadelphia  Commercial 
Library,  which  answers  inquiries  on  trade  matters  by  telei)hone 
and  correspondence,  are  cited  as  an  example  of  what  should  be  done 
here.  But  Library  Committees  must  l>e  prepared  to  pay  higher 
salaries  to  assistants  capable  of  doing  such  work.  We  are  glad  to 
see  that  the  Association  holds  such  a<lvanced  opinions,  with  which 
we  cordially  agree,  and  it  is  taking  steps  towards  realising  the 
liro])osals  above  described. 

Storage  of  Coal  (in  Bulk). — The  British  Fire  Prevention 

Committee  has  issued  a  spicial  "Warning"  (No.  31)  with  regard  to 
the  storage  of  coal  in  bulk,  with  especial  reference  to  spontaneous 
combustion.  The  following  are  .someof  the  precautions  thatshould 
be  taken  : 

(«)  Stacks  should  not  he  higher  than   10  ft. 

(A)  Iron  perforated  pipes  3  or  4  in.  in  diameter,  or,  failing  these. 
either  suitable  eartlienware  pipes  or  ducts  formed  of  incombustible 
material  should  be  inserted  vertically  in  the  stacks  as  they  are 
built  up.  The  lower  ends  of  these  pipes  or  dacts  should  be  at 
different  heights  from  the  ground  throughout  the  stacks.  There 
should  be  one  pipe  or  duct  to  about  erery  300  sq.  ft.  of  surface. 


('■)  A  thermometer  should  be  lowered  occasionally  through  these 
pipes  or  ducts  to  ascertain  the  temperattire  at  the  centre  of  the 
stacis. 

U/)  If  wet,  very  small,  very  soft,  or  impure  coal  is  received,  it 
should  be  dumiied  around  the  edges  of  the  stack,  or  in  some  loca- 
tion wliere  the  air  can  get  to  it  freely,  and  where  other  coal  will 
not  be  packed  on  top  of  it. 

Matches  should  always  he  used  carefully,  and  should  not  be 
thrown  down  until  extinguished.  Safety  matches  are  preferable 
to  any  others.  The  funnels  of  steam  lorries,  inc..  should  be  fitted 
with  spark  arresters,  and  similarly  the  flue  pipes  to  any  stoves  near 
the  coal  stacks. 

When  a  coal  yard  is  working  at  pressure,  more  than  ordinary 
care  should  be  taken  to  keep  the  premises  clean,  and  to  see  that 
there  is  no  accumulation  of  waste  or  rubbish.  Oily  rags  from 
lorries  especially  should  be  placed  in  iron  or  metal-lined  receptacles, 
and  removed  every  night.  Particular  care  should  be  taken  to 
guard  against  any  hot  ashes  from  steam  lorries,  or  accumulation  of 
petrol  or  oil  drippings  from  motor  vehicles  generally, 

Kii'o  appliances  should  be  installed,  and  properly  overhauled 
weekly  by  a  competent  employe  or  watchman,  and  kept  ready  for 
instant  use.  .Vdditional  fire  appliances  aliove  the  usual  supply 
should  l)e  provided  where  the  pressure  of  work  is  exceptional.  In 
large  yards  hydrants  with  an  ample  sujiply  of  hose  to  cover  the 
whole  of  the  premises  should  be  provided.  Particular  care  should 
be  taken  in  frosty  weather  to  prevent  mains,  hydrants,  or  hand 
tire  appliances  being  affected. 

Coal  should  not  be  stacked  against  buildings,  boundary  walla,  or 
wood  fences,  kc,  as  the  pressure  may  be  considerable,  and  such 
structures  collapse  with  serious  results. 

Buckets  of  water  should  always  be  available,  also  buckets  or 
bins  of  dry  sand  with  scoops  where  oil  or  spirit  is  used. 

Copies  of  the  notice  can  be  obtained  on  application  in  writing  to 
the  Registrar  at  the  offices  of  the  Committee,  S,  Waterloo  Place. 
Pall  Mall,  London,  S.W.  1.  enclosing  a  stamped  addressed  foolscap 
envelope. 

Electro-Harmonic   Society  (Season    1917-1918).— The 

next  Concert  (Ladies'  Night)  will  held  at  the  Holborn  Restaurant,  in 
the  Venetian  Chamber,  on  Friday  next,  November  16th,  at  G. 15  p.m. 
Colonel  A.  M.  J.  Ogilvie,  C.B.,  will  preside.  The  list  of  artistes  is 
as  follows  : — Miss  Annie  Rees.  soprano  ;  Miss  Dorothy  George, 
contralto ;  Mr.  Thomas  Howell,  baritone  ;  Mr.  Walter  Churcher, 
humorous  recitals  ;  Mr.  Arthur  Brough,  ventriloquist  and  child 
mimic  ;  Miss  Rene  Haslam  and  Mr.  Fred  Rome,  cameo  conversa- 
tions ;  Mr.  Ernest  Hastings,  entertainer  at  the  piano  ;  Mr.  Bernard 
Flanders,  A.R.A.M.,  pianoforte  solo  and  accompanist. 

Automatic  Railway  Sub-Stations.— A  recent  article  in 

the  Jih'i-trir  Iliiil'rin/  Joni-iiciJ  mentioned  that  a  dozen  or  more 
automatic  sub-station  equipments  have  been  installed  by  seven 
different  electric  railways  in  America,  and  some  30  other  equip- 
ments are  under  construction  by  a  single  manufacturer.  The 
apparatus  is  designed  to  do  the  work  of  the  operator,  and,  in  addi- 
tion, automatically  to  limit  the  amount  of  current  taken  from  the 
machine. 

This  portion  of  the  equipment  consists  of  a  load-limiting  resister, 
which  is  automatically  inserted  between  the  machine  and  station  bus 
when  excessive  peaks  occur  by  reason  of  high  acceleration,  ic.  ; 
where  individual  feeder  protection  is  required,  a  portion  of  the 
resistance  is  inserted  in  the  outgoing  feeders.  Equipments  are 
under  construction  for  automatic  stations  ranging  from  200  to 
1,.500  K\v.  It  is  calculated  that  in  the  case  of  a  hypothetical  line 
having  four  sub-stations  of  300  KW.  capacity  each,  and  operating  a 
car  service  on  a  2-hour  headway',  the  total  saving  per  year  would 
amount  to  $6,608  (£1,320,  comprising  $4,680  (£936)  wages  and 
$1,928  (£386)  energy.  One  day  and  one  night  inspector  only 
would  be  required  to  supervise  the  equipments  ;  in  the  case  of  the 
Des  Moines  City  Railway  it  is  considered  that  these  two  officials 
will  have  ample  time  to  look  after  the  operation  of  the  16  automatic 
converter  stations  eventually  to  be  installed,  which,  in  view  of 
labour  shortage,  should  be  especially  attractive  to  the  company. 

Causes  of  German  Coal  Shortage. — The  Labour  Gazelle 

states  that  the  chief  cau.^es  of  the  present  inadequate  output  of 
coal  in  Germany  are  discussed  in  an  article  in  Die  KuHJiinktur  of 
August  30th  : — "  Among  those  given  are  the  underfeeding  of  the 
miners,  their  lack  of  experience  and  training,  the  unsatisfactory 
terms  of  the  collective  piecework  contracts,  lack  of  zeal  in  the 
workers,  defective  ventilation,  poor  blasting  materials,  defective 
tram  lines,  and  general  shortage  of  trams,  timber  and  other 
materials.  By  way  of  illustrating  the  decline  in  the  standard  of 
efficiency  of  the  mining  staffs,  the  following  figures  are  given  : 
At  the  outbreak  of  war  the  Prussian  mines  had  at  their  disposal 
a  total  of  767.1 7>  fairly  well-trained  workers,  of  whom  7,20.5  were 
women  and  31,290  were  lads  under  16.  In  the  first  quarter  of  1917 
the  total  number  of  workers  in  the  Pnissian  mines  (exclusive  of 
prisoners  of  war)  was  .593,722,  of  whom  40,842  were  women  and 
41.197  lads  under  16.  Thus  the  percentage  of  women  and  lads  had 
risen  from  5i)2  to  13'82.  During  the  second  quarter  of  1917  the 
total  number  of  workers  has  increased  somewhat,  and  if  prisoners 
of  war  be  included,  it  falls  but  little  short  of  the  peace-time 
numbbr.  Thus  there  is  quantity,  but  not  quality.  At  the  present 
time  quite  one-sixth  of  all  employefl  in  and  about  the  mines  are 
made  up  of  women  and  lads,  lacking  both  in  physical  strength 
and  in  training.  But  even  among  the  men  a  large  proportion  are 
unskilled  people,  recruited  from  every  conceivable  vocation.  If  the 
prisoners  of  war  be  included,  the  effect  is  to  reduce  the  average 
efficiency  of  the  mass  still  further." 
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Co-operation    in    Export  Trade. — The  ihil)  dinmr  of 

the  Entriueers'  Club,  Miinchester,  hekl  oii  Tuesday  last,  was 
followed  by  a  debate  on  "  Co-operation  iu  K.\port  Trade/'  Captain 
L.  E.  Mather  presided,  and  the  debate  was  opened  by  Mr.  L.  A. 
Paish.  of  the  Department  of  Conunercial  Intelligrence,  who  recently 
addressed  the  Birniinyhaui  Brass  Masters  on  the  subject  of  trading' 
combinations. 


OUR    PERSONAL    COLUMN. 

The  Eilitin-s  invite  electrical  engineer.^,  irhctlier  connected  with  the 
technical  or  the  commercial  aide  of  the  profession  and  indiixtri/, 
also  electric  tranncaij  and  railukii/  officials,  to  kee/i  readers  of  the 
Electrical  Review  iMsted  as  to  their  morements. 


Central  Station  OIHcials.— Mr.  Howaud  Foui.ds,  liavin^' 
:i(iept<'(l  :iri  ap|iiiiiitiiuMit  with  an  electrical  cdiiipaiiy  in  Lon- 
dnii.  lias  rcsif,'iied    the   secretary.ship   (if   the    HirniiiiKliain   Cor- 

pwatioii   electricity   sii|)ply   <iepartiueiit.      The   C littcc   has 

appiiint4'd  a  suli-coMiinittee  to  consider  tlic  apixiintiiient  of  a 
.-uccessor  a.s  fioui  the  beginning  of  the  New  Year.  .Mr. 
Hfiwanl  Koulds  has  been  secietary  of  the  undertaking  lor  the 
past  seven  years.  The  t'ouiiiiittee  adopted,  at  its  last  meel- 
iuy,  a  resolution  expressing  rejjret  at  Mr.  Foulds's  severame 
from  the  work  in  HirniiiiHluiMi.  and  its  liiyh  appreciation  of 
his  .services  to  the  ilepartinent. 

West  Mam  E.h.  (.Vaninittee  reconunends  that  the  undei'- 
nientioned  ollicers  he  grant<»(l  an  increase  of  lo  i>er  cent,  on 
their  jire-war  salaries  as  under  (le.ss  any  merit  increases  w  hicli 
have  heen  ^iranted  since  the  connnencement  of  the  war),  to 
date  from  October  1st.  Iitl7  :— Mr.  .1.  .-Mian,  station  su|H'rin- 
t^-ndent.  i'4Ml;  Mr.  F.  Farndon,  sales  manafier.  .£4011;  Mr. 
\V.  .-v.  (iilbert.  mains  entjineer.  .£8-2.5;  Mr.  \V.  F.  Fd(j;ertoii. 
a.ssistant  sales  inanaf,'er  and  meter  superintendent.  £'28.") ;  Mi. 
11.  Smith,  departmental  accounts  clerk,  ±"2-10;  Mr,  H.  B. 
.lohnson.  chief  I'leik,  i'Ml;  .Mr.  E.  Tombs,  stores  manager. 
i'-JK)  (increased  since  the  war  to  £2-2ll) ;  Mr.  C!.  D.  Bendix. 
assistant  station  superintendent,  .f'251);  Mr.  W.  Whitney, 
assistant  mains  engineer.  ±'•21.')  (increased  since  the  war  to 
.£•2411);  Mr.  W.  S.  Cobb,  station  foreman,  ,£^2(1S  (increa.sed  since 
the  war  to  ^■•2'2i).  It  is  further  recommended  that  the  follow- 
ing increases  be  given  : — Mr.  R.  Snell,  assistant  meter  super- 
intendent, from  £3  1^2s.  9d.  to  M  '2s.  9d. ;  Mr.  H.  P.  Irons, 
installation  in.spector.  from  £3  '2s.  6d.  to  £3  12s.  (id. ;  Mr.  \. 
H.  Gibbs,  jun.,  assi.stant  timekeeper,  from  £2  i)s.  to  £2  14s. 

Committees  of  Sheffield  City  Council  favour  the  following 
increases  in  salaries; — Mr.  A.  R.  Fearnley,  general  manager, 
tramways  and  motor  department,  present  salary  of  £1,000  a 
year  to  be  raised  by  two  annual  increments  of  .£100  each  ; 
that  the  maximum  salaries  of  .shift  engineers  in  the  electric 
supply  department  be  increa.sed  to  £'2'20  ])er  annum  ;  and  that 
the  salaries  of  the  following  shift  engineers  be  raised  by  £'20 
l>er  annum  in  each  case: — Mr.  H.  Price,  present  salary  £170; 
Mr.  W.  H.  Smith,  present  salary  £160;  Mr.  T.  Roberts,  pre- 
sent salary,  £150. 

General. —Lord  C.\rmich.\el,  G.C.I.E.,  K.C.M.G.,  has 
accepted  a  seat  on  the  board  of  the  British  Thomson-PIouston 
Co.,  Ltd. 

Mr.  J.  N.  J.\RDiNE,  who  has  taken  up  a  Government  ap- 
pointment abroad,  has  been  presented  by  the  electrical  depart- 
ment of  Messrs.  Bean  &  Son,  Dudley,  with  a  pair  of  field 
glasses  in  leather  case. 

On  the  Occasion  of  resigning  his  position  as  electrical  engi- 
neer with  the  Banknock  Coal  Co.,  Stirling.shire.  to  take  up 
a  position  in  England,  Mr.  .A.NDRKW  W.^i.ker  was  presented 
with  a  tJladstone  bag  and  a  wallet  containing  Treasury  Not^.s 
as  a  parting  gift  from  the  employes. 

From  a  recent  minute  of  the  Sydney  Municipal  Council  it 
apiiears  that  Mr.  .1.  Davis,  Director-General  of  Pubhc  Works, 
is  about  to  retire  from  his  present  position,  with  the  intention 
to  practise  privately  as  a  civil  engineer  in  London.  Mr.  Davis 
has  served  the  State  for  many  years.  The  State  Government 
5as  arranged  with  him  to  inspect  and  arrange  for  the  im- 
jVirtatiou  of  machinery  and  other  articles  required  in  connec- 
tion with  the  public  service  of  the  State,  and  in  respect  of 
his  services  in  this  connection  payment  will  be  made  by 
commission.  The  Lord  Mayor  suggests  that  the  Municipal 
Council  would  be  well  advised  to  retain  Mr.  Davis  as  its 
representative  in  Great  Britain.  The  Council  at  the  present 
time  has  as  its  consulting  and  inspecting  engineers  for  the 
electricity  supply  department  Messrs.  Preece,  Cardew.  Snell 
and  Rider,  and  it  is  not  proposed  to  make  any  change  in  this 
connection.  In  addition  to  opening  an  office  in  London,  Mr. 
Davis  will  have  assistants  in  the  centres  of  industry  in  Great 
Britain  and  a  representative  in  the  United  States,  whose 
services  will  also  be  placed  at  the  disposal  of  the  Council. 

Mr.  .1.  E.  DoBSON,  late  Scottish  representative  of  Messrs. 
Bruce  Peebles  &  Co.,  Ltd.,  Edinburgh,  has  been  appointed 
London  office  manager  to  the  company,  in  place  of  the  late 
Mr.  R.  W.  Gauntleft.  and  has  now  taken  up  his  new  duties 
at  Hastings  House,  Korfolk  Street,  Strand.  Mr.  Dobson's 
many  friends,  both  in  Scotland  and  elsewhere,  will  wish  him 
success  in  bis  new  appointment. 


Roll  ol  Honour.— iiieutenant  E.  G.  Bakek,  Loyal  North 
Lanes.  Regiment,  who  has  been  Wounded  in  the  head,  and  m 
lying  in  the  2nd  Southern  General  Hospital,  Southuiead, 
Bristol,  was  employed  at  the  Morccambe  electricity   works. 

Sapper   .\.  J.    Williams,    R.K.,   who   has   fallen    in    a(;tion, 

was  engaged  at  the  works  of  Messrs.  Siemens  Bros.,  Stafl'ord. 

Private  C.   VV.  Tew,   Grenadier  Guards,    who   was  engageil 

in  the.  winding  shop  at  the  Stafford  works  of  Messrs.  Siemens 

Bros.,  has  been  killed  by  a.  shell. 

Sap|K-r  P.  Conn,  R.E.,  who  has  died  from  wounds,  was  in 
the  dynamo  shoii  at  the  Queen's  Engineering  Works,  Bed- 
ford. 

Corporal  G.  H.  Tompkins,  Oxford  and  Bucks.  Light  In- 
fantry, who  has  died  of  wounds  and  the  ell'eets  of  gas,  was 
in  the  Coventry   works  of  the  B.T.IT.  Co. 

i,ance-C()rporal  M.  1 ,.  Tknnant.  Lancashire  Fusiliers,  who 
has  been  killed,  was  emploved  by  Messrs.  Davenport.  S|miiow 
and   Co..  electrical   i-ontractors,    Mam-hester. 

Private  W.  E.  G.  Sta.ni.ev,  Lanes.  Fusiliers,  reported  killed, 
was  employed  at  the  British  Westiiighoiist!  Works.  Tralford 
Park. 

Private  D.  Guikkum,  Bolder  llcgiiiieiit,  killed  in  action, 
was  .•mployed  bv  M.'ssis.  W.  T.  Clover  A  Co..  Ltd.,  Tralford 
I'ark. 

Driver  .1.  Wauh.  1M''. A.,  killed  in  action,  was  employed  in 
the  generating  station  of  the  Stalybridge  .loint  Tramways  and 
F.lectrii'ity  Board. 

The  finu'ial  tiKjk  place  at  Darweii  Cemetery,  on  November 
1st.  of  Lance-('orporal  .1.  Poolk,  K.p.R.lj.  Prior  to  enlistment 
he  wa.s  employed  at  the  Blackburn  electricity  works.  The 
liineral  was  attended  b\  a  lliing  party  of  IS  men  from  Pres- 
ton. Included  in  the  Moral  tiibutes  was  nne  from  deceascd'.s 
b'llow  employes  at  the  electricity    works. 

Private  G.  Walton,  of  the  .'\ustralian   Force,   who  has  been 
killed  in  ac-tion,  was  employed   in   .\n.stralia  as  an  electrician. 
Private  W.  W.  lloi.EV.  Royal  Warwickshire  Regiment,   who 
has    been    mortally    wounded    while    serving   as    a  stretcher- 
bearer,    was   an    electrical   engineer,   of   Whitby. 

The  following  honours  have  been  awarded  to  the  employes 
III'  the  Stepney  B.C.  Electricity  Committee: — Lieut. -Col.  (!. 
G.  Ewer  (.sales  cngineei),  D.S.O, ;  Lance-Corporal  II.  O. 
Hendry  (clerk).  Mihtaiy  Medal;  Sapi">er  E.  -lones  (showroom- 
assistant).  Military  Medal.  It  is  feared  that  Lance-Corporal 
Hendry  has  been  killed.  The  (.!omiiiittee  has  conveyed  its 
congratulations  to  Lieut. -Col.  Ewer  and  Sapper  .Tones,  and 
to  the   father  of   Lancc-Coiporal    Hendry. 

Piivate  .1.  .\M)Kksox,  formerly  an  apprentice  in  the  Glasgow 
C'orporation  electricity  department,  lias  been  killed   in  action. 
Private  .1,  S.  Weavhh,  formerly  engaged  in  the  Le<'ils  tram- 
ways accounts  department,  has  been  wounded. 

Corporal  .1.  Hvund  ('2(1),  South  Lancashire  Rt^giiiient,  has 
fallen  in  action.  He  was  employed  by  Mr.  H.  Barber,  elec- 
trical engineer.   Birmingham. 

Mr.  R.  H.  Dickinson,  chief  engineer  to  the  Birmingham 
Corporation  tramways,  has  received  ohicial  inroiiiiation  of 
the  death  of  his  elde.st  son,  the  Rev.  Harry  Dicki.nso.n'.  Chap- 
lain to  the  .\rtists'  Rifles,  Vicar  of  St.  Stephen's,  Birmingham. 

Obituary.— Mr.  William  Dn  Bois  Ddddeli..— It  is  with 
the  deepest  regret  that  we  record  the  death  of  Mr.  W.  Dud- 
dell,  which  took  place  on  November  4th,  after  a  long  illness, 
at  the  early  age  of  45.  Mr.  Duddell  was  one  of  our  most 
brilliant  and  .successful  investigators,  and  stood  in  the  fore- 
most rank  of  British  scientific  enginc>ers,  a  po.sition  which  he 
won  before  he  was  30.  A  thoroughly  practical  engineer  and 
expert  mechanician,  he  designed  and  made  the  first  successful 
oscillograph,  and  thus  opened  the  way  to  a  new  mode  of 
observation  which  has  proved  of  priceless  value  to  the  elec- 
trical industry.  He  also  studied  the  physics  of  the  a.c.  arc  to 
excellent  purix>.se,  and  laid  the  foundation  on  which  the 
continuous- wave  sy.stem  of  wireless  telegraphy  and  telephony  , 
was  built  up.  In  conjunction  with  Prof.  Mather,  he  per- 
fected a  .standard  wattmeter,  and  he  devised  thermally- 
operated  ammeters  of  extraordinary  delicacy  and  ingenuity  for 
measuring  minute  antenna  high-frequency  currents,  &c.  His 
researches  in  wireless  telegraphy  were  no  less  brilhant  than 
his  other  work.  Following  Dr.  Ferranti.  Mr.  Duddell  for 
two  years  occupied  the  chair  of  President  of  the  Institution  of 
Electrical  Engineers;  he  was  past-president  of  the  Rontgen 
Society,  and  was  appointed  a  member  of  the  .\dmiralty  Board 
of  Invention  and  Research,  as  well  as  of  the  Inventions  Board 
of  the  Mini.strv  of  Munitions.  He  was  made  a  Commander 
of  the  Order  of  the  British  Empire  in  .August  last,  and  five 
.vears  ago  he  was  awarded  the  Hughes  Medal  of  the  Royal 
Society,  of  which  he  was  a  Fellow.  He  was  a  member  of  the 
Advisory  Council  for  Industrial  Re.search.  The  full  extent  of 
his  services  to  the  Institution  of  Electrical  Engineers  will 
never  be  known-  except  to  those  who  collaborated  with  him, 
and  during  the  war  he  had  been  engaged  upon  work  of  the 
first  importance  to  the  nation.  Further  particulars  of  his 
career  will  be  found  in  our  issue  of  November  8th,  1912. 
together  with  his  portrait.  By  his  early  decease  the  electrical 
profession  has  suffered  a  heavy  blow;  his  friends  are  no  less 
grieved  at  the  loss  of  his  engaging  personality  and  charming 

courtesy. 

Mr.  W.  Noble.— Mr.  Wilson  Noble,  formerly  M.P.  for 
Hastings,  who  has  died  at  the  aged  of  63,  was  interested  in 
electrical  research,  and  for  nine  years  act«d  as  President  of 
the  Rontgen  Society  of  London. 
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NEW    COMPANIES     REGISTERED, 


Agence  Havas   (1,621f).— Particulars  filed  Octobei    lotli, 

1917.  Inrrvrporatod  in  Fr.Tnce,  July  17th,  1871).  News  and  advertising  agency. 
London  addresses :— (Telegraphic  information)  24,  Old  Jewry,  E.C.,  (advertis- 
ing department)  lUJ,  Cheapsid^  E.C.  Dirx-clors  :  J.  C.  M.  J-effilte,  H.  L. 
Houssage,  J.  B.  Fairer,  C.  E.  C.  A.  Houssoge,  C.  A.  O.  Guistiniani,  A.  C. 
Meynot,  J.  M.  Laffitte,  F.  J.  E.  Barbier,  and  E.  Lebev,  all  of  Paris.  Gusravf 
Hirsch  de  la  Mar,  24.  Old  Jewry,  E.C.,  and  GastOD*  Poignant,  105,  Cheapside, 
E.G.,  are  authorised    to  accept  service. 

Lo--Thermo    Patents,    Ltd.    (148,701).— Private  company. 

Registered  October  18th.  Cipital,  £1,00U  in  XI  shares.  Ti»  .-acquire  (rotn 
lilectromotors,  I-td.,  B.  Longboltom,  and  E.  Greenhalgh  the  benefit  of  cerl;iin 
inventions  relating  to  d>  namu-clectric  machinery,  and  lo  carry  on  the 
business  of  i-Iectrical  engineers  and  contractors,  manufacturers  of,  and  dealers 
in,  railway,  tramway,  electric,  niagnefic,  galvanic,  and  other  apparatus,  Ac. 
The  subscribers  (each  with  one  share)  are :— B.  Longbotiom,  Thornville, 
Alderley  Edge,  managing  director;  E.  Greenhalgh,  Harewood,  Birchfield  Road, 
Rusholme,  Manchester,  electrical  engineer.  The  first  directors  are : — W.  T. 
Stubbs,  B.  Longbottom,  and  E.  Grtenhalgh.  Registered  oflice :  G\,  Brown 
Street,    Manchester. 

Lincolnshire     Motor     &     Electric     Traction     Co.,     Ltd. 

(148,735).— Prtvatf;  company.  Registered  October  24th.  Capital,  £5,O0U  in 
£1  shares.  Objects,  as  indicated  by  the  title.  The  subscribers  (each  with 
one  share)  are : — S.  A.  Fuller,  13,  Abbey  Drive  East,  Grimsby,  electrical 
engineer;  C.  A.  B.  Turner,  11,  Hainton  Avenue,  Grimsby,  farmer  and  engi- 
neer; N.  Green,  Holbeck  Manor,  Horricastle,  steam  trawler  owner.  The 
first  directors  are: — S.  A.  Fuller,  C.  A.  B.  Turner,  and  N.  Green.  Regis- 
tered  office  :    5,    Wellovvgate,    Grimsby. 

Supply    Association   Among   Metallurgists    and    Machine 

Makers  (C.A.M.M.)  (1.624f).— Particulars  filed  Octobe.r  24th.  1917.  Registered 
in  Italy.  Objects  :  The  direct  purchase  of  raw  materials  on  behalf  of  asso- 
ciates in  Italy  and  abroad,  &c.  Capital  unlimited.  Shares  are  of  lire  100 
each  nominal  value.  British  address;  26,  Portugal  Street,  W.C.2,  where 
J.    H.    Pearson,   London   manager,    is    authorised   to  accept    service. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Dublin   United  Tramways   Co.   (1896),  Ltd.— Particulars 

of  £2,G(X)  debenture  bonds  creatf.d  .\ugust  7th,  1917,  filed  pursuant  to  Section 
93  (3)  of  the  Companies  (Consolidation)  Act,  11)08,  the  whole  amount  being 
now  issued.  Property  charged  ;  The  undertaking  of  the  company,  and  all 
the  tolls  and  sums  of  money  arising  bv  virtue  of  the  Dublin  United  TVam- 
ways    Acts,   1881   and    1905.     No  trustees.      Registered  October    20th,    1915< 

Direct   West  India    Cable  Co.,    Ltd.    (53,956).— Capital, 

£120,000  in  £5  shares.  Return  dated  October  11th,  1917.  12,000  shares  taken 
up;  £3  ISs.  per  share  called   up.     £45,000  paid.     Mortgages  and   charges:   Nil. 

Electric    Supply    Corporation,     Ltd.     (52,036).— Capital, 

f2.i0.000  in  £5  shares.  Return  dated  July  19th,  1917.  42,.'i00  shares  taken  up; 
£175,000  paid  on  35,000  shares;  £35,000  considered  as  paid  on  7,000.  Mort- 
gages and  charges  :  £154,914. 

Exchange      Telejjraph      Co.,      Ltd.      (6,152).  —  Capital, 

£98,430  in  8,023  "  A  "  shares  of  £10  each  and  10,200  "  B  "  shares  of  £1  each. 
Return  dated  August  10th.  1917.  All  shares  taken  up;  £04,046  paid,  being 
£10  per  share  on  6,000  "  A  "  and  £2  per  share  on  2,023  "  A  ";  £33,384  con- 
sidered as  paid,  being  £1  per  share  on  10,200  "  B  "  and  £8  per  share  on 
2,023  "  A."     Mortgages  and  ch.-rges  :    Nil. 

Bombay  Electric  Supply  &  Tramway  Co.,  Ltd. — Capital, 

£1,320.000  in  72,000  ord.  and  60,000  pref.  shares  of  £10  lacli.  Return  dated 
April  35th,  filed  October  9th,  1017.  72,000  ord.  .ind  60,000  pref.  shares  taken 
up;  £10  per  share  called  up  on  60,000  pref.  ami  45,000  ord;  £l,049,9,'i6  p.iid. 
leaving  £36  in  arrears;  £270,000  considered  as  paid  on  12.000  ord.  and  15.000 
pref.      Mortgages   and  charges  :   £723,099. 

Llangollen  and  District  Electric  Light  &  Power  Co.,  Ltd. 

—Capital,  £6,000  in  3..i00  ord.  and  2,.'i00  prtf.  shares.  Return  dat.d  October 
8th.  1917.  2,114  shares  taken  up;  £1  per  share  called  up  on  2,114;  £2,110  15s. 
paid,    leaving  £3   5s.    in    arrears.      Mortgages   and   charg.fS  :   £3,000. 

Fors     Accumulator     Foreign     Patents,     Ltd.  —  Capital, 

£3.(11K)  in  952  pref.  and  2,048  ord.  shares  of  £1  each.  Return  dated  January 
lllh  (filed  August  8th).  1917.  584  pref,  and  2,048  ord.  shares  taken  up;  £132 
paid  on  132  pref.;  £2,500  considered  as  paid  on  452  pref.  and  2,048  ord. 
Mortgages   and  charges  :   £125. 

Dublin    United   Tramway   Co.    (1896).    Ltd.— Particulars 

of  £3.200  mortgage  bonds  redeemable  September  29th,  1922.  created  August 
7th,  1917,  filed  pursuant  to  Section  93  (3)  of  the  Companies  (Consolidatign) 
Act,  1908,  the  whole  amount  being  now  issued.  Property  charged  :  The  under- 
taking of  the  company,  and  .all  the  tolls  and  .sums  of  money  arising  by  virtue 
of  the  Dublin  United  Tramways  Arts,  1881  and  1905.  No  trustei's.  Registered 
October  20th,  1917. 

Harry  H.  Gardam  &  Co.,  Ltd.— Mortgage  dat^d  Octolser 

24th,  1917.  to  secure  £'2. .500.  charged  on  freehold  Lind  and  hereditaments  at 
Staines.     Holder:  J.  Ashby.  J. P.,   D.I,. 

Gavan     Inrig,     Ltd. — Particulars    of     iS200    debentures 

created  October  llth.  1917.  filed  pursuant  lo  Section  93  (3)  of  the  Companies 
(Consolidati(,n)  Act.  1908.  the  whole  amount  being  now  issued.  Property 
charged  :  ■Jlie  company's  imtli-rt.-iking  anil  property,  present  and  future,  in- 
cluding uncallcl   capital.      No    trustees. 

Milton  Manufacturing  Co.,  Ltd. — Memorandum  of  satis- 

.nction  in  full  on  October  10th.  1917,  of  mortgage  and  Land  Registry  Charge 
dated    December   20lh,    1916.  s.  curing   £2,0lX),    has    been    filed. 


CITY  NOTES. 


The   directors   report  that   frequent   in- 

Compagnie       terruptiona    occurred    in    19lG,     somerof 

Francaise         whicli   were  at  ;rreat  depths.      Six  inter- 

des  cables        ruptions   took    place    in    the    cable    from 

Teligraphiques.  Brest  to  S.iint  Pierre,  two  in  the  caiie  of 

the    Brest-Cap    Cod    cable,    and    even    a 

Bimnltaneons  interruption  in  the  two  cables  for  15  dnyn  was 

recorded.     Daring  the  fine  weather  it  wa.s  possible  to  remove 


from  the  Brest-Cap  Cod  oftble  4  f aiilt  which  had  prevailed 

at  great  depths  for  some  years -past,  and  a  second  existed 
which  still  interfered  with'  the  hafidlingof  the  traffic.  Not- 
withstanding these  ■  facts,  the  traffic  receipts  on  the  trans 
Atlantic  cables  were  higher  than  those  in  1915.  In  the  net 
work  in  the  West  Indies  the  receipts  increased  in  1916  by 
28  per  cent,  over  those  in  1914,  and  in  1916  the  augmentatioii 
was  20  per  rent,  over  1915,  and  54  per  cent,  as  compared 
with  1914.  The  reasons  were  to  be  found  in  the  general 
situation  which  had  caused  an  expan.sion  in  messages,  and  in 
the. restrictions  iiiiposed  on  the  use  of  codes.  In  Venezuela. 
in  pai'ticular,  the  receipts  experienced  a  material  increase, 
and  the  set-vice  between  that  countiy  with  external  countries 
was  certain  and  regular,  thanks  to  the  new  cable  between 
San  Domingo  and  Porto  Rico,  which  had  permitted  of  tin- 
doubling  of  the  land  line  from  San  Domingo  to  Puert;i  Plata. 
Venezuela,  and  the  Greater  Antilles. 

The  receipts  from  the  land  network  in  the  Dominican  Re- 
public were  slightly  less  than  in  1915,  wlien  they  were  excep-  i 
tionally  high.  In  this  connection,  the  United  States  mihtary 
authorities,  w-ho  were  in  occupation  of  the  country,  had  '■ 
undertaken  the  working  for  their  own  account  of  the  wireless 
station  at  San  Domingo,  and  also  for  private  messages.  The 
company  had  succeetied,  however,  through  representations 
made  by  official  circles,  in  securing  the  use  of  the  station 
to  be  limited  solely  to  the  requirements  of  the  military 
authorities.  The  company's  claims  for  indemnities  arising 
from  the  injury  caused  during  the  revolutionary  troubles  in 
the  course  of  recent  years  were  to  be  investigated,  together 
with  other  French  claims,  by  a  twmmission  who  were  ap- 
pointed this  year  (1917).  The  receipts  from  the  cable  be- 
tween New  Caledonia  and  Australia  experienced  a  shght  in- 
crease, whilst  the  subsidies  and  guarantees  reached  jE25,800, 
as  against  £25,900  in  1915.  The  subsidy  from  Dutch  Guyana 
continued  to  be  received,  but  great  difficulties  were  met  with 
in  obtaining  the  subsidy  due  from  the  Government  of  Hayti, 
which  was  under  the  financial  control  of  the  United  States 
as  a  result  of  an  agreement  concluded  in  1915.  The  arrange- 
ment made  with  the  French  Minister  for  the  Colonies  in 
regard  to  the  litigation  concerning  the  subsidies  of  the  French 
Guyana,  the  Martinique  and  Guadeloupe,  was  in  course  of 
execution,  and  the  company  had  received  a  considerable 
amount  of  the  subsidies  which  were  in  dispute. 

The  financial  benefit  derived  by  the  French  Government 
from  the  free  transmission  of  official  messages,  which  was 
represented  by  £'37,000  in  1915,  rose  to  £57,000  last  year, 
whilst  terminal  and  transit  charges  and  taxes  and  other 
charges  yielded  a  further  sum  of  ,£'29,000  to  the  State.  If 
the  -gratuitous  forwarding  of  State  messages  results  in  a. 
consitierable  saving  to  the  Government,  the  directors  recall 
the  fact  that  the  service  at  the  same  time  increases  the  com-  , 
pany's  working  ex|)enses  and  diminishes  the  capability  of 
transmitting  paying  traffic.  The  net  profits  are  returned  at 
£144,000,  which  sum  has  permitted  of  the  repayment  to  the 
State  of  £70,000  arising  from  the  debt  incurred  under  the 
Government  guarantee,  and  the  distribution  among  the  share- 
holders of  a  dividend  of  11.08  fcs.  ptM-  share,  or  a  total  of 
£23,800  among  53,702  shares  of  £10  each,  the  total  ordinary 
share  capital  being  £537,020. 

The  report  of  the  Bank  fur  Elektrische 

The  Zurich         T'nternehinungen,   of   Zuiich,   which   deals 

Bank  with  the  year  ended  on  June  30th,  1917, 

for  Electrical       states  that  the   difficulties   caused   by   the 

Undertakings,  war  placed  an  increasingly  oppressive  bur- 
den both  on  belligerent  and  neutral  coun- 
tries, and  trade  and  indu.stry  in  nearly  all  countries  had  more 
and  more  been  devoted  to  war  requirements.  As  a  con.se- 
quence  of  their  ada[itability,  the  electricity  wtirks.  would  have 
suft'ei-ed  less  if  eonstiuctional  and  raw  Lualeiials  had  not  be- 
come scarcer  and  more  costly.  The  unfavourable  situation  ol' 
the  works  using  c<ial  continued,  and  a  considerable  increase 
in  the  costs  had  also  now  taken  pliice,  even  in  those  districts 
where  coal  mines  are  to  be  found.  The  total  result  was  that 
it  was  almost  impossible  to  carry  out  renewals  and  'exten- 
sions, 3nd  owing  to  the  great  wear  and  tear  brought  about 
the  work  of  replacement  would  assimie  considerable  diinen- 
.sions  after  the  war.  This  .^tate  of  affairs  was  already  still 
more  noticeable  in  the  ca.se  <if  trainwiiys  than  in  that  of  the 
electricity  works.  The  depreciation  of  money  and  the  dear- 
ness  of  commodities  had  led  to  inci-eases  in  the  wages  of 
the  employes,  which,  together  with  the  higher  taxes,  had 
prejuttieed  the  financial  results,  anil  this  would  also  have  to 
be  reckoned  with  after  the  war.  As  a  consequenc*?,  efforts 
were  being  made  by  the  electricity  works  to  obtain  an  in- 
crease in  prices,  and  by  the  tramway  ctimpanies  in  the 
passenger  fares.  Of  the  companies  closely  associated  with 
the  bank,  onlv  the  Electiic  Co.,  which  supplied  the  Rou- 
manian petroleum  industry  with  cunent,  had  suffered  not 
inconsiderable    material    damage  through    the    war,    and   the  ^ 

hope  was  expressed  that  the  endeavours  to  secure  corapensii- 
tion  would  be  successful.  . 

The  directors  refrain  from  making  any  definite  predii-tion 
as  to  the  prospects  of  electiical  undertakings  in  the  near 
future,  although  the  hope  is  entertained  that  the  existing 
difficulties  would  be  overcome  in  the  course  of  a  few  ye*''' 
after  the  termiii.Ttion  of  the  war.  The  hope  also  might  be 
cherished  that  the  ratio  between  receipts  and  expenditure 
would  again  approach  normal  conditions  through  a  reduction 
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iu  the  working,'  expeusea  aud  an  iut-iease  iu  the  sale  pricea 
for  snergy,  and  that  this  recovery  would  be  facilitated  by  the 
oonstaut  growth  in  the  use  of  electric  power,  since  now 
applications  for  electricity  had  been  opened  up  bf  the  wai. 
particularly  in  the  electrochemical  department,  and  especiallx 
as  it  had  become  j'enerally  admitted  that  .sujall  works  were 
not  fconoinical.  and  that  they  must  be  connected  with  huye 
works.  All  these  considerations  led  to  the  <'xpectatioi\  that 
undertakinK.s  which  were  sound  internally,  and  established 
and  worked  on  right  principles,  would  a},'ain  yield  satisfac- 
tory results  in  a  few  y<>ars'  time  .After  tjivint;  details  of  the 
numerous  companies  in  which  thi'  l)ank  is  intflrest^d  in  dif- 
ferent parts  of  the  world,  the  directors  report  that  the  gross 
ii'venue  amounted  to  .i'UD.T.dCIO,  as  compared  with  £459,000  in 
litl.")-l(3,  on  an  ordinary  share  capital  of  i'::i,(XIO,000.  The  net 
pri)lits,  afttM'  defraying  general  expense's  and  interest  charge.s 
on  the  loan  capital  of  ,f:i.7;iil,(W(t,  are  returned  at  .i'KW.Otm. 
as  contrasted  with  ,i'i5.H,(K)()  in  lUlo-lf),  and  the  dividend  is 
at  the  rate  of  5  per  cent.,  as  against  S,  8.  and  10  per  cent. 
ill   the  three   preceding  years  respectively. 

Durmy  the  half-year  ended  at  June  last 

Amalgamated      the   company   made   a   proht  of  ±'2,9i3,  to 
Wireless  which    is    added    £o,-jiJb   brougnt   lorwaril. 

(.\ustralasia),      Alter  paying  o  per  cent,  dividend  and  pui- 
Ltd.  ting  ii.OiA)  to  marme  insurance   'account, 

£-l'/7  IS  carried  forward,  ihe  war  agaui 
prejudicially  alfeetcd  business,  the  acceptance  of  messages 
liom  the  imblic  being  practically  prohibit'cd.  Work  in  tne 
uianufactunng  department  was  plentiful,  so  as  to  tax  the 
resources  of  the   company. 

The  annual  meetmg  was  held  on  August  30th,  at  Sydney, 
Mr.  E.  T.  I'lSK,  the  acting  managing  director,  in  the  chair. 
The  chairman  expresseil  regret  at  the  retirement  of  Mr.  H. 
K.  Deiiisou  from  the  iwsition  of  managing  director,  because 
of  the  great  demand  made  upon  his  time  by  other  interests. 
Mr.  Denisou  was  one  of  the  pioneers  of  wireless  development 
in  Australia.  For  the  year,  W'hich  ended  on  June  30th  last, 
the  prolit  was  £7,453.  A  5  per  cent,  dividend  was  recom- 
mended, and  the  reserves  had  increased  to  £20,o00.  The 
company  had  been  able  to  pay  a  steady  5  per  cent,  dividend 
practically  from  its  inception,  in  .spite  of  the  fact  that  pro- 
gi'ess  in  at  least  one  important  direction,  that  of  "  message 
traffic,"  was  impossible  during  war  time.  The  directors  had 
followed  a  policy  of  carefully  building  up  reserves  tor  marine 
insurance,  depreciation,  and  for  patent  rights.  The  position 
■would  improve  as  more  of  the  available  resources  were  em- 
ployed in  extending  the  company's  operations.  As  a  result 
of  the  policy  of  building  up  the  manufacture  of  wireless  tele- 
graph apparatus  iu  its  own  factory,  the  company  had  re- 
ceived some  important  orders  from  the  Australian  and  New- 
Zealand  Government.s.  The  company  had  recently  gained 
the  position  which  was  undoubtedly  unique  in  the  history 
of  Australian  manufacture,  of  receiving  a  number  of  orders 
from  England,  Africa,  India,  and  other  places  for  the  manu- 
facture and  export  of  complete;  wireless  telegraph  stations. 
The  company's  patent  rights  were  being  continually  added 
to  by  means  of  the  new  inventions  of  Signer  Marconi  and  his 
associates,  all  of  which  belonged,  in  Au.stralian  and  New  Zea- 
land, exclusively  to  the  company.  Among  the  most  recent 
patents  acquired  by  the  company  was  a  new  invention  made 
by  Marconi  which  had  already  been  referred  to  in  the  news- 
papers. Only  piutial  particulars  had  been  received  at  pre- 
.sent,  and  the  matter  was  .still  confidential,  but  the  invention 
promised  to  mark  a  new  epoch  in  wireless  communication 
equal  to  that  brought  about  by  Marconi's  famous  tuning  in- 
vention of  the  year  1900. 

The  report  for  1916  states  that  Dr.  H. 
Barcelona        F.  Parshall,  the  pre.sident  and  consulting 

Traction,  Light  engineer  of  the  Ebro  Irrigation  .■lud 
and  Power  Co.  Power  Co.  and  the  Ferrocarriles  de  Cata- 
luiia,  S..A.,  has  issued  a  report  showing 
that  substantial  progress  has  been  made  by  the  companies 
operating  in  Spain,  and  the  results  are  satisfactory  having 
regard  to  the  conditions  under  which  they  w-ere  realised.  The 
war  makes  construction  everywhere  more  difficult  aud  expen- 
sive, and  this  is  especially  true  where  a  large  quantity  of  the 
materials  has  to  be  brought  from  overseas.  Nevertheless,  the 
works  outhned  in  Dr.  Parshall's  original  report  have  l)een 
substantially  couipleted.  The  continued  high  price  of  coal, 
however,  has  necessitated  a  con.siderable  change  of  plans,  and 
in  view  of  the  rapiil  growth  of  business  it  became  necessary 
for  -the  Ebro  Co.  to  l.iegin  the  construction  of  another  hydro- 
electric power  plant  without  further  delay.  It  is  not  easy  at 
present  to  raise  new  capital,  but  it  is  satisfactory  to  report 
that  such  financial  provision  has  been  made  as  will  enable  the 
Ebro  Co.  to  carry  on  construction  into  1918.  Work  on  the 
new  plant  was  begun  in  July  last,  and  is  being  pushed  for- 
ward as  rapidly  as  possible.  It  is  hoped  that  when  complete 
it  will  furnish  sufficient  power  to  cover  requirements  for  a 
number  of  years.  The  net  revenue  amounted  to  $1,875,315.  . 
against  $1,316,282,  and  the  interest  on  prior  lien  "A"  bonds 
$331,900,  against  $96,3.55,  leaving  a  surplus  of  $1,543,415. 
against  $1,219,927.  The  results  for  the  first  six  months  of 
1917  indicate  a  further  large  increa.se.  and  it  is  anticipated 
that  this  rate  of  increase  can  be  maintained  throughout  the 
year.  Under  the  plan  approved  by  bondholders  all  surplus 
earnings  from  operation  up  to  June  1st,  1918,  were  to  be 
applied  to  further  construction,  aUJjond  interest,  excepting 


that  on  the  prior  lien  "A  "  bonds,  being  BatiaUeU  by  the  issue 
of  5  per  c^nt.  notes.  As  a  result  no  profit  .und  loss  statement 
is  pubUshed^  as  all  earnings  of  the  associated  conjpaDiea  are 
applied  as  provided  m  the  committee  agreement  The  shares 
in  the  capital  stock  of  the  Tramways  de  Bnn^lone  purchased 
by  the  company  aie  still  held  as  security  for  the  balance  of 
the  [lurchase  price,  and  will  probably  remain  m  until  after 
the  war.  I'he  application  for  a  concession  for  unification 
which  the  'J'ramways  Co.  is  making  is  still  i)ending,  and  the 
managing  director  reports  that  there  is  rea.son  to' believe  it 
will  be  granted  in  due  cour.se.  'Ihe  tramwiiys  earned  a-  sur- 
l>lus  over  the  dividend  upon  their  common  shares,  which  the 
company  guarantees.— /•'iHaiirmi   Timm. 


Monte  Video  Telephone  Co.,  Ltd.  .\fier  providing  foV  all 
charges  in  Monte  \ideo  and  London,  and  making  iirovision 
for  income-tax  and  excess  profits  duty,  the  net  profit  for  th(> 
year  ended  July  Slst,  1917,  is  .f20,324,  .-igainst  i;25,9ao  foi- 
the  previous  year.  The  interim  dividends  paid  in  May  ab- 
sorbed ±'4,343,  leaving  i;21,98J ,.  plus  £5,094  brought  forward. 
After  applying  £8,000  to  depreciation  of  property  and  plant, 
transferring  £9,0(10  to  reserve  for  renewals,  and  paying  final 
dividends  of  2i  per  cent.,  less  income-tax,  on  the  preference 
shares,  and  3  per  cent.,  free  of  tax,  on  the  ordinary  shares, 
making  5  per  cent,  and  6  per  cent.  resj)ectively  for  the  year, 
.£6,332  remains  to  be  carried  forward.  There  has  again  been 
a  satisfactory  increa.sc  in  the  number  of  subscribers  during 
the  year. 

Norwich   Electric  Tramways,  Co.,  Ltd.— Dividend,   2  pir 

cent,  for  the  year,  jilaeirig  £S,0(ll)  to  reserve,  and  carrying 
forward  £39. 

Isle  of  Wight  Electric  Light  &   Power  Co.,  Ltd.— Owiiii^ 

to  the  reduced  profits,  the  halt-yearly  preference  dividend 
will  not  be  paid  until  the  results  of  the  complete  year  are 
known. 

Indian    Electric    Supply  &    Traction    Co.,    Ltd.— Interim 

dividend  of  2J  per  cent. 


STOCKS     AND     SHARES. 


~    ^  Tuesday  E vexing. 

Stock  Exchange  markets  remain  quiescent.  The  news  from 
the  Italian  front  continues  to  bear  rather  depre.ssingly  upon 
niost  departments,  the  view  being,  of  course,  that  any  serious 
set-back  iu  that  quarter  will  have  the  effect,  by  prolonging 
the  war,  of  causing  fresh  expenditure  of  men.  material,  and 
money,  aud  therefore  acting  as  a  fresh  drag  upon  the  money 
markets  of  the  world. 

Financial  ccjuditions  are  none  too  comfortable  in  the  UnitiHl 
States  and  Canada  at  the  present  time.  So  far  as  the  latter 
is  concerned,  a  better  tone  has  supervene(^  within  the  past 
few  days,  and  there  is  rather  more  support  being  given  to 
the  Canadian  industrial  concerns,  including  those  of  the 
electric  power  companies.  At  home,  the  tendency  is  to  let 
pi'ices  droop  a  little  in  the  absence  of  effective  support.  It 
would  appear  as  though  the  public  were  refraining  from  in- 
vestment juist  at  present,  becaus*'.  the  returns  of  the  amounts 
subscribed  to  the  National  War  Bonds  are  not  as  large  as 
might  well  be  expected. 

The  home  railw'ay  market  is  once  more  on  the  decline. 
Fnderground  Electric  Income  bonds  slipped  back  to  83,  and 
the  £10  shares  to  35s.  Metropolitan  Consolidated  weakened 
to  23,  and  mqst  of  the  steam  stocks  are  also  lower.  Mean- 
while, the  mild  agitation  continues  for  a  more  generous  treat- 
ment by  the  Government  of  the  railway  stockholders  iri  the 
matter  of  dividend  payments.  One  correspondent  wrote 
bitterly  to  an  evening  paper  the  other  day.  pointing  out  that 
on  Metropolitan  Con.solidated  his  dividend  for  three  years  pre- 
ceding the  war  was  IJ  iier  cent,  each  year,  whereas  since 
that  time  he  had  received  only  1  jjer  cent.,  in  spite  of  the 
tare-raising  which  has  come  into  operation. 

The  London  United  Tramways  Co.  announces  its  intention 
of  applying  to  Parliament  for  the  light  to  raise  its  fares,  and 
for  power  to  abandon  some  portions  of  its  lines  in  Middlesex 
and  Surrey.  Proprietors  will  probably  be  thankful  to  know 
that  the  directors  are  alive  to  the  necessity  for  action  to  pull 
the  company  out  of  its  present  condition ;  the  4  per  cent, 
debenture  stock  last  changed  hands  at  32i  and  33  at  the  end 
of  October.  Ixindon  and  Suburban  Traction  ordinary  are 
slightly  better  at  2s.  9d.  The  preference  were  done  yesterday, 
Mondav,  at  7s.,  and  the  A\  per  cent.  First  Mortgage  deben- 
ture stock  at  61J  and  61.  The  most  recent  business  marked 
in  Metropolitan  Electric  Tramways  ordinary  was  10  days 
ago,  at  Is.  per  share,  the  preference  recording  a  bargain  at 
5s.  at  the  same  time. 

Electricity  Supply  shares  are  unchanged,  and  amongst  the 
manufacturing  issues.  General  Electric  ordinary  at  ISJ  are 
10s.  up.  India-Eubber  shares  are  J  higher.  British  Westing- 
house  preference  declined  a  similar  fraction  to  2  13/16.  Bab- 
cock  &  Wilcox  gave  way  to  3,  and  recovered  to  3|. 
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British  Columbia  Electric  Railway  4J  per  cent,  debenture 
stock  roso  4  to  .55,  on  the  expectation  that,  after  all,  the 
Municipality  will  recognise  the  fairness  of  the  company's 
contentions  with  regard  to  competition.  The  preference 
.stock  is  2  better  at  42J.  Canadian  General  common  stock 
has  improved  to  115,  the  preferred  to  llOJ.  Kaministiquia 
Power  common  is  l'2'2i  ex  div.  The  Mexican  group  leans  to 
the  lower  side,  though  the  changes  are  comparatively  small. 
Hrazil  Tractions  dropped  another  '2,  to  4'2,  Brazilians  being 
dull  all  round.  The  preferred  remains  steady  about  90.  Bris- 
bane ordinary  are  good  at  6J,  and  this  is  ex  div. 

It  is  a  little  unusual  to  have  a  fall  to  record  amongst  the 
best-class  cable  .'shares,  but  this  week  Eastern  Exten.sions  have 
eased  otf  J  to  ]4il.  Westerns,  however,  are  i  up  at  loj,  while 
Eastern  ordinary  at  149§  stands  ju.st  between  the  two.  Mar- 
conls  are  very  (|uiet,  with  a  dull  tendency  for  choice.  The 
parent  shares  gave  way  J;  Americans  arc  toleralily  .steady  at 
'21s.  fid.,  Canadians  at  half-a-guinea. 

Rubber  shares  keep  a  firm  market,  though  business  has 
lieen  quiet.  Raw  rubber  is  a  farthing  or  so  lower  at  2s.  SJd. 
per  lb.  The  armament  group  is  good,  and  iron  and  steel 
descriptions  are  nio.stly  better.  Round  the  Stock  Exchangi' 
generally  there  is  not  much  going  on,  and  the  next  develop- 
ments on  the  Italian  front  are  awaited   with  keen  interest. 

Stock  Exchange  Notice. — Application  has  been  made  to 
allow  the  following  to  be  quoted   in   the  Official  Li.st  ;  — 

Praser  &  Chalmers,  Ltd.— iJlOll.lKNI  t]  per  cent,  debentures 
of  ,£100  each. 

City  of  Buenos  Aires  Tramways  (1904)  Co.,  Ltd. — Divi- 
dend iif  Is.  :id.  |XM-  share,  lieing  at  tlie  rate  of  !>  per  cent,  per 
annmn,   Ir.^s  tax,  for  the  tliii'e  mniiths  en<led  September  30th. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES.  ' 

HOMK  Kleotrioitt  Uoupanikb, 

Dividend  Prioe 

/ »^~»  Xiiv,  6.     Rise  or  (all      Yield 

1916.    1916  1917.         this  week  p.o. 

Br.imptnn  Ordinary        ....       10          9  f.\  —  £6  18    (i 

CLaring  Oro39  (Ordinary            ..5           5  4  —  li    6    0 

do.        du.         do       4J  Pret..        tj        H  al  —  6  1-1     4 

ChPlaea        4          8  n  -  6    9    1 

City  of  Ijondon i?          ^  H  —  6tll 

do,        do.    6  p,ir  cent.  Pret.        8          6  ht\  —  B  18    6 

County  of  (..ondon            ....         1          1  II  —  673 

do.          fi  per  cent.  Pre!.        «          fi  lU  —  6    0    0 

Kensington  Ordinary      ....        1          fJ  -"'i  —  5  1*3 

London  Electric B          i  i  —                   Nil 

do.         do.   B  per  cent.  Prol.        11  SJ  —  6    6    8 

Metropolitan         3          «  It  —  4  12    1 

do.             4*  per  cent   Pret.         I»        14  IJ  7    4    'i 

Bt.  James' and  Pall  Mall          ..8          t  7    ,  —  6  14    6 

South  London       6          6  3  -  6  l.'i     ( 

South  Metropolitan  Prat.         ..7          T  'Ud  —  li  10    (i 

Westminster  Ordinary  ....        1          7  tf  —  6    S    .S 

TKX.B0RAJ>n8   AND  TltJ-RITTONrQ. 

Anglo-Am.  Tel.  Pret 6         *  l)8x.l  —  8    3    0 

do.             Def 83  6       1}  m  —  6    9    0 

Chile  Telephone S          H  7,',,  —  sil     4 

Cuba  Sub.  Ord.      .......         6           7  Bi  —  '300 

Eastern  Extension           ....         8           8  HJ  —  i  '6     7     !l 

Eastern  Tel.  Ord 8          8  I49i  —  '6    7    0 

Globe  Tel.  and  T.  Ord 17  m  ~  '6    6    8 

do.               Pret.            ..        6          6  II  g  —  6  16    8 

(Jreat  Northern  Tel M        2(  89  —  6    8     1 

Indo-European 13        18  12  J  —  6    3  10 

Maruoni       10        /6  3„  -  J  4  14    0 

Oriental  Telephone  Ord,         ..      10        10  8*  —^  3    4    0 

United  n.  Plate  Tel 8         8  (ij  —  'SIS    tf 

West  India  and  Pan 6d.    6d.  1,;,  —  '3    9    6 

Western  Telegraph        ....       7         8  16  j  +  i  -6    6    0 

Houi  Rails, 

Central  London,  Ord.  Assented        4         4  60i  —  6  12    8 

Metropolitan         1          1  J8  —  }  470 

do.         District       ..         ..      Nil      Nil  16  —                   Nil 

Dndergroond  Electric  Ordinary      Nil      Nil  1|  —  J              Nil 

do.               do.      "A"     ..      Nil      Nil  8/3  —                  Nil 

do.              do.     Income         6         4  ai    ,  -1  '4  16    6 

FoBBiaN  Trams,  Ao. 
Dividend 

1916,     1916. 

A  lelaide  Sap.  6  per  cent.  Pret,         6          6  ii  —  6    8     1 

A  nglo-Arg.  Trams,  First  Pret.           64        61  8  —  9    3    4 

do.                'tad  Pref.  ..        65      —  2)  -                     — 

do.                6  Deb.       ..        6          i  18  +4  773 

Brazil  Tractions 4          4  4'i  -2                   — 

B  imbay  Flootrio  Pret 6          6  9^  -  6    4    8 

British  Columbia  Eleo.  Rly.  Pice.    6          6  421  +-  HIS    2. 

do.              do.            Preferred  -411     Nil  3J  —                   Nil 

do.              do.            Deferred   Nil     Nil  274  —                   Nil 

do.       .       do.            Deb.           4i        4t  M                   -H  7  11    7 

M.ixico  Trams  6  per  cent.  Bunds      Nil     Nil  444  —1                 Nu 

do.             6  per  cent.  Bon.is      Nil     .Nil  88  —1                 Nil 

Mdzican  Light  Common          ..        Nil    Nil  '.24  —                  Nil 

do.             Pre! Nil     Nil  36  —                   Nil 

do.            Ut  Bond!        ..        Nil    Nil  4'j4  —                   — 

MAiirrAOTauiNii  Compaiiirm. 

dabcock  ft  Wilcoi         ....       16        19  8i  —  4  16    0 

British  Alnminiuin  Ord.           ..          7         10  l|  —  6     3     1 

Uiitish  Insulated  Orel II4       2.1  3  —  C  18     4 

British  Westinghouae  Prut.     ..         7)        74  2>i(  —  4  6    II    9 

Callenders 30        30  lit  —  t>  18    0 

do.       6  Pret i         6  .j,  -  6    1     1 

Castner-Kollner 33        33  b,'„  —  6    8    0 

Edison  ijwan,  fully  paid          . .        —        —  24  —                   Nil 

do.        do.  4  percent.  Dib.         4          4  71)  —  6    7    6 

Eileotric  Construction    ....        74        74  1  —  7  10    >l 

Oen.  Eleo.  Pre! 6          6  1C4  —  6  14    8 

do.         Ord 10        10  It  +   i  6     8    II 

Henlay 36        26  16}  —  7H    8 

do.      44  Pref 44       <4  4  —  6  12    6 

Indla.Rabbor       10       10  1<4                +4  '7    17 

Telegraph  OoD 20      '90  4i                  +1  *6  17    0 

*  DlTldendi  paid  free  of  Income.tax. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  makings  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


i 


Wednesday.  November  7th. 


CHEMICALS,   &c. 


a  Acid,  Oxalia per  lb. 

a  Ammoniac  Sal        per  ton 

a  Ammonia,  Muriate  (large  crystal)  ,, 

a  Bisulphide  of  Carbon      ..        ..  ,, 

a  Borax ,, 

a  Copper  Sulphate ,, 

a  Potash,  Chlorate per  lb. 

a        ,,        Perchlorate         ..        ..  „ 

a  Shellac  per  owt. 

a  Sulphate  of  Magnesia      . ,         . .  per  ton 
o  Sulphur,  Sublimed  Flowers      ..  „ 

a        ,,  Lump       ,, 

a  Soda,  Chlorate        per  lb. 

a      „      Crystals         per  ton 

a  Sodium  Bichromate,  casks        ..  per  lb. 


METALS,   &o. 

c  Brass  (rolled  metal  2"  to  12"  basis)  per  lb. 

c      ,,     Tubes  (3olid  drawn)         ..  ,, 

c      ,,      Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)       ..  ,, 

g      „       Bars  (best  selected)       . .  per  ton 

g      ,,       Sheet          ..        ..        ..  ,, 

g      ,,        Rod ,, 

d      ,,        (Electrolytic)  Bars         . .  „ 

d       „                  „              Sheets      ..  „ 
d       „                   II               Wire  Rods 

d       „                  ,,              H.C.  Wire  per  lb. 

f  Ebonite  Rod „ 

f        „        Sheet  I 

n  German  Silver  Wire        ..         ,.  .1 

/i  CTUtta-percha,  lino „ 

h  India-rubber,  Para  flne    ..         ..  ,, 

I  Iron  PiR  (Cleveland  warrants)    . .  per  ton 

/     ,,     Wire,  galv.  No.  8,  P.O.  qiial.  „ 

g  Lead,  Engli.sh  Pig ,, 

g  Mercury                    pt-r  b-it. 

e  Mica  (in  original  oases)  small  per  lb. 

e      II                   II              II       median)  ,| 

e      „                 II             I,       larKe   ..  ,, 

d  Silicium  Bronze  Wire      . .         . .  per  lb. 

r  Steel,  Magnet,  in  bars       ..         ..  per  ton 

»  Tin,  Block  (English)        ..         ..  „ 

n    „      Wire,  Nos.  1  to  16    ..        ..  per  lb. 


Latest 
Prioe, 


Fortnight's 
Inc.  or  Deo, 


1/6 
£76 

ir,a 

£88 
£66 
2/U 
2/- 
£13  10 
£16 
£35 
£2  I 

lOjd. 

I'iU/- 


I.6i  to  1/7 
£150 
£160 
£IW 
£125 
£152 
£13< 

im 

SI- 

2/6 

•2/8 
6/10 

86J 
Noiu.  ■ 
£42 

Nom. 

6d.  to  J/- 

S/6  tn  «/. 

7/6  10  : 4/-  4  up. 

l/b4 


£t  ire. 

£3  inc. 
£1  inc. 


QuL>t.tl.blUUa 

a  O.  Boor  ..t  Co. 
c  Thns.  UtJton  ,4  Sons,  Ltd. 
d  Frederick  Smith  A  Co. 
e   F.  Wii^i^iiis  JL  Sons. 
/  ludiji-Uubber,  Outta-Peroha  and 
Telegraph  Works  Co.,  Ltd. 


iipplied  by — 

g  James  &  3hakes7)oare. 

h  Edward  Till  &  Co. 

(  BoUiug  &  Lowe. 

/  Ricliard  .Tohiison  &  Nephe  v,  Li.d. 

n  P-  Orniiston  &  "^ons. 

r  W.  F.  Dennis  4  Co. 


Swedish  Metallurgy. — Aceonlinir  fco  statistics,  the  output 

of  electriu  lurnaccs  in  I  ill.")  wjis  a3  follows: — 

Metric  tons. 

Iron       3,S.07.5 

Ferro-silicon 11,819 

Manganese  ferro-silicon       ...         ...         ...         ...  2,328 

Ferro-chrome ...         ...         ...         ...         ...         ...  242 

Ferro-manganese        ...         ...         ...         ...         ...  !l.">7 

Ferro-silioon-aluminium-manganese           ...         ...  TS.T 

Fer«»-silicon-alumininm       ...         ...         ...         ...  34t; 

Ferro-vanatlium          ...         ...         ...         ...         ...  4 

The  major  part  of  this  output  is  derive<l  from  the  Trollhiittan 
works.  In  this  works  the  output  of  zinc  from  the  electric  furnace 
by  direct  treatment  of  the  ore  and  scrap  metal  rose  in  I'.IIS  tn 
.H,'i88  tons,  against  2,'2!I0  tons  in  I'.tlt,  an  increase  of  about  27H  pi-i- 
cent.  There  were  in  .Sweden  at  the  beginning  of  mUi  about  ten 
electric  furnaces  ranging  from  2,000  to  3.000  K\\'.— viz.,  at  Doni- 
narfvet.two  furnaces  of  :^.0(io  n.e.  and  one  of  (i.OOO  If. P.,  all  work- 
ing ;  at  Soderfs.  three  furn.-ice.^  of  H.OOO  h.p,  under  construction  : 
at  Ljusne,  one  furnace  of  3,1100  h.p.  under  construction  ;  at  Hagfos. 
three  furnaces  of  :t,400  h.p.  under  construction  ;  at  Trollhiittan. 
one  furnace  of  2,000  H.P.  working  and  one  of  3.0110  H.P.  under  con- 
struction. Some  of  these  furnacss  were  finished  in  lillli,  and  it  is 
r,H:koned  that  the  output  of  electric  iron  will  greatly  exceed  that 
of  I!il.">.  IJesides  these  furn.aces,  there  is  a  large  nuinber  of  sttrl 
runiace.4  which  treat  either  cast  or  scrap  iron  or  else  refill.- 
ordinary  steel;  their  output  at  present  is  lOO.nno  tons  yearly. 
According  to  ob.^ervations  and  calculations  made,  a  complete  works 
filtel  with  three  furnaces  of  3.000  or  4.0oo-it,p.  capacity  would 
cost  bafore  the  war  aliout  400.000  fr.  per  furnace  :  the  working 
reiiuirements  of  each  3,01IO-h  P.  furnace  turning  out  20  tons  of  iron 
pjr  effective  working  day  being,  per  ton  : — 

.\nthracitc  coal     300  kg. 

IClectrotles .t  kg. 

Lime  107  kg. 

Electrical  energy 2.111!  KW. -hours 

Labour         ...  ...  ...  ...  ...  3  fr. 

Such  a  furnace  would  require  the  services  of  30  men  ff  r  all  pur- 
poses.—  IliriMfa  7'friiicit  if  Klettr'tfitit. 
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THE     RHODES-FIRTH     COMBINED      LIGHTING 
AND     ENGINE-STARTING     SET. 


Amon(j  those  who  are  dcvotint;  attention  to  the  question  of 
(lynamoa  for  train  and  motor-car  lifrhtinvr  ))nr{)o.ses,  and  to  combined 
generators  and  motors  for  use  for  entrine  startint;'  as  well  as  li^rht- 
ins  on  ^)etrol  motor  vehicles,  are  Messr.s.  Jos.  Firtli,  of  Wiiiiisor 
Road.  VVerneth,  Oldliani,  and  \Vm.  V.  W.  Uhodes,  of  Bradford, 
from  -whom  we  liave  received  .some  particulars  of  their  joint 
prmluctions,  which  embody  some  interestint;  details. 

Dealinj;  first  with  the  car-lijjhtin^-  generator,  this  is  of  the 
shuut-wound.  donble-pole  variety,  tl>o  leadintj  feature  being  the 
method  of  drive  adopted  to  secure  that  the  dynamo  shall  be  run  at 
a  constant  spi'ed — when  a  pre-determined  speed  of  the  engine  or 
vehicle   has   been   attaineil  -despite  the  ever-varying  speed  of  the 


undue  heating  of  the  generator,  but  i)revents  the  drawing  in  of  any 
dust  or  other  impurities  with  the  air,  which  passes  through  aper- 
tures in  the  generator  casing  and  out  at  the  opposite  end  of  the 
machine  to  that  at  which  it  enters. 

Refert^noe  may  now  be  made  to  the  means  provided  for  auto- 
matically making  an<I  breaking  the  connection  between  the 
generator  and  thc^  storage  l>attery  employed  when  the  engine  speed 
attains  or  falls  below  a  preiletermined  rate.  Pivotally  mounted  on 
the  exterior  of  the  generator  casing  is  an  insulated  lever,  one  end 
of  which  ])as9es  through  the  casing  surrounding  the  friction  pulley 
and  governor.  On  this  end  of  the  lever  is  mounted  an  anti-friction 
liowl  or  roller,  so  that  when  the  friction  driving  pulley  ja  in  a 
certain  position  on  it.s  su|)porting  shaft  the  bowl  or  roller  engages 
with  a  collar  on  the  upjier  end  of  the  truncated  cone  of  the  friction 
l)\dley.  The  lever  is  acted  upon  by  a  suitably-disposed  Hat  spring, 
whidh  tends  to  keep  the  lever  end  opi)03ite  to  that  above  referred 
to  away  from  the  generator  casing,  the  lever  being  thus  at  one 
time  influenced  by  the  movement  of  the  truncated  cone  and  at 
other  times  by  the  spring.  The  outer  end  of  the  lever  is  attached 
to  a  flat  spring,  which,   in    its   turn,   is   connected  with   a  cut-out 


^■^•■'-'"r'--  ■-.   ,- 


Fig.  1. — Rhodes-Fibth  Car-lightinb  Dynamo. 

engine  or  other  part  of  the  chassis  from  which  the  generator  de- 
rives its  power,  and  so  enable  the  current  generated  to  be  delivered 
to  the  battery  at  a  practically  constant  voltage.  The  system  of 
drive  adopted,  both  for  the  generator  in  its  simple  form,  and  in  the 
combined  dynamo-motor,  is  indicated  by  the  sectional  plan  drawing 
fig.  3.  From  this  it  will  be  s^en  that,  mounted  on  ball  bearings  in 
a  casing  at  one  end  of  the  machine,  is  a  spin"dle.  the  outer  end  of 
which  project>i  through  the  casing  and  terminates  in  a  bevel  gear 
meshing  with  a  bevel  ring  fitted  to  the  engine  flywheel  or  other 
rotating  part  of  the  chassis  of  the  car,  as  shown  in  fig.  6.  The 
inner  end  of  the  spindle,  within  the  casing,  is  provided  with  a 
friction  pulley,  with  which  is  combined  a  spring-controlled  governor 
of  the  centriiiigal  type,  so  mounted  as  to  rotate  with  the  shaft,  and 
to  be  able  to  slide  along  it  as  the  speed  of  the  shaft  increases  or 
decreases.  In  order  to  allow  for  the  compact  disposition  of  the 
governor  in  relation   to    the    fi-iction    driving   pulley,   the  latter 


Friction  pulley,  b,  b^  ;  friction  disk,  d  ;  fan  vanes,  d^  ;  air  inlets,  p^  :  automatic  contact  mechanism,  J, 
K,  u  ;^commutator  and  brushes,  E-',  E'. 

Fig.  3. — Section  Plan  of  Rhodes-Firth  Car-lighting  Dynamo,  l 

is,  as  will  be  seen,  made  in  the  form  of  a  truncated  cone, 
provided  at  its  larger  end  with  a  relatively  narrow  friction  band 
which  makes  contact  with  a  friction  disk  mounted  on  one  end  of 
the  generator  spindle.  A  feature  of  the  governor  spring  is  that  it 
embodies  provision  to  overcome  the  usual  tendency  of  centrifugal 
governors  to  have  a  greater  movement  as  the  rate  of  revolution 
increases,  thus  adding  to  the  uniformity  of  the  generator  speed, 
which  in  the  case  of  the  1  .."lOO-watt  train-lighting  dynamo  referred 
to  further  on,  is  claimed  not  to  exceed  5  per  cent.  The  friction 
disk  on  the  generator  spindle  is  made  in  the  form  of  a  fan  that  is, 
vanes  or  blades  are  provided  on  the  back  of  the  disk  so  that,  when 
it  is  rotating,  air  is  drawn  in  through  holes,  covered  by  pads, 
formed  in  the  cover  over  the  brush  or  commutator  end  of  the 
machine,  an  arrangement  which  not  only  assists  in  preventing  any 


Fig.  2. — Dynamo,  and  Casing  enclosing  Friction  Drive. 

lever  so  situated  as  to  be  able  to  engage  with,  and  disengage  from 
a  contact  device  of  spring  form,  mounted  on  an  insulated  block 
and  arranged  in  circuit  with  the  battery.  Thus,  when  the  pre- 
determined speed  of  the  engine— or  in  other  words,  the  battery- 
charging  voltage — has  been  attained,  one  end  of  the  lever  is  raised 
and  the  other  lowered,  the  circuit  between  the  generator  and  the 
accumulators  being  thus  automatically  completed,  and,  rice  rerxn. 
broken  when  the  engine  or  vehicle  speed  falls  Ijelow  a  certain  rate. 
In  order  to  .secure  a  quick  make-and-break  action  between  the 
contacts,  a  suitable  projection  is  provided  to  act  in  combination 
with  the  cut-out  lever.  The  projection  holds  up  the  movement  of 
the  contact  for  a  brief  period,  irrespective  of  the  movement  of  the 
lever  operating  it,  the  resulting  lag  ensuring  that  the  make  or 
break,  when  it  occurs,  shall  be  practi,-ally  instantaneous,  any 
"  arcing"  or  burning  of  the  contacts  when  coming  into  or  out  of 
action  being  at  the  same  time  avoided.  It  may  be  addtd  that  the 
generator  i^  provided  with  a  disk  commu- 
tator in  combination  with  spring  brushes, 
their  form  being  such  as  to  render  more 
positive  the  contact  between  the  driving 
and  driven  friction  surfaces  already  men- 
tioned. 

As  will  be  seen  from  the  general  views 
figs.  1  and  2,  one  of  the  features  of  the 
machine  is  its  compactness,  the  6-volt. 
l.'jO-watt  dynamo,  including  the  casing 
containing  the  friction  drive,  measurmg 
only  .">  in.  by  ilj  in.,  this  being  a  point  of 
importance  in  motor  vehicles  where  it  is 
extremely  desirable  that  the  installation 
of  a  lighting  dynamo  shall  not  interfere 
with  the  accessibility  of  any  of  the  com- 
ponent parts  of  the  engine  or  chassis. 
Another  important  factor  is  that  of  the 
weight,  the  machine  illustrated,  which  is 
claimed  to  have  a  minimum  overall  effi- 
ciency of  til  per  cent.,  being  only  liij  lb. 

As  already  indicated,  Messrs.  Rhodes  and 
Firth    have   also  adapted   their  constant- 
speed    fiiction    drive  to  a  combined    dy- 
namo-motor  for   engine-starting   as    well 
as   lighting   purposes   on    motor    vehicles. 
The  double-purpose  machine  is  driven  as  a  generator  in  the  manner 
already  described  ;  to  enable  it  to   be  used  as  a  starter,   however, 
the  machine  spindle,   in  addition  to  carrying  on   its  extremit,y  a 
driven  friction   disk,  is   also  provided  with  a  small   bevel  pinion 
(c,  fig.  4)  which  meshes  with  a  bevel  crown  wheel,  C  1.  secured  to 
the  lower,  wide  end  of  the  truncated  cone  which  carries  the  friction 
driving  band.      In  this  way  a  positive  drive  is.  for  engine  starting 
purposes  secured,   the   gear  ratio  being  4i  to  1.     When   used  as  a 
starter  the  centrifugal  governor  is  automatically  put  out  of  action 
by  a  locking  device  —not  shown  in  any  of  the  accompanying  drawings 
owing  to  the  fact  that  the  necessary  patents  are  not  yet  issued — so 
that  the  truncated  cone  is  held  stationary,  as  to  its  position  thereto, 
on  its  shaft.     The  locking  device  is  arranged  to   remain  in  action 
until   the  engine   has   been   set   in  operation   and    has    attained 
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from  -Jth  to  ^rd  of  its    maximum   speed,  when    it   automatically 
releases  the  (governor,  so  allowiufr  not  only  the  disengagement  of 
the  bevel  gear,  but  the  friction  drive  of  the  dynamo  to  come  into 
s 


Fig.  4. — Engine-starting  Device. 

operation.  When  the  engine  is  at  any  time  stopped,  the  friction 
drive  spindle,  under  the  action  of  the  governor,  automatically 
lowers,  so  bringing  the  bevel  gears  into  engagement  ready  for  the 


Fig.  5. — Gbnekator-motor  Connections  for  Engine  Starting. 

next  start-up.  The  combined  generator-motor  is  made  to  work  at 
a  pressure  of  12  volts  and  has  a  capacity  of  250  watts,  the  gross 
weight  being  28  lb.     The  ratio  of  governor  speed  as  a  generator  is 


Fig.  6. — Rhodes-Fihth  Tbain-liohting  Dynamo  with 
Double  Friction  Disk. 

'H  to  1,  while,  when  used  as  a  motor  or  starter,  the  machine  is 
claimed  to  be  capable  of  giving' a  starting  torque  equal  to  J  B.H.P. 
The  minimum  efficiency  as  a  generator  ig  stated  to  be  72  pjr  cent., 


and  as  a  motor  76  psr  cent.     A  diagram  of  the  connections  when 
the  machine  is  used  as  a  starter  is  given  in  fig   .I. 

For  train-lighting  purposes,  the  same  method  of  drive  as  indicated 
in  fig.  :i,  is  adopted,  the  principal  variation  being  the  provision  made 
to  enable  the  dynamo  to  be  driven  in  a  constant  direction  whether 
the  train  is  running  either  forwards  or  backwards.  In  this  case, 
the  extention  of  the  generator  spindle  carries  two  friction-driven 
disks  either  of  which  may  be  automatically  engaged  by  the  friction 
driving  band,  according  to  the  direction  of  running  of  the  driving 
shaft,  by  reason  of  the  "  pull  "  exerted  by  the  gear  wheels  forming 
the  drive  on  a  swivel  joint  which,  as  shown  in  fig.  8,  is  provided  in 
conjunction  with  the  friction  driving  band  spindle.  The  train- 
lighting  set  has  a  capacity  of  1,.'")00  watts,  the  gross  weight  being 
200  lb.  ;  the  ratio  of  governed  speed  is  1 0  to  I ,  the  variation  of  speed 
of  the  generator  spindle  being,  as  already  mentioned,  claimed  not 
to  exceed  5  per  cent.,  and  the  variation  of  pressure  not  more  than 
8  per  cent. 


GERMAN     ECONOMIC     ORQANISATION. 


The  following  important  quotation  from  the  Jlmird  uf  Trade 
Joiirmil  may  to  some  extent  explain  the  very  emphatic  advice 
which  has  recently  been  given  by  represertatives  of  the  Govern- 
ment Department  of  Commercial  Intelligence  with  respect  to  the 
need  for  co-operation  and  combination  amongst  British  manufac- 
turers : — 

"The  Nt'iic  Ziirchi'T  Zfitvnfi  follows  up  its  review  of  the  progress 
made  in  industrial  discoveries  and  processes  in  Germany  during  the 
war,  with  a  review  of  the  progress  accomplished  in  the  field  of 
economic  organisation  in  that  country  in  the  same  period.  The 
chief  characteristic  of  the  third  year  of  war  has,  it  is  said,  been  the 
tendency  towards  compulsory  and  voluntary  syndication  of  industrial 
concerns.  Compulsory  syndication  has  been  demanded  by  the 
Government  to  secure  economy  in  view  of  the  scarcity  of  material 
and  the  shortage  of  labour  ;  while  voluntary  syndication  has  been 
suggested  and  carried  out  by  the  parties  interested,  by  way  of 
preparation  for  the  prospective  economic  war,  and  in  order  to 
facilitate  the  return  of  i)eace  conditions  in  the  economic  sphere, 
though  in  some  cases  this  action  has  been  in  response  to  suggestions 
and  hints  on  the  part  of  the  Government.  This  was  the  case  tvith 
the  renewal  of  the  coal  syndicate,  in  which  all  mining  firms  hitherto 
remaining  outside  are  now  included.  The  sole  reason  for  the  smooth 
progress  of  the  negotiations  was  the  threat  of  compulsory  syndica- 
tion in  the  event  of  non-agreement. 

"  The  great  union  in  the  chemical  industry,  on  the  other  hand, 
has  been  voluntary.  This  combine,  which  is  for  a  period  of  fifty 
years,  is  primarily  of  a  defensive  nature.  The  constituent  works 
retain  complete  independence  and  freedom  of  action,  but  profits 
will  be  pooled,  all  manufacturing  experiences  exchanged,  and  all 
products  produced  in  at  least  two  places.  This  arrangement,  it  is 
hoped,  will  do  much  to  further  the  exploitation  of  new  discoveries 
and  to  promote  technical  progress,  with  the  result  that  the  position 
of  the  German  chemical  industry  in  the  world  market  will  lie 
strengthened.  ■,   .   ,. 

•  Agreements  with  the  same  object  have  recently  been  made  between 
the  dyeing  and  explosives  groups  of  industries.  The  same  tendency 
is  observable  in  the  central  combines  of  the  German  wholesale  trade, 
the  shipping  trade,  &c.,  which  have  arisen  during  the  third  year  of 
the  war,  and  also  in  the  efforts  now  being  made  towards  the  further 
syndication  of  numerous  small  industries,?.;/.,  the  rope,  leather,  iron 
small  wares,  and  enamel  industries.  The  imoling  tendencies  do  not . 
however,  meet  with  approval  everywhere.  In  the  leather  industry, 
for  instance,  there  is  keen  opposition  between  the  heavy  branches 
which  are  in  favour  of  a  trust,  and  the  fine  branches,  which  un- 
against  it. 

"  In  the  iron  industry,  syndication  proceeds  slowly  but  surely,  and 
not  without  official  support.  Efforts  are  now  being  made  to 
re-establish  the  rolled  wire  combine,  which  was  dissolved  soon 
after  the  outbreak  of  war.  Altogether  the  syndicate  idea  has 
gained  ground  in  the  by-products  industry  much  more  quickly  ami 
distinctly  than  had  been  expected.  But  it  is  not  probable  that  al  i 
the  recently-formed  syndicates  will  continue  after  the  war,  unless 
Government  action  is  taken  to  ensure  that  they  should  continue,  at 
any  rate  forthe  transition  period,  in  the  interestsof  national  economy 

'■  In  addition  to  the  combines  properly  so-called,  there  have  been 
numerous  amalgamations  and  fusions  of  individual  coiicerns,  which 
are  further  I'videiice  of  the  general  tendency  to%vards  the  develop- 
ment of  large  organisations  in  German  economic  lite.  Numerous 
individual  men  of  business  are  retiring  into  private  life,  their  places 
being  taken,  as  a  rule,  by  large  companies  and  combines.  This 
concentration  has  been  further  promoted  by  mesvsures  taken  or 
proposed  within  the  States,  such  as  the  proposal  to  tax  turnover. 
Were  such  a  i)roposal  carried  into  effect,  it  would  probably  give  a 
great  advantage  to  the  large  enterjjrises  which  carry  on  the  whole 
range  of  production  from  the  raw  material  to  the  finished  product, 
BO  that  the  turnover  is  not  suljject  to  frequent  charges.  Such 
measures  have  brought  about  a  similar  concentration  in  trade,  »8 
they  have  resulted  in  many  liquidations  of  smaller  firms. 

"The  role  i)layed  by  the  hanks  in  these  fusions  amalgamations, 
and  absorptions  is  much  less  important  than  in  peace  time  :  first, 
because  the  undertakings  in  ([uestion  have  !«  a  rule  made  such  large 
war  profits  that  they  can  dispense  with  the  assistance  of  banks  ; 
and.  secondly,  l)ecau8e  the  banks  themselves  are  undergoing  a 
I)roccss  of  concentration,  which  is,  however,  Iwing  carried  on  below 
the  surface.  The  chief  reason  for  this  tendency  towards  concentration 
is  that  the  problems  confronting  German  finance  on  the  conduaion 
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of  Hwaw  (^  the  problems  coniii\;U'<l  with  supplies  of  raw  materials, 
resumption  of  issue,  reconstruction  of  credit  orifanisalion,  4;c.  )  can 
lie  »ooompli.she(l  only  by  institutions  of  extraordinary  capacity  and 
internal  strength.  The  result  of  this  must  perforce  be  a  further 
reduotion  in  the  number  of  nn\lium-si/x!d  houses." 


LEGAL. 


AUUAH.\M    r.    .VLLIED    MANU|-.\CTnRBRS'    GlJIl.D,    LTD. 

In  the  City  of  London  Court,  on  November  1st,  before  his  Honour 
Judge  Atherley-Jones,  K.C.,  Victor  Abraham,  Bayswater,  sue<l 
the  Allied  Manufacturers"  Guild,  Ltd.,  21,  Coleman  Street,  E,C.,  for 
£84,  for  two  weeks'  salary  at  £4  a  week,  and  dama>res  for  breach 
of  asrreeraent. 

Mr.  Clenu^nts  appeared  for  the  plaintiff,  aiul  Mr.  Mayne, 
defendants'  mau:ii;'in^'  director,  defended. 

It  seemed  from  the  plaintiff's  case  that  he  was  (-mployed  as 
defendants'  manay'cr  at  Moortrate  Hall,  at  a  salary  of  CI  per  week, 
and  he  had  to  take  up  £100  worth  of  shares  in  the  defendant  com- 
pany ot  the  outset.  The  £100  was  to  be  refunded  if  the  company 
went  into  litiuidation,  and  within  12  months  when  he  left  their 
service.  Plaintiff  declared  that  defendants  wanted  to  alter  the 
payment  of  his  salary  from  weekly  to  monthly,  and  then  they 
would  not,  or  could  not,  pay  him  at  all.  That,  he  urjred,  put  an 
end  to  his  contract,  and  he  demanded  damaj^es.  Defendants  denied 
that  they  had  put  an  end  to  the  contract.  They  never  refused  to 
pay  him  his  money.  The  Guild  was  formed  to  develop  trade  in 
«lectrical  t'oods  between  Euff land  and  the  allied  and  neutral 
countries,  to  stop  dealing  in  German  goods.  They  co-operated 
•with  manufacturers  to  that  end.  Plaintiff  undertook  that  class  of 
work,  but,  owing-  to  import  and  export  restrictions,  the  company 
could  not  get  an  income.  Plaintiff's  services  were  practically  of  no 
use  to  them.     He  agreed  to  take  his  salary  monthly. 

JCDGB  Athekley-Joses  said  plaintiff  had  no  right  to  assume 
that  he  would  not  get  his  salary.  There  had  been  no  breach  by 
the  defendants.  Plaintiff  would  get  the  £8  paid  into  Court  as 
wages,  but  no  more.     .Judgment  accordingly. 


WAR  ITEMS. 


Cancelling  German  Contracts  in  Brazil. — A  Reuter  dis- 
patch from  Rio  de  Janeiro  states  that  the  Foreign  Committee 
of  the  Chamber  has  authorised  the  Government  to  cancel 
all  contracts  entered  into  with  Germans. 

Ministry  of  Reconstruction. — The  Minister  of  Reconstruc- 
tion bne  appointed  Mr.  Vaughan  Nash,  CV.O.,  C.B.,  and  Mr. 
G.  H.  Young,  C.B.,  to  be  Joint  secretaries  to  the  Ministry  of 
Eeconst  ruction . 

Rassian     Industrial     Demobilisation. — The     "Times" 

states  that  delegates  representing  mobihsed  industries  of 
Eu6sia,  have  decided  at  a  general  meeting  to  begin  the  pre- 
paration for  industrial  demobilisation. 

Unscreened  Lights. — Vernon  Lovegrove,  electrician  at  the 
Cold  Storage  of  the  Port  of  London  Authority  in  Charter- 
house Street,  E.G.,  was  fined  £10  at  the  Guildhall  on  Satur- 
day for  leaving  unscreened  Ughts  on  the  top  floor  of  the  pre- 
mises on  October  24th. — Times. 

Ball  Bearings. — The  Minister  of  Munitions  has  made  an 
Order  under  the  Defence  of  the  Realm  Regulations  forbidding 
the  manufacture  after  November  1st  of  ball  bearings  or  roller 
bearings  without  a  licence.  He  has  also  prohibited  on  the 
same  conditions  the  sale  of  ball  bearings  in  this  country  and 
the  purchase  of  them  outside  the  United  Kingdom.  Manu- 
facturers may  be  called  upon  to  make  returns  of  their  stocks. 
Applications  for  licences  may  be  addressed  to  the  Director 
of  Ball  Bearings,  T.M.3,  Ministry  of  Munitions,  Whitehall 
Place,  London,  S.W.  1.— Times. 

The  F.B.I,  and  Italy.— Sir  R.  Vassar  Smith.  Bart.,  pre- 
sident of  the  Federation  of  British  Industries,  has  sent  the 
foUowJBg  telegram  to  Signor  Orlando,  the  Premier  of  Italy  :  — 

"  The  Federation  of  British  Industries  extends  its  fuU  sym- 
pathy to  the  Italian  .\rmy  and  nation  in  the  present  crisis, 
and  pledges  its  members,  whose  joint  capital  represents  over 
2,000  million  sterling,  and  who  employ  some  3,000,000  work- 
people, to  stand  unreservedly  behind  the  British  and  Allied 
Governments  in  furnishing  to  Italy  any  support  which  they 
may  deem  necessary." 

Bailding  Materials. — The  Minister  of  Reconstruction  has 
appointed  a  committee  to  consider  and  report  upon  the  ques- 
tion of  the  supply  of  building  materials  after  the  war.  They 
will  collect  information  as  to  the  probable  demand  for  6uch 
materials  and  the  availability  of  supplies,  also  how  the  latter 
may  be  increased,  and  the  effect  of  such  increase  upon  price. 
also  the  principles  and  methods  by  which  the  priority  of 
various  claims  should  be  settled.  They  will  report  what 
steps  are  necessary  to  facilitate  the  prompt  commencement 
of  building  work  at  the  cessation  of  hostihties,  and  will  make 


recomiiiendalions  as  to  any  measure  of  control  that  may  bo 
necessary  in  regard  to  charges,  production,  transport,  or  dis- 
tribution of  material.  The  matter  is  in  the  hands  of  the 
Buildings  Materials  Supply  Committee,  Ministry  of  Recon- 
struction, 2,  Queen   Anne's  Gate   Buildings,   London,   S.W.I. 

French    Electrical    Anti-German    Propaganda. — We  hav« 

before  us  copies  of  an  illustrated  leallet  which  is  being  dis- 
tributed in  Paris  by  the  Liguc  Nationale  de  Defense  des  lu- 
terets  Francaise.  Translated  the  circular  reads  in  part  as 
follows ;  — 

"To  you  who  used  to  buy  apparatus,  material,  and  electric 
fittings  from  (icnaan  firms,  Siemens  &  llalske  Aktien  Gesell- 
schaft,  Wernerwerk,  Berlin-Nonnendamm  (I'reussen,  Deutsch- 
land),  and  Siemens  Schuckert,  Gcsellschaft  mit  beschrankter 
Haftung,  Siemcns-Stadt  bci  Berlin  (Preussen,  Deutsch- 
iand)  through  their  representatives  in  France,  ...  be  it 
known  that  these  German  firms  show  you  their  gratitude  by 
manufacturing  shells  now  for  kUling  or  nmtilating  daily 
French  officers  and  soldiers,  your  sons,  brothers,  relations, 
and  friends."  An  illustration  is  reproduced  in  the  circular 
of  a  shell  fuse  iiickod  up  by  "one  of  our  gallant  soldiers  in 
Champagne."  "The  trade-mark  '  S.H.'  stands  out  most 
clearly,  and  it  is  the  duty  of  every  Frenchman  henceforth  to 
exclude  this  trade-tnark   rigorously  from  France." 

"A.E.G,,  Societe  Frangaise  (.)  d'Electricite,  Soci6t6 
Anonyme.  Representation  gendrale  de  la  AUgemeine  Elek- 
tricitats  Gesellschaft,  Dorotheen-Strasse,  No.  40,  Berhn, 
N.W.  7  (Preussen,  Deutschland) ;  Paris.  Agencies  at  Caen, 
Lille,  Lyons,  Marseilles,  Nancy,  Nice,  Toulou.se.  Board  of 
Directors :  President,  Mr.  Deutsch.  Members,  Messrs.  P. 
Mamroth,  Thumauer,  Burrell,  Roos  Koch,  Managing  direc- 
tor,  Mr.    Koch.     Auditors,    Messrs.    Gueroult  &   Pfeffer." 

An  illustration  is  here  reproduced  of  a  shell  fuse  picked  ui» 
at  Avocourt,  "on  the  battlefield  before  Verdun  (May,  1916) 
by  Lieut.  Copen.  Knight  of  the  Ijcgion  of  Honour,  slain  by 
the  enemy  in  August,  1916.  Notice  how  these  three  letters 
A.E.G. ,  trade-mark  of  this  German  firm,  stand  out  plainly 
on  the  fuse,  clearly  justifying  the  charge  so  often  made  that 
the  only  true  '  industry  '  of  Prussia  and  Germany  is  war.  The 
least  we  owe  to  the  memory  of  our  fellow-countrymen  who 
have  fallen  is  to  shut  out  from  France  for  ever  this  detested 
trade-mark." 

Exemption   Applications. — The    Military  appealed  against 

exemption  to  January  31st  (or  until  a  substitute  was  found) 
given  by  a  Local  Tribunal  to  L.  W.  Cornish,  Exeter  (21, 
smgle),  Bl,  acting  shift  engineer  at  Exeter  Corporation  elec- 
tricity works.  It  was  urged  that  three  shift  engineers,  each 
working  eight-hour  shifts,  were  essential  at  the  works.  The 
Military  Representative  said  he  had  made  an  offer  to  Mr. 
H.  C.  Munro,  city  electrical  engineer,  to  consent  to  Cornish 
being  given  six  months'  exemption,  with  leave  to  apply 
again,  provided  Mr.  Munro  did  not  appeai  for  Benson,  another 
engineer,  a  younger  man  in  Class  A.  Mr.  Munro  agreed, 
and  the  Tribunal  approved. 

Application  was  made  to  the  Fulham  Tribunal  for  the 
exemption  of  an  electrical  and  mechanical  engineer,  aged  32. 
married,  employed  by  the  British  Vacuum  Cleaner  Co.  It 
was  stated  that  the  man  was  engaged  practically  the  whole 
of  his  time  on  Government  work,  and  was  responsible  for  the 
repair  of  all  machinery.  He  was  the  only  engmeer  left  to 
the  firm,  and  was  more  or  less  at  the  call  of  the  Government. 
Subject  to  military  training,  four  months'  exemption  was 
granted.  .  j  <> 

At  Barnslev.  the  Electric  Traction  Co..  Ltd.,  appealed  tor 
15  emploves,  "the  whole  of  whom  were  conditionally  exempted. 

On  the  recommendation  of  the  Advisory  Committee,  Roch- 
dale Tribunal  has  granted  temporary  exemption  untd  March 
Slst  to  J.  T.  Hovle  (34,  Bl),  controller  cleaner  and  exammer, 
appealed  for  by  the  Corporation  Tramways  Committee, 

With  the  a.'ient  of  the  Military,  three  months  have  been 
allowed  to  A.  Deahl  (40),  electrician,  and  E.  G.  Durdle  (40), 
dvnamo  attendant,  engage('  at  Brookwood  Asylum,  Woking. 
"Kidderminster  Tribunal  has  granted  exemption  until  March 
31st  to  E.  Turner  (37,  Class  A),  car-shed  foreman,  and  A.  E. 
Jackson  (37,  Bl),  motorman. 

At  Ilfracombe.  the  Tribunal  adopted  a  recommendation  by 
the  Advisory  Committee  giving  temporary  exemption  until 
April  1st  to  A.  H.  Friend  (33,  C3),  electrical  engineer. 

At  Tunbridce  Wells,  an  electrical  engineer  appealed  for 
two  electric  light  wiremen.  The  Military  Representative  said 
that  there  were  nine  men  engaged  in  this  work  in  the  town, 
and  that  these  two  men  previously  held  protection  certificates. 
Mr  S  A  Cheale  (a  member  of  the  Tribunal)  suggested  that 
lads  of  17  could  do  many  of  the  jobs,  but  the  employer 
declared  that  lads  cnuld  not  do  nine  out  of  ten  such  jobs.  Qne 
of  the  men  was  refused  exemption,  with  grace  until  January 
1st.  and  the  other  was  exempted  until  a  suitable  substitute 
is  found.  ..    ■ 

Epsom  Rural  Tribunal  has  granted  three  months  exemp- 
tion to  W.  West,  electrician,  of  Cobham. 

Before  the  Cumberland  Appeal  Court,  the  Carlisle  Tram%*ay 
Co.  appealed  for  the  traffic  inspector,  H,  Shrubsole  (32,  Class 
A)  the  onlv  inspector  left,  and  stated  to  be  working  from 
eariy  morning  to  late  at  night.  Most  of  the  old  drivers  had 
gone  and  it  was  represented  that  the  staff  needed  a  great 
•  deal  more  looking  after  than  formeriy.  In  reply  to  questions, 
it  was  stated  that  the  company  had  no  female  drivers;  the 
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CorjK)ration  would  not  licence  them.  The  apiieaJ  was  dis- 
missed. 

At  Southwark,  P.  J.  Leach,  2'2,  an  electrical  sub-station 
attendant,  was  summoned  at  the  instance  of  the  Military 
Representative  to  show  cause  why  his  conditional  exemption 
certificate  should  not  be  withdrawn.  He  did  not  attend,  the 
Clerk  .stating  that  ho  had  received  exemption  through  the 
MetropoUtan  Railway  Co.  Coun.  King  said  it  was  outrageous 
that  exemption  should  be  gi-anted  to  a  single  man,  who  pro- 
bably was  fit  for  general  .service.  The  Clerk  said  the  Tribunal 
had  no  power  in  a  case  like  this,  as  an  arrangement  had  been 
come  to  between  the  Government  and  the  railway  company. 
The  conditional  exemption  certificate  was  withdrawn. 

Messrs.  Paice  &  Endicott,  electrical  engineers,  of  South- 
wark Bridge  Road,  applied  for  the  exemption  of  a  metal 
polisher,  34,  fit  for  garrison  duty  abroad  (B  1).  whose  wages 
averaged  £3  a  week.  He  waa  engaged  entirely  on  Govern- 
ment work,  grinding  and  pohshing  spare  parts  for  munition 
factories.  They  held  certificates  under  the  Protected  Trades' 
Schedule  for  three  men,  but  had  not  been  granted  one  for 
this  man.  The  Military  Representative  said  the  protected 
trades'  certificate  was  the  real  test  of  the  man's  work.  '\Vas 
he  essential  to  the  firm's  output'?  The  firm's  manager  re- 
plied that  he  was.  The  Military  Representative  :  Then  why 
have  you  not  pressed  for  a  certificate?  The  manager  re- 
plied that  they  had  pressed  for  one,  but  they  had  received  a 
letter  from  the  Ministry  of  Munitions  stating  that  they  could 
not  grant  this  man  a  certificate  under  the  schedule  until 
the  claim  for  exemption  was  disposed  of  hy  the  Tribunal. 
The  Military  Representative  said  on  that  letter  the  applicants 
had  not  lost  their  final  application  for  a  protection  certificate. 
The  Tribunal  appeal  must  first  be  disposed  of,  for  the  Ministry 
of  Munitions  did  not  know  on  what  grounds  his  exemption 
there  was  granted.  He  might  have  got  it  on  domestic 
grounds,  but  now  the  claim  must  be  dealt  with  under  the 
schedule.  A  month's  final  exemption  was  granted,  the  firm 
being  referred   to   the  M.A.R.O.   for  further   protection. 


NEW    PATENTS  APPLIED   FOR,    1917. 

(NOT    YET   PUBLISHED.) 

Compiled    expressly     for    this    journal    by    Messrs.    W.    P.    Thomp.son    &    Co 
Electrical     Patent    .-Vgents,    285,     High     Holborn,     London,     W  C       and    at 
Liverpool    and  Bradford.  ' 

1,';,.'M2.  ■•  Electric  switches  for  lighting  and  ignition  for  aeroplanes;  motor 
cars,  &c.        L.    J.    Brothers.     October  22nd. 

15,304.  "  Electric  flashlamp  walking-stick  and  umbrella  "  B  C  Hills 
October  22nd.  '       ' 

^W,314.    •■  Electric  hand  lamps."     F.  A.  Bulev  &  J.   W.  Treherne.    October 

15.316.  "  I nductton  motors."  British  Thomson-Houston  Co.  (General 
Rl.-ctric  Co..  U.S.A.)     October   22nd.  luenerai 

15,330.     "  Galvanometers."      T.    Clark    &   J.    Mav.     October    22nd. 

^15,34«.     '•  Insulation    of     electric     conductors."      L.    B.    Atkinson.       October 

15.351.  "  Resistances  for  use  in  heating  liquids  electrically."  I.  F  Barr 
October    22nii. 

15,369.     "  Electric  trams,  &c.,    propelled    by  (  verhenj   wire."     R.    D.    Bailev. 

15,:i83."  Adjustable  electric  fittings  of  the  pendant  t^pe."  I.  .M  Coplan 
Octot>er  23rd. 

'■''.'?^'','.  ',^°X*^"'  ""''  ^°'  ■cupboards  heated  bv  electricity,  steam,  oil,  or 
gas.       1-.  P.   Fletcher.     October  23rd. 

15,394.  "Systems  of  electrical  transmission."  Bbiti.sh  Tho.mson-Houston 
Co.  &  General  Electi:ic   Co.     October  23rd. 

,  '?•■**-•     '■  ■V,"-'";?''    "'    removing    tubes    deposited     by    electrolysis    upon    man- 
drels."     T.    h.   Newman.     October    23rd. 

15.404.     'j  Electric  clocks."     W.  G.    Kent  &   L.   \V.    Pullmam.     October  23rd. 

15.415.  "  Electric  controllers  for  direct-current  motors  for  works  cranes 
travellers,  charges,  &c."     J.  Gearv  &  W.  Ge\rv.     October  23rd. 

15,419.  "  Electrical  switches,  links,  fusible  cut-outs,  &c."  C  I  Baker 
Karteret    Engineering  Co.    &    V.   G.   Middleton.     October  23rd.' 

15,425.  "  M.achines  for  making  electrodes  for  batteries."  S.  L  Casella 
October  23rd.     (U*.A.,   December  7th,    191B.)  .  i-asella. 

15,4.31.    "  Means  for  cooling  electric  motors."     E.  Harris.     October  24th. 
15,445.    "  Generating  coal  gas   in   electrically.heated    retorts."     J.   Walster 
Octobcrr  24th. 

15.464.  "Aerial  circuits  for  wireless  telegraphy,  Sic."  R  ■\  VV  Watt 
October  24th. 

15.488.  "  Radio  telegraphy  or  telephony."  Soc.  Francaisg  Raoio-Elkc- 
TRlouE.     October  24th.     (France.   October  24th,    1916.) 

15,.50S.    "  Electric    muffles."     W.   F.  Jones.     October  25th. 

15,514.    "Electrical   make-and-break  cont.ict."    J.  H.    Potts.     October  25th. 

15,.541.  "  Electric  accumulators."  E.  A.  CoiTE.  October  2Slh.  (France 
October  25th,  1916.)  , 

15..'tH.     "  Audion  or   lamp    relays   or    amplifi-'rs    for    wireless   telegraphy    and 
telephony.        M.    Latolr.      October  2;'.th.     (France,    October    2.3rd,   1916.) 
15,583.    "  Automatic  arc  lamps."     W.    Engelkb.     October  26th. 

15.610.  "Wireless  signalling  systems."  J.  H.  Rogers.  October  2«th 
(I'.b.A.,    November    lOlh,   1916;) 

15.611.  "Wireless  signalling  systems."  H.  H.  LvoN.  October  26lh. 
(U.S.A.,    November    10th.    1916.) 

15.612.  "  Dynamo-electric  machines."  Enclosed  McnoR  Co.,  H.  C.  F. 
Jacobv  &   P.  A     H.   MossAV.     October  26lh. 

15.629.  '•  Apparatus  for  electrolytic  production  of  xinc,  copper,  &c."  Soc. 
DR  Mrru-LURGiE  ELEcriBOLVTigUE.     October  26th.     (France,  October  28lh,  191C.) 

15,63.5.     "  Electric    light    apparatus."      N.    Papa.      October   26lh. 

15,670.  "  Electrical  regulating  apparatus."  B.  Daviss,  Eastern  TELEGRAni 
Co.  &   W.   JCDO.     October  27th. 

15.088.  "Electric  switches  for  motor  cart.  Sic.'*  P.  O.  Dorrr,  R.  H. 
RcN.EKs  it    S.    Smith   A   Sons.      October   37th. 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in  parentheses  are  those  under  which  the  specifications  will  be 
printed   and    ;ibridged,    and    all   subsequent    proceedings    will    be  taken. 

X916. 

-5,237  .■\uroM.vrlcALLY-coNrRoi,LED  Electric  W.ukk  and  Other  Heatbrs. 
c.  b.    I'orbes.     October    10th,   1916..    (109,979.) 

10,855.  Kllctric  Lichtinc-.  and  Heating  of  Railway  or  other  Vehicles. 
C.   H.    \idal.     August    1st.  1916.     (Addition    to   19,977/14.)      (109,985.) 

12.986.  Klectkicil  Wave  Transmis.sion.  M.  I.  Pupin  &  E.  H.  Armstrong. 
September    17th,   1916.      (101,541.)  ** 

12.987.  Wireless  Sv.stems  and  the  like.  M.  f.  Pupin  &  E.  H.  Armstrong 
October  1st,  1915.     (101,702.) 

12.988.  Transmission  of  I-Ilkctkicai.  SicnalV  M.  1.  Pupin  &  E  H  Arm- 
strong.    February    lOlh,   191C.      (104,158.) 

13,707.     Electric   Switches.      A.   Crawford    &  W.    Preston.      September    27lh, 

13,813.  Manufacture  op  Alkaline  Peroxiois.  ^  G.  F.  laubert.  October 
2nd,  1915.     (101.709.) 

13,934.  Piii.DUCTloN  AND  Uth.i.sation  of  Magnesium  Chloride.  G  H 
Bailey,  G.  W.  A.  Foster  &  British  Aluminium  Co.  September  30th,  1916. 
(109,996.) 

14.027.  M.MiNETic  Compasses."  F.  Barker  &  Son  and  E.  W.  Barker 
October  3rd.    1916.      (110.002.) 

14.031  Wireless  Electric  Cikclit  Controlling  Apparatus.  M  Incur 
May    11th,    1916.     (106,266.)    ' 

14,100.  Flash  Lamps.  S.  Pcplow  &  F.  N.  Hepworth.  October  4lh.  1916: 
(110,014.) 

11,113.  Swivelling  Electric  Colpi  inc.s.  J.  D  Shaw.  October  4lh,  1916. 
(110,018.) 

14,690.  Electrolvsino  Apparatus.  R.  J.  J.  Mueller  &  Universal  Oxygen 
Co.      October   16th,   1916.     (110,036.) 

14,927.  Electrical  Cut-out  or  Distribution  Board.  R.  W.  Bill.  October 
20th,   1916.      (110,038.) 

15,153.  Electric  Radiant  Heat  Fire.  '  H.  S.  Ellis  &  J.  C.  Petersen.  Octo- 
ber 25th,  1916.     (110,039.) 

16.005.  Mr.\ns,for  Relav  Transmission  of  Directive  Angular  Movements. 
R.    E.   Gillmor  (Sperry  Gyroscope  Co.,   U.S.A.)     November   8th,  1016.    (110,046.) 

17.060.  Latching  Devices  in  connection  with  Alternating-current 
Electromagnets.  Akt.  Ges.  Brown,  Boveri  et  Cie.  January  lOlh,  1916.. 
(103,640.) 

17,588.  Electric  Discharge  Tubes.  British  Thomson-Houston  Co.  (General 
Electcic    Co.,    U.S.A.)     December   7th,   1916.     (110,057.)  | 

18,174.  Formation  of  Joins  in  Iron  and  Steel  Piping.  Quasi-Arc  Co. 
and    W.    L.  Cole.      D<Tember    19th,    1916      (110,065.) 

18.509.  Electrical  Transformers.  ,\.  G.  Ellis  ."t  J.  L.  Thompson.  D.- 
cember  27lh,   1916.     (110,070.) 

19XT. 

691.  Casings  for  Telephone  Receivers.  M.  W.  Dover.  January  13lh. 
1917.     (110,076.) 

802.  Cord  Grips  for  Electric  Lampmolders.  C.  G.  M.  Bennett.  Januarv 
16th,    1917.      (110,078.) 

6.239.  Valves.  British  Westinghouse  Electric  &  Manufacturing  Co.  June' 
5th.   1916.     (106,996.) 

8,908.  Means  for  Varying  Electric  Resistances.  C.  R.  Hough.  June 
21st,   1917.     (110,128.) 


New  Norwegian  Carbon  Factory.— A  U.S.  Consular  report 

states  that  the  A/VS  Norske  Elektrodeverker  is  erecting  a  now  factory 
at  Frederikstail  for  the  manufacture  of  carbon  and  graphite 
electrodes.  The  plant's  capacity  is  4 ,000  tons  of  carbon  or  1  0(10  tons 
of  graphite  electrodes  a  year.  It  is  expected  to  be  in  full  operatioit 
by  the  end  of  December,  IJllT. 

The  same  general  standards  and  sizes  of  graphite  electrodes  are  to 
be  manufactured  as  those  used  throughout  the  United  St&tes, while 
the  cai'bon  electrodes  run  in  very  large  sizes  ;  most  of  them  are 
rectangular  in  section,  after  a  European  style,  the  most  common 
size  being  l.">i(  X  7.}  in.  Carbon  electrodes  will  be  the  first 
product  to  be  turned  out.  American  engineers  and  machinery- 
experts  have  been  engaged  to  conduct  the  work  of  the  factory,  in 
which  the  machinery  is  to  be  almost  exclusively  of  American 
manufacture. 

The  Norske  Elektrodeverker  has  contracted  to  sup])ly  the  demands 
of  several  Norwegian  firms  for  electrodes,  all  such  contracts 
providing  that  the  prices  named  therein  shall  be  subject  to- 
change  to  conform  with  any  rise  in  the  market  prices  of  raw 
materials.  This  idause  in  contracts  is  made  necessary,  it  is  explained, 
by  reason  of  the  vast  advances  in  price  to  which  almost  any 
commodity  is  subject  in  Norway  in  these  times.  The  standing 
orders  which  this  company  now  lias  in  hand  are  said  to  be  sufficient 
to  ensure  the  profitable  disposital  of  the  factory's  output  for  some 
time,  hut  it  is  believed  that  by  February  l.st,  I'.ll.'*,  the  management 
will  be  in  a  position  to  accejit  jrenend  orders  from  Norwegian  firms 
for  delivery  witliin  a  reason.ahle  time. 

The  factory  is  working  in  cii-djieration  with  the  Norwegian 
Government,  and  the  Royal  Department  of  Industrial  Supplies  has 
promisiHj  to  facilitate  the  provisioning  of  the  company  with 
sulflcient  raw  material  for  the  successful  operation  of  the  plant. 
The  (Joverninent  will  have  the  first  call  on  the  company's  finished 
product  whenever  electrotles  are  required  for  Governmental  uses. 

Permission  to  receive  anthracite  from  the  United  States  has  been 
granted  to  this  company  by  the  British  authorities,  upon  the  usual 
a.ssurances  that  its  products  are  not  to  be  disposed  of  to  nations 
hostile  to  the  cause  of  the  Allies. 

The  Norske  Elektrodeverker  has  contracted  to  be  rt'gularly 
supplied  with  l.'M)  h.p.  by  the  Ilafslund  A/S.  one  of  the  three 
largest  ])ower  companies  of  Norway,  whicli  derives  its  power  from 
the  Sarpsfall  on  the  Glommen  River.  In  anticipation  of  its  present 
plant  becoming  ina<le(iuate  and  tlie  necessity  of  erectinu'  a  brancli 
factory,  the  Norske  Elektrodeverker  has  purch.astid  the  rights  t» 
the  entire  power  to  l)e  derived  from  a  waterfall  on  the  west  coast 
of  Norw.ay,  near  Kristiansund. 
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I'liE  Inaugural  Address  affords  the  one  opportunity 
for  the  President  of  a  yreat  Association,  such  as 
the  Institution  of  Electrical  Engineers,  to  say  what 
he  tliinks  upon  any  subject  wliatever,  with  the  com- 
foitable  assurance  that  no  man  can  say  his  nay-- 
for  it  is  not  open  to  discussion.  That  Mr.  Word- 
inghan)  availed  himself  to  the  utmost  of  the  oppor- 
tunity will  be  admitted  by  all  who  were  privi- 
leged to  hear  his  address  on  Thursday  last  week, 
and  we  tender  our  respectful  congratulations  not 
only  on  the  manner  of  its  delivery,  which  testified 
to  the  physical  energy  of  the  speaker,  but  also  on 
the  matter  of  the  address,  crammed  as  it  was  with 
ideas,  aspirations,  suggestions,  and  exhortations  all 
directed  towards  the  advancement  of  the  Institu- 
tion and  of  the  industry  with  which  it  is  associated. 

We  must  confess  that  tlie  opening  passages  of 
the  address  cast  a  momentary  gloom  Over  our 
spirits;  the  President,  whilst  emphasising  the  im- 
portance of  the  functions  of  tlie  Institution  with 
regard  to  scientific  progress,  declared  that  it  should 
not  attempt  to  look  after  the  commercial  interests 
of  any  one  of  the  sections  of  which  it  was  composed, 
on  the  ground  that  it  was  impossible  for  it  to  do  so 
efficiently.  Yet  in  an  earlier  paragraph  he  said:  — 
"  The  Institution  and  the  industry  should  be  one, 
and  if  they  are  not,  it  is  our  business  to  make  them 
so."  (Jur  thoughts  are  irresistibly  carried  back  to 
the  spring  of  1914,  when  the  Industrial  Committee, 
which  had  been  framed  to  secure  the  widest  re- 
presentation of  the  industry,  was  deliberatelv 
smothered  by  the  Council,  which  refused  to  confirm 
a  couipro))iisc — not  a  conflict — between  two  impor- 
tant sec'tions  of  the  industry  on  the  ground  that  the 
agreement  included  clauses  re'iating  to  trade  dis- 
counts, and  that  it  was  undignilied  to  deal  with 
money  matters.  Likewise,  the  Council  declined  to 
accept  the  Committee's  proposal  to  set  up  a 
national  testing  in'Stitution  (a  proposal  dear  to  the 
heart  of  Mr.  Wordingliam)  on  the  g'round  that  it 
had  a  "  political  "  tendency.*  How-,  in  Heaven's 
name,  can  the  Institution  be  identified  with  the  in- 
dustry if  it  adopts  this  "high-browed"  attitude? 
The     President    cannot    have    it    both    ways. 

Mr.  W'ordingham  has  made  no  secret  of  his 
opposition  to  the  "  broader  policy  "  initiated  by 
Dr.  Ferranti:  he  is  a  clean  lighter,  as  befits  the 
Electrical  Engineer  to  the  Admiralty,  and  he  set 
forth  his  views  on  this  subject,  as  well  as  many, 
other  points  that  are  dealt  with  in  his  address,  ia 
an  article  in  our  issue  of  May  29th.  1914.  While 
we  do  not  see  eye  to  eye  with  him  in  this  matter, 
we  respect  his  views,  well  knowing  that  no  one 
has  worked  harder  for  the  Institution   than  he. 

In  order  to  solve  the  difficulty  arising  out  of  the 
heterogeneity  of  the  components  of  the  Institution, 
the  President  proposes   that   each   of  these    groups 


♦For  a  fuller  treatment  of  the.se  topics,  .■^co  the  Electrical 
Rkview,  May  22nd,  1914,  p.  853. 
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.shall  be  organised  after  the  manner  of  the  I. ALE. A. 
and  the  B.E.A.M.A..  Associations  \vho.se  activities 
unquestionably  have  been  of  the  greatest  value  to 
their  constituents  and  to  the  industry  in  g'eneral. 
and  that  each  group  shall  be  directly  represented 
upon  the  Council,  in  addition  to  members  elected 
by  the  whole  body  of  members  of  the  Institution. 
This  also  is  one  of  the  proposals  which  he  put  for- 
ward in  the  article  to  which  we  have  referred,  and 
it  raises  an  important  question  of  principle.  Every 
member  of  the  Council  is  understood  to  act  in  the 
interests  of  the  whole  body  of  members,  and  not 
in  the  special  interests  of  the  section  with  which 
he  happens  to  be  more  particularly  associated.  How- 
ever, the  proposal  is  distinctly  interesting;  what- 
ever the  theory,  in  practice  an  elected  representa- 
tive is  often  called  upon  to  act  on  the  immediate 
behalf  of  his  electors,  and  if  that  were  accepted  as 
cue  of  the  duties  of  his  office,  it  would  appear  desir- 
able that  steps  should  be  taken  to  ensure  the  ade- 
quate  representation   of  all   the   groups  concerned. 

We  have  often  thou.ght  it  a  pity  that  the  fine 
building  of  the  Institution  could  not  be  utilised  to 
greated  advantage;  as  the  President  points  out,  its 
"  load  factor  "  is  painfully  low,  and  the  restrictions 
imposed  by  the  regulations  which  bind  the  Institu- 
tion under  the  Companies'  Acts  at  present  consti- 
t:;te  an  insuperable  obstacle  to  its  more  profitable 
utilisation.  Undoubtedly  there  is  a  large  number 
of  electrical  engineers  who  now  foregather  in  the 
neighbourhood  of  Kingsway,  and  who,  with  others, 
would  gladly  make  the  Institution  their  rendezvous 
if  it  afforded  them  the  necessary  accommodation. 
We  believe  that  there  is  here  an  immense  opportu- 
nity for  the  Institution,  once  again  in  possession  of 
its  home,  to  formulate  and  carry  out  a  bold  scheme 
which  would  not  only  command  the  success  which 
has  attended  the  Manchester  Engineers'  Club,  but 
would  have  even  more  far-reaching  results.  With 
the  unique  example  of  the  Engineering  Societies  of 
New  York  before  us,  we  still  hope  to  see  the  Insti- 
tutions of  this  country  co-operating  in  the  estab- 
lishment of  an  Engineering  Headquarters  which 
shall  become  the  centre  and  focus  of  the  engineer- 
ing activities  of  the  Metropolis  and  of  the  Empire. 
And  passing  over  many  other  useful  and  interesting 
suggestions,  whicli  will  be  found  in  the  abstract  of 
Mr.  Wordingham's  address  elsewhere  in  this  issue, 
this  brings  ns  to  what  we  hope  may  prove  to  be 
the  crowning  achievement  of  his  year  of  office — the 
conferment  of  a  Royal  Charter  upon  the  Institution 
and  its  kindred  societies.  Could  this  be  secured, 
many  of  the  difficulties  and  disabilities  which  at 
present  hamper  the  progress  oi  engineering,  and 
especially  limit  the  usefulness  of  engineering  socie- 
ties, would  at  one  stroke  be  removed;  the  status  of 
the  profession  would  be  recognised,  and  its  influ- 
ence would  be  immensely  increased;  it  would  offer 
a  career  comparable  to  that  of  the  other  learned 
professions,  to  which  it  is  at  present  only  an  un- 
lionoured  appendage;  it  would  constitute  a  body 
representative  of  engineering,  and  entitled  to  speak 
and  act  in  its  name,  and  it  would  bring  togetlier 
into  one  fellowship  the  whole  body  of  engineers,  a 
feat  that  could  be  accomplished  by  no  other  means. 

Tiie  Institution  of  Civil  Engineers,  we  may  i)oint 
out,  was  incorporated  by  Royal  Charter  in  i8j8; 
judging  by  results,  it  would  appear  that  tiie  terms 
of  its  Charter  were  not  so  framed  as  to  secure  the 
foregoing  benefits,  but  these   could  be  amended. 

While  tlie  whole  address  bristles  with  topics  calling 
for  comment,  tiie  e.xigencies.  of  space  have  com- 
I)elled  us  to  confine  our  attention  this  week  to  but 
one-third  of  it,  and  we  conclude  our  remarks  for 
the  moment  with  the  suggestion  that,  so  far  as  the 
Institution  is  concerned,  tlie  proposal  tliat  it  should 
obtain  a  Ro\^l  Charter  is  by  far  the  most  iniportatU 
of  the  President's  propositions,  and  should  com- 
mand the  hearty  support  of  every  member. 


Sir  R.  V.  Vass.\r  Smith,  who  is 
The  Future  President  of  the  Institute  of 
of  Industry.  Bankers  (his  election  also  as  Presi- 
dent of  the  Federation  of  British 
Industries  is  already  known  to  our  readers),  de- 
livered his  inaugural  address  on  November  7th. 
The  speaker  did  not  attempt  anything  in  the  nature 
of  an  original  discourse.  He  limited  his  address 
to  a  plain  summary  of  the  outstanding  facts  of  the 
industrial  situation.  Most  of  the  points  here 
brought  together  have  been  urged  repeatedly  in  our 
pages  during  the  past  three  and  a  half  years,  and 
some  of  them  were  stated  here  with  emphasis  many 
years  before  the  war.  In  those  days  they  often 
seemed  to  fall  upon  deaf  ears.  To-day  we  are  pretty 
well  agreed  as  to  what  ought  to  be  done.  Let  us 
hope  that  in  many  directions  we  may  be  able 
to  carry  conviction  on  to  practical  achievement. 
Sir  Richard  sees  no  reason  for  dejection  or 
discouragement  in  regard  to  after-the-war  condi- 
tions. We  shall  have  to  carry  a  heavv  financial 
burden,  and  the  work  of  reconstruction  will  be  loiig 
and  arduous,  but  we  shall  build  on  firmer  and  fairer 
foundations  than  formerly.  The  President  agreed 
that  it  was  impossible  to  go  back  to  pre-war  condi- 
tions, but  we  had  to  face  the  work  of  re- 
building without  suspicion,  distrust,  or  mutual 
hostility,  and  .must  remove,  as  far  as  possible, 
all  friction  from  the  machinery  of  progress. 
In  addition  to  our  financial  burden,  there  would 
be  the  cost  of  repairing  the  wastage  caused  bv 
the  war.  an  enormous  amount  that  must  be  made 
good,  and  money  must  be  found  to  provide  the 
means  for  increased  industrial  production.  Only 
with  greater  industry  and  production  could  we  meet 
our  difficulties.  The  first  and  most  serious  ques- 
tion was,  the  relations  of  Capital  and  Labour.  Only 
by  hamionious  working  between  these  two  forces 
could  the  required  result  be  obtained.  British 
trade  was  capable  of  vast  expansion,  and  by  that 
means  they  would  have  a  better  remuneration  of 
labour  affording  a  higher  standard  of  living,  shorter 
hours,  better  housing,  and  a  share  of  the  profits  after 
giving  a  proper  return  on  capital,  and  providing  re- 
serves for  depreciation  and  betterment.  High  wages 
were  not  necessarily  a  handicap;  low-paid  labour  was 
not  necessarily  economical.  Labour  must  be  econo- 
mised with  the  loyal  co-operation  of  the  working 
man.  Some  English  employers  had  reduced  their 
working  hours  with  beneficial  results.  Reasonable 
holidays  with  pay  should  be  allowed  to  the  manual 
worker  as  to  the  clerical.  Conferences  which  had 
been  held  to  bring  about  better  relations  between 
employers  and  employed  impressed  him  favourably, 
and'  he  believed  good  results  would  follow.  Produc- 
tion without  extended  markets  would  not  be  suffi- 
cient. In  addition  to  being  in  a  better  position  to  sup- 
ply Home  demands,  they  would  have  to  seek  wider 
fields  in  the  Empire  and  in  foreign  countries.  We 
had  suffered  in  the  past  from  want  of  British  repre- 
sentation. The  necessity  for  large  scale  industrial 
ui-ganisation  would  remain  after  tlie  war.  indeed  it 
would  be  irresistible,  but  lie  hoped  and  believed  that 
the  necessity  for  State  control  was  only  temporary. 
The  day  of  small  industries  on  individual  lines  was 
jjast,  and  our  manufacturers  and  traders  must 
organise  for  united  effort,  or  many  of  the  obstacles 
would  not  be  overcome.  Organisation  meant  in- 
creased stability','  and  a  stable  industry  could 
weather  storms  which  would  wreck  the  small  pro- 
ducer. The  financing  of  industiy  would  be  im- 
mensely facilitated  by  organisation.  An  unstable, 
unorganised  industry  was  the  despair  of  bankers. 
I'inancial  assistance  might  be  required,  Overseas 
trade  generally  demanded  long  credit  and  longer 
term  advances  than  deposit  bankers  usually  gave. 
New  ideas  nuist  be  investigated  and  developed,  and 
that  often  required  money,  patience,  and  experi- 
ment. 
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TELEGRAPHY  AND  TELEPHONY  AT  THE 
FRENCH  FRONT. 

,  "Thk  liuiiiitfiKiiu'i'  ill'  ciintimiiius  (■(iimmuiicatinii  iR'twcfu 
■Oeneral  HuailiiuarUTS  ami  every  part  of  the  tisrlitinfr  front 
is  one  of  tlie  most  iinjiortaiit  factors  of  suece-ss  in  the  kind 


•of  warfare  wtiicli  ii 


as  been  evolved  diirin;;-  the  lonjr  strnf,'L'le 


(.Inue  1st)  illustrated  a  number  of  sifinalliuf?  stations  in 
this  part  of  the  French  system  of  coinmnnications— in  and 
near  the  trenches— and  we  are  now  able  to  reproduce  some 
I''rench  otlicial  photoirraiilis  showinj;  the  arnin<,'ement8  in 
vof,nic  fnrtiier  back,  but  still  beyond  the  limits  of  the  \tcr- 
nianent  lines  of  the  tele^'raph  and  telephone  administration. 
It  will  be  seen  that  portability  is  an  essential  element  in 
the  constitution   of   these   stations,  but    the  apparatus  and 


IFrench  OtHciaL] 

Fig.  1, 


A.  Central  TELEaR.\PH  Statiok. 


in  Prance  and  Flanders.  The  forward  course  of  traffic  is 
from  G.ILQ.  to  the  Headquarters  of  the  varions  Army 
Corps,  thence  to  the  respective  divisions,  brigades,  and 
finally  the  trenches.  In  the  rear  are  the  main  lines  of  com- 
munication between  G.H.Q.  and  the  high  command,  London, 
and  Paris,  as  well   as  the  hospital    bases,  store  depots,  &o. 


[French  Ogieia!.] 


Fig.  2.— Dynamo  Room. 


As  the  network  approaches  the  firing  line,  the  methods  and 
-apparatus  adopted  assume  simplified  and  specialised  forms, 
-more  portable  and  more  readily  rigged  up  and  repaired  than 
in  districts  more  remote  from  the  zone  of  conflict,  and 
finally  arrive  at  the  telephone  and  buzzer  sets  which  repre- 
sent the  limit  of  handiness  and  simplicity.     We  recently 


[Fraith  (ifflciaL] 

Fig.  8.— Portable  Telephone  Switchboard  ix  Cabin. 

methods  employed  approximate  more  closely  to  those  used 
by  the  civil  service. 

Fig.  1  is  an  exterior  view  of  a  "  Central  d'Armee,"  con- 
sisting of  cabins  which  are  provided  with  wheels,  but  are, 
for  tlfe  time  being,  mounted  on  trestles  and  furnished  with 
convenieut  staircases.  A  terminal  pole, 
from  which  telegraph  and  telephone 
wires  will  radiate  to  other  offices,  is 
approaching  completion,  and  the  indica- 
tions are  that  this  station  is  not  likely 
to  be  moved  for  a  fairly  long  period. 
The  same  impression  is  given  by  fig.  2, 
which  represents  the  interior  of  the 
dynamo  room,  a  shed  roofed  with 
corrugated  iron  and  equipped  with  four 
petrol  engines  driving  small  dynamos 
for  charging  accumulators,  lighting  the 
offices,  &c. 

Fig.  3  shows  the  interior  of  one  of 
the  cabins,  fitted  with  a  magneto-calling 
telephone  switchboard,  constructed  in 
portable  sections,  which  can  be  closed 
for  transport  ;  the  services  of  two  men 
are  required,  indicating  that  there  is  a 
considerable  amount  of  traffic  through 
this  office. 

In  fig.  4,  another  interior,  there  is 
further  "  evidence  of  proximity  to — 
or,  at  least,  connection  with — civilisa- 
tion, in  the  shape  of  two  Hughes 
printing  telegraphs,  in  addition  to 
telephone  apparatus ;  and  in  fig.  5, 
the  interior  of  a  "Central  de  Cap 
d'Armee,"  are  two  telephm;  switch- 
boards and  a  Morse  recording  telegraph  instrument. 

Since  the  arrival  of  the  American  contingent  at  the 
Front,  savs  Tehphomj,  the  United  States  Army  Signal 
Corps  has  completed  an  entirely  independent  system  of 
communication  lines  connecting  General  Pershing's  head- 
quarters with  all   parts    of   his  command   and   adjoining 
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villages.  Everything:  except  the  jioles  was  l)roufi;ht  from 
America.  Admirable  portable  telephone  switchboanls  have 
been  devised  iin  1  supjilied  at  the  shortest  notice  by  the  U.S. 
manufacturer?.       It  is    interesting  to   note,  too,  from  the 


[French  OfHcial.] 

Fig. 


-Hu(iHES  Printers  in  Cabin. 


Telr/iri/)/i  ntiil  Tdrphonc  Ai/p,  tliat  the  Paris  antliorities 
have  modified  the  rule  which  was  laid  down  at  the  beginning 
nf  the  war  restricting  telephone  conversations  to  the  French 
language  :  English  is  now  permitted. 


THE     FUTURE     OF     THE     ELECTRICAL 
INDUSTRY. 


Bv  A.  0.  HOLT. 


ilrCH  has  been  written  and'said  during  the  past  few  months 
concerning  a  subject  of  great  nationtil  importance,  viz., 
"Our  Educational  System."  Mr.  Fisiier,  the  Minister  for 
Education,  deserves  the  thanks  of  the 
nution  for  the  able  manner  in  which 
he  h;i.s  reviewed  and  dealt  with  the 
sy.-item  as  a  whole,  and,  undoubtedly, 
a  new  era  ha.s  dawned  for  the  teaching 
]M'ofe.ss;on.  Chief  amongst  the  findings 
was  the  fact  that  teachers  were  mo.st 
badly  paid,  so  much  .so,  that  many  who 
had  a  natural  gift  for  training  oui 
children  were  ignoring  that  gift,  and 
turning  their  attentions  to  more  rcmu 
nerative  professions.  Jforeover,  it  has 
been  noted  that  in  the  past  there  has 
been  an  entire  absence  of,  sympathy 
l)etween  various  sections  of  those  respon- 
sible f<  r  the  traininii  of  the  youthful 
minds  of  the  country.  Our  great 
Universities  have  s-liown  little  or  ni> 
interest  in  the  Public  Sdiools.  Tlir 
Public  Schools  have  never  beea  in  rc;il 
U)ih-\i  witli  om-  large  (Jrammar  Schools. 
while  they,  in  turn,  have  reg.irdcd  tiir 
Primary  Sjhn:ils  as  the  mediuni  mereiv 
for  turning  their  own  partiiulur  grade 
of  youth  out  u|x)n  tiie  world.  In 
short,  none  of  the  sections  have  felt 
that  they  had  anything  in  common. 

These  defeats  are,  in  the  near  future, 
to  be  remedied.  There  is  to  be  a  k'tter  and  more  .sym- 
|)athetic  understjinding  between  the  varitus  grades  of  tlie 
teac'iing   profession,   and    a    large   (ioveinment  grant  has 


been  made  for  the  purpose  of  increasing  salaries,  as  an 
iuducenient  to  those  best  qualified  for  this  important 
work. 

Xow\  the  writer  is  of  the  opinion  that  while  the  fore- 
going dors  not  concern  engineers,  it  forms  an  excellent 
parallel  for  the  electrical  industry,  and  many  serious  defects 
might  be  discovereil  by  a  close  study  of  our  engineering 
uiethods  liy  those  engaged  in  this  important  science. 

With  us  much  has  been  written  and  said  alwut  our 
trade  after  the  war,  we  must  be  jjrejared  to  hold  our  own 
against  other  countries,  particularly  our  enemies,  in  the 
struggle  for  electrical  markets.  We  are  engaged  in  a  vast 
linking-u]i  scheme,  whereby  we  can  economise  our  coal 
i-ousumption  so  as  to  work  at  a  high  ethciency,  and,  generally 
speaking,  we  tell  ourselves  we  must  be  in  the  van,  both 
technically  and  commercially,  in  all  matters  concerning 
the  electrical  future.  What  are  the  facts  to-day  ?  What 
is  the  canker  that  is  gnawing  at  the  roots  of  our  business 
in  just  the  same  way  that  it  wa<  in  the  teaching  profession  r 
Economy  in  salaries — that  is  the  canker.  Our  leading 
cugiueers  have  been  making  precisely  the  same  uiistake  as- 
the  education  authoi  it'es  did.        • 

The  writer  was,  some  few  weeks  ago,  invited  to  the  house 
of  a  gentleman  of  what  might  be  termed  higher  middle- 
class  standing.  The  morning  was  spent  discussing  the  best 
methods  of  entering  the  electvii.'al  industry  as  a  career  for 
his  son,  a  promising  youth  just  leaving  school.  The 
matter  was  thoroughly  discussed,  and  it  was  pointed  out 
that  much  hai'd  work  and  study  would  have  to  be  put  in 
to  rise  to  anything  move  than  a  mediocre  position.  Salaries- 
were  also  mentioned  and  prospects  of  advancement,  and 
there  for  a  time  the  matter  ended.  Some  weeks  later- 
the  writer  found  that  the  youth  in  question  had  gone  intO' 
an  entirely  different  line  of  business,  the  explanation  being 
that  the  chances  of  a  decent  salary  and  reasonatjle  ad\'ance- 
ment  were  so  remote  for  the  work  to  l)e  put  in  that  it  had 
been  decided  the  youth  could  not  hope  to  attain  to,  or 
keep,  the  social  standing  be  had  been  used  to  for  many 
years  to  come. 

Inadequate  salaries  I — there  it  is.  Many  excellent 
youths,  brainy,  and  with  a  predilection  for  the  profession, 
are  kept  from  engineering  because  the  average  father 
cannot  find  anyone  of  his  aci|uaintance  in  the  engineering 
line  who  is  receiving  a  salary  anything  like  in  keeping 
with  that  of  an  ordinary  middle-class  business  man.  It 
would  be  interesting  to  know  what  proportion  of  electrical 
men  under  40  years  of  age  are  getting  over  £2.iO  ])er 
annum.  The  writer  has  seen  engineers  of  considerable 
ability  resign  the  positions  they  held  and  leave  the  jirofcssioii 


\h'rtnrli  Oinrial.] 
Flfl. 


Tm.KiMioNK  .'Swn    iimiAnn-i  and  Mouse  Inkkk  in  Cabi.v> 

entirely  to  take  up  more  reninuerative  posts  in  businesses- 
■n  which  the  engineering  part,  was  lint  a  side  issue. 

Enginpers  will  stick  it,  for  pride  of  profession,,  up  tva 
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]ii)int,  Imt,  unless  tliuir  hopes  are  fultilled,  and  they  .iret  » 
salary  in  keeping  with  that  of  the  average  business  man, 
they  "will  not  hesitate  to  take  their  leave  of  eiigin.'oring, 
iiiui  will  advise  our  yonths  to  tight  shy  of  it  also. 

\o\v,  in  taking  a  general  sur\c'y.  wlial  do  we  find  :  I  fur 
leading  engineers,  both  in  eontrol  of  niainifaeturing 'works 
and  (if.  large  power  supply  undertakings,  are  out  to  eeonduiise 
first,  last,  and  all  the  time,  and  this  eeonomy  usually  takes 
the  form  of  small  salaries.  They  are  making  tlie  same 
mistake  as  the  Board  of  Education  did — starving  the  ]iro- 
lessiou — choking  off,  as  it  were,  the  would-be  engineers  of 
the  future  by  the  treatment  of  the  staffs  under  them.  It  is 
a  lamentable  fact  that  so  soon  as  an  engineer  assumes 
control,  either  of  a  works  or  a  large  sup]ily  system,  his  whole 
pride  as  an  engineer  is  invariably  sunk  in  the  piling  up  of 
dividends  or  relieving  nf  rates,  chietly  at  the  expense  of  his 
fellow  engineers,  who  are  treading  exactly  the  same  paths 
that  he  trod.  Our  engineers  become  more  or  It^ss  successful 
managers,  and,  unfortunately,  cease  to  appreciate  the 
valuable  work  carried  on  by  their  stiiffs,  as  proved  by  the 
miserable  salaries  doled  ont.  Let  engineers  in  command  note 
that  in  sacrificing  their  profession  and  their  fellow  engineers 
they  are  not  only  doing  a  disservice  Lo  the  electrical  industry 
(if  the  country,  lint  are  diverting  many  of  the  liest  brains  of 
the  youthful  element  into  more  rennuierati\e  channels. 

Anil  the  staffs,  that  long-sutfering  l,>ody  of  men  who  have 
proved  their  patiiotism  o-\-er  and  over  again  during  the 
past  three  years,  what  have  they  in  common  with  their 
chiefs  ?  Nothing.  They  have  learned,  reluctantly  and 
with  bitterness,  the  lesson  that  Governments  only  treat 
with  collective  organisations,  and  that  the  chief  engineers, 
to  whom  they  looked  in  their  loyalty  for  some  assistance, 
have  literally  left  them  to  starve.  Staffs  are  now  organising, 
and  are  resolved  to  have  a  say  in  the  scheme  of  things. 
The  spirit  of  organisation  is  in  the  air,  and  is  permeating 
the  tissues  of  the  most  conservatix'e  amongst  us  :  but  to 
what  end  '■:  The  consolidation  of  our  foi'ces  so  as  to  be  in 
the  front  rank  of  engineering  matters  after  the  war  ? — far 
from  it.  Rather  to  force  chief  engineers  to  give  them  a 
living  wage,  and  one  that  they  need  not  be  ashamed  of 
owning  up  to.  The  average  staff  engineer  is  being  irritated 
beyond  endurance  in  finding  himself  barely  better  (iff,  and 
in  many  cases  worse  off,  than  the  man  with  no  technical 
ability,  whift  his  position  will  not  bear  comparison  with 
that  of  an  cirdinary  liusiness  man. 

What  is  needed  just  now  is  an  engineer  to  play  the  aih 
of  Mr.  Fisher,  in  the  electrical  world — someone  t«  review 
the  industry  as  a  whole,  who  can  put  his  finger  on  the 
weak  spots,,  see  that  the  "  economy  "  idea — especially  in 
salaries — is  not  carried  too  far,  and,  with  an  eye  to  the 
fnture,  map  ont  a  course  in  which  our  leading  engineers, 
staffs,  workmen,  and  embryo  engineers  can  co-operate,  so  as  to 
steer  the  electrical  industry  towards  a  better,  more  peaceful, 
and  more  sympathetic  understanding  during  the  commercial 
wai-  that  will  inevitalily  follow  with  the  introduction  of 
peace  conditions. 


A     LONG-D15TANCE     DUPLEX-WORKING 
CENTRAL-BATTERY     SYSTEM. 


Bv  R.  L.  JIILBURN. 


Ix  this  sy.stem  the  apparatus  at  the  home  station  consists 
of  a  double-current  key  with  0  terminals,  ;:!  t(jp,  3  bottom, 
and  8  movable,  a  polarised  G.P.O.  20tt-ohm  relay,  a 
rheostat  with  condensers  up  to  30  microfarads,  and  a 
sounder  and  local  battery.  At  the  out  station  (fig.  1)  the 
apparatus  consists  of  a  key,  Vyle  sounder,  and  rheostat  without 
a'ly  condensers.  Three  relays  joined  in  series  locally  were 
used  in  place  of  the  key,  as  shown  in  fig.  2. 

ilo.li'  of  Biiliiiirinij. — Tlie  out  station  depresses  liis  key, 
cutting  off  his  rheostat,  and  measures  the  current,  say 
:i9  milliamperes  ;  he  then  releases  his  key,  and  adjusts  his 
rheostat  until  he  measures  ^  of  39,  or  13  milliamperes  ;  26 


milliamperes  is  then  measured  in  the  rheostat  liranch  after 
adjusting  the  rheostat. 

Both  stations  now  start  balancing,  the  home  station 
increasing  capacity  till  signals  are  perfect.  The  Mandalay- 
Raugoon  circuit,  3K(i  miles  of  iron  wire,  re(piired  ■J:\  micro- 
farads to  balance  the  capacity  of  the  line. 

When  Wheatstone  and  Baudot  were  both  working, 
39  milliani]ieres  were  found  to  give  perfectly  satisfactory 
results.      Both  relays  were  adjusted  neutrally. 

The  currents  utilised  for  working  duplex  with  l{angof)n 
were  : — 

1.  7  and  21  milliiiiiipcres  with  100  volts. 

2.  10  and  30  ..  ..      140      .. 

3.  13  and  3'.l  .,  .,      UIO       .. 

The  currents  can  be  traced  as  follows  :  — 

L  Neither  station  sending — Mandalay  line  coil  has 
13  milliamperes  negative  current  passing  from  K  to  i„  and 
20  milliamperes  negative  current  passing  from  K  to  w 
through  rheostat,  giving  1 3  milliamperes  negath'c  current 
pa.ssing   in  the   non-workinsr    direction  of    llaiKjalay  relay 
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at  the  same  time  that  13  milliamperes  negative  current 
passes  on  to  Rangoon  through  his  relay  fr«m  l  to  w  to 
rheostat  and  earth  :  'being  in  the  non- working  direction, 
at  both  stations  the  relay  tongues  remain  at  spacing. 

2.  Mandalay  sending — Mandalay  line  coil„has  13  milli- 
amperes positive  current  piissing  from  K  to  vv,  and  2(i  milli- 
amperes positive  from  K  to  L,  giving  a  preponderance  of 
13  milliamperes  jxisitive  current  passing  from  k  to  L  in  the 
non-working  direction,  hence  Mandalay  relay  remains  at 
spacing,  Init  13  milliamperes  positive  current  jja-sses 
tlu'ough  Rangoon  relay  from  i,  to  w,  producing  a  mark  at 
that  station. 

3.  Rangoon  sending — Mandalay  line  coil  gets  39  milli- 
amperes negati\e  current  passing  from  K  to  L,  and  •2('> 
milliamperes  negative  current  passing  from  k  to  w.  39  — 2r, 


Fir,.  2. 

giving  1 3  milliamperes  in  working  direction,  and  causing  a 
mark"  at  Mandalay,  but  39  milliamperes  negative  current 
passes  through  Rangoon  relay  from  l  to  K  in  the  non- 
working  direction,  causing  the  Rangoon  relay  tongue  to 
remain  at  spacing. 

4.  Mandalay  and  Rangoon  both  sending — Mandalay  line 
coil  gets  39  milliamperes  positive  current,  passing  from  K 
to  w,  and  26  milliamperes  positive  current  passing  from  K 
to  L.  3'.t  — 20.  giving  13  milliamperes  passing  in  the  working 
direction  at  Mandalay,  and  39  milliamperes  jjositive  current 
passing  from  i.  to  k  in  working  direction  at  Rangoon,  hence 
both  station  relays  will  mark. 

The  system  has  been  worked  successfully  between  Rangoon 
and  Mandalay,  a  distance  of  386  miles,  and  there  is  rea.«on 
to  believe  that  it  could  be  worked  up  to  600  miles. 


462 


THE    ELECTRICAL    REVIEW.  [V"i.  si.  no.  2..)sr,.x„vKMi!K.Mr,,  kut. 


OFFICE     ORGANISATION     IN     MUNICIPAL 
RLECTRICITY     UNDERTAKINGS. 

Bv  (J.  W.  STU1J1UN(;S. 


TiiK  siiliji'ct  iiiiiLter  of  tlifs  artit-li',  wliii'li  scmiu  two  or  tliruu 
ycai's  ago  roreived  a  good  deal  of  attention,  lias  lately  been 
'iitMe  heard  of.  As  there  is  reason  to  t)elieve  that  the  separa- 
tion of  the  tinaneial  management  of  mnnicipal  eleetrical 
undertakings  from  the  eleetrieal  engineer's  depiU'tment  is  by 
no  means  obsolete,  it  may  be  useful  to  say  a  few  words  on 
this  matter  with  a  view  to  pointing  out  the  peculiar 
disadvantages  of  such  a  system. 

The  system  in  question"  may  be  briefly  described  as  one 
in  which  the  control  of  all' money  matters  in  connection 
with  a  municipal  electricity  undertaking  is  vested  in  the 
department  of  the  borough  accountant,  and  is  (jnite  removed 
from  the  jurisdiction  of  the  engineer  and  manager.  The 
theoreti.rt  reason  for  this  procedure  is  presumably  based 
upon  the  idea  that  finance  is'  a  matter  as  important  in  its 
way  as  the  generation  and  distribution  of  electricity,  and 
should  therefore  be  controlled  by  an  official  and  staff 
specially  trained  in  such  work.  Obviously,  such  a  principle 
applied  "with  sufficient  strictness  would  remove  from  the 
control  of  the  engineer  and  manager  the  whole  of  the 
clerical  staff.  This  extreme  course  is  not  adopted,  but  a 
line  seems  to  be  drawn  so  that  all  matters  involving  the 
paying  or  receiving  of  money  are  managed  Ijythe^^ accountant's 
department.  Even  this  rule  has  to  be  relaxed  slightly  in  some 
small  instances— for  example,  in  the  case  of  small  cash  sales  at 
the  works  or  the  showroom  when  money  is  received.  It 
therefore  appears  that  the  system,  so  far  from  resting  on 
any  very  logical  or  well-defined  principal,  is  rather  the 
outcome  of  sentiment  or  prejudice.  It  results  in  such  a 
curious  state  of  affairs  as  the  busiTiess  of  one  concern  being 
carried  out  in  two  separate  offices,  which  may  be  a  mile 
distant  fi'om  each  other  :  or  of  a  clerk  in  the  elec- 
tricity works*office  who  deals  with  meter  readings,  having 
his  time  (x^cupied,  not  in  making  out  consumers'  accounts, 
but  in  copying  the  meter  readings  into  Ijooks,  which  are 
duly  taken  "t6  the  office  of  the  borougli  accountant  in  order 
that  another  clerk  may  copy  them  into  another  book,  and. 
finally,  make  out  the  consumer's  demand  note. 

Tlie  real  reason  for  such  a  state  of  affairs,  inefficient  and 
inconvenient  as  it  undoubtedly  is,  seems  to  be  found  in  a 
misundersttmdingof  the  legitimate  functions  of  the  borough 
ai-countant"s  department.  Whatever  work  such  department 
may  carry  out,  or  whatever  control  it  may  exercise  in  con- 
neciion  with  the  smaller  non-trading  depaj'tments  of  a 
Bf)rougii  Council,  it  seems  clear  that  the  accountant  ami  his 
staff  should  function,  with  respect  to  the  electricity  uiider- 
lakinif,  as  auditors  only. 

A  small  shopkeejier  will,  if  he  is  wise,  take  care  to  have 
his  books  made  up  periodically  by  a  competent  book-keeper: 
but  a  large  firm  will  keep  a  staff  sufficiently  trained  to  do 
this  work,  and  will  not  call  in  outside  assistance  to  make 
out  customers'  accmnits.  The  auditing  of  the  books  by 
qualified  accountants  is,  of  course,  compulsory  in  the  •■asc  of 
a  limited  liability  company,  and  it  is.  perhaps,  the  k-gal 
status  thus  given  "to  accountants  which  makes  them  inclined, 
in  the  opinion  of  many  impartial  onlookers,  occasionally 
to  over-estimate  the  scope  of  their  rcspmsibilities  and 
importance. 

The  advantages  of  having  the  whole  of  the  imsiness  side 
of  an  electricity  undertaking  under  the  direct  control  of  the 
electrical  engineer  and  manager  arc  obvi(ms  and  manifold. 
A  larirer  salary  can  be  paid  to  the  chief  clerk,  who  can  then 
1k'  a  man  having  a  good  training  in  acconntani'V.  Over- 
lapping of  the  work  will  be  entirely  eliminated;  and  in 
ci-ses  where  the  offices  of  the  electricity  dejiarUnent  and  the 
boroutrh  accountant  jire  some  distance  apart,  a  host  of  corres- 
pondence will  be  saved  which  otherwise  would  he  necessary, 
due  to  the  many  queries  whi<'h  would  inevitably  crop  up 
owing  to  the  alinqit  break  in  the  routine  of  the  work.  The 
st«ps  in  the  sequence  from  reading  the  consumer's  miter  to 
receiving  the  money  in  settlement  of  his  account  are  easy 
and  gradual  :  but"  if  the  routine  lie  interrupted  in  the 
middle  of  its  cour.se  and  transferred  to  nther  hands,  friction 
is  almost  bound  to  oc-cnr. 


A  further  advantage  in  the  system  of  single  control  arises 
fi'oni  the  fact  that  a  great  number  of  consumers'  complaints 
are  received  at  the  time  of  jiaying  their  bills.  This  is, 
perhaps,  not  unnatural — -and  frequently  these  complaints  arc 
of  a  most  trivial  nature.  If  they  are  received  by  the 
accountant's  de]iiirtmeut  they  have  all  to  be  noted,  and  com- 
nnuii("ited  by  letter  to  the  electrical  engineer,  when,  as  it 
is  then  sometimes  impossible  to  decide  the  imixn'tance  of 
any  particular  complaint,  great  waste  of  time  I'an  be 
occasioned  by  following  up  such  as  are  only  trivial,  if 
those  cojnplaints  were  received  at  the  office  of  theelei'tricity 
department,  the  majority  of  them  could  tie  dealt  with  there 
and  then,  an  immense  amount  of  time  thereby  being  saved. 

It  is,  of  course,  understood  that  the  borough  accountant 
will  be  vested  with  the  authority  of  an  auditor  with  respe<'t 
to  the  financial  matters  of  an  electricity  undertaking.  This 
is,  however,  quite  a  different  matter  from  the  normal  routine 
work  being.  <-arried  out  by  his  staff,  and  in  his  office. 
Matters  concerning  the  capital  of  the  undertaking  and  the 
raising  of  loans  will  also,  naturally,  be  the  accountant's 
concern.  It  seems,  however,  that  there  is  a  very  clear  case 
for  the  routine  work  of  rendering  consumers'  accounts,  and 
the  collecting  of  the  same,  being  undertaken  by  the  clerical 
staff  of  the  electricity  department.  The  disadvantages  and 
clumsiness  of  the  older  system  arc  manifest.,  and  it  is  greatly 
to  lie  dejilored  that  ]irejudice  and  conservatism  so  freipiently 
stand  in  the  way  of  the  inauguration  of  a  simpler,  smoother, 
and  more  efficient  system. 


AUTOMATIC    CONTROL   OF    BLAST  PRESSURE 
FOR     DIESEL     ENGINES. 


By  HERBERT  S.  RUSSELL,  B.Sc,  M.I.E.E. 


{Aiislract  of  paper  read  before  the  DiESEL  ENGINE  UsE)iS' 
"•Association.) 

The  working  of  a  Diesel  engine  is  substautially  iiiiproycd  if 
the  pressure  of  the  air  which  blows  the  fuel  into  the  cyUndeis 
is  regulated  according  to  the  quantity  of  fuel  to  be  blown  iu, 
or,  in  other  words,  according  to  the  load  on  the  engine,  as  tlie 
quantity  of  fuel  u.sed  varies  with  the  load.  The  present  prac- 
tice is  for  the  regulation  of  the  blast  pressure  to  be  effected 
by  hand,  but  the  objection  to  this  is  that,  with  variable  loads, 
it  (leuKinds  constant  attention  from  the  man  looking  after 
the  engine. 

Autouiatic  devices  to  effect  this  control  have  been  tiied  in 
the  past,  without  practical  success.  In  the  electrical  air 
legulating  device  which  has  been  developed  by  Messrs.  Mirr- 
•lees,  Bickerton  &  Day,  the  difficulties  have  been  overcome, 
and  the  air  pressure  can  be  varied  according  to  the  load,  irres- 
pective of  the  efficiency  of  the  air  compressor,  and  without 
IdRS  of  compressed  air. 

Pig.  1  is  a  diagram  of  connections.  The  main  current  is 
paased  round  the  solenoid  A  and  controls  the  finger  B,  which 
i-i  arranged  to  move  round  the  scale  of  a  pres.sure  gauge,  and 
is  calibrated  to  point  to  that  blast  pressure  which  is  best  for 
the  engine  for  the  amount  of  power  being  generated  at  the 
moment,  its  "  zero  "  or  "  no  load  "  position  being  the  no-load 
blast  pressure.  The  .pressure  gauge  is  connected  fo  the  blast 
pipe;  consequent! v  its  finger  c  points  to  the  pressure  in  that 
pipe  at  any  time.  Both  fingers  are  provided  witli  platiniim 
eiintact  pieces  n,  e,  and  are  insulated  one  from  the  other.  The 
lingers  n  and  c  act  therefore  as  a  single-pole  switch  and  make 
and  break  a  relay  circuit,  which  in  its  turn  makes  and  breaks 
the  circuit  which  operates  the  throttle  valve  F  on  the  air- 
coiiipressor  inlet.  The  normal  position  of  the  throttle  valve 
is  elosed    and  it  is  held  iu  thr.t  position  by  a  spring  G. 

Supposing  now  that  the  engine  is  at  work  and  the  pressure 
iu  the  blast  pipe  is  lower  than  that  indicated  by  the  finger  b 
as  being  the  proper  prcs.'.urc  for  the  load,  the  frngers  would 
he  apart,  and  no  current  would  puss  through  the  re  ay  coil 
H  .so  that  the  core  .t  would  make  contact  with  the  carbons  k. 
Tlii^  would  complete  the  compressor  throttle  valve  circuit 
and  the  current  would  then  pass  through  he  solenoid  I,  and 
pull  the  core  (which  terminates  iii  the  throttle  valves)  down- 
wards and  .so  cause  the  throttle  valve  to  be  held  wide  open, 
as  illustrated  on  the  diagram  of  connections  The  pressure 
in  he  blast  piiv>  would  then  rise  rapidly  the  compresRors 
"lUva  hive  a^'ubstantial  margin  of  ["P^-V'^V  wi?h' fin.'er  „' 
cauKO  finger  c  to  move  up  to  and  make  contact  with  finger  i> 
Tl  if  would  complete  the  relay  circuit  and  cause  a  curren 
to  flow  through  the  relav  coil  H  and  pull  up  the  core  .1.  tliu. 
brekhig  conbict  with  the  carbons  K  and  breaking  the  com- 
pre«or  throttle  circuit.  Tlie  throttle  va  ve  F  ^vould  .mmcd.- 
!^  eh  close  under  the  action  of  the  spring  o  "i) '1  '  -°  '^"^j 
remain  so  until  the  fingers  came  apa^t  again.  The  slighteRt 
variation  in  the  blast  pressure  or  the  load  Will  operate  the 
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relay,  thereby  opening  or  closing  the  throttle  valve,  as  tho 
case  may  be.  When  on  a  dead  steady  load  the  relay  is  con' 
tinually  in  operation,  and  no  variation  in  the  lilast  pressure 
is  vi.sible.  A  variatioi\  of  from  550  lb.  ("  no-load  "  blast  pres- 
•siirol  to  950  lb.  ("  full-load  "  lilast  pn\ssure)  can  he  obtained 
in  four  seconds.  A.s  the  (ly-\\lu'ol  takes  several  seconds  to 
.slow  down  in  speed  so  that  more  fuel  can  be  admitted  by  the 
^;overnor,  the  correct  pressure  is  alwavs  on  the  top  of  the 
fuel. 

Viii.  i  shows  the  arrangement  of  the  air  inlet  control  valve 
for  the  compressor.  This  is  divided  into  two  parts,  the  top 
portion  containing  the  valve  and  the  liottom  portion  the  sole- 
noid. In  (he  valve  casing  a,  which  is  made  of  cast  iron,  a 
gun-metal  liner  H  is  fitted,  having  a  series  of  holes  in  its 
periphery.  In  this  liner  the  piston  valve  c  is  situated.  This 
piston  has  a  serjes  of  holes  in  its  periphery  which  come  oppo- 
site the  holes  irt  the  liner  when  the  valve  is  open.  A  groove 
is  turned  on  the  inside  of  the  linpv  B  in  line  with  each  row  of 
holes,  and  similar  grooves  on  the  outside  of  the  piston,  so 
that  the  air  has  a  free  passage  through  the  holes  even  if  the 
piston  is  turned  so  that  the  holes  do  not  coincide.  The  piston 
is  fixed  to  a  central  spindle  D,  the  boltom  part  of  whiih  forms 
(he  core  for  the  solenoid.  The  valve  is  normally  held  closed 
by  the  spring  b. 

When  current  pas.ses  through  the  coil  v  situated  in  the 
luittom  or  coil  ca.sing  G,  the  pressure  exerted  by  the  .spring  R 


Fig.  1. — DuGRAM  of  Connections  of  Electrical  Blast 
Controller. 

is  overcome  and  the  valve  opened.  The  requi-site  opening  is 
governed  by  the  top  adju.sting  nuts  h.  or.  rather,  the  mini- 
mum opening  required  for  ''no-load"  blast. 

When  the  valve  is  oiiened  air  is  drawn  into  the  valve  (due 
to  the  suction  of  the  airncompressor  pi.ston)  through  the  open- 
ings K  and  L  into  the  interior  of  the  valve,  then  through  the 
holes  in  the  piston  and  liner  into  the  annular  space  M  round 
the  valve,  and  thus  into  the  compressor.  Holes  n  in  the 
bottom  of  the  piston  are  provided  for  the  purpose  of  balancing 
the  piston  when  in  operation,  so  as  to  en.sure  free  action, 
which  would  otherwise  be  impeded  by  the  cushion  of  air 
below  the  piston.  The  air  which  passes  through  the  annular 
opening  l  enters  the  piston  through  the  holes  n  via  the  holes 
o  drilled  in  the  spigot  of  the  coil  casing  o. 

The  coil  itself  f  is  made  in  two  sections,  and  wound  in 
such  a  way  that  both  the  terminals  come  to  the  centre  of 
the  coil,  and,  furthennore,  are  brought  from  the  outside  of 
the  coil  into  the  terminal  block  p.  In  the  event  of  one  of 
these  terminal  wii'es  breaking,  to  obtain  a  new  end  all  that 
is  required  is  to  unwind  sufficient  from  the  outside  of  the 
coil  for  this  purpose. 

The  apparatus  is  made  in  three  fonns.  a  switchboard  type, 
a  pillar  type,  and  a  bulkhead  type.  The  pillar  type,  as  shown 
in  fig.  3,  consists  of  three  sections,  the  top  case  a.  intermediate 
box  B,  and  pillar  c.  In  the  top  case  the  control  gauge  d,  main- 
current  solenoid  e,  relay  coil  F,  and  fuses  G  are  situated, 
mounted  on  mica  covered  rods  H,  which  are  .secured  to  ver- 
tical bars  fixed  to  the  casing  A.  The  front  of  the  case  is 
covered  by  a  door  secured  by  eye  boUs  and  thumb  nuts,  two 
of  which  act  as  hinges.  The  main  cables  are  led  up  the  pillar 
c.  and  are  fixed  (o  the  terminal  block  .r,  and  the  ends  of  ter- 
minal bars  K,  held  by  the  top  and  bottom  coil  supports  i.. 
The  case  is  insulated  from  the  terminal  bars  by  the  ferrules 
M,  and  from  the  smaller  wires  by  ferrules  n.  A  large  door 
o  is  fitt<>d  to  the  intermediate  box  B  for  easy  access  to  the 
cable  connections. 

When  the  apparatus  is  used  in  connection  with  alternating 
currents  the  main  solenoid  is  comparatively  light,  and  the 
int€rmediat«  box  a  is  used  to  house  a  transformer. 


The  apparatus  is  connected  across  the  generator  termirtajs 
so  that  it  is  always  in  operation  and  independent  of  th<»  main 
switchgear;  the  power  required  to  operate  it  is  5(1  watts. 

A  switch  is  mounted  on  the  gauge  board,  and  is  so  con- 
nected that  when  open  it  breaks  the  relay  circuit,  thereby 
causing  the  air  inlet  valve  to  be  held  full  open  when  it  is 
desired  to  charge  the  starting  receivers. 

Where  this  automatic  blast  control  apparatus  is  fitted  to 
Die.sel  engines  very  important  advantages  are  obtained,  among 
which  the  following  iriay  be  particularly  mentioni'd  ;  Smoother 
running;  saving  (if  fuel  on  variable  loads,  as  the  control 
reduces  the    power  absorbed   by    the   compressors,    and   com- 


Fio.  2.— Arrangement  of 
Am  Inlet  Valve. 


Fig.  3. — Control  Gear  : 
Pillar  Type. 


plete  combustion  is  more  uniformly  obtained;  less  attendance; 
less  attention  to  exhaust  valves,  due  to  the  complete  com- 
bustion of  the  fuel  at  all  loads,  which  ensures  a  clean  exhaust; 
blast  bottle  dispensed  with,  a  small  separator  being  inserted 
in  the  pipe  between  the  h.p.  delivery  from  the  intercooler  and 
the  blast  distributor  on  the  engine ;  parallel  running  of  alter- 
nators facilitated;  at  sea  an  engine,  as  in  the  case  of  plants 
supplying  current  for  lighting  and  wireless  telegraphy,  may 
be  run  after  the  engine-room  has  been  abandoned. 

Although  this  apparatus  has  so  far  only  been  fitted  to  Mirrlees- 
Diesel  engines,  it  is  applicable  to  all  makes  of  Diesel  engines. 


WAR  ITEMS. 


Lord  Balfour's  Committee. — Lord  Balfour  of  liurk'igli's 
Committee  on  Commercial  and  Industrial  Pohcy  After  the 
War  held  a  further  sitting  last  week. 

An  Undertaking  Repudiated? — In  the  "Times"  for  jNov- 
eraber  10th  there  appears  a  letter  from  Sergeant  W.  M. 
Ronaldson  which  certainly  calls  for  reply  from  the  Falkirk 
and  District  Tramways  Co.  From  the  statement  it.self.  and 
from  a  letter  from  the  company  that  is  published  along  with 
it,  it  appears  that  Sergeant  Ronaldson  left  the  company  in 
August,  1915,  to  join  the  Colours,  and  it  was  understood 
that  his  position  as  traffic  superintendent  was  to  be  kept 
open.  The  directors  under  date  Octoljer  3rd  have  written 
to  him  .stating  that  as  no  one  really  anticipated  that  the  war 
would  continue  so  long,  and  as  there  are  no  signs  of  it  coming 
to  an  end,  they  cannot  keep  the  position  open  any  longer, 
and  will  have  to  make  a  pemianent  appointment.  .\s  tho 
Times  points  out,  any  general  repudiation  of  this  kind  would 
undermine  the  whole  feeling  of  security  in  which  a  large 
part  of  the  Army  went  to  vfar. 
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Trading  with  tlie  Enemy. — The  "  London  Gazette  "  for 

November  9th  contains  names  of  additional  firms  in  the  fol- 
lowing countries  with  whom  trading  is  prohibited  : — Argen- 
tina, Paraguay  and  Uruguay,  Bolivia,  Brazil,  Central 
America, _  Chile,  Colombia,  Netherlands,  Netherlands  East 
ludie.<,  Norway,   Peru,   Spain,   Sweden,  and   Venezuela. 

Electrical  Workers'  Bonus.  —  With  reference  to  the 
Skilled  Time  Workers'  Wages  Order,  and  the  Ministry  of 
Munitions  explanatory  circular  M.M.  16.5,  dated  October,  19]  7 
(.see  Elec.  Rev.,  October  26th,  p.  394,  and  November  2nd, 
p.  419),  the  Ministry  has  now  issued  a  furthei'  circular  speci- 
fying the  occupations  of  scientific  instrument  maker  (metal), 
and  electrical  fitter,  as  among  tho.se  entitled  to  the  bonus  of 
12i  per  cent,  if  the  men  satisfy  all  the  conditions  of  the  Order. 
Skilled  men  in  all  the  occupations  that  have  been  mentioned 
aie  covered  by  the  Ordci',  whether  working  in  ferrous  or  non- 
IVrrou.'i  metals.  Only  those  skilled  men  in  these  occupations 
who  are  paid  at  or  above  the  current  district  time-rate  for 
turners  and  titters  are  covered  by  the  Order. 

Works  War  Savings  Association. — The  Faraday  Works 
War  Savings  Association,  formed  among  the  staff  and  em- 
ploy<^a  '>f  Messrs.  Gent  &  Co.,  Ltd.,  IJeiccster,  held  their 
first  annual  meeting  on  November  8th.  The  secretary's  re- 
port of  the  year's  work  showed  that  there  were  140  members 
on  the  books  out  of  2(K1  employes.  Cash  collected  amounted 
to  i'ToO.  making  a  total  of  980  certificates  purchased.  The 
.Association  commenced  with  a  membership  of  60.  which  has 
been  steadily  increasing,  thus  showing  that  the  idea,  as  else- 
where, has  "caught  on."  Interest  was  stimulated  as  a  result 
of  the  meeting,  and  10  new  members  joined  on  the  following 
Saturday. 

Silvertown  Employes'  War  Funds. — The  Silvertown  Co. 's 
Employes'  War  Relief  Fund  now  totals  £1,800.  Each  ±'100 
collected  is  distributed  as  follows :  £7.5  to  the  British  Red 
Cross  Society,  £15  to  the  Serbian  Relief  Fund,  £10  to  the 
.\nglo-Russian  Hospital  (Petrograd).  In  March  last  a  War 
Savings  Association  (for  the  purchase  of  certificates  by  weekly 
contriblitions)  was  started  by  the  India-Rubber  Co.'s  em- 
ployes, and  has  been  very  successful.  There  are  now  1,020 
members. 

Subscriptions  to  the  German  War  Loan. — The  following 
subscriptions,  among  others,  are  jvpiuted  to  have  been  made 
to  the  seventh  German   War  Loan  :  — 

A. E.G.,    lierlin fuOO.IIOfl 

I)\namo    Brushes    Speci.Tl    Wurk-^,     IV     kint;silarff,     Millleni             ...  8.7Ul> 

I'.'    C.    Guilleaumr-,    tjilogne            150,000 

Thptxior    V.    Gilleuume,   Cologne 135.000 

ri-llen    &    Guillc.iume,    Carlswcrk             ...  L'00.000 

|]m;ig.,  Electric.il    .Vle.nsuring   Instruments,   Appar.itus,  and   .Switch- 
boards   Co.,    Krankfort-on-.Main           7,500 

Hed.J.rnheim  Copper  Works   it  South  German    Cnhle   Works        ...  1110,000 

Continental    Caoutchouc  &    Gutta-Percha -'Co 875.0011 

I..    Schwartzkopfl,    Berlin         350,11011 

S.-wtony    Light  &   Povvec  Works        175,000 

Voltohm   Rope   it  Cable    Works        .10,000 

Klectrotcchnical    Works    (I..te- Strecker  &   Co.),   (Jffenbach 5,000 

Rhcinlelden    Power    Works :.         ...  12,500 

•■    Electrotechnical    Works,    Uflenbarh,    .A.M.    (late    .Schroder    &    C\(.) 

Ma\    .Schorch  &   Co.,   Rh.ydt            100,000 

Siemens-Schuckert    Circles,     Xuremburg              -     ...  7.50,000 

Cassirer  ft   Co.  (Cable   Works),    Berlin     75,000 

Hichter   Electricity  Co.   (Well  &  Co.t,    Frankfort-on-Main     10,000 

.Siegerl.nnd    Electricity     Works         10,000 

Rheydt    Cable    Works            75,000 

Electricity  Co.    (late  Lahmcyer  &   Co.) 100,000 

I.ech     Electricity    Works,    .Augsburg          10,000 

Telephone  Apparatus  Works,   E.  Zwietusch   &  Co.,  Charlottenburg  15,000 

Lower  Silesian    Electricity   &   Tramwav   Co.       ...         ...  10,000 

Voigt     &    HaefTncr        '     50.000 

.SaxonV  Tramway    Co.,    Plauen        10,000 

Ludwi'g  Sudicatis  &  Co.,    Berlin    (Berlin  Telephone  Works   Group)  75,000 

Telephone  &   Telegraph    Construction  Co.,    Frnnkforl-on-.Main       ...  25,000 

C.    Lorenz   fi:  Co.,    Berlin       ...  100,000 

Eupen  Cable  Si   Rubber  Works  Co.,    Eupen       15,000 

Insulated    Wire    Works  Co.    llale    Vogel),    Berlin        15,000 

Deutsche    Incandescent    Gas    (Auer)   Co.,    Berlin         300,000 

Telephone  .Apparatus,  Cable  &   Wire  Works   Co.,   Nuremberg       ...  15,000 
Purchasing     Association    for     Kbrlrical    Requirements,    Frankfi)rt- 

on-Main          -       7..5(IO 

Accumulator    Works  Co.,   Berlin    ami    Hagen 135. (HIO 

-     Land    &    Sei-    Cable    Works  Co..    Cnlogne-Nippes  3.5,000 

Harlmann     &     Braun,    Fr.inkforl-on-.Main           ...  50.000 

Hermann    Gradenwitz's    Electric    Motor    Works.    BeTJin  7.500 

Kempen-Rhein    Electrotechnical    Works 7,500 

Hartmann  &  Braun  (Officials   and  Workmen  of),    Frankfort           ...  5.1100 

Foremen    and   Draughtsmen    and    the    War    Bonus. — The 

following  letter,  received  by  the  l.iiiidon  .Vssoeiatiiin  of  Fore- 
men Engineers,  speaks  for  itself :  — 

"  Ministrv  of  Munitions  of  War, 

6.   Whitehall  Gardens,  I,ondon.  S.W.  1. 
Nuvcmber  tllh,   1917. 

"  Sir, — I  have  to  refer  to  the  interview  with  you  on  Nov- 
ombex  9tli  and  previous  interviews  with  regard  to  the  remu- 
iieration  <if  foremen    in   controlled   establishments.  ' 

"  In  reply,  I  have  to  state  that  the  Mini.^ter  has  no  power, 
under  the  Munitions  of  War  .Vets.  1915  and  1917,  to  make  * 
any  award  applicable  to  persons  in  receipt  of  an  upstanding 
.salary,  and  it  is  conliinpi.ited  that,  in  the  fir.-.t  instance,  em- 
ployt!-s  .--hould  negotiate  with  theii  employers  in  the  (inlinary 
way,  and  endeavour  to  arrive  at  an  agreement,  whicli  shoulil 
then  be  submitted  to  the  Minister  for  consideration.  In  the 
event  of  deadlock  or  failure,  it  is  open  to  either  party  to 
refer  the  matter  to  the  Ministry  of  Labour  (Chief  Industrial 


Commissioner's  Department)   as  a    difference    under    Pait    I 
of  the  Munitions  of  War   .Act,  1915. 

"With  regard  to  the  12J  per  cent,  bonus  which  has  been 
awarded  to  time-worke  s  under  the  Skilled  Workers'  Time 
(Engineers  and  Moulo.'.s)  Wages  Order,  1917,  I  have  to 
state  that  this  DepaiUuent  would  be  prepared  to  coiisidei 
an  advance  to  the  foremen  and  draughtsmen  in  receipt  oi' 
emoluments  not  exceeding  .£2.50  per  anmiiii,  i>rovided  that 
they  are  not  in  receipt  of  a  bonus  on  output,  and  in'opusali, 
which  have  been  agreed  between  employers  and  employes 
with  regai-d  to  this  should  be  similarly  submitted  to  the 
Minister  for  his  consideration. — I  am,  Sir,  your  obedient 
'^'?'"*'a°''  (Signed)  Edg.ar  D.wis. 

"  J.  Harrington,  Esq., 

London  Association  of  Foremen  Engineers, 

M5.  Salisbury_Road,,  Harrow." 

Exemption  Applications. — The  Fulham  Hoard  of  Gu.ir- 
dians  applieil  to  tlie  J.ocal  Tribunal  for  the  renewed  excmi)- 
tion  of  an  engine-driver  antl  electrician,  aged  27,  married. 
It  was  stated  that  the  man  was  responsible  for  the  mainten 
ancc  of  the  electric  plant  at  the  workhouse,  which  is  now 
being  used  as  a  miutary  hospital.  .The  Tribunal  granteil 
four  months'  exemption. 

At  the  Cromer  'Iribunal,  Me.ssrs.  Edmundson's  applied  for 
a  mains  foreman  and  general  assistant,  employed  at  the  elec- 
tricity works,  aged  35,  married,  and  classed  A.  He  has  been 
engaged  in  a  similar  occupation  for  14  years.  Conditional  ex- 
emption was  asked  for  on  the  ground  that  he  was  essential 
to  the  carrying  on  of  the  undertaking.  Fie  was  in  a  certified 
occupation.  No  previous  application  had  been  made  for  him  ; 
he  had  been  previously  badged,  having  been  lent  by  the 
Cromer  branch  of  the  firm  for  Admiralty  work.  Mr.  Kerr,  for 
the  Military  Authorities,  contended  that  when  he  was  lent  t(j 
the  Admiralty  for  a  time  the  firm  did  very  well  without  him. 
and  the  question  was,  could  not  they  spare  him  now'.'  The 
managei*  .said  he  had  no  other  reliable  man  to  attend  to  the 
mains.  While  this  man  was  with  the  Admiralty  auothei 
t(X)k  his  place,  but  he  left  ,in  January,  and  that  was  the 
reason  why  the  man  appealed  for  now  was  brought  back. 
If  this  man  was  taken  he  had  no-one  to  attend  to  the  mains. 
He  had  to  do  it  himself  last  year  from  January  to  June.  The 
Chairman  said  it  was  absolutely  essential  to  the  convenience 
and  welfare  of  the  public  that  there  should  be  someone  whu 
was  capable  of  dealing  with  accitients.  He  put  it  to  the  mill 
tary  that  unless  an  efficient  substitute  could  be  found  thi' 
interests  of  the  town  would  be  very  much  prejudiced  by  the 
man  being  taken.  He  ought  not  to  be  taken  away  from  the 
town  until  .some  other  man  was  able  to  take  his  place  ami 
do  the  work  he  w'as  now  doing.  The  Tribunal  granted  condi- 
tional exemption,  the  Chairman  remarking  that  that  deci- 
sion did  not  prevent  the  military  authorities  bringing  up  the 
case  again  if  they  could  find  .someone  in  a  lower  category 
ipialified   to  take  his  place. 

.\t  Northampton  Tribunal.  E.  (ioulston,  IS9,  category  .\, 
electrical  engineer,  applied  for  exemption.  He  .said  he  had 
been  15  years  in  business,  and  would  have  to  close  if  he 
was  sent  into  the  Army.  He  was  .solely  responsible  for  the 
maintenance  and  repair  of  the  X-ray,  medical,  and  surgical 
apparatus,  and  the  electrical  installation  at  Northamptmi 
(Jeneral  Hospital,  and  for  the  electrical  installation  and  appa- 
ratus at  Northampton  School  Clinic.  Six  months'  exemption 
was  given. 

At  Rugby,  a  tester  at  the  B.T.H.  Co.'s  works,  who  is  of 
Ru.ssian  nationality,  aged  2<l,  and  in  Class  C  2,  was  exempted 
until  March  1st  in  view  of  the  importance  of  the  work  he  i> 
engaged  upon. 

At  Weymouth  exemption  was  applied  for,  for  W'.  S.  Beale 
(26,  C  2),  stoker  at  the  electricity  works.  It  was  urged  that 
the  man's  occupation  was  most  important,  that  the  staff  at 
the  works  was  greatly  reduced,  and  that  there  was  gnvi: 
difficulty  in  nuiintaining  the  works.  With  the  Military  asseiil 
CDiiditional  exemption   was  conceded. 

Before  the  Hants  Appeal  Court,  the  Military  appealed 
against  exemiitiioi  to  .htnuary  :iOth  given  to  the  assistant  ti 
the  electrical  engineer  at  the  Winchester  Corporation  Works, 
lie  is  IS,  and  the  Military  l{e]Ui'sentative  .said  that  the  sei 
vices  of  so  young  a  man  in  Class  A  shtudil  be  available  for 
the  .Army  at  ouee.  It  was  sttited  that  time  w-as  requin-d 
to  train  a  substitute.  The  appeal  was  allowed,  the  calling-uii 
being  fixed   for  November  29th. 

An  electrician  (:il,  B2).  aiipealing  at  Sutton  (Surrey),  stated 
that  he  was  the  only  one  left  to  carry  on  the  busiiu'.ss.  'I'lie 
appeal  was  respited  for  a  month,  with  a  view  to  substitution. 

.At  Ea.st  Grinstead,  Sir  G.  L.  Eyles,  The  Croft,  appealed 
for  C.  W.  Hollingsbee  (:«.  C3),  electric  light  tittendant,  and. 
with  the  Military  consent,  he  was  exempted  until  March  Ith. 

At  Chichester,  three  months'  exemption  was  grantr>d  to  an 
electrical  engint'er  and  contractor  (,Sf..  Class  0  2),  antl  a  final 
month  to  an  tlectrical  wireman  and   fitter   (24,   C3). 

Before    the    Herts.    Ap))eal    Court,    exemplion    was    claimed 
for  W.  11.  Marter  (a5),  electrician  at  Stanl>oniUgh  I'ark,  Wat 
ford,  who  is  in  tharge  of  the  plant  of  the  International  Tract 
Society.   Ltd.     Tlie  aj^jval  was  dismissed.  th(>  calling-up  being 
suspended  until  .lanuary   1st. 

At  Windsor.  Mr.  H.  Fowler,  electrical  engineer,  appealed 
for  P.  G.  Isgrove  (IS),  his  a|"iiireiitiee.  Mr.  Fowler  is  serv- 
ing in  the  R.N.A.S.,  and  it  was  urged  that  if  Isgrove  had  to 
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join  up  great  hardship  would  cn.sue.  as  there  would  be  no 
.'^killed  perfion  to  take  Mr.  Fowler's  place  in  the  business.  .\ 
medical  examination    was  ordered. 

At  Whitby.  Mr.  J.  W.  Pipgott,  electrical  engineer  to  the 
U.D.C.,  appealed  for  an  oloctrical  apprentice  (18),  to  enable 
him  to  train.,  a  17-.vear-old  youth  to  take  his  place  in  the  sub- 
station. an&  temporary  exemption  until  March  1st  was 
granted. 

At  Gloucester,  an  electrical  engineer  (40.  B  1),  carrying  on 
business  in  the  city,  was  conditionally  exempted  on  becoming 
a   Sjx'cial  Con.stable. 

.Vt  Tunbridge  Wells.  Mr.  Powell,  electrical  engineer,  ap- 
pealed for  A.  T.  Spurrell  (CI)  and  A.  E.  Hills  (Bl).  electric 
light  wiremen.  The  former  wa.":  refused  exemption,  with 
the  calling-up  on  .January  1st.  and  Hills  was  exempted  until 
a  suitable  .substitute  is  found,  he  to  join  the  V.T.C. 

\t  Rix-hdale.  on  the  reeommendatim  of  the  Advi.sory  Com- 
mittee, exemption  until  March  31st  has  been  granted  to  H. 
Rhodes  (39,  C'i),  blacksmith's  striker,  appealed  for  by  the 
Corporation  Tramways  Conunittee. 

.\t  Brighton,  the  Corporation  tramway  department  ap- 
pealed for  31  men — a  traffic  sutJerintendent.  four  traffic  in- 
spectors, five  skilled  mechanics,  a  night  foreman,  and  2tl 
drivers.  It  was  stated  that  '239  men  had  left  the  service  for 
the  Colours,  and  that  the  engineer  was  opp<ised  to  w-omen 
drivers  of  trams.  The  Tribunal  granted  four  months'  exemp- 
tion. In  the  course  of  the  hearing.  Mr.  W.  Marsh,  the 
engineer  and  mana.ger,  said  that  since  the  last  appeal  there 
had  Wen  a  very  bad  tram  accident  a^  Dover,  in  which  11 
people  were  killed  on  the  spot.  The  accident  was  due  to  a  driver 
lo.sing  his  head.  He  was  a  discharged  soldier,  and  had  suf- 
ijjred  from  shell  shock.  Many  of  the  men  now  driving  at  Brigh- 
ton weie  returned  from  the  Front,  but  discharged  soldiers 
were-not  coming  forward,  as  they  could  not  stand  the  strain. 
The  Brighton  system  had  been  open  for  nearly  16  years,  and 
they  had  never  had  a  bad  smash,  but  if  they  put  inexperi- 
enced men  on  he  would  not  say  what  the  consequences  would 
be.  It  would  not  be  safe  to  put  women  drivers  on  the  many 
steep  hills  of  the  town.  He  was  employing  women  in  the 
sheds  on  heavy  and  dirty  work,  and  they  were  keeping  to  it. 
but  he  would  not  have  women  drivers.  The  track  was  bad. 
but  they  had  so  few  men  to  work  on  the  tracks.  They  did 
not  waiit  a  second  Dover.  They  had  some  drivers  who  had 
stitT  legs:  they  were  all  right  otherwise.  If  the  right  foot 
and  lef;,were  all  right  the  men  were  capable,  assuming  their 
general  health  was  satisfactory,  to  drive  a  tramcar.  The 
brakes  were  worked  with  the  right  foot. 


LEGAL. 


Elkctrolvtic  Corrosion  of  Telephone  Cable. 

An  interesting  case  was  heard  by  his  HoDour  Judge  Hugh  Sturges, 
K.C..  in  the  Blackpool  County  Court,  on  Xovember  7th.  The  action 
was  brought  by  the  Postmaster-General  against  the  Blackpool  and 
Fleetwood  Tramroad  Co.,  Ltd..  claiming  the  sum  of  £10  18s.  as 
damages  alleged  to  have  been  caused  to  a  telephone  cable  by  a 
leakage  of  electrical  current  from  the  defendant  company's  lines. 

3lR.  Ross  Brown,  for  the  plaintiff,  remarked  that  although  the 
amount  of  the  claim  was  a  comparatively  small  one,  a  question  of 
liability  was  raised  which  both  parties  desired  to  have  settled.  It 
was  contended  that,  under  the  Telegraph  Act  of  1S7S,  the  Post- 
master-General was  entitled  to  have  made  good  any  damage  caused 
to  the  cable  by  the  defendants  or  their  agents.  The  defendant 
company  had  constructed  and  ran  a  tramroad  between  Blackpool 
and  Fleetwood,  ou  the  overhead  trolley  system.  The  current,  after 
feeding  the  car.  was  supposed  to  be  conveyed  back  to  the  generating 
'  station  by  means  of  the  tram-rails,  but,  probably  owing  to  the 
imperfect  bonding  of  the  line,  a  leakage  of  current  had  taken 
place.  The  telephone  and  telegraph  cables  of  the  Postmaster- 
General  run  practically  parallel  with  the  defendants'  line,  and  the 
leaking  current  attacked  those  cables,  corroding  the  lead  sheathing. 
and  resulting  in  a  breakdown  of  the  cable,  and.  consequently,  an 
interruption  of  telephonic  communication.  Owing  to  corrosion 
alleged  to  have  been  caused  by  the  leakage  of  current  near  Red 
Bank  Road.  Bispham.  a  length  of  ,52  yards  of  cable  had  to  he 
renewed,  and  it  was  the  cost  of  this  work  which  was  now  sought  to 
be  recovered,  Mr.  Ross  Brown  read  correspondence  which  had 
passed  between  the  parties,  in  which  the  defendant  company  pointed 
out  that  the  tramroad  was  laid  in  183S.  while  the  Post  Office  cable 
was  laid  only  two  years  ago.  Mr.  Ross  Brown  admitted  that  the 
Post  Office  were  second  comers,  but  he  contended  that  this  fact  did 
not  invalidate  the  claim.  The  defendants  suggested  that  the  cables 
shoiUd  be  bonded  to  the  tramroad  lines,  and  the  Postmaster-General 
replied  that  he  was  agreeable,  if  the  defendants  would  agree  to  bear 
the  costs.  The  bonding  was  done,  and  the  cost  was  included  in  the 
account. 

Mr.  Edwin  John  H.\mmond.  engineer,  gave  evidence  as  to 
testing  the  leakage  in  July  of  last  year,  which,  he  said,  was  .5  volts 
maximum,  with  a  2  volts  minimum,  and  the  latter  leakage  woul^ 
be  sufficient  to  cause  electrolysis.  If  the  defendants'  line  had  been 
perfectly  Ixinded  the  line  would  have  been  the  easier  path  for  the 
current  to  travel  back,  with  very  little  leakage  to  the  plaintiff's 
cable.     In  any  case,  there  might  be  some  slightjeakage. 


Mlt.  WlLM.\M  John  Roli-k.  executive  engineer  for  Preston 
district,  s|)oke  lus  to  tests  made  which  showed  that  the  current  was 
leaving  the  rails  for  the  cable,  with  a  damaging  cfifeot  on  the  latter. 

Mlt,  Kos.s  Brown  :  Why  was  the  cable  not  bonded  to  the  rail  in 
the  first  instance .' 

Th.'  Witness  :  It  is  most  unusual  to  bond  a  Post  Office  cable 
with  iirivate  property,  a.s  in  certain  cases  it  might  be  dangerous. 

Answering  .Mr.  Wnigate  Saul,  for  the  defendant  compauy.  the 
witness  saidlhat  at  certain  points  the  cable  was  only  7  ft. "from 
the  defenilants'  lines.  Ho  did  not  think  notice  was  given  to  the 
defendants  of  the  intention  to  lay  the  cable,  but  this  was  not 
necessary',  as  the  cable  was  laid  aloiig  the  public  highway. 
^  Mr,  John  Ca.mehon.  the  secretary  and  manager  of  the  Tramroad 
Co.,  said  the  line  wjis  perfectly  bonded  throughout.  The  line  w.ns 
tested  weekly,  and  returns  made  to  the  Board  of  i  rade  every  six 
months  which  showed  that  it  was  in  a  satisfact(u-y  condition  and 
complied  with  the  ri'gulations.  He  was  present  when  the  te.st 
was  made  by  the  Post  Office  people,  and  was  told  that  there  -..as  a 
leakage  of  from  two  to  five  volts.  There  were,  however,  other 
cables  in  the  locality  ;  the  public  lighting  cable  was  within  :tU  to 
40  ft.  of  the  Post  Office  cable. 

Replying  to  Mr.  Ross  Brown,  the  witneBS  said  the  position  the 
defendant  company  took  up  was  that  the  Postmaster-General,  by 
placing  the  cable  near  the  tram-lines,  took  the  risk  of  stray 
current  injuring  the  cable,  and  should  have  taken  steps  to 
prevent  it. 

Mr.  WiNCiATE  Saul  said  the  defendants  had  not  committed  a 
breach  of  the  regulations  ;  and  he  submitted  that  there  was 
nothing  to  entitle  the  Postmaster-General  to  succeed  in  that  action. 
They  were  in  the  same  position  as  a  railway  company  with 
reference  to  sparks  from  the  engine,  and  were  not  liable  for  any 
damage  that  might  happen  from  an  escape  of  electricity  from  their 
tramways.  The  arguments  of  Mr.  Ross  Brown  referred  to  works 
of  construction  or  to  telegraph  lines  that  were  in  existence  when 
the  lines  were  constructed.  This  cable  was  placed  within  7  ft.  of 
the  company's  rails,  and  after  the  latter  had  been  constructed  a 
period  of  some  K!  years.  He  urged  that  it  would  be  an  injustice 
to  make  the  Tramroad  Co.  liable  for  the  damage  to  the  cable. 

His  HoNOOR  intimated  that  he  would  reserve  his  decision,  and 
would  give  it  at  a  later  Court,  In  any  case  he  would  give  costs  on 
the  higher  scale,  and  wouHl  give  leave  to  appeal. 


An  Electrical  Enginebe's  Calling-up. 

Before  the  Tipton  (Staffs.)  Magistrates,  last  week,  Leonard  A. 
Jones  (23),  an  electrical  engineer  In  the  employ  of  the  Smethwick 
power  station,  was  charged  with  being  an  absentee  under  the 
Military  Service  Act. 

The  Representative  of  the  Military  Authorities  said  that  the 
man  received  his  calling-up  papers  on  October  .'ith,  but  they  were 
sent  back,  and  his  employers  applied  for  his  retention.  The" appli- 
cation was.  however,  out  of  date. 

Defendant  produced  a  letter  from  the  DUution  Officer  to  the 
effect  that  he  would  be  retained. 

The  Representative  of  the  Military  said  that  letter  was 
written  after  the  date  of  the  calling  up. 

A  Representative  of  the  firm,  and  an  officer  of  the  Aero- 
nautical Department,  said  the  defendant  was  indispensable  at  the 
power  station.  He  was  a  highly  technical  man,  and  as  O.')  per  cent, 
of  the  output  was  required  for  munition  making,  the  former  said 
he  would  not  be  responsible  for  the  running  of  the 'station  if  the 
man  were  taken  away. 

The  MiLiTAjRV  Represent.ative  :  I  should  be  responsible. 

The  Representative  of  the  Aeronautical  Department  said  he 
had  authority  to  appear  to  ask  that  the  defendant  should  not  be 
sent  into  the  Army.     A  technical  blunder  had  been  made. 

The  Officer  for  the  prosecution  replied  that  he  had  the  authority 
of  the  War  Office. 

The  Chairman  said  it  appeared  to  be  a  case  that  the  Military 
Authorities  must  settle  between  themselves,  and  to  enable  them  to 
do  that  the  case  would  be  adjourned  for  a  week,  defendant  being 
admitted  to  bail  to  enable  him  to  attend  to  his  work  in  the 
meantime. 


Hall  c.  Pordes. 

Mr.  Justice  Bray  and  a  special  jury,  last  week,  heard  an  action 
for  wrongful  dismissal  brought  by  Clement  Hall,  a  metal  worker, 
of  Birmingham,  against  Bernard  Pordes.  electrical  goods  manu- 
facturer, of  Christopher  Street,  E.C,  Defendants  denied  liability, 
and  said  they  were  jtistified  in  dismissing  the  plaintiff  because  he 
was  incompetent  and  did  not  obey  the  orders  of  the  firm. 

Plaintiff's  case  was  that  he  was  in  a  responsible  position  as  a 
metal  worker  in  a  well-known  Birmingham  firm  for  25  years,  and 
then  joined  in  a  partnership  to  work  on  his  own  account.  Defen- 
dant was  in  the  wholesale  electrical  lamp  trade,  which,  until  the 
outbreak  of  the  war,  was  supplied  from  Germany  with  these  lamps. 
As  it  became  necessary  to  manufacture  them  himself,  he  placed 
orders  with  the  firm  which  plaintiff  had  joined,  and  then  appointed 
him  his  manager  in  London  to  make  the  cases  for  lamps,  setting 
up  a  special  department  in  the  London  works  for  that  purpose. 
The  business  was  successful,  and  some  10.000  to  12.000  lamps  were 
turned  out  weekly.  Plaintiff  was  engaged  under  the  ag'reement 
for  five  years  at  £'.i  10s.  a  week  and  commission.  After  two  years' 
duty  defendant  summarily  dismissed  him.  and  he  asked  for 
damages. 

The  jury  found  a  verdict  for  plaintiff  for  £440  and  costs,  and  his 
Lordship  granted  a  stay  of  execution,  and  gave  judgment  accord- 
ingly.— Birmingham  Po«f, 
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CORRESPONDENCE, 

Letters  received  hy  ns  after  5  P.M.  on  Tuesday  cannot  appear  until 
the  followhiq  week.  Correiipondentu  nhoultl  forward  their  coniniuni- 
rations  at  the  earliest  possi hie  moment.  No  letter  can  he  published 
unless  tee  hare  tite  writer's  name  and  address  in  our  possession. 


The  E.T.U.  or  the  A.E.S.E.? 

Referring'  to  the  letter  of  Mr.  J.  R.  W.  Grains'e  in  your  last  issue' 
I  may  say  that  at  a  recent  meeting  of  the  E.T.U.  the  members  were 
advised  that  the  Government  and  the  military  authorities  could  no 
lonjrcr  be  "  swanked,"  and  that  if  they  wished  to  keep  out  of  the 
Army,  as  strikes  were  illesral  and  their  funds  would  be  confiscated  if 
they  sug'grested  one,  it  woidd  be  better  for  them  to  refuse  to  work 
any  overtime  after  they  had  done  the  recoj,'nised  number  of  hours. 
This  would  spread  the  joljs  out  and  impress  the  authorities  (.it  was 
Iioped')  with  the  vast  amount  of  work  that  the  wiremen  and  their 
mates  were  doing'.  This  advice  elicited  from  the  body  of  the  hall 
the  opinion  that  if  the  members  refused  to  take  a  few  extra  shillings 
per  week  in  the  form  of  overtime,  which  they  admitted  amonfj 
themselves  was  very  rarely,  if  ever,  earned,  the  small  amount  saved 
on  isolated  jobs  would  not  be  sufficient  to  warrant  the  employment 
of  one  or  more  of  their  unfortunate  brothers  who  were  of  military 
ajre  but  not  actively  employed.  The  aim  of  this  new  programme 
of  the  E.T.TT.,  so  far  as  station  men  are  concerned,  appears  to  be 
liased  on  a  new  trade  card  which  they  are  attemptinf;'  to  force  on 
the  industry,  coupled  with  total  exemption  from  the  Army,  &c. 
Many  of  the  station  men  present  clearly  did  not  approve  of  the 
way  that  the  meeting-  was  being  conducted,  or  the  nature  .of  the 
business  in  hand,  and  a  spokesman  on  their  behalf  challenged  the 
Committee  with  the  fact  that  thev  had  been  enrolled  as  members  of 
the  E.T.U..  with  the  above  progi'amme  as  an  inducement  to  join,  and 
after  six  or  nine  months'  negotiations  nothing  had  happened  to 
benefit  them  to  the  slightest  degree.  It  appeared  also  from  the 
remarks  that  had  been  previously  made  in  their  hearing  that  original 
members,  at  all  events  in  so  far  as  military  service  was  concerned, 
were  not  to  much,  if  to  any  extent,  receiving  that  protection  which 
had  been  promised  them.  The  Committee  were  therefore  challenged 
by  the  station  engineers'  spokesman  t«*  bring  about  a  conference 
with  the  Ministry  of  Munitions  with  a  view  to  settling  their 
grievances. 

The  result  of  that  conference  and  other  matters  arising  have  since 
been  published  and  discussed  very  fully  in  the  trade  Press. 

One  who  was  Present. 


I- would  be  glad  if  you  will  grant  me  space  t(j  iioiut  out  to  Mr 
Healy  that  my  letter  was  not  written  for  the  jjurpose  of  shelving 
.  problems  or  obscuring  issues.  I  desired  to  make  known,  what  is 
already  quite  clear  to  those  outside  the  lofty  domain  of  power 
station  service,  that  nothing  is  gained"from  wage  or  salary  payers 
unless  it  be  striven  or  fought  for  :  and  that  any  organisation 
framed  for  making  the  lamb  bed-fellow  to  the  lion,  inevitably  ends 
in  the  former's  extinction. 

Ircidentally.  it  occurred  to  me  that  smaller  power  stations  may 
possibly  be  devoured  when  the  centralisation  monster  begins  to 
grow,  and  that  this  event  may  force  the  responsible  shift  men  in 
these  important  places  to  compete  for  employment  hitherto  reserved 
for  those  lower-grade  individuals,  who,  in  an  organising  sense,  are 
so  naturally  catered  for  by  a  vulgar  body  like  the  Electrical  Trades 
Union. 

No  !  "  C.  B.  T."  (A.M.I.E.E.)  your  hopes  are  vain  ;  but  I  have 
an  awkward  feeling  that  it  is  more  dignified  to  berinoluded  in  ^an 
organisation  which  is  energetic  enough  to  force  vital  issues  (even 
in  war  time)  than  it  is  to  remain  a  Vjickering  ''  free  lance  "  or,  say, 
a  member  of  a  mutually  congratulating,  snobbish  circle,  which 
snatches  the  good  things  but  abuses  those  who  get  them. 

W.  F.  K. 


Your  footnote  at  thp  bottom  of  Mr.  Grainge's  letter  is  to  me  a 
command.  Your  courtesy  is  a  model  to  editors.  For  the  last  10 
years  or  so  "  spasms  "  bearing  my  name  havi^  appeared  in  the 
columns  of  your  paper.  Any  comments  by  you  have  always  borne 
the  imprint  of  fairness  and  tolerance,  and  one  only  wishes  all 
papers  were  run  on  the  same  lines.  I  have  the  reputation  among 
my  friends,  and  my  enemies,  of  saying  what  I  think,  and  I  honestly 
thank  yon  for  your  kindness  to  myself.  I  have  never,  to  my  know- 
ledge, met  either  of  you,  but  hope"  to  have  thatl  pleasure  some  day, 
and  thank  you  personally. 

Now,  Mr.  Graingo.  you  must.  I  think,  be  a  politician,  as  yon  have 
got  the  usual  politician's  trick  of  culling  extracts  fmm  speeches  or 
writings,  and  giving  them  an  importance  which  possibly,  if  they 
•  were  taken  with  the  whole,  they  would  not  possess.  If  Mr.  Grainge 
'  had  been  a  regular  reader  of  the  Electrical  Trades  Journal,  he 
would  have  known  why  the  paragraph  rjuoted  was  penned.  "Our 
slogan,  kc."  was  a  portion  of  the  London  District  Committee 
notes  written  by  myself  for  our  September  issue,  and.  rightly  or 
wrongly,  represents  the  feelings  of  my  Committee  and  our  Union. 
The  reason,  too.  is  plain.  Over  12  jjer  cent,  of  our  membership  are 
serving  with  His  Majesty's  Forces  to  day,  and  HD  per  cent,  of  that 
number  are  in  I-hie  repiments  where  their  technical  knowledge  ami 
ability  are'aHsoHrt»>ly  wasted.  I.  togetlier  with  our  General  Secre- 
tary, attend&d  last  Jatfuary  a  meetinfr,  called  by  the  Government,  ol 
the  skilled  engineering  trades.  We  wore  addressed  by  Ii«rd  Derby, 
Dr.  Addison.  General  Geddes,  and  others,  and  they  wanted  skilled 
men  for  techuioal  corps.  Our  General  Secretary  and  myself  said 
they  could  not  have  any.  as  we  could  not  supply  the  demand  for 
skillctl  electricians  at  home.     Our  General  Secretary  saiil  he  had 


forwarded  to  the  Ministry  and  the  Army  authorities  the  names  of    ja 
hundreds   of  our  members  who  were  in  Line  regiments,  and  had     5 
asked  for  their  return  to  civil  employment,  or  their  employment  in 
units  where  their  talents  would    be  most   useful   to   the   nation. 
Representatives  of  other  trades  also  quoted  cases   of  a  like  nature, 
amounting  in  the  aggregate  to  a  large  number  of  thousands. 

We  had  promises  galore  given  us  that  the  matter  would  be 
rectified.  Such  promises  have  not  been  kept.  Here  aud  there  a 
man  has  been  brought  back,  amounting  in  the  ultimate  to  less  than 
.5  per  cent,  of  the  total. 

Every  day  I  have  numerous  inquiries  from  employers  and 
Government  Departments  for  skilled  electricians,  and  cannot 
supply  thorn.  Have  had  to  draw  hundreds  of  men  from  less  im- 
portant and  put  them  on  more  important  work.  Yet  all  the  time 
the  Army  Authorities  are  chafing  our  members  :  and  if  any  of 
them  go,  they  are  almost  invariably  put  in  line  regiments.  Aljso- 
lutely  one  of  the  best  mechanics  in  London  was  for  nearly  two 
years  a  telephone  room  orderly.  Another  for  six  months  was 
picking  up  the  litter  in  the  barrack  square.  Only  to-day,  Satur- 
day, November  10th,  a  member  came  into  the  office.  He  is  nearly 
21,  served  a  five  years'  apprenticeship  with  one  of  the  largest  firms 
in  Manchester,  and  is  now  a  first-class  electrical  fitter.  He  had  a 
Protected  Occupation  CertiScate.  but  thought  he  should  do  his  bit. 
He  was  sent  to  Woolwich  for  his  trade  test,  and  passed  with  flying 
colours.  He  was  then  sent  to  Farnborough  and  passed  another 
trade  test  for  the  Flying  Corps.  ,He  has  been  drafted  to  a  line 
regiment  at  Reading.  If  I  get  him  put  in  a  technical  corps,  it  will 
mean  writing  to  half  a  dozen  different  people,  and  before  any  deci- 
sion is  coirfe  to  he  will  probably  be  in  France  or  Italy — possibly 
dead. 

You  will  quite  understand  we  had  to  call  a  halt.  We  had  to  say 
to  the  Government,  "  Hands  off  our  members."  We  had  to  say. 
"  This  is  an  electrical  engineers'  war  ;  and  although  you  are  aWe 
to  teaeh  a  woman  in  a  day  how  to  stand  by,  or  rather  work,  a 
capstan  Ijthf ,  you  cannot  make  electricians  in  a  day  or  a  year." 

We  arengliting  for  our  Union  and  the  industry,  and  are  follow- 
ing the  lines  of  the  three  strongest  Trade  Unions  in  the  land 
to-day.  There  are  quite  a  goodly  number  of  men  of  military  age 
in  the  legal  profession,  and  I  really  think  Haig  or  Jellicoe  would 
rather  trust  one  electrician  to  blow  the  -Germans  to  glory 
than  all  the  lawyers  to  talk  them  there. 

Then  there  is  the  Medical  Trade  Union.  They  threatened  a 
short  time  ago  to  ''  pull "  all  their  members  from  France  if  any 
more  of  their  number  were  taken.  Of  course,  it  was  not  a  strike  ; 
it  w.as  only  the  threat  of  one,  but  it  was  effective.  Plums  fall  into 
their  lap,  too,  without  .striking — witness  the  -(iSOOjOOO  gift  of 
insurance  money,  of  which  the  working  class  was  fleeced.  . 

The  Church  of  England  Trade  Union  is  also  fairly  strong. 
Strong  enough  to  resist  conscription  and  also  dilution.  There  are 
no  women  parsons  ;  oh,  dear  no  !  They  are  not  doing  so  badly  out 
of  the  war  either.  They  get  increases  of  wages,  too  (tithes,  &c.), 
without  going  to  the  Committee  on  Production. 

So  you  see,  Mr.  Editors,  we  are  sinning  in  "good"  company. 
We.  in  ten  years'  time,  are  going  to  be  the  fourth  strongest  Trade 
Union  in  the  land.  We  are  going  to  control  the  electrical  industry  ; 
but,  unlike  the  others,  we  are  going  to  control  it  in  the  national 
interest. 

As  I  have  taken  up  so  much  of  your  space,  I  cannot  deal  very 
lengthily  with  Messrs.  .lones  and  Napier.  Let  me  say  here  and 
now,  the  A.E.S.E.  does  not  cut  any  ice  with  anyone.  About  five 
.years  ago  an  article  appeared  above  my  name  in  the  ELECTRICAL 
Review.  I  was  writing  as  a  member  of  the  Electrical  Trades 
Union,  and  X  said  I  did  not  care  what  the  station  engineers  did  as 
long  as  they  organised.  We,  the  Electrical  Trades  Union,  stoo<l 
aside  and  gave  Mr.  Ebben  a  clear  field,  and  also  assisted  him,  but 
it  was  of  no  use.  The  will  to  do  was  there,  but  the  ability 
evidently  was  not.  so  wc  had  to  take  the  work  up.  and  so  success- 
fully that  in  London  alone  we  are  over  l.OiM)  strong,  and  still 
Charlie's  Aunting. 

Poor  Mr.  Napier  I  If  he  ha.s  any  doubt  to  whom  ho  is  indebted 
for  his  increase  of  wages,  I  should  suggest  that  he  has  five  minutes 
with  Mr.  .lames  Devonshire.  '     " 

W.  .1.  Webb, 

London  District  i^rrctar//. 
London.  E.C.,  EIrcfricat  Trades  t'nion. 

.\orember  12th.  IIH". 
P.S.— By  the  way,  I  am  wondering  if  Mr.  Grainge  is  of  military 

"sre-  , 

In  reply  to  Mr.  Napier's  remarks  in  Rexiew  of  November  0th. 
he  challenges  me  to  give  him  the  name  of  a  member  of  the  staff 
who  is  also  a  member  of  this  organisation.  .Surely  he  does  not 
admit  such  an  elementary  knowledge  of  Trade  Unionism  as  to  not 
be  aware  of  the  fact  that  one  of  the  primary  objects  are  protection  ^ 
to  members. 

He  charges  rife  with  misrepresentation  concerning  the  North 
Metropolitan  .\ward.  Why,  then,  does  he  not  prosecute  this  Society 
for  publishing  a  fraudulent  award  .'  .Surely,  being  such  an  im- 
portant person,  he  has  that  power.  He  states  that  the  question  of 
bonuses  was  'alrearly  under-  consideration  ;  probably,  but  what 
accelerated  the  consideration  he  does  not  say.  Happily,  men  of 
Mr.  Napier's  calibre  are  rapidly  disappearing,  otiierwise  the  indus- 
trial outlook  wouhl  refjuire  more  than  a  Commi.ssion  of  Industrial 
Unrest  to  cope  with  it.  The  days  of  intimidation  by  such  tactics 
are.  thanks  to  organised  labour,  over,  aud  we  look  forward  to  a 
period  of  mutual  imderstanding  which  will  ultimately  work  out  to 
the  betterment  of  relationship  between  employer  and  employefl. 

H.  H.  Morton,  .Srrrefari/. 

.\.r.    I    London    llrniirt:   Sl,ilion    im.f  .u.-ry. 
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I  am  ilesireil  by  tlio  uitiiibeis  of  the  Maiylebonr  Biuiicli  of  tliO 
National  Amal^aiuiiteil  Union  of  Entrinenieu,  Firemen,  and 
Electrical  Workers  to  state  that  it  is  one  year  and  three  months 
since  they  coiumissioned  Mr.  Meakin,  their  London  a^rent.  to 
investi^'ate  the  \vaf;es  and  conditions  of  the  London  and  snburlian 
power  stations  with  a  view  to  secnrintf  snhslantial  Iniiiruvement. 
This  branch  has  never  disjilayed  hostility  towards  any  Trade  I'nion 
caterinj;  for  s,'as,  water,  or  electricity  employes,  ancl  would  advise 
all  such  unions  to  compow  their  dift'erences.  All  the  members  of 
these  unions  are  travellintr  alon^'  the  same  road,  and  far  better  for 
all  there  shoidd  be  harniony  anil  close  co-operation. 

I'ntil  Jfr.  Jleakiu  took  up  the  matters  referred  to  wilh  the 
electrical  enjiineers.  nothing;'  wius  done  on  a  lar;re  scale  ;  and  what- 
ever benelits  are  bein>r  received  now  b_v  ensrineers  or  workmen  are 
directly  traceii  to  those  small  befrinninfrs  of  l."i  months  ap;o.  As  a 
matter  of  fact,  the  E.T.T.  did  not  w.ake  up  to  the  full  sense  of 
responsibility  until  a  questiou  wiis  asked  in  Parliament  on  behalf 
of  three  certain  members  of  tlie  Maryleboiie  Hranch  of  the 
X.A.U.K.  And  the  station  engineers  seem  to  have  held  aloof  from 
their  comrades  in  the  power  stations.  The  X..\.U.E.  has  tried  to 
benefit  all  employes,  whatever  their  grado  and  statiou,  for  section- 
alism is  uo  good. 

J.  Vincent,  Bmnelt  Secrctarij, 

\fitiit/t(i/  Anitihjamattul  f'nitin  nf  hjitfjint'inen^ 

Firemen,  S'e. 

London,  X.W.,  Xnrrwlir,-  Vltli.  1!I17. 

[The  moderation  and  restraint  of  Mr.  Vincent's  letter  comjwl 
our  respect.  On  the  other  hand,  we  have  received  some  letters 
from  other  quartetl,  the  contents  of  which,  as  is  too  often  the 
case  in  such  controversies,  consist  largely  of  personal  references 
borderin<r  upon  abuse  ;  such  letters  in  no  wa.v  coutributt^  to  the 
solution  of  the  difficulties  of  the  situation — rather  they  accentuate 
them — an:l  on  this  account,  as  well  as  the  pressure  ou  our  space. 
we  refrain  from  printing'  them  in  tliia  column. — Eds.  Elec.  Rev.] 


The  Association  Movement. 


Association  is  the  nucleus  of  co-operative  effort.  Herein  then 
we  have  the  promise  of  a  final  emergence  from  the  slongh  into  which 
the  design  of  capitalistic  power  has  manag'ed''  to  throw  our 
generation.  That  being  so,  it  seems  a  pity  tliat  the  contribution 
published  in  your  last  issue,  on  the  leader  entitled  "  The  Association 
Jlovement."  should  reject  the  idea  for  the  instance,  and  so  clothe 
the  CM. A.  with  an  importance  which  the  political  structure  of 
the  new  influence  would  belie. 

The  movement  with  its  pregnant  tissues  fioatin?  loose,  as  it  were, 
awaiting  the  masterly  tying  of  a  logical  knot,  is  liable  to  lose  the 
inherent  values  that  lie  in  its  conception,  unless  handled  broadly, 
with  an  e.ve  to  the  body  economic. 

It  is  a  natural  consequence  of  the  war  in  which  we  are  so  vitally 
engaged,  and  as  such,  should  be  studied,  not  on  the  basis  of  a  past 
alventure.  but  on  its  own  merits,  as  significant  of  a  certain  tendency 
of  thought,  drawing  life  from  the  mutation  of  the  industrial  ideal 
that  this  strife  is  responsible  for. 

The  mutation  of  which  I  speak,  is  not  a  something  apart— a 
revelation  complete  in  itself — but  only  a  fragment  thrown  up  by 
the  moral  convulsions  of  the  universal  mind.  It  holds  in  itself 
possibilities  that  affect  the  well-being  of  the  individual,  as  well  as 
of  the  mass,  and  presented  more  or  less  as  a  novel  device,  the 
association  movement  is  in  truth  but  an  indication  that  a  different 
phase  of  State  representation — a3  far  as  the  engineer  is  concerned — is 
at  hand. 

Jly  inferences  from  France  may  be  judged  abnormal,  and  perhaps 
theoretic.il.  but  when  considered  in  conjunction  with  the  Whiiiey 
Report  and  the  Government's  definite  statement,  that  "it  will  give 
preferential  consideration  to  industrial  organisations,  in  the  councils 
of  which  labour  has  its  representatives,"  we  see  at  once  that  we  are 
dealing  with  a  combination  of  interdependent  facts,  rather  than  a 
detached  link  broken  off  from  a  chain. 

Abstract  though  the  study  may  appear  to  be  therefore,  It  is  ■ 
nevertheless  essential  that  the  engineer,  on  the  verge  of  having  new 
aud  wider  functions  added  to  his  alread.y  important,  though  some- 
what limited,  responsibility,  in  the  guiding  of  the  ship  of  State, 
should  analyse  such  indications  as  the  association  movement  for 
what  they  are  worth. 

It  is  obvious  that  the  Government  is  seeking  to  direct  part  of 
the  scientific  brain  into  a  new  channel,  wherein  the  labouring 
proletariat  will  have  a  more  regulated  voice  than  hitherto.  It  is 
not  a  case  of  socialism,  but  rather  an  endeavour  to  find  a  mutual 
bisis.  whereon  both  the  aristocrat  and  the  workman  of  the  technical 
world  may  meet,  and  fuse  their  respective  efforts  towards  the 
national  well-being  of  a  strained  community. 

The  time  has  come  for  the  engineer  to  add — very  seriously  — 
ec.Tuomics  to  his  list  of  necessary  subjects. 

Viewed  in  this  lig'ht,  I  feel  it  were  well  to  take  the  substance  of 
the  association  movement  as  a  whole,  and  not  as  the  somewhat 
belated  shadow  of  a  single — howbeit  successful — forerunner. 

R.  C.  Andersen, 

.\„e,mhei-  itii.  1017,  B.E.F. 

Referring  to  a  letter  which  I  wrote  you  on  October  Lstli  as  to  a 
claim  put  forward  by  Mr.  H.  H,  Berry  to  be  the  founder  of  the 
Cable-JIakers'  Association,  and  having  in  view  his  letter  of  October 
2rtrd.  repl.ving  to  m.v  letter,  it  appear.;?  necessarv  to  make  a  short 
further  statement  ou  the  matter,  which  is  one,  probably,  of  so 
comparatively  little  interest  to  the  majority  of  your  readers,  that  I 
will  not  occupy  your  columns  at  great  length  on  the  subject. 


At  a  recent  meeting  of  the  Cable-Makers  .Vssocialion.  at  which 
were  present  live  individuals  who  took  ]iart  in  the  first  meeting  of 
I/he  .Vssociation.  besides  others  who  were  closely  associated  with  the 
foundation.  Mr.  Iterrv  s  letter,  and  also  my  letter,  were  read. 

1  am  :.uthorised  to  state  that,  in  thi' opinion  of  those  pre.sent, 
my  letter  of  October  t.slh  correctly  sets  out  the  position.  It  is 
not  in  disputt!  that  Mr.  Uerry  called  on  members  of  the  cable  trade 
in  IS'.IS,  putting  forwar<l  his  views  as  to  the  desirability  of  found- 
ing an  Association  ;  hut  at  the  date  he  did  so.  [ireliminary  action 
had  alreiuly  been  initiated  by  others,  and  there  is  universal  iigree- 
mcnt  among  those  who  took  part  in  the  foundation  of  the  Associa- 
tion that  the  putting  forward  by  Mr.  Henry  Edmunds  of  certain 
definite  foustructive  proposals  was  the  sti'p  that  miuli'  ))ossible  the 
formation  of  the  .Vssociation,  and  there  never  has  been  any  question 
in  their  minds  that  this  gentleman  was,  in  fact,  the  founder  of  the 
Association,  so  far  as  an.v  individual  can  claim  that  title.  Lieut. 
F.  S.  Pat«rson,  who  was  jiresent  at  the  first  meeting,  in  his  letter 
to  you  of  October  2'.)th,  1317,  independently  l)ears  out  this  view. 

I  may  conclude  by  saying  that,  ])ersonally,  I  do  not  intend  to 
continue  any  further  this  corresiJondence. 

The  Cable-Makers'  Association. 

liLK\Vi:i.l,Y.N   li.  AtKI-Sson,  Sfci efarij. 
London.  .Wiremlwi-  13//),  lill  7. 


BUSINESS  NOTES. 


Packing  Scientific  Instruments.— Mr.  R.  W.  Dalton, 

H.M.  Trade  Commissioner  for  New  Zealand,  complains  of  the 
unsatisfactory  packing  of  scientific  instruments  sent  from  the  United 
Kingdom.  Though  allowance  is  to  be  nuide  for  the  present  difficult 
situation  in  respect  of  packing,  it  is  felt  that  proper  care  is  not 
being  taken.  To  poorly  pack  ex))ensive  scientific  ajiparatus  is  like 
losing  the  ship  for  the  sake  of  a  little  tar.  Cases  of  breakage  are 
((noted  by  Mr.  Dalton.  At  present,  no  doubt,  packages  are  being 
subjected  in  transit  to  exceptionally  rough  treatment,  and  it  is 
suggested  that  makers  should  wherever  possible  send  the  cases  Ui 
the  ship  by  hand  and  put  them  into  the  safe  custody  of  the  Chief 
Officer  for  special  stowage,  after  making  proper  arrangements  with 
the  shipping  eorapan.v. 

Trade   with   Venezuela. — The    British  Vice-Coiisiil   at, 

Maracaibo  has  reported  on  the  prospects  of  developing  our  trade 
with  Venezuela.  There  should  be  great  prosperity  when  the 
termination  of  the  war  opens  the  tratle  channels  for  imports  from  the 
United  Kingdom,  but  the  market  requires  special  studying,  as  for 
the  past  20  years  it  has  been  dominated  by  Germans.  We  have  been 
seriously  handicapped  in  the  past  by  the  lack  of  suitable  advertising 
nratter  for  probable  buyers.  Catalogues  must  be  in  the  Sjianish 
language  and  must  state  terms  and  prices.  Suitable  catalogues 
should  be  sent  to  the  Vice-Consulate  at  Maracaibo  and  they  will  be 
distributed  among  likelv  buyers.  There  is  a  good  demand  for 
marine  engines  for  pleasure  boats,  electrical  equipment  aud 
general  machinery,  also  hardware.  At  pre.sent  the  bulk  of  the 
hardwa^  is  being  imp.irted  from  the  U.8..\..  Spain  and  Italy.  The 
Vice-Consul  expresses  the  opinion  that  the  present  time  offers  an 
admirable  opportunity  for  our  firms  to  be  active  ;  no  doubt  if  there 
be  any  of  them  tree  to  cultivate  export  trade  in  this  market  they 
will  take  the  hint. 

L.C.C.  Stores  Contracts.— The  L.C.C.  Stores  and  Contracts 

Committee  reported  on  Monday  that  the  current  contracts  for  the 
supply  of  general  stores,  with  a  few  exceptions,  woidd  expire  on 
December  31st.  and  they  were  taking  steps  for  obtaining  supplies 
for  Utl8.  The  group  of  contracts  affected  includes  metals  and 
metal  goods,  electric  cables,  lamps,  fittings  and  materials,  chemical 
and  scientific  goods,  rubber  and  asbestos  goods.  &c.  It  is  proposed, 
under  prevailing  circumstances,  to  continue  the  present  practice  of 
purchasing  some  classes  of  goods  at  the  current  market  rates,  or 
under  special  quotations,  until  tratle  conditions  again  become 
normal,  or  until  it  is  considered  favourable  to  enter  into  ne«' 
contracts.  In  other  cases,  however,  new  forms  of  tender  and 
schedules  are  being  prepared.  Tenders  will  be  received  during 
November  and  December. 

Japanese    Electrical    Deputation     to    Australia. — ^\  ^ 

read  in  the  Si/i!iii;/  Mumhitj  Hn-ulil  of  September  10th  that  Mr. 
Keizo  Yoshino.  Secretary  of  Electrical  Exploitations  and  the 
Bureau  of  Special  Investigations.  Tokvo.  had  just  reached  Sydney 
on  a  visit  to  Australia  to  inquire  into  its  electrical  undertakings, 
and  to  find  out  how  Japanese  electrical  maohiner.y  and  appliances 
might  be  improved  to  suit  the  requirements  of  the  Australian 
trade.  Mr.  Yoshino  said  that  whQe  Japan  was  very  busy  making 
munitions  of  war  when  he  left  for  Australia,  the  regular  industties 
were  flourishing. 

In  reply  to  a  question,  he  said  that  the.v  had  had  strikes  in 
Japan  recently  ;  but  the.v  were  all  very  small.  ''  "The  Government 
does  not  allow  strikes  on  a  large  scale.  ' 

The  total  number  of  electrical  undertakings  in  Japan  at  thr 
close  of  last  year  was  2..5OI,  including  supply,  traction,  isolated 
plants,  and  official  plants.  At  the  close  of  191.5  there  were  2.50 
manufacturers  of  electrical  machinery  and  appliances  in  .lapan. 
The  value  of  these  manufactures  in  1!II5  was  estimated  at 
3(;,0(),5,73!l  yen.  including  machinery,  iVc,  exported  to  China.  India. 
Australia,  and  other  jjlaccs. 


♦468 


THE      ELECTRICAL     REVIEW.  [Vol.  si.    No.  2,086,  November  k;,  1017. 


German  Ship  Installations.— A  company  under  the  title 

of  the  Schiffs  Installation  A.G.  has  been  formed  at  Bremen  with  a 
share  capital  of  .-t  70,000  for  the  purpose  of  carrying  out  eleotrical 
installations,  particularly  on  ships.  The  participants  include  the 
Hackethal  Wire  and  Calile  Works,  the  Lorenz  Co.,  the  Lloyd 
Dyaamo  Works,  and  two  banking  institutions. 

Austria's    Future    Export    Trade. — ALcovdint;    fo    tliu 

\f'ie)iei-  /fifiiiiii  cif  October  Itjth.  the  Austrian  Minister  of  TriKlo 
has  issued  an  Oi\ler  providiny  for  the  formation  of  a  Cumniittee  of 
Experts  for  the  Exi)ort  Trade,  in  which  not  only  the  regular  export 
merchants,  but  also  other  industrial  proups  specially  interested  in 
exports,  are  represented.  In  all  (juestions  of  essential  importance 
the  Committee  will  act  in  conjunction  with  the  existing  Economic 
Committee  of  Merchants.  The  new  Committee  consists  of  nut 
more  than  45  members,  nominated  by  the  Minister  of  Trade,  and  is 
under  State  .supervision,  which  is  exercised  by  a  Government  Com- 
missary. Anumtj  its  functions  is  that  of  co-operation  in  measures 
for  war  and  transition  to  peace  economy  which  relate  to  export. — 
Jithu'd  of'  TradrJi'itrnal. 

Boole  Notices. — AV/vsV  Vijinse  of  Elirhic-Liijlil  Siritrhiiuj 

1111(1  TeKthiij.  Arranged  by  W.  P.  Haycock,  M.I.E.E.  I,ondon  :  A. 
P.  Lundber};-  A:  Sons.  Price  lOd.  post  free.— This  little  book  should 
prove  useful  to  teachers  of  practical  wiring  and  other  classes  where 
the  connection  and  testing  of  tumbler-switch  circuits  form  part  of 
the  tuition,  as  well  as  to  individual  students,  especially  those 
competing  for  the  firm's  Preliminary-Grade  Certificate.  This  "  First 
Course  "  is  of  a  most  elementary  nature — in  fact,  the  first  exercise 
deals  with  the  trimming  of  the  ends  of  tlexibles  and  wires  ;  and 
in  the  last,  the  two-way  intermediate  circuit  is  fitted.  The 
work  and  operations  are  so  minutely  detailed  that  there  will 
be  little  for  the  teacher  to  do  except  to  examine  and  appraise 
completed  work.  A  list  of  apparatus  shows  him  at  once  what  is 
necessary.  The  "  Hints  "  on  the  working-out  of  problems  will 
encourage  the  student  who  is  in  difficulties,  and  numerous  problems 
are  given  for  him  to  solve  by  himself.  The  instructors  of  workshop 
classes  which  cater  especially  for  wounded  soldiers,  should  find 
the  simplicity  of  the  course  very  acceptable  to  their  students. 

"Links  with  the  Past"  is  the  title  of  a  very  acceptable  book, 
well  produced  and  neatly  bound,  issued  by  the  Eagle  and  British 
Dominions  Insurance  Co..  Ltd.  It  is  a  restful  recreation  to  turn 
from  reading  about  the  war  to  study  the  charming  reproductions 
from  old  prints  of  bits  of  London  in  "  good  old  times  '  and  from 
photographs  of  those  who  have  been  directors  of  the  company  in 
the  lengthy  period  of  its  history.  To  read  of  the  old  coaching 
days,  to  be  reminded  of  the  ways  of  Charles  II  and  Nell  Gwynn, 
to  remember  the  old  Fleet  Street  coffee  house  of  literary  men.  and 
many  other  such  matters,  all  woven  into  the  story  of  the  com- 
pany's history,  is  not  waste  of  time  in  days  when  stress  and 
anxiety  render  the  mind  easily  wearied. 

"Punch's  Almanack"  for  llilS,  published  this  week,  will  be  on 
sale  at  the  same  price  as  before,  (id.  Its  cartoons  are  of  the  usual 
high  standard  of  excellence.  Four  of  them  dealing  with  "  Germany 
an  1  the  Next  War  " — the  commercial  war  in  which  the  Hun  faces 
the  difficulties  in  this  and  other  countries  where  he  has  bombed 
and  outraged  civilian  communities — are  quite  good. 

"  British  Standard  Specification  for  Charging  Plug  and  Socket 
for  Vfhicles  Propelled  by  Electric  Secondary  Batteries.  Report 
No.  74 — 1'.'17,  of  the  EngineeringStandards  Committee."  London  : 
Crosby  Lockwood  &  Son.  Price  Is.  net. — The  great  importance  to  the 
electric  "motor  vehicle  industry  of  a  standard  charging  jilug  and 
socket,  for  use  with  vehicles  propelled  by  secondary  balteiios,  was 
l)rought  to  the  notice  of  the  British  Engineering  Standards  Com- 
mittee, in  l:»14.  by  the  Electrical  'Vehicle  Committee  of  the  Incor- 
porated Municipal  Electrical  Association.  After  consideration,  it 
was  decided  to  adopt  the  dimensions  recommended  by  the  Electrical 
Whicle  Association  of  America,  in  order  that  interchangeability 
should  be  secured  between  plugs  made  in  both  countries,  and  the 
Report  was  issued  in  December,  liU.'i  (Report  No.  74).  Early  in 
the  present  year  the  Standards  Committee  (Electrical  Vehicle 
Division)  of  the  Society  of  Automotive  Engineers  of  America 
■suggested  a  small  modification  in  the  design  of  tlie  i)lug,  which 
they  found  added  considerably  to  the  mechanical  strength,  and  did 
not  affect  the  interchangeability.  The  pro()osal  was  supported  by 
the  Electrical  Vehicle  Committee  of  the  I.M.E.A..  and,  after  con- 
sideration by  a  Sub-Commitli-e  of  the  British  Engineering 
Standards  Committee,  the  modification  was  adopted.  The  revised 
Report  was  approved  by  the  Main  Standards  Committee  in  July  of 
*his  year,  and  is  now  issued  in  accordance  with  the  new  policy  of 
the  Committee  in  octavo  size,  price  la.  French,  Italian  and  Spanish 
translations  will  be  available  shortly. 

"Scientific  Papers  of  the  Bureau  of  Standards.''  No.  :iO;!. 
■  Relative  Sensibility  of  the  Average  Eye  to  Light  of  Different 
•  olours,  and  Some  Practical  Aiiplioations  to  Radiation  Problems.  " 
Washington  :  Government  Printing  Office.     Price  15  cents. 

'  Trade   Announcements. — All   communications   for   the 

Coventry  electricity  department  should  now  be  addressed  to  the 
Cjuncil  Office. 

Mk.  F.  W.  Fox.  eleotrical  engineer,  of  Bank  Street.  Ashforil. 
Kent,  is  relinquishing  business. 

Liquidations. — Bosch  Magneto  Co.,  Ltd. — A  [wtition 

tor  the  winding  up  of  this  company  iB  to  be  beard   in  London  on 
November  2iith. 

RE  T.  Co.NsTuucTiDN  Co.  Ltd.  Creditors  mu.st  send  particulars 
of  their  debts,  ic  ,  to  the  liipiidator,  Mr.  A.  Page.  2K.  King  Street, 
('hc;iiwidc    KC     bv  Ndvr'iibiT  :!nih 


Catalogues  and  Lists. — Messrs.  Cole,  Marchent,  and 

MoRLEV.  Ltd.,  Bradford. — 22-page  illustrated  catalogue,  in  ex- 
panding binding  cover,  of  the  CM.  &  M.  central  exhaust  steam 
engines.  The  principal  points  concerning  these  engines,  the  advan- 
tages claimed,  diagi-am  of  general  arrangement,  diagrammatic 
section  of  cylinder,  and  notes  on  the  construction  of  the  engines, 
are  set  forth.  A  number  of  excellent  half-tones  show  the 
engines  installed  for  electrical  and  other  work.  The  htirizontal 
compound  type  of  engine  is  briefly  dealt  with. 

Mkssus.  Johnson  .t  Phillips,  Ltd.,  Charlton.  London,  S.E.  7. — 
Two  leaflets:  No.  Tl/lii  shows  their  new  design  of  portable  testmg 
transformer  and  No.  Tl/22  their  shell-band  heating  transformer.     - 

Mr.  p.  W.  Rands,  Caxton  House,  Westminster,  S.W.  1. — Price 
list  of  electrical  plant  and  apparatus  in  stock  for  sale. 

Messrs.  Geii'EL  &  Co.,  Vulcan  Works,  St.  Thomas  Street,  London, 
S.E.I . — 20-page  illustrated  price  list,  fully  describing  and  tabulating 
data  regarding  some  standard  ranges  of  their  motor-starting  and 
controlling  gear,  of  which  immediate  deliveries  can  be  given 
against  M.  of  M.  certificate. 

Messrs.  Ward  i:  Goldstone,  Sampson  Works,  Salford,  Man- 
cliester. — Leaflet  describing  and  pricing  the  Sampson  acid  and 
\\'ater  proof;  lampholder. 

For    Sale. — The    Borough    of    Eastbourne     Hleetridty 

l)B|iartment  has  for  disposal  one  150-KW.  direet-coujileJ  sli^ain 
alternator  and  exciter.  For  particulars,  .see  our  advertisement 
pages  to-day. 

British   Trade    with    Italy. — The  He;ul(|iiarters  of  Llie 

British  Chamber  of  Commerce  for  Italy  (Inc.)  have  been  removed 
U)  commodious  premises  at  7.  Via  (,'arlo  Felice,  Genoa,  where 
sample  showrooms  for  British  goods  are  being  organised.    . 

Ne'w  German  Cable  Factory. — It  is  stated  that  the  work 

of  erecting  the  large  new  cable  factory  for  the  Insulated  Wii'e 
AVorks  (late  Vogel).  of  Berlin,  is  proceeding  so  actively  that  the 
factory  is  expected  to  be  brought  into  operation  in  the  company's 
ju'esent  financial  year. 


LIGHTING  AND  POWER  NOTES. 


Australia. — Brown  Coal. — Referring  to  the  brown  coal 

deposits  of  Victoria,  the  Minister  of  Mines  recently  stated  that, 
besides  surface  coal,  it  was  estimated  that  at  100  ft.  down  there 
were  13  million  tons  ;  he  believed  that  2,000  tons  a  day  would  be 
obtained  last  month.  It  is  supposed  that  the  State  policy  will  be 
to  generate  electricity  on  the  Morwell  site  from  this  coal,  and 
transmit  the  energy  to  Melbourne,  while  by-products  and  briquettes 
will  also  be  secured,  the  fuel  costs  being  very  much  less  tihan  in  the 
case  of  the  Newcastle  coal  now  used. 

Municipal  Hiring  Powers.— The  LegislativeCouncil  of  Victoria 
has  had  under  consideration  the  Electric  Light  and  Power  Act 
Amending  Bill,  which  proposes  to  give  power  to  Coitncils  to  sell  or 
let  on  hire  electrical  fittings,  apparatus  and  appliances.  After  con- 
siderable discussion,  a  new  clause  was  inserted  applying  the  Bill  to 
the  City  of  Melbourne,  but  empowering  the  Governor-in-Council  to 
apply  it,  in  whole  or  in  jiart,  upon  application  to  any  municipality. 
The  Bill  subsequently  passed  all  stages. — Mclbotirnf  Af/r. 

The  general  'manager  of  the  Mount  Lyell  Mining  CIo.  has  cabled 
from  America  that  investigation  by  three  different  experts  has 
liroved  be.vond  any  doubt  that  the  ore  from  the  Mount  Read  and 
llosebery  Mines  is  splendidly  adapted'  for  treatment  by  the 
electrolytic  process. — SijiiiiPij  Mornimj  Uei-aliL 

The  Premier  of  \'ictoria  stated  recently  that  the  application  of 
the  Victorian  Hydro-Electric  Co.  to  utilise  the  Kiewa  river  for  the 
generation  of  electricity,  and  to  sell  same  throughout  the  State.  -^ 

has  lieen  referred  to  the  Special  Committee  which  is  at  present 
investigating  brown  coal  possibilities,  and  whether  the  future  supply 
of  electric  power  in  bulk  should  not  be  under  the  direct  control  of 
the  State.  Consideration  of  the  company's  application  has  been 
deferred  until  the  Special  Committee  reports. 

The  South  Grafton  Municipal  Council  (N.S.W.)  has  .eceived  an 
offir  to  install  an  electric  supply  scheme  in  the  municipality.  The 
proposal  provides  for  the  Council  taking  o\'cr  the  plant  to  be 
installed  in  the  event  of  the  Nymljodia  river  hydro-electric  scheme 
being  adopted  at  a  future  date.  An  effort  is  to  be  made  to  ascertain 
the  views  of  the  Grafton  City  Council  on  the  Nymbodia  scheme, 
which  would  serve  both  municipalities. 

The  West  Gippsland  Hydro-Electric  Co.,  Ltd.,  Warragul,  Victoria, 
.has  been  formed  with  a  capital  of  1 10,000.  The  source  of  supply 
will  be  the  Latrobo  river,  and  it  is  proposed  to  install  a  250-n.i'. 
plant. — Tendi'i-K. 

The  Newtown  (N.S.W.)  Council  is  to  consider  the  advisability  of 
securing  a  site  for  a  municipal  electric  lighting  plant.  At  the  last 
meeting  of  the  Council  it  was  pointed  out  that  the  contract  for 
lighting  with  the  Balnuiin  Electric  Light  Co.  would  expire  shortly, 
and  the  Council  by  having  its  own  plant  could  effect  a  considerable 
saving,  the  destruction  of  garbage  could  be  carried  out,  and  the 
cost  of  lighting  the  streef^s  greatly  reduced. 

Belfast. — Tlie  Coriwration  lias  appointed  a  Committee, 
consisting  of  the  Lord  Mayor  and  ex-Lord  Mayor,  the  chairmen 
and  vice-chairmen  of  the  Improvement,  Works.  Tramways  and 
F,l"'i'tricity.    Publii'    Ili^alth.    and    Finance    ('(imniitteea.   to    inquire 
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into  the  working  of  the  departmeiita  luider  the  control  of  the  four 
first-mentioned  Committees  and  reixirt  as  to  what,  if  any,  changes 
in  duties  at  present  discharjred  by  the  departments  it  would  recom- 
mend. It  is  stated  that  a.s  regards  the  tramways  and  electricity 
department,  the  inquiry  is  chictiy  for  the  purpose  of  aiscertaining 
the  dojiraliility  of  placin;r  the  two  concerns  each  under  a  separate 
Committee  instead  of  the  present  sy.stem.—.VoW /«■;•«  IIVoV/. 

Bettwsycoed. — An  eel  in  the  pipe  line  recently  stopped 
the  local  hvdid  electric  plant,  the  electricity  supply  being-  shut 
down  fm-  >uMie  time. 

'  .  Birmiagham. — Electuicity  Sui'pi.v    Ukveloi'JIKNt.^ 

Tn  acknowledjjins'  his  re-election,  the  Lord  Mayor  (Aid.  Brooks) 
referred  to  the  reorjranisation  of  electricity  supply  and  the  pro- 
posals which  h;ul  lieen  put  forward  to  this  end.  He  said  the 
Birniinj.'ham  Electric  Supjily  rommittee  had  appointed  a  Special 
.Sul)-Committee  to  consi(ler  the  problem,  and  it  would  report  whether 
the  Corporation  undertakinji-  could  by  itself  t;ive  effect  to  the  aim 
of  the  Departnu'utal  Government  Committee,  or  whether  the 
object  could  best  lie  attained  l>y  a  scheme  of  development  which 
;iii;:ht  comprise  a  larjre  Jlidland  area  of  which  Birminurham  would 
b.>  the  centre,  and  mansvsred  by  a  joint  board  representin;;'  the 
various  interests  concerni^d.  Birminirham  must  be  in  the  forefront 
in  that  development,  or  it  might  run  the  risk  of  losing-  its  premier 
jiosition  amongst  the  trreat  industrial  communities  of  the  country. 

It  would  appear,  from  inquiries,  that  the  Birminjrham  Cor- 
poration has  already  given  much  consideration  to  the  problem  from 
the  point  of  view  of  that  city's  internal  requirements,  and,  in  view 
of  the  terms  of  reference,  has  also  had  under  consideration  the 
question  whether  the  scheme  oug:ht  not  to  provide  for  a  supply 
of  electricity  to  the  g-reat  industrial  area  of  which  Birmingham  is 
the  predominant  centre.  The  matter  has,  in  fact,  proceeded  further 
than  those  connected  with  the  Electricity  Supply  Committee  are 
able  to  disclose,  and  important  conferences  with  the  Ministry  of 
Munitions  are  reivularly  taking  place,  though  nothing  definite  is 
settled.  One  part  of  the  scheme  contemplates  the  linking-up  of 
the  existing-  electricity  supply  works  within  the  area  of  which  Bir- 
mingham is  proposeil  as  the  centre,  whUe  another  portion  of  the 
scheme  takes  into  account  the  whole  of  the  electrical  require- 
ments for  some  years  ahead  in  that  industrial  area,  and  whether 
provision  should  not  be  made  for  the  erection  of  one  or  two  hug-e 
generating  stations  upon  the  best  sites,  from  an  engineering  point 
of  view,  so  as  to  give  electrical  energ-y  at  the  lowest  possible  rate 
to  all  consumers.  Regarding  the  problem  of  control  and  manage- 
ment, it  is  pointed  out  that  thei-e  are  ditficulties  owing  to  the  fact 
that  portions  of  the  area  are  not  supplied  with  electricity,  while 
other  portions  arc  served  only  partially  and  in  varying  degrees  by 
power  companies  or  municipalities, 

Brandon  (N.  Devon).— FiRk.— A  fire  which  broke  out 

at  the  electricity  station,  on  Monday,  caused  some  damage  in  the 
?  engine  room. 

Burton-on-Trent. — Price  Increase. — It  is  anticipated 

•  that  the  10  per  cent,  inci-ease  on  electricity  charges  will  add  j;2,000 
,  to  the  revenue  and  about  meet  the  extra  cost  of  coal.  \ine  years 
,  ago  slack  was  obtainable  at  2s.  liijd.  per  ton,  but  to-day  the  price  is 
f'  lis.  Id.  per  ton. 

Canada. — The    Hvilm-Electric    Power    Commission    of 

■  Ontario  has  refused  the  city  of  Niagara  Falls  (Ont.")  permission  to 

■  build  a  submerge<l  dam  in  the  upper  Niagara  River  for  the  purpose 
of  supplementing  the  city's  water  supply.  It  is  pointed  out 
that  every  gallor  of  water  is  urgently  needed  for  power  purposes. 

-  In  the  meantime  the  city  will  be  allowed  to  supplement  its  supply 
'•  from  the  OntiU-io  Power  Co.'s  conduit. —  Canadian  Electrical  yeu]s. 

•  Chelmsford.  —  The    Elective    Supply    Corporation    has 

--  informed  the  T.C.  that  it  cannot  consent  to  any  further  extension 
^  of  the  time  dtiring-  which  the  Corporation  may  give  notice  of  its 
fntention  to  acquire  the  undertaking,  unless  some  protection  is 
given  against  the  undertaking  being  transferred  at  a  price  based 
upon  its  reduced  value  as  a  going  concern  under  war  conditions. 
If  this  protection  were  given,  it  would  consent  to  an  order  being 
made,  extending  for  two  years  the  time  for  giving  notice,  subject 
to  the  Council  not  applying  to  the  B,  of  T.  for  a  further  order. 
r  The  T.C.  has  decided  to  take  no  further  action  in  the  matter. 

Chesterfield. — Price  Ixcrease. — The  T.C.  has  decided 

'to  increase  all  prices  (except  those  with  coal  clauses)  by  12J  per 
cent.,  making  2.")  per  cent,  on  pre-war  prices, 

Clayton  (Yorkshire).— E.L.  Proposals.— At  tbe  D.C. 

meeting,  last  week,  a  letter  was  received  from  the  Electrical  Dis- 
tribution of  Yorkshire,  Ltd..  asking  for  a  definite  answer  as  to 
the  Council's  attitude  to  the  company's  proposed  renewal  of 
application  for  power  to  supply  electricity  to  the  district.  The 
letter  reopens  the  controversy  which  took  place  last  year  between 
the  Council  and  a  ratepayers'  meeting,  which  demanded  that  the 
supply  should  be  obtained  from  the  Bradford  Corporation.  There 
are  fears  in  the  township  that  the  Bradford  oflr'er,  which  found 
much  favour  with  the  inhabitants,  was  part  of  an  effort  to  secure 
the  incorporation  of  the  place  with  the  city.  Bradford  would,  it 
was  stated  bring  electricity  to  Clayton  within  two  years  after  the 
wai-  under  an  incorporation  agreement.  Eventually  the  Council 
decided  to  inquire  as  to  Bradford's  terms  at  present. 

Derby. — Price    Increase. — The   T.C.   has  decided  to 

increase  the  charges  for  electricity  by  10  per  cent.  The  chairrdan 
of  the  Electricity  Committee  stated  that  at  the  present  time  the 


electricity  undertaking  was  usinp  80,000  tons  of  coal  per  annum, 
for  which  it  was  now  paying  £.  1 1 ,000  a  year  more.  By  the 
increase  of  10  per  cent,  in  the  charges  two  years  ago  nearly  £li,000 
a  year  was  produced,  or  about  half  the  amount  of  the  extra  cost 
of  coal.  The  Council  approved  a  recommendation  that  £1,!>00  lie 
granted  to  cover  the  cost  of  land  for  coal  storage. 

Doncaster.-=-PRiCE  Increase. — The  Electricity  Com- 
mittee i-euommends  an  adv.ance  in  the  price  of  electricity  of  1.5  per 
cent.,  making  a  total  advance  of  2.")  per  cent,  on  pre-war  charges,  a« 
from  December  1st  this  year.  An  amendment,  moved  at  a  meeting 
of  the  Council  in  Committee,  in  favour  of  a  total  80  per  cent. 
increase,  was  defeated, 

Edinburgh.— Price  Increase. — The  Corporation  Electric 
Lighting  Committee  reported  that  the  increase  in  the  price  of  coal 
of  2s,  6d,  a  ton  would  mean  an  increased  cost  to  the  undertjvking 
of  about  £4,700  up  to  May  l.")th,  1!H«.  The  estimates  for  the  year 
showed  a  credit  balance  of  about  1 1,000,  Utilising  this  with  the 
jiresent  rates  for  electricity,  there  would  be  a  loss  of  about  Jt2,KMl 
at  the  end  of  the  year.  It  was  estimated  that  an  increase  of  Jd. 
per  miit  on  lighting  from  October  1st  would  bring  a  credit 
balance  of  :t:.")i  10  on  Jlay  I.^th,  l',ll.'<.  The  recommended  increase, 
which  brings  up  the  rate  for  lighting  to  :ijd.  per  unit,  was 
iitlopted. 

Faversham. — The  Electric  Supply  Committee  is  to 
rejjort  on  extensions  needed  to  supply  a  shipbuilding  yard  to  be 
established  in  the  town. 

Greasborough. — The  U.D.C.  has  decided  to  oppose  the 
proposal  of  the  Rotherham  Corporation  to  include  Greasborough  in 
its  area  for  the  supply  of  electricity. 

Huddersfield. — A  statement  submitted  to  the  T.C,  la.st 
week,  showed  that  in  the  electricity  department  the  supply  of 
current  to  ordinary  consumers  had  had  to  be  somewhat  restricted 
during-  the  past  year  owing'  to  the  demands  for  power.  The  Com- 
mittee was  stated  to  be  considering  extensions  to  the  plant. 

Keighley. — Wahes. — The  Wtir  Wages  Committee  recom- 
mends an  increase  equ.-il  to  1  •'is?  per  week  on  pre-war  rates  of  pay  of 
all  full-time  male  employes  of  the  Corporation  over  21  years  of  age — 
with  a  tew  particular  exceptions — to  be  regarded  as  a  war  bonus 
and  to  replace  any  bonus  previously  granted.  The  bonus  is  to 
continue  for  three  months  after  the  declaration  of  peace. 

The  Electrical  Committee  is  seeking  power  from  the  Board  of 
Trade  to  disconnect  non-essential  electricity  consumers,  in  order 
to  concentrate  on  the  supply  of  important  works,  if  the  necessity 
should  arise. 

Leatherhead. — The  Leatherhead  and  District  Electricity 

Co,  is  installing  additional  generating  plant  to  meet  the  demand 
for  power  purposes,  and  private  consumers  are  asked  temporarily  to 
curtail  their  requirements  in  order  toassist  matters. 

London. — L.C.C. — The  Finance  Committee  recommends 
the  sanction  of  the  Council  to  the  borrowing  of  :e4,ts4  by  the 
Woohvich  B.C.  for  a  1,000-KW.  motor  transformer. 

Manchester.— Wages. — -The  Corporation  is  taking  steps 
to  oppose  an  application  by  the  National  Union  of  General  \Voi-kers 
and  the  Workers'  Union  for  an  advance  of  os.  per  week  in  wages  of 
all  workmen  of  18  years  of  age  or  over  in  a  number  of  departments, 
including  those  of  electricity  supply  and  tramways  (permanent  way). 
The  application  is  to  come  before  the  Committee  on  Production. 
In  this  connection  Sir  George  .-Vskwith,  Chief  Industrial  Commis- 
sioner, has  written  to  the  Corporation  that,  having  in  view  previous 
demands  and  awards  given,  and  considering  the  new  claims,  he 
will  be  glad  to  know  if  municipal  authorities  have  considered  the 
jjracticalDility  of  making  an  agreement  with  the  various  workers' 
Unions  on  the  subject  of  general  wages  changes  on  the  lines  of  the 
agreement  existing  in  the  engineering  and  foundry  trades,  chemical 
trades,  kc.  There  is  every  prospect  of  all  concerned  accepting  the 
invitation,  though  no  definite  decision  has  yet  been  arrived  at. 

Norden. — Public  Lighting. — The  Rochdale  authorities 

having  agreed  to  the  fixing  of  electric  lamps  to  the  tramway 
standards,  the  U.D.C.  has  decided  to  have  one  fixed  to  every  tenth 
standard. 

Nottingham. — Recently  a  motion  by  Mr.  Atkey,  before 
the  T.C,  proposed  that  in  connection  with  the  national  scheme  of 
reorganisation  of  electricity  supply,  it  \\  as  desirable  that  the 
advantages  of  Nottingham  should  be  placed  before  the  Govern- 
ment as  the  ^te  of  one  of  the  large  power  stations,  and  that  a 
Committee  be  formed  to  consider  the  national  scheme  and  report. 

Price  Increase. — The  electricity  charges  have  been  increased 
by  7i  per  cent.,  in  order  to  avoid  a  loss  on  the  undertaking  next 
year. 

The  Corporation  employes,  who  have  already  received  a  sub- 
stantial -war  bonus,  are  agitating  for  further  advances,  estimated 
to  cost  £ti0,000  annually.  The  Corporation  has  asked  the  Govern- 
ment authorities  to  intervene. —  Timef. 

Peterborough. — It  ha.s  been  decided  that  the  Electric 
Traction  Co.  shall  be  charged  20  per  cent,  extra:  for  electricity,  the 
same  as  other  power  consumers. 
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Rotherham. — Pkov.  Orders. — The  R.D.C.   has    under 

oonsiilenktiou  proposals  of  the  Rotherham  Corporation  and  the 
Electrical  Distribution  of  Yorkshire,  Lttl.,  to  apply  for  prov.  orders 
for  supplyiiij,'-  current  for  litrhtiufT  and  power  purposes. 

Sandwich  Islands. — Acfordiug  to  the  Electrical  World, 

the  Hilo  (Hawaii)  Electric  Li^rht  Co.  is  makinfr  considerable  pro- 
'■Tess,  havintf  durin?  the  yijp,r  connected  4(1  electric  ranj;'es,  85  water 
lieaters,  and  tbout  1.000  socket  appliances.  GiH)  K.r.  of  additional 
motors  have  also  been  connected.  The  company  has  ordered  a 
1,000-11.1'.  hydro-electric  unit,  and  another  water-power  develop- 
ment is  ccmtemplatej.  The  reconstruction  of  the  street  liffhtins 
system  is  Being'  undertaken. 

Sheffield. — Price    Incrkask. — -Feedor  cable    is   to   be 

laid  from  Neepsend,  at  an  estimated  cost  of  £4,5S5.  To  meet 
the  advance  in  the  cost  of  coal,  all  accounts  for  the  supply  of  elec- 
tricity now  c-harged  at  2d.  per  unit  and  under  are  to  be  subject  to 
an  increase  of  25  jwr  cent,  in  lieu  of  the  previously-  lecided  increase 
of  20  per  cent.  The  charije  is  to  commence  after  the  December 
reading's.  The  Parliamentary  Committee  is  advisin)?  the  Council 
In  confine  its  application  for  a  Provisional  Order  to  the  following' 
dif.tricts,  viz.  :— Handsworth  U.D.,  Wortley  R.D.,  Noi'ton  R.D., 
Droiifield  IT.D.,  and  the  parishes  of  Coal  Aston  and  Dronfield 
W'oodhouse. 

Spenborough. — Photoskd     Loan.  —  The    U.D.C.     has 

decided  to  make  application  for  sanction  to  borvow  .£8,217  to  carry 
out  extensions  at  the  electricity  ■works. 

St.  Annes. — In  reporting  on   the  hea\'y  demands  on  the 

electricity  works,  Mr.  Clothier,  the  eng:ineer,  recommends  an 
increase  in  the  steam  plant. 

St.  Helens. — Prick  Increase. — The  Elci'tricity  Com- 
mittee has  decided  that  the  eharg'es  for  electricity  for  power  and 
lighting  be  increased  as  from  October  1st,  111  17,  by  50  per  cent., 
instead  of  SO  per  cent,  as  hitherto. 

Slaithwaite- — Provisional   Order. — The  Huddersfield 

Corporation  has  yiven  notice  of  Its  intention  to  make  an  applica- 
tion to  tlie  B.  of  T.  for  a  Provisional  Order  for  supply  within  the 
urban  district. 

U.S.A. — The   electric    display   lighting   of    New    York, 

includinj;  the  huge  advertisements  which  haVe  made  Broadway 
historic,  will  in  a  few  days  be  discontinued,  except  between  the 
hours  of  7.45  and  11  p.m.  It  is  estimated  that  125,000  tons  of  coal 
annually  will  thereby  be  saved. 

Walsall. — The  Corporation,  ha\'ing   completed  the  new 

electricity  generating  station,  is  making'  a  big-  effort  to  attract 
manufacturing  enterprises.  It  points  out  tliat  it  has  a  large 
amount  of  surplus  power,  and  that  the  town  is  on  the  fringe  of  the 
Cannock  Chase  coalfields. 

Wharfedale. — E.L.  Proposals. — The  Electrical  Distri- 
bution of  Yorkshire.  Ltd..'are  seeking  support  of  the  local  Councils 
of  Wharfedale  to  the  proposed  development  of  their  supply  services 
in  the  Menston,  Burley,  and  other  areas.  At  a  meeting  of  the 
Bui'ley-in-Wharfedale  ('ouncil,  last  ■week,  it  was  stated  that  the 
company  would  not  agree  to  a  purchase  clause,  and  the  Council 
def>ided  to  withdraw  it."  support. 

Wolverhampton.  —  Year's    Working.  —  The    annual 

report  mentions  tliat  the  largest  generating  set  failed,  and  was  out 
of  commission  for  six  weeks,  necessitating  curtailment  of  supply. 
\  large  ni^-w  factory  took  some  2.800,obo  units  duriugthe  year.and  its 
requirements  are  such  that  a  further  5.0Otl  KW.  of  plant  has  had  to 
be  ordered,  and  until  available  ( early  next  year)  the  curtailment  of 
supply  in  certain  directions  continues.  Xegotiations  have  tafcn 
place  with  several  large  firms  which  contemplate  building  works 
in  the  ai'ea,  and  one  has  already  purchased  the  necessary  land. 


TRAMWAY  AND  RAILWAY  NOTES. 


Australia. — The  tirst  report  of  tiie  .Melbuurne  Triiinvvays 
Board  for  the  year  ended  .June  HOth,  11117,  states  that  the  traffic 
receipts  totalled  £n4  1.784,  and  a  net  surplus  of  £H8|,l(i7  resulted. 
Of  this  £25,000  has  been  transferred  to  the  nuiewal  reserve  fund, 
and  £100,000  to  a  reconstruction  reserve  account  for  extensive 
renewals  of  tracks,  reconstruction  of  power  houses,  kc,  which  may 
be  rei|uired  in  the  near  future.  .Vfter  debiting  all  charges  and 
appropriations,  the  surplus  for  the  year  is  £21o,019.  The  credit  at 
the  tramway  fund,  from  which  the  compensation  ultimately 
awarded  to  the  company  will  be  paid,  amounts  to  £li84,.-,i)7. 

The  .Melbourne  City  Council  has  decided  to  oppose  the  Victorian 
fJovernment  Tramways  Bill  in  its  pre-seut  form  and  has  recommended 
the  Metropolitan  Tramways  Conference  to  opi)ose  its  passage  into 
law  until  amendments  are  made  in  the  method  of  electi.'jn  of 
members  and  the  allocation  of  districts,  .V:c..  as  provided  in  the 
Tramways  Bill  promoted  by  the  Metropolitan  Municipalities  and 
introduced  to  Parliament  in  llHH. 

■  Mei-boub.nk  .•SLUfRiiA.N  Rati. WAV  Electkikicatio.v. — It  was 
staled  recently  by  Mr.  E.  B.  Jones,  the  Victorian  Railway  Com- 
missioner, that  the  effect  of  transferring  the.contra<!l  for  certain 
portions  of  the  electrical  e(|uipment  to  .Vmerica  was  a  reilnction  in 
he  price,  which  was  not  now  much  in  exuess  of  .Mr.  Merz  g  actual 
timate. — Mel  hour  iie  A'lc. 


The  report  of  the  Adelaide  Municipal  Tramways  Trust  for  the 
sis  months  ended  July  31st  states  that,  although  there  had  been 
a  record  revenue,  expenditure  had  so  increased  as  to  absorb  the 
credit  balance  of  .'C4,:i.''fl,  and  leave  »  deficit  of  .1:2, lit!).  The  addi- 
tional expenditure  is  accounted  for  by  the  increased  cost  of  coal 
and  materials,  increase  in  wages,  and  the  rate  of  interest. 

Birmingham. — It  was  decided  on  Tuesday  last  not  to 

I'un  the  tranicars  or  omnibuses  on  Christmas  Day. 

Blackburn. — The    Lancashire    and   Cheshire    Trtniiway 
Managers'  Association  has   accepted   the   invitation   of   the   local   ' 
Tramways  Committee  to  hold  its  November  meeting  in  the  town.        ! 

Bradford. — Parcels  Delivery. — A  deputation  fronLthe  i 

Hull  Tramways  Conunittee  visited  the  city  last  week,  to  study  the    ; 
parcels  delivery  system  which  has  been  working  in  Bradford  for    . 
some  years  past  under  the  tramway  authority.     It  is  proposed  to 
establish  a  similar  branch  of  the  Hull  Tramways  Department. 

Brazil. — According  to  the  financial  Press,  the  Secrettiry 

of  Agriculture  of  the  State  of  Satj  Paulo  has  decided  to  electrify 
the  railway  between  Sao  Paulo  and  Boituba.  It  is  stated  that  this 
will  reduce  the  cost  of  transport  from  this  important  agricultural 
area. 

Constantinople. — A    report  throngh    (-Jerinan    channels, 

at  Brussels,  refers  to  the  Compagnie  des  Tramways  et  d'Elec- 
tricite  de  Constantinople,  which  is  known  under  the  name  of 
the  Constantinople  Consortium,  which  is  managed  by  the  Sooiete 
Financiere  des  Transports,  and  in  which  prominent  German  banks  ; 
are  also  interested.  The  report  states  that  the  company  has  iust 
declared  a  dividend  on  the  ordinary  shares  at  the  rate  of  4  J  per 
cent,  for  1H14-15  and  also  for  1915-10,  which  is  to  be  distributed 
r-\  a  futute  occasion  ;  but  no  payment  is  proposed  to  be  made  on 
th;  other  classes  of  shares.  It  is  added  that  difficulties  are 
experienced  in  obtaining  raw  materials,  and  only  the  tramways  are 
in  course  of  favourable  development. 

Derby. — The   Tramways    Committee    re(«inmends    thtit 

app  ication  be  made  to  the  L.G.B.  for  a  further  extension  of  one 
year  for  the  execution  of  the  tramway  work  authorised  by  the 
Corpor.-ition  Act.  l!)i:i  The  tramway  receipts  for  the  five  weeks 
ended  October  27th,  11117,  were  £(i,224,  an  increase  of  £428  over 
the  corresponding  jieriod  of  last  year. 

Glasgow. — 111  coiniertion  with  the  annonnceinenl  by  the  1 
B.  of  T.  of  the  appointment  of  a  Special  Committee  to  consider  the 
needs  of   tramway  undertakings  as  to  materials  and  labour,   the 
local  system  has,  de.spite  a  shortage  of  plant  and  other  handicaps, 
kept  running  at  a  high  degree  of  efficiency,  and  it  haa  been   found 
possible    to    give    assistance    to    less    fortunate   undertakings   iu 
Scotland    and    England.      The    fact    that    the    department    has 
organised  its  own  repair  system  very  thoroughly  has  been  found  of 
great  value.     The  policy  of  the  B.  of  T.  Committee  is  to  concentrate  ■ 
available  material,  and  in  Cilasgow  it  is  reported  as  probable  that 
some  of  the  residential  suburban  routes  may  be  deprived  of  their 
car  service,  and,   should  necessity  arise,   the  rails  and  other  plant  ' 
may  be  removed. 

Huddersfield. — A  statement  submitted  last  week  shows 

that  the  tramway  track  is  in  a  very  b.ad  state  of  repair,  owing  to 
war  conditions,  and  that  nothing  can  be  done  in  the  way  of 
thorough  renewal  until  after  the  war.  As  a  temporary  measure  of 
repair,  the  Tramways  Committee,  it  is  stated,  has  decided  to 
enter  into  a  contract  wilh  the  Woods-Gilbert  Rail  Planer  and 
Milling  Co.  for  the  grinding  and  milling  of  certain  sections  of 
track,  which,  it  is  held,  will  prolong  the  life  of  the  rails  fi'om  five 
to  seven  years. 

Yeaii's  Working. — The  tramway  receipts  for  the  year  ending 
September  30th  amounted  to  .4:  M(i,2l5,  an  increase  of  £9,(103  on 
the  previous  year's  figures.  The  number  of  passengers  carried 
was  27.580,552,  an  increase  of  1,252,070,  whilst  the  car-mileage 
of  2.5(i8,874  ■was  a  decrease  of  42,!)1I3.  The  staff  now  included  143 
females. 

London. — L. •'.('. — With   reference  to  the  curtailinent  of_ 

transfer  tickets,  ^c.  the  chairman  of  the  Highways  Committee  has 
made  the  following  statement  : — "  The  experience  of  the  manage- 
ment confirms  the  Committee's  expectation  that  the  alteration  in 
transfer  facilities  would  lead  to  more  effective  control  over  tin- 
traffic  :  and  it  is  satisfactory  to  note  that  the  alteration  is  having 
the  effect  of  improving  the  carrying  capacity  of  the  tramways  by 
acceleration  of  the  services.  It  was  to  be  anticii)ate<l  that  any 
change  not  obviously  for  the  benefit  of  pa-sseugers  would  leaxl  to  ' 
criticism,  and.  perhaps,  to  complaints.  The  Committee  is  glad  to  find 
that  the  volume  of  well-founded  complaint  h.-w  been  infinitesimal. 

Ramsbottom.  —  Trakfic    Figures.  —  The    half-yearly 

return  r.t  the  Council's  railless-car  system  shows  a  good  improve- 
ment oil  last  .year,  although,  owing  to  war  conditions,  there  is  still 
difficulty  in  maintaining  a  full  service.  The  jiopulation  .served  is 
lO.iiOo,  and  has  been  carrieil  28  limes  during  the  half-year,  ex- 
cludiui'  the  return  journeys  of  workmen,  and  over  lo.oOo  wounded 
soldiers./  The  miles  run  were  38.5i»8.  against  37,325  for  the  corres- 
ponding period  of  last  year;  31,710  workmen  were  carried,  and 
249,970  ordinary  pft.«seuger9,  making  a  total  innreasp  on  IHliJ  of 
31;, 500.  The  receipts  were  jCl.li7t;.  as  against  £1,11)5,  and  the 
averatjfe  receipts  per  car-mile  were  10'42.5d,,  against  li448d.  last 
year. 
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Newcastle-on-Tyne. — Annual  Retoht. — Mr.B.  Hattmi, 

(■iit;iii('('r  and  j^'onoial  manapfpr  of  the  Coriioration  tramways,  in  his 
(inniial  report  says  the  increase  in  income  (tiil.SIO)  is  a^ain  a 
niitalili'  featnre,  anil  is  dne  to  the  nnpreceilenteil  conditions  pre- 
vailinsr  in  this  area.  .\t  tlie  same  time,  the  abnormal  conditions 
have  likewise  entailed  heavy  workiii};'  expenses.  The  frreat  utility 
uf  the  car  service  is  clearly  shown  when  it  is  stated  that  7.S.1s;»,l'Ii'i 
|>as-entr(>r3  were  carried  in  I'.UH-I  7,  an  increase  of  ."i.4S7.lil.">  nver 
I'.H.'i-ir.,  and  i:i.lO:i,7!M  over  l'.ill-l."i.  On  traffic  expenses  alone 
working'  costs  had  increased  approxinnUely  £'.1,5011,  and,  conpled 
with  an  increase  of  i;il,.iOll  on  the  previous  year,  made  a  total  in- 
crease in  the  department  alone  of  .f.'l.iiiiu  over  r.iU-l."i.  The 
asfSTrcffjite  total  increase  in  waives  to  employes  in  all  departments 
■  lurin;;'  the  year  wa.s  1 12.1110.  The  only  section  of  the  expenditure 
showinijr  a  rednetion  was  s'eneral  exjionses.  where  the  amount  pay- 
able for  local  rates,  followin;;'  extended  nejrotiations  and  litijration 
with  the  Poor  Law  Authorities,  had  been  reduced  by  apprcjxi- 
inately  £8.O0O.  The  increasinjr  demands  for  a  better  service  of 
cars  for  workmen  had  added  to  the  ditficulties  of  working'  the 
undertakinsr.  .\s  showing;'  the  extent  of  the  catering'  for  work- 
people, more  than  USD  car  loads  (.averayin;^  lUd  passenj,'ers  per  car) 
are  dealt  with  daily.  Mr.  llatton  concludes  that  as  they  are  only 
able  to  maintain  about  l.'>0  cars  in  service,  it  is  evident  that  little 
more  can  be  done  in  reyard  to  increasing-  the  workmen's  service. 

On  Xoveraber  .'ith  an  electric  train  from  Tynemouth  w-as  deraileil 
outside  the  Central  Station  ;  no  passeuK'ers  were  hurt,  but  the  line 
was  blocked  for  some  hours. 

Reading. — Ykar's  Working. — The    aiiiiiuil    report    of 

Mr.  Craven,  general  mana^Sjv^r  and  enfrineer  of  the  Corporation 
tramways,  for  the  year  ended  March  31st,  1917,  shows  a  total 
revenue  of  €14. ."197.  and  working  expenses  amountinof  to  £23,."<17, 
which,  with  war  service  allowances  and  war  bonuses  of  .t2.132, 
totalled  £2.5.949.  leaving'  a  ffross  profit  which,  with  bank  intere.st. 
amounted  to  £18,047.  Interest,  sinkint;- fund,  and  other  charges 
absorbed  £19,294.  leaving'  a  net  surplus  of  .£."). 72H,  as  compared 
with  £l>,232  in  191i>,  of  which  £4.oOO  has  been  transferred  to  the 
rate  relief  account  and  1 1.723  to  the  renewal  reserve  fund.  The 
total  capital  expenditure  to  date  is  £23i>f7S9.  the  total  amount  of 
the  sinking:  fund  is  £80,183,  and  reserve  fund  £24.122.  During 
the  year,  10.91 9, .■J33  passengers  were  carried  and  912.2,58  miles  run, 
as  compared  with  9,9"i3.9ofi  passengers  and  924,6.')i;  miles  in  the 
previous  year  :  140,7t)7  parcels  were  carried  on  the  tramways 
during  the  period  under  review,  producing  a  revenue  of  £81(2  and  a 
net  jirofit  of  £137. 

Shelf. — The  U.JJ.C.  has  received  notice  froni  the  Halifax 
Corporation  that  it  intends  to  moke  apjilication  to  the  B.  of  T.  for 
an  Order  extending  the  period  for  completion  of  tramway  works 
in  Shelf  until  August  18th.  1919. 

U.S.A. — On  .July  26th  last,  the  last  horse  car  on  the  N'(nv 
York  tramways  was  withdrawn,  the  route,  which  had  been  operated 
at  a  loss,  being  abandoned. 

The  Philadelphia  City  Transit  Department  has  awarded  seven 
contracts  for  the  construction  of  the  cit,v's  high-S]ieed  subway  and 
elevated  railway,  involving  an  expenditure  of  l."i.J  million  dollars. 

Walsall.— The  Electricity  Committee  has  reported  to  the 

T,C.  that  it  has  forwarded  a  protest  to  the  Coal  Controller  against 
the  increased  price  of  coal  being  made  retrospective  to  September 
17th.  It  was  stated  by  Alderman  Cope  that  if  these  extra  expenses 
continued  the  Tramways  Committer  wonld  have  to  ask  for  an  in- 
crease of  fares.  The  Birmingham  and  Midland  Omnibus  Co.  has 
declined  the  Corporation's  suggestion  that  it  should  cease  to  run 
"buses  in  the  Walsall  areas,  and  join  up  at  Great  Barr  to  the  Walsall 
tr;imwav  service. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


A  Wireless  Subterfuge. — The  story  how  a  young  wireless 

operator  fooled  the  enemy  was  related  in  the  Prize  Court  on 
Tuesday,  when  the  Crown  was  asked  to  condemn  the  s.s.  Ed  mi  on 
the  ground  of  un-neutral  service  and  enemy  ownership.  The 
plucky  operator  was  Mr,  6.  D.  Smith,  an  Englishman,  who  has  since 
received  a  commission  in  the  R.X.A.S.  The  Eilna  took  on  board 
wireless  and  gun-sight  apparatus,  and  tried  to  communicate  to  the 
German  cruiser  Liiji:i'i  the  sailing  of  British  ships— an  attempt 
which  was  frustrated  Ijy  Smith. 

Before  leaving  San  Francisco,  he  had  heard  that  the  coal  taken 
on  board  was  intended  for  the  Le'ipzUj.  A  German  wireless  operator 
was  taken  on  board,  and  Smith  was  told  that  if  he  refused  to  do 
his  duty  the  German  would  take  his  place.  The  German  operator, 
however,  did  not  understand  the  Marconi  system,  and  Smith 
shortened  the  length  of  the  waves,  and,  though  he  appeared 
to  be  sending  out  calls  for  the  Leipzig,  no  ship  could  pick  up  the 
message. 

The  German  operator  spent  three  nights  and  three  days  trying 
to  call  up  the  Leipziij.  Smith  returned  later,  and  then  occasionally 
called  up  the  German  cruiser,  putting  the  wireless  right  iu  order 
to  delay  suspicions  ;  but  the  wireless  was  always  out- of  gear  when 
the  German  operator  tried  to  use  it.  At  La  Paz  Smith  forwarded 
a  message  to  the  Admiral  on  the  TJ.S.A.  cruiser  Culifornid. 

Some  of  the  officers  threatened  to  shoot  Smith  and  throw  him 
overboard  if  he  did  not  send  a  code  me.ss_ag'e  to  the  German  cruiser, 
and  he  then  pretended  to  send  it. 

The  only  thing  that  Smith  sent  to  the  X^ipziif  was  an  inquiry  a.s 


to  where  slie  was,  which  brought  forth  a  reply  that  she  was  hang- 
ing around  waiting  for  the  Kilim.  Fiimlly  the  latter  was  com- 
mandeered by  tlie  Mexican  Government,  who  put  an  officer  on 
bnard,  and  Smith  said  that  "afU'r  that  things  were  more  comfort- 
able."—  Diiihj  Clinniirlf. 

Alien  Enemies  and  the  Telephone. — -Sir  (Jeorf<e  Cafe, 

replying  to  a  question  by  i\lr.  Joynson-IIicks  as  to  the  use  of  a 
telephone  by  lingo  Wiskemann,  of  tlie  Wool  Exchange,  the  son  of 
a  (iernuin  lawyer,  said  :— Under  Article  22-A  of  the  Aliens  Re- 
striction Order  an  alien  enemy  umy  not  have  a  telephone  without 
the  special  iiermission  of  the  police,  which  is  very  rarely  giveir.  I 
am  informed  that  ptuuiission  to  have  a  telephone  was  given  by  the 
police  to  this  man.  who  haa  been  37  years  in  England,  is  married 
to  an  English  wife,  and  is  carrying  on  under  supervision  a  business 
which  is  considered  to  be  useful  to  this  country.  I  propose,  how- 
ever, to  reconsidei-  the  whole  question  of  granting  these  permits  to 
alien  enemies.  —  '/7ic  'J'imrx. 

Norway. — It   is   reported    that    the    coDStrnctioii    near 

Stavang'er  of  a  wireless  tolegrapli  station,  which  will  probably  be 
the  most  powerful  in  the  world,  has  be"n  nearly  completed,  A 
representative  of  the  Marconi  Co.  will  superintend  the  testing  of 
the  station,  which  it  is  expected  will  take  place  before  the  New 
Year. — MtiniiiKj  Post. 

Restricted-Hour  Telephony. — ^Lecds  Chamlier  of  Trade 

is  advocating  the  general  suspension  of  the  telephone  service  for 
an  hour  at  mid-day.  in  these  days  of  short-handed  staffs.  It  has 
been  reported  by  Leeds  shopkeepers  that  it  is  becoming  increasingly 
difficult  to  get  answers  to-  calls  at  mid-day,  partly  owing  to  jilaces 
being  closed  during  the  staff  dinner  hour.  Some  Leeds  firms  have 
already  notified  their  business  connections  of  a  closed  hour  for  the 
telephone. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN, 

Aberdeen. — Xovember  19th.     Ci.N.  of  Scotland  Railway. 

Telegraph  material  for  six  or  twelve  months.  Stores  Super- 
intendent, 80,  Guild  Street. 

Australia.  —  Pkrtii. — Decemlier  M\  and  li'th.      Tost- 

niaster  General's  Department.  Telegraph  and  telephone .  instru- 
ments and  parts,  battery  material  and  telephone  switchboards, 
parts,  &c.     See  "  Official  Notices  "  to-day. 

Newcastle.  N.S.W.— December  .")th.  City  Electricity  Depart- 
ment. Single  or  three-phase  transformers.  Particulars  from 
Electrical  Engineer.  Council  Chambers. 

Melbourne.— December  4th.  (Extended  from  November  7th,") 
P.M.G.'s  Department.  Telephone  and  switchboard  cable  tor  all 
States. 

Adelaide.— December  12th.  P.M.G.'s  Department.  Telephone 
material,  cells,  telephone  parts.  &c. 

Sydney.  N.S.W.— December  6th.  P.M.G.'s  Department.  Silk 
covered  and  enamelled  insulated  wire. 

Bradford. — November  24th.    General  stores  for  tramway 

department  for  one  year.  Particulars  from  Tramway  Offices.  7,  Hall 
Ings. 

Carlisle. — December  4th.  Electricity  Department.  One 
1.500/2000  KW.  turbo-alternator  and  one  surface  condensing  plant. 
See  "  Official  Notices  "  to-day. 

Dublin. — November  22nd.  Electricity  Supply  Com- 
mittee. Twent.y-fonr  D.c.  magazine  flame  arc  lamps.  See  "  Official 
Notices ''  to-day. 

Enniskillen. — December  1st.    Sligo,  Leitrim  &  Northern 

Counties  Railway  Co.  Telegraph  material  for  12  months.  Mr.  .1. 
Duff,  Secretary.  Enniskillen. 

Manchester. — December  12tli.  Three  fan  di-aught  cool- 
ing towers  at  the  Stuart  Street  station,  for  the  Electricity  Com- 
mittee.    See  "Official  Notices"  to-day. 

Newcastle-on-Tyne. — November  22nd.  Tyne  Improve- 
ment Commissioners.  Six  and  twelve  months'  supply  of  incandescent 
lamps  and  arc  lamp  carbons.  Mr.  J.  McDonald  Manson,  General 
Manager  ami  .Secretary,  Bewick  Street. 

Warrington. — No\  ember  17th-22iid.  Cheshire  Lines 
Committee.  Telegraph  materials  and  carbons  for  twelve  months. 
Stores  Superintendent. 

CLOSED. 

Australia. — Cominonwealth   Depattinent  of   'Works   and 

Railways.  One  5-ton  electric  overhead  tia veiling  crane  for  the 
naval  establishment.  £1,911. — Babcock  ..>c  Wilcox. 

Victorian  Railway  Department.  300-watt,  220-volt  gas- 
lilled  incandescent  electric  lam})s,  at  15s,  Gd.  each.  200-w.att, 
220-volt  do,,  13s,  each. — Australian  lieneral  Electric  Co. 

Syd^^y.— Ag  the  British  General  Weotric  Co..  Ltd.,  intimated  to 
the  City  Electrical  Engineer  that  a  serious  mistake  had  occurred 
in  their  tender  foi-  booster  plant  for  the  Castlereagh  Street 
sub-station,  and  that  they  did  not  wish  to  proceed  with  it, 
negotiations  have  been  oi^ened  with  the  next  lowest  tisndere 
(Messrs.  \Vm.  Adams  A:  Co..  Ltd.).  who  quoted  £6.182  for  two 
battery  boosters  and  one  milking  motor-generator. 
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FORTHCOMING     EVENTS. 


Junior  lastilutlon  of  Engineers.— Friday,  November  IGth.  At  8  p.m.  At 
;('.».  Victoria  Street,  S.W.  Paper  o^  "Apprenticeship  of  Engineers,"  by 
Mr.  Towse.  ^ 

Institution  of  Mechanical  Engineers.— Friday,  November  16th.     At  6  p.m. 

At  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.    Paper  on 

"Some  Notes  on  Air  Lift  Pumping,"  by  Mr.  A.  W.  Purclias. 
Electro-Harmonic  Society.— Friday,  November  16th,     .At  6.15  p.m.     At  tlic 

Holborn  Restaurant  (Venetian  Chamber),    Concert  (ladies'  night). 
Birmingham    and  District  EInctrIc  Club.— Saturday,  November  17th.    At 

7  p.m.     At  the  Swan  Hotel,  Now  Streets    Paper  on  "Publicity,"  by  Mr,  H. 

Foulds. 

Institution   of   Post   Office    Electrical    Engineers   (London    Centre).- 

M  >'irl  IV.  Nn-.v-niber  -llth.     ..\t  1  p.m.     At  tlie  l:oy;Ll  Soeietv  of  Arts.     Paper 
on  "Till'  Eiirtrieal  Physics  of  the  Atmosphere,"  by  Mr.  .1.  E.  Taylor. 

Royal  Society  of  Arts.- Wednesday,  November  2Ist,  At  4.30  p.m.  At  John 
Street,  ^delphi,  W.C.  Inaugural  address  on  "  Science  and  its  Functions," 
by  the  Chairman  of  the  Council,  Mr.  A.  Campbell  Swinton,  P.R.J. 

Institution  of  Electrical  Engineers.- Thursday,  November  22iid.  At  6  p.m. 
M.  the  Institution  of  Civil  Engineers,  Great  Georg  i  Street,  Westminster, 
S.W.    Paper  on  "  Gas  Firing  Boilers,"  by  Mr.  T.  M.  Hunter. 

Student's  Section.— Friday,  November  2-h-d.  At7p.m.  At  the  City 
and  Guilds  lEngin.l  College,  Exhibition  Road,  Kensington,  S.W.  Opening 
meeting,  .\ddress  by  Sir  Oliver  Lodge,  F.R.S.,  on  "  Astronomical  Applica- 
tio'ls  of  the  Electrical  Theory  of  Matter." 


NOTES. 


Electrical  Trades  Union. — We  have  received  copies  of 

handbills  ualliiii;-  an  open  meeting:  of  station  men  for  Monday 
next,  at  7.30  p.m.,  at  the  Holboru  Hall,  Gray's  Inn  Roa'i, 
E.G.  1.  It  is  beinjr  held  under  the  auspices  of  the  London  District 
Committee.  The  handbill  says:  "London  Station  Enirinefers  : 
membership  over  l.DOO.' 

Electricity  in  Farming. — In  a  recent  New  Zealand  jiaper. 

Mr.  R.  31.  Matheson,  of  the  Raufiotea  Dairy  Co..  referred  to  the 
use  of  electricity  on  farms  in  the  Taitapu  district,  where  elec- 
tricity is  larjrely  used  for  lit;htin!r  the  farm  building's,  yards,  kc, 
and  for  milking-  operations.  Energ-y  is  distributed  locally  from  the 
Taitapu  dairy  factory,  no  meters  being-  used  on  the  farms,  which 
are  charged  flat  rates — /  e..  £9  per  annum  for  lig-htintr  the  yard 
and  driving-  the  milking-  machine  and  separator,  -ivhile  for  a  herd 
of  (iO  or  more  cows  the  charge  is  £18  per  annum,  this  being  the 
maximum.  For  home  lighting  and  other  domestic  uses  a  charge  of 
."is.  per  month  is  made.  The  scheme  is  considered  a  great  success 
by  the  farmecs,  equally  as  regards  economy,  efficiency,  and 
cleanliness. 

E'.ectrinil  Jncnbation. — The  Sydney  Dnilij  Telegraph  recently 
referred  to  experiments  carried  out  some  years  ago  at  Hawkesbury 
College  with  electric  incubators,  which  showed  their  superiority  to 
the  himp  incubator.  The  most  important  feature  was  that"  the 
electric  chicks  developed  better,  and  at  a  month  old  were  2.5  per 
cent,  heavier  than  those  from  the  lamp  incubator. 

The  incubator  then  used  had  a  faulty  temperature  control,  though 
at  the  present  day  several  suitable  automatic  regulators  are 
available.  The  Ilnhart  J/crcur;/  mentions  an  installation  for 
liatching-  and  rearing  chickens  at  Xew  Town,  with  2.50  and  400-egg- 
incubators,  fitted  with  temperature  regulators,  which  have  been 
dcsig-iied  locally. 

Iriiii-irire  TranKiiiixxiuJi.  -A.  recent  issue  of  our  Americai#uame- 
sake  described  a  small  rural  farming  electric  supply  company, 
composed  of  25  farmers,  who  provided  the  money  and  built  their 
»«-n  transmission  line.  The  supply,  at  (i.600  volts,  (iO  cycles, 
obtained  from  the  Wisconsin  River  Powei-  Co.,  is  carried  by  a  \o.  i 
galvanised  iron  wire  main  Hue.  with  laterals  of  No.  fj  galvanised 
iron  wire  ;  at  a  typical  farm,  two  .5-KW,  single-phase  transforiuei-s 
are  installed  in  open  delta,  three-phase  2.")()-volt  current  for  power 
being  taken  off  the  two  secondaries,  while  single-phase  Md-volt 
current  for  lighting  is  taken  from  one-half  of  the  secondary  of  one 
transformer. 

Mr.  R.  E.  Protheroe,  presiding  at  an  address  by  Prof,  Wood  on 
■  Food  Stuffs.  A:c..  "  at  the  Regent  Street  Polytechnic,  said  he 
looked  forward  to  the  great  benefit  that  science  could  confer  on 
agriculture.  Farmers  now  recog-nised  the  value  of  science,  and  no 
longer  turned  the  cold  shoulder  tn  scientific  experiments. 

An    Indian  'Bank  for   Industry. — The   Bombay  coire.*- 

pondent  of  the  Timex  states  that  the  Tata  Industrial  Bank  is  being 
formed  with  an  authorised  capital  of  £4.000,000,  which  will  have 
OS  one  of  its  special  functions  the  assisting  of  industrial  develoji- 
ment.  "The  bank  will  have  an  expert  intelligence  section,  scientific 
ami  comitiercial.  to  report  on  schemes  brought  to  its  notice." 

Institution  and  Lecture  Notes.  —  Institution  of  Elec- 
trical Engineers — At  the  meeting  held  on  Thursday,  last  week, 
-Mr.  W.  .M.  ."^lordey  announced  the  death  of  Mr.  W.  du  B.  Duddell 
( past -jiresident).  and  briefly  recounted  the  valuable  services  which 
he  had  rendered  to  the  Institution  and  the  electrical  industry 
l>efore  proposing  a  resolution  of  condolence  with  Mr.  Duddell'^ 
relatives,  wliich  was  passed  by  the  members  standing  in  silence. 
Jlr.  ('.  P.  Sparks  (the  retiring  president),  then  presented  the 
premiiimi  awarded  to  the  aulhorsof  pajiers  during  the  past  .session, 
and  installed  the  new  president  (.Mr.  C.  H.  Wordinghaui )  in  the 
chair.  .Vn  abstract  of  tlio  inaugui'al  address  is  commenced  else- 
where in  this  issue. 

The  opening  meeting  of  the  Scottish  Local  Section  was  held 
in  Glasgow  on  Tuesday  last,  when  Mr.  A.  Pa^e  (the  new  chairman) 
gave  his  presidential  addre-s.  Dealing  with  the  electricity  supplies 
of  Scotland.  Mr.  Page  referrwl  to  the  appointment  of  the  B.  of  T. 
Committee  on  electricity  supply.  He  said  that,  in  accordance 
with  the  plan  of  that  Committee,  the   smaller  and  older  power 


stations,  with  their  comparatively  inefficient  plant,  would  be 
gradually  shut  down,  and  that  power  -n-ould  be  generated  in  big 
central  power  stations.  The  proposed  devel^iments.  he  explained, 
had  for  their  purpose  the  conserving  of  the  coal  wealth  of  the 
country  and  the  cheapening  of  the  cost  of  power  to  manufacturers, 
so  as  to  assist  them  to  compete  successfully  in  the  markets  of  the 
world.  He  showed  how  economies  could  be  brouglit  about  mainly 
through  the  improved  efficiency  genei-ally  in  the  process  of  trans- 
formation of  the  energy  in  coal  into  electricity,  the  use  of  waste 
heat  and  water  power,  improved  load  and  power  factors,  growth  of 
standardisation,  and  more  equitable  taxation  on  electrical  under^ 
takings.  He  also  commented  at  some  length  on  the  various 
sources  from  which  were  likely  to  come  outlets  for  electrical 
energy — namely,  the  electrification  of  railways,  the  application  of 
electricity  to  metallurgical  and  chemical  processes,  and  also  to 
agriculture.  Mr.  David  A.  Starr  (the  retiring  chairman)  occupied 
the  chair  at  the  outset,  and  introduced  Mr.  Page. 

The  first  meeting  of  the  session  of  the  Western  Local  Section 
was  held  at  the  South  Wales  Engineers'  Institute.  Cardiff,  on 
Monday  last.  Mr.  R.  Howard  Fletcher  was  inducted  to  the  chair 
by  Mr.  W.  A.  Chamen,  who,  in  alluding  to  the  absence  of  Prof.  D. 
Robertson  (the  retiring  chairman),  referred  in  eulogistic^  terms  to 
the  interest  Prof.  Robertson  always  evinced  in  anything  apper- 
taining to  the  Western  Local  Section.  Physical  inability  alone 
prevented  him  from  coming  toCardiff.  Mr.R.  H.  Fletcherthen  rend 
Ills  inaugural  address,  which  was  followed  by  a  brief  discussion. 
Mr.  W.  A.  Ch,amen  stated  that  a  great  deal  of  the  present  unsatis- 
factory relationship  between  employers  and  employes  could  be 
alleviated,  if  not  actually  removed,  by  the  men  thoroughly  appre- 
ciating- that  the  employers  were  not  making  the  supposed  abnormal 
profits  at  the  expense  of  the  employes'  labours.  He  gave  a  case  in 
point  where  dissatisfaction  was  iiumediately  removed  when  the 
men  were  informed  of  the  true  state  of  affairs.  Mr.  Teasdel 
remarked  that  legislation  ought  to  be  brought  to  bear  to  enforce 
the  obligations  of  the  men,  as  well  as  the  employers,  in  any  dispute 
that  might  arise  ;  until  this  came  about  he  could  not  see  how  con- 
ditions could  very  much  improve. 

Royal  Society,  of  Arts. — The  following  are  the  arrangements  for 
meetings  during  November  and  December  : — 

Wednesday,  November  •2l8t,  4.30  p.m.,  inaugural  address  of  the  164th 
session  of  the  Society,  on  "  Science  and  its  Functions,"  by  A.  Camx5- 
bcU  Swinton,  F.R.S.,  Chairman  of  the  Council. 

Wednesday,  November  '28th,  4.30  p.m.  (ordinary  meeting),  G,  Holt  Thomas, 
chairman  Aircraft  Manufacturing  Co.,  "Aerial  Transport  After  the 
War." 

Moiulay,  December  3rd,  4.30  p.m.  iCantor  Lecture),  Prof.  H.  C.  H.  Car- 
penter, M,A.,  Ph.D.,  M,Inst.M.M.,  "  Progress  iir  the  Metallurgy  nf 
Copper  "  (Lecture  I). 

Wednesday,  December  5th,  4,30  p.m.  (ordinary  meeting).  Sir  Dugald 
Clerk,  K.B.E.,  D.Sc,  F.R.S.,  Inaugural  Trueman  Wood  Lecture. 

Monday,  December  10th,  4,30  p.m.  (Cantor  Lecture),  Prof.  H.  C.  H.  Car- 
penter, "Progress  in  the  Metallurgy  of  Copper "  (Lecture  II). 

\\'ednesday.  December  12th,  4.30  p.m.  (ordinary  meeting).  Lord  Charnwood, 
"  Technical  Training  for  Disabled  Soldiers  and  Sailors." 

Thursday,  December  13th,  4.30  p.m.  (Indian  Section),  D.  T.  Chadwick. 
I.C.S.,  "  The  Trade  of  India  with  Russia,  France,  and  Italy." 

Monday,  December  17th,  4.30'p.m.  (Cantor  Lecture),  Prof.  H.  V,  H.  Car- 
penter,  "Progress  in  the  Metallurgy  of  Copper  "  (Lecture  III). 

Wednesday,  December  19th,  4,30  p.m.,  Prof,  J.  Wemyss  Anderson, 
M.Inst.C.E.,  M.I,Mech,E.,  "The  Cold  Storage  InduBtry." 

The  following  papers  are  among  those  to  be  reail  after 
Christmas  : — 

Lord  Leverhulme,  "The  Relations  Between  Labour  and  Capital — Reason- 
able Hours,  Co-partnership,  and  Efficiency." 
W.   \i.    Hichens,  Chairman    of   Messrs.    Cammell    Laird   &  Co.,  "  Labour 

Economy  and  Works  Organisation." 
Sir  W.  H.  Clark,  K.C.S.I.,  C.M.G.,  Comptroller-General  of  the  Commercial 

Intelligence  Department  of  the  Board  of  Trade,  "  The  Work  of  tlu- 

Board  of  Trade  Department  of  Commercial  Intelligence." 
Sir   K.  Annstrong-Jones,   M.D.,   F,R.C,P.,   P.B.C.S.,  "  The  War  and  i(s 

EtTects  on  the  Mind." 
A.  Xewlajids,   M.Inst.C.E.,   Chief  Engineer  Highland   Railway,  "Water 

Power  in  the  British  Isles," 
F.  8.   t.'onrtncy,   M.Inst.C.E.,   Consulting    Engineer  to    the  Royul  Agi  i 

cultural  Society  of  England,  "  Agricultural  Machinery." 
M.  O.  Forster,  D.Sc,  Ph,D,,  F,R.S.,  "Organic  Chemistry  in  Relation  in 

Industry." 
.\.  Dickinson,  M.Inst.C.E.,  "Water  Power  in  India." 
M.  I\l.  Surtees  Tuckwell,  M,I,Mech,E,,  "  The  Tata  Iron  and  Steel  Works  ' 

•  India). 
C.  du  P.  Cbiappiui,  Trades  Commissioner  for  the  Union  of  South  Africa, 

"The  Industrial  Resources  of  South  Africa." 

.\  series  of  papers  has  also  been  arranged  dealing  with  the  appli- 
cation of  scientific  research  to  the  development  of  particular 
Brilish  industries. 

The  Cantor  Lectures  include  a  series  of  three  by  Mr.  R.  Darling 
on  "High-Temperature  Processes  and  Products"  (.January  L'l^) 
2Sth.  February  4th)  ;  and  three  by  Mr.  Edgar  Crammond  on  "  Th. 
l';(U)nomic  Condition  of  the  United  Kingdom  Before  the  War, 
"The  Real  Cost  of  the  War,"  and  "Economic  Reconstruction  ' 
(February  IHth,  26th,  March  -1th).. 

Decimal  Coinage. — At  a  joint  nieetinjr  of  the  Institute 
of  Bankers,  the  .\ssociation  of  Chambers  of  Commerce,  and  tb- 
Decimal  Associ.ition,  unanimous  agreement  was  a.ssured  as  to  thi- 
retention  of  the  i!  sterling  as  the  monetary  unit,  and  its  division 
into  1,ijOii  parts  or  mils.  This  enables  all  the  existing  gold  and 
silver  coins  down  to,  and  including,  the  (Id.  piece,  to  be  retained 
without  any  alteration  in  their  respective  values.  With  regai-d  to  » 
the  coins  of  lower  denomination,  it  was  unanimously  agreed  that 
they  should  consist  of  1,  2,  3,  4,  5  and  lu-mil  pieces,  of  which  the 
last  two  would  be  of  nickel. 

This  enlarged  range  of  the  coins  of  lower  value,  in  addition  to 
providing  coins  substantially  equal  in  value  to  the  existing  half- 
[jenny  and  penny,  will  provide  coins  of  intermediate  value  between 
the  present  halfpenny  and  penny,  and  thus  overcome  a  defect  in 
our  present  coinage,  which  has  resulted  in  prices  in  millions  of 
small  transactions  in  daily  life  lieing  unduly  increased  because  of 
the  absence  of  suitable  intermediate  coins. 
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New  Parliamentary  Bills.— !>ii'  A.  Stanley,  I'lvsident  of 

the  Board  of  Trade,  is  iutrodiicius'  tluee  uew  Hills  : — (1)  A  UiU  to 
contiuue.  with  modifications,  lor  a  limited  period  after  the  termin- 
ation of  the  war,  certain  powers  in  relation  to  imports  and  exports  ; 
(.2)  A  Bill  to  restrict  temporarily  the  persons  who  may  enfifajje  in 
business  connected  with  certain  non-fcrrons  metals  and  metallic 
ores  (.Sir  Arthur  told  the  House  of  Commons  tliat  the  UiU  would 
have  the  effect  of  preventing'  ("icrnian  compani(«  from  obtaining;' 
■control  of  metals  in  the  L'nited  Kint;doni  after  the  war.  The 
Dominions  would  deal  with  the  imitter  as  it  atl'ected  them)  ;  {,;))  A 
new  Trade  Marks  liill. 

With  re{;ard  to  C'-l  theJ/(V«(«/;  /'iw/ states  that  the  Bill  ai)pliesto 
zinc,  copper,  tin,  leati,  nickel,  and  aluminium',  and  is  to  remain  in 
operation  for  five  years  after  the  war.  Licences  issued  by  the 
Boai-d  of  Trade  will  be  required  before  any  person  can  extract. 
smelt,  dress,  refine,  or  deal  in  any  way  wholesale  or  retail  with 
these  metals  or  ores.  Licences  nuiy  be  suspended  or  revoked,  and 
larsre  powers  are  jriven  to  the  Board  of  Trade  to  call  for  informa- 
tion and  to  insiiect  documents.    - 

Appointments  Vacant. — Engineer  and  manager,  for  tlie 

Borouyh  of  Leijrh  electricity  department;  secretary  (£8011),  for 
the  City  of  Birmiufjhani  electricity  supply  department ;  instructor  in 
electrical  work  Uip-hting-  and  ])o\ver)  fur  the  Salford  War  Pensicms 
!  Committee  ;  two  encfineers-in-charfje  for  Worcester  electricity  works 
(5Bs.  and  a  bonus  of  lUs.).     See  our  advertising'  pages  to-day. 

The    Alliance    of    Employers    and    Employed. — It    is 

announced  in  the  Press  that,  in  view  of  the  success  ot  the  National 
Alliance  of  Employers  and  Emplo.ved  since  its  foundation  in 
London  in  December  last,  it  is  proposed  to  hold  a  meeting  of  leading 
employers  and  representatives  of  Trade  Unions  shortly,  in  con- 
nection with  the  Alliance,  to  adopt  a  constitution  and  a  programme 
which  will  establish  the  organisation  on  a  permanent  Ijasis  and 
set  forth  it^  views  and  intentions,  as  a  body  jointly  representative 
of  Capital  and  Labour,  in  regard  to  the  crucial  industrial  issues  of 
the  day.  The  offices  of  the  Alliance  are  at  (If,  Victoria  Street. 
Mr.  A.  11.  Paterson  is  the  secretai'y.  ' 

Commercial  Treaties. — In  the  House  of  Commons,  on 

Monday,  the  President  of  the  Board  of  Trade  said  that  the  position 
of  this  country  in  regard  to  its  commercial  treaty  engagements 
with  foreign  countries  was  being  carefully  examined  by  the 
Government  with  special  reference  to  their  bearing  on  inter- 
Imperial  trade  relations  and  the  conservation  of  Empire  resources 
after  the  war.     The  examination  was  still  proceeding. 

Allied  Control  of  Metals. — The    Timfs   states  that  tlie 
selieiiie  Inr  securing  the  future  of  the  mineral  and  metal  in- 
dustries of  the  Allied  couutrie.s  is  gradually  taking  more  deli- 
iiite    shape.      A    French     comiwny     has    just    been    formed, 
entitled    the  Societe   Minerais  et   Metaux,    with   a  capital   of 
;      10  million  francs   (£400,000),  for  the  purpose  of  fostering  and 
t     protecting    the  metal    industries  of   France.      The    company, 
if    which  i.s  tlioroughly  representative  of  existing  interests,   will 
r      seek  to  improve  and  extend  the  methods  of  distribution,  treat- 
ment, and  marketing  of  the   met.nls  produced  in  France  and 
her  colonies,  and  will  also  provide  financial  facilities  for  their 
development.     It   will   not   he    a    prolit-mnk'ing    entrrprist^    .so 
much   a.s  an   organisation  for  securing   the  economic  develiiji- 
iiient  and  control  of  the  country's  mineral  and  metal  indus- 
tries. 

Industrial  Reconstruction.— In  onr  issue  of  Octolier  12tli. 

p.   3-53,  we   gave  a  .somewhat  full  abstract  ot  the  scheme  of 

Industrial  Reconstruction,  for  the   study  of  which  a  Council 

is  to  be  estabhshed.     A  preliminary  meeting,   attended  by  a 

number  of    the   signatories    to  the  manifesto,    was  held    on 

Thursday  last  week  at  the  Savoy  Hotel.     Sir  Wilfrid  Stokes, 

President  of  the  British  Engineers'  Association,  presided,  and 

Mr.  E.  J.  P.  Benn  gave  an  account  of  the  progress  that  had 

!      been  made,   and  his  ideas  respecting   the   place   the   Council 

[      should  fill.    It  was  decided  to  appoint  a  provisional  commit- 

'      tee  of  five  to  consider  the  establishment  and  coiistitution  of 

the  Council.     Tlie  committee  consists  of  Sir  W.   Stokes.   Mr. 

Benn.   Mr.  T.   B.  Johnston,  and  Mr.   .T.   John.stone,   and  one 

other,  and  it  will  report  to  a  subsequent  meeting. 

Problems  of  Reconstruction.— S]icaking  at  the  National 
Liberal  Club  last  v,-i>ek.  Dr.  Addison,  Minister  of  Recon.struc- 
~"  tion,  said  that  no  sen.sible  man  would  say  in  what  precise 
aspect  the  problems  arising  after  the  war  would  present 
them.selves.  but  there  were  certain  conditions  which  they 
knew  certainly  would  exist.  There  would  probably  be  a  new 
world  after  the  war  with,  perhaps,  a  better  conception  of 
jiublic  duty,  with  different  conditions  and  new  probleins.  It 
was  their  intention  to  minimise  control  as  soon  as  was  pos- 
sible in  accordance  with  national  interests.  In  view  of  short- 
ages of  some  es.sential  commodities  it  would  not  be  possible 
wholly  to  free  ourselves  from  all  those  things  at  once.  They 
were  endeavouring  to  bring  into  their  counsel  experts  in  trade, 
r.mimerce.  labour.  &c.  The  progress  of  this  country  after 
the  war  depended  on  the  increased  productivity  of  the  nation 
MS  a  whole.  Unless  we  could  produce  more  we  should  be 
bankrupt.  The  war  had  manifested  a  gigantic  capacity,  and 
he  wanted  to  see  some  of  that  great  enthusiasm  projected  into 
reconstruction.  After  the  war  the  problem  of  material  sup- 
plies would  immediately  become  urgent.  He  had  a  strong 
body  of  experienced  men  working  on  the  problem,  and  they 
were  doing  all  they  could  to  .secure  the  raw  materials  which 
would  be  necessary.  The  needs  of  our  Allies  also  had  to  be 
considered.     Referring    to   demobilisation,   Dr.    Addison    said 


that  a  number  of  experienced  men  in  the  enfjincoring  trades 
were  going  into  the  qaestion  as  to  what  new  industries  could 
be  developed.  He  hoped  to  announce  the  names  of  the  com- 
mittee shortly,  and  it  was  intended  that  this  inquiry  should 
lie  the  first  nf  a  series.  They  would  also  inquire  in  view  of 
the  coming  dislocation  of  labour  uliat  cl.'iss  nf  labour  should 
be  employed. — Mnrninn  Post. 

U.  D.  Councils'  Association  and    Electricity  Supply. — 

We  referred  ui  mir  i.s.-ue  ni  Auj;ust  3rd  to  llie  resolution  of 
the  Executive  Co\nicil  appointing  a  sub-conmiittee  to  consider 
evidence  to  be  furnishi'd  on  behalf  of  the  A.ssociation.  The 
sub-committee  held  two  meetingN,  and  requested  Mr.  Nicholas 
to  give  evidence  on  certain  lines.  Prior  to  the  reference  by 
the  Executive  (\iuncil  it  had  been  suggested  that  an  engineer 
witness  should  also  be  appointed,  and  Mr.  .\.  II.  Dykes,  of 
Me.s.srs,  Hamlcock,  I)ykes  A'  Trotter,  con.sulting  engineers, 
was  invited,  and  suliscquently  gave  evidoiu'c  before  the  Elec- 
tric Power  Supply  Connnittec.  The  Tt.D.C.  Association  Sub- 
Conmiitteo  has  expressed  its  indebtedness  both  to  Mr.  Nicholas 
and  Mr.  Dykes  for  the  care  and  attention  they  have  given  to 
this  matt<^r. 

Electrically-Conlrolled  Motor  Boats.  — The    Admiralty 

has   issued   the  fdllouing    stateiueiit  :  — 

"  The  clcctrically-cuntioUcd  motor-boats  used  on  the  Bel- 
gian coast  are  twin  petrol  engined  ve.ssels  partially  clo.sed  in. 
and  travel  at  a  high  speed.  They  carry  a  drum  with  between 
30  and  50  miles  of  insulated  single-core  cable,  through  whicli 
the  boat  is  controlled  electrically.  The  forepart  carries  a  con- 
siderable charge  of  high  explosive,  probably  from  300  lb.  to 
5(X)  lb.  in  weight.  The  method  of  ojjerating  is  to  start  the 
engine,  after  which  the  crew  leave  the   boat. 

"A  seaplane,  protected  by  a  strong  fighting  patrol,  then 
accompanies  the  vessel  at  a  distance  of  three  to  five  miles,  and 
signals  to  the  shore  operator  the  helm  to  give  the  vessel. 
The.se  signals  need  only  be  '  starboard.' _' port,'  or  'steady.' 
The  boat  is  zigzagged  while  running ;  this  may  be  either  in- 
tentional or  unintentional.  On  being  steered  into  a  ship  the 
charge  is  exploded   automatically. 

"The  device  is  a  very  old  oae.  A  boat  similarly  controlled 
was  used  in  H.M.S.  Fenio".  (the  torpedo  experimental  ship) 
as  far  back  as  1885.  The  only  new  features  in  the  German 
boats  are  petrol  engines  and  W/T.  signals,  neither  of  which 
existed  then."  ' 

Scottish    Local    Authorities   and    B.  of  T.  Electricity 

Committee. — A  coulcrence  of  representatives  of  Scottish  Local 
'Authorities  has  been  held  in  connection  with  the  remit  to 
the  B.O.T.  Special  Couunittee  on  Electric  Power  Supply.  Re- 
presentatives were  present  from  Glasgow,  Paisley,  Greenock,. 
Kilmarnock,  Ayr,  Wishaw,  Motherwell,  Falkirk,  and  StirUng. 
After  an  interchanj^e  of  views  the  conference  resolved  as 
follows  :  — 

(1)  That  the  conclusions  of  the  B.O.T.  Committee,  so  far 
as  relating  to  the  division  of  the  country  into  areas  and  the 
establishment  of  large  generating  stations,  be  approved  gene- 
rallv;  (-1)  that,  where  a  local  authority  is  generating  or  is 
able  and  willing  to  generate  electricity  on  a  comprehensive 
system  such  as  is  recommended,  the  local  authority  should 
have  the  right  to  do  so  in  preference  to  a  joint  board  or  a  com- 
panv,  and  be  constituted  the  generating  authority  for  the 
area  in  which  their  district  is  situated;  (3)  that  the  distribu- 
tion be  left  in  the  hands  of  local  authorities  or  existing  com- 
panies; (4)  that  the  objects  outlined  in  the  remit  made  to  the 
B.O.T.  Committee  and  in  the  conclusions  already  arrived  at 
would  appear  to  be  attainable  in  large  measure  by  the  e.stab- 
li.shment  of  a  central  .  generating  authority  coupled  with  a 
scheme  of  linking-up,  and  that  the  trunk  mains  necessary  m 
connection  therewith  should  be  put  down  wholly  or  partially 
at  the  expense  of  the  Government;  (5)  that  underground  and 
overhead  cables  and  other  underground  and  overhead  works 
of  electricity  undertakings  be  rated  on  one-fourth  of  the  annual 
value  thereof;  (6)  that  the  proposal  to  establish  a  Board  of 
Electricity  Connuissioners  is  unnecessary,  and  that  a  separate 
department  of  the  B.O.T.,  with  additional  powers  jf  neces- 
sary be  constituted  for  dealing  with  electricity  matters,  sub- 
ject to  the  retention  of  an  appeal  to  Parliament  m  cases  where 
such  now  exists.  If  such  a  board  is  constituted,  it  should  be 
subject  to  the  control  of  Parhament,  and  all  existing  rights 
of  appeal  should  be  conserved ;  and  (7)  that  the  existing  rights 
of  local  authorities  as  regards  overhead  wires,  non-mterfer- 
ence  with  streets,  and  powers  of  purchase  be  retained,  with 
an  appeal  where  consent  is  unreasonably  w-ithheld.  _ 

Conn.  .7.  W.  Stewart  and  Mr.  W.  W.  Lackie  were  appointed 
to  represent  the  views  of  the  conference  to  the  B.O.T.,  and 
a  committee,  consisting  of  one  representative  from  each  ot 
the  towns  invited  to  the  conference,  was  appointed  to  go 
over  the  evidence  to  be  submitted,  and  to  watch  further  pro- 
ceedings in  the  interests  of  local  authorities.        .  .      ^  ., 

At  a  subsequent  meeting  of  the  Glasgow  Electricity  Commit- 
tee it  was  agreed  to  recommend  the  Corporation  to  authorise 
the  witnesses  to  state  that  if  it  is  ultimately  determined  to 
divide  the  conntrv  into  areas  for  the  purpose  of  generating  elec- 
tricitv  and  an  area  is  created  for  Glasgow  and  the  Clyde  and 
places  adjacent,  the  Corporation  is  prepared  to  become  the 
generating  authoritv  for  such  area,  provided  the  terms  and 
conditions  upon  which  they  are  required  to  do  so  w^iU  not  be 
detrimental  to  the  city  and  its  existir  g  electrical  undertaking. 
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Inquiry. — The  makers  of  "  Uacolite  "  are  asked  for. 

Volunteer  Notes.— County  of  London  Volunteer 
En(+inbers  (Field  Companies). — Headquarters,  Balderton  Street, 
Ctford  Street,  W.  1. 

Orders  (or  the  week,  bj  Liout.Colonel  C.B.  Clay,  V.D.,  commanaing  :— 

Officer  for  the  H'eefc.— Lieut.  C.  E.  ('ainplu'll. 

Sf3-t  f'f)i-  Dutii. — Lieut.  W.  J.  A.  Wutkius. 

Drilh.—Week  ending  Sunday,  November  25tb,  1U17  :-- 

Monday. — No.  3  Company,  Left  Half.    Recruits,  signalling,  (i.UO. 

Tuesday.—  Physitral  drill  and  bayonet  exercise,  7. HO. 

Wednesday.  -  No.  1  Company,  O.UO. 

'Thursday.— No.  2  Compauy.O;  signalling,  ambulance,  fi.JlO. 

i'^'iday. — No.;i  Company,  Right  Half.    Recrnits,  6.J10. 

Sunday. — Commaudant's  Parade  for  heavy  bridging  instruction  at  Ksher. 
Parade  Waterloo  Station,  opposite  No.  10  Platform,  8.35  a.m.  Uniform,  haver- 
sack, and  water  bottle.  Mid-day  rations  to  be  carried.  Compulsory  for  men 
in  Sections  A,  B,  and  C. 

Ma^fketnjt — Belvedere  Road,  Tuesday,  Wednesday,  and  Thursday,  5.30  to  7. 
(By  order)  Maclkod  Yearsley,  Capt.  and  Adiutonl. 

The  Whitley  Report. — In  the  course  of  the  debate  iu  the 

House  of  Lords  on  the  Marque.?9  of  Salisbury's  motion  respecting;' 
■■  Industrial  Unrest."  Viscount  Miliicr.  iu  replying,  referred  to  the 
Whitley  Report.  He  said  that  the  establishment  of  Industrial 
Councils  wa.s  by  universal  consent  the  most  important  point  in  the 
debate.  The  Whitley  report  reached  the  Government  as  a  confidential 
document  in  March.  It  met  with  universal  approval,  and  very  hig:h 
hopes  were  raised  as  to  the  beneficent  effects  that  might  result  from 
the  adoption  of  the  system  recommended.  Its  reception  was 
encouraging:  beyond  the  hifrhest  hopes  of  those  warmly  in  favour 
of  it.  Seven  of  the  Industrial  Unrest  Sub-Commissions  emphatically 
favoured  it.  The  Trade  Unions  by  a  frreat  majority  favoured  its 
principles  ;  several  maile  criticisms  and  reservations  ;  hardly  any 
were  absolutely  adverse.  Taken  as  a  wliole,  the  views  of  the  Trade 
Unions  and  of  the  Employers'  Associations  were  overwhelmingly 
in  favour  of  the  recommendations.  The  Government  had  no  long'er 
any  doubt  as  to  what  was  the  proper  course  to  pursue,  and  they  had 
given  instructions  to  the  Ministry  of  Labour  to  take  immediate 
action  to  carry  out  the  scheme.  A  new  department  of  the  Ministry 
of  Labour  was  now  at  work  trying-  to  get  Industrial  Councils 
established  as  quickly  as  possible  in  the  various  leading  industries. 
Certain  trades  were  to  be  started  with,  as  these,  before  the  report 
was  published,  were  making  preparations  for  the  constitution  of 
such  Councils.  From  these  the  Ministry  would  proceed  to  more 
difficult  spheres  of  action,  and  so  cover  as  large  a  portion  of  the 
field  as  could  be  covered  at  once,  as  quickly  as  possible.  Viscount 
Milner  s,aid  that  although  he  was  not  absolutely  optimistic,  he 
thought  that  he  could  say  that  the  new  departure  was  the  most 
hopeful  that  he  could  remember  in  the  great  field  of  social  reform. 
The  situation  was  full  of  anxiety,  and  the  work  which  had  been 
•  done  was  as  nothing  compared  with  the  mountains  that  had  to  be 
climbed,  both  in  the  war  and  iu  peace. 

Control  of  Tramway  Labour  and  Material. — The  Board 

of  Ti'ade  has  issued  the  following  announcement  in  regard  to  the 
regulations  of  the  supply  of  material,  &c.,  for  tramways  : — 

"  In  view  of  the  difficulty  in  meeting  the  demands  for  various 
materials  and  labour  required  for  the  maintenance  and  renewal  of 
the  permanent  way  and  rolling  stock  of  the  tramway  undertakings, 
the  Board  of  Trade  are  appointing  a  Committee  to  consider  the  needs 
of  these  undertakings,  so  that  the  necessary  steps  may  be  taken  to 
supply,  as  far  as  possible,  such  needs,  even  though  it  may  be  at 
gome  temporary  sacrifice  to  less  essential  undertakings.    . 

''  The  Municipal  Tramways  Association  and  the  Tramways  and 
Light  Railways  Association  are  being  invited  to  nominate  members 
to  the  Committee,  and  the  Board  have  asked  the  London  County 
Council  to  allow  Mr.  A.  L.  C.  Fell,  the  manager  of  their  tramways, 
to  serve  on  it. 

"  Mr.  James  Devonshire  has  been  invited  to  be  chairman  of  the 
Committee.  It  is  not  intended  that  the  control  of  tramway  under- 
takings shjuld  be  interfered  with  by  the  Committee." 

In  the  House  of  Commons.  Sir  A.  Stanley  said  that  the  object  of 
the  Committee  was  not  to  take  control  of  ti-am\vay  imdertaking.s, 
but  to  meet  the  needs  of  these  undertakings  engaged  in  work 
essential  to  the  prosecution  of  the  war, . 

Co-operation  between  Gas  and  Electricity.— I'l'imi  tlu- 

Rep  )i't  of  thr  National  (ki"  Council  on  ('nal  Sujiplics,  ice,  which 
was  recently  submitted,  it  ajipears  that  six  meeting.*  of  the 
"Utilisation  of  the  Fuel  Resources  Ccuninittce  "  havelieon  held,  and 
a  report,  which  it  is  proposed  to  submit  to  the  Government,  is  now 
in  preparation.  It  is  anticipated  that  suggestions  on  the  following 
lines  will  be  made  :— (1)  In  the  intere.sts  of  national  economy,  the 
desirability  of  all  coal  of  a  liituminous  character  hitherto  used 
directly  as  fuel  being  first  treated  for  the  extraction  of  its 
by-products.  C2)  Where  gas  undertakings  arc  in  proximity  to 
electric  power  stations,  an  endeavour  should  boimadc  to  enter  into 
an  arrangement  with  electric  undertakings  for  the  supply  of  fuel 
for  bteam-raising  in  the  forrii  of  coke  or  brec/c.  A  Sub-Committee 
i.s  now  investigating  the  question  of  tar-burniuL'  fur  strain- 
raising. —  /mil  iinil  C.  T.  lieriew. 

The    Six-Hour    Day, — Lord   iiuvi-iliiilinr  luoiiiuii-s  tn 

advocate  the  six-hour  working  day  in  factories  as  a  n\eans  for 
increasing  production  and  providing  work  for  all  the  men  who 
return  from  the  war.  JIa?hinery  would  increase  production  and 
enable  higher  wages  to  he  paid.  He  argues  for  a  better  environ- 
ment, a  bettor  outlook,  better  education,  and  more  leisure,  out  of 
which  real  culture  springs.  He  suggests  that  with  a  six-hour  day 
the  one  shift  could  woik  from  7  o'ch-ick  until  l.:iO  au<I  the  second 
could  then  come  on,  each  having  half-an-hour  allowed  for  meal- 
times. The  order  of  the  shifts  would  Ije  reversed,  in  .alternate 
weeks. 


OUR    PERSONAL    COLUMN. 

The  Edilors-  imlte  electrical  engineers,  whether  eonnected  with, the 
techiiicnl  or  the  cmninercial  side  of  the  profession  and  indns/ry, 
also  eieetrie  truminai/  and  railii'ai/  oflieials,  to  hee/i  readers  of  the 
EluCTUICAL  Rkview  posted  as  to  their  moeeoients. 


Central  Station  Officials. — The  J'oplar  13. U.  Jilcitricily 
Coiimiitlco  ivcoiiiiiieiids  that  in  order  tu  bring  the  war  huiuis 
ui  jiiuuii'  ot'licciN  lu  tile  electricity  deijartiiienl  into  lino  \\illi 
the  last  increa.se  gjauted  to  workmen  and  advances  to  juiiioi 
ulUcers  in  the  wo/l^s  department,  an  additional  war  bonus  ul 
itlU  per  aunuui  .■should  be  granted  to  these  officers,  Eleven 
olHccrs  will  be  allected,  viz,  :  seven  at  ^185,  three  at  i'i;";0, 
and  one  at  £VM)  per  annum, 

Derby  T,U,  has  appiuved  of  the  following  increases  in 
,salaries  : — .Messrs.  G,  J.  Scales  and  H.  T.  Letchford,  charge 
engineers,  from  .£130  to  £160  per  annum,  and. to  MilO  m 
January,  1918;  Mr.  R.  Littlewood,  clerk,  from  iJil'i  to  i'lau 
lier  annum;  Mr.  W.  U.  Huliston,  clerk,  from  ,i;iU8  to  i'l'i) 
j)er  annum. 

Ml-.  J.  W.  Lowe,  senior  shift  engineer,  Wigan  Corporation 
electricity  department,  wa.s  presented  with  a  case  of  cutlery 
on  7th  inst.  on  his  leaving  to  take  up  the  jiust  of  station 
supcriutoudeut  to  the  L/eylaud  Motor  Co.  at  the  Jiew  steel 
works,    Faringtou. 

Mr,  John  Lambeht,  Corporation  electrical  engineer,  Perth 
has  had  his  salary  increased  by  £25.  r 

At  the  end  of  November,  Mr.  Arthur  T.  Smith  will  l>c 
severing  his  connection  with  the  Leigh  'Corporation  electricity 
works,  of  which  he  has  been  engineer  and  manager,  as  he 
has  accepted  an  apjxiintment  on  the  stall  of  the  British  Dye.'^. 
Ltd.,  JiuddersUeld. 

tienerat. — The  King  has  granted  the  Royal  authority  to 
Sir  John  Hunter,  K.B.E.,  IJirector  of  Factory  Construction 
and  Director  of  Iron  and  Steel  Production;  Sir  Leonard 
Wilkinson  Llewelyn,  K.B.E.,  Controller  of  Non-Perrous 
Materials  Supply;  and  Mr.  Willum  Turner  MacLellan, 
Officials  of  the  Ministry  of  Munitions  of  War,  to  wear  the 
Cross  of  Chevalier  of  the  Legion  of  Honour,  conferred  upon 
them  by  the  President  of  the  French  Republic  in  recognition 
of  valuable  services. 

The  following  service  appointments  have  been  gazetted  : —  . 
Fortress  Electric  Lights. — Ihe  undermentioned  to  the  Second- 
Lieutenants  on  probation  :  Corporal  James  Paton,  from  the 
Royal  Engineers  (T.F.);  Corporal  Arthur  Ormaus  Lyoub, 
from  Royal  Engineers  (T.P.);  Sergeant  Albert  Seddons,  from 
Royal  Engineers  (T.F.);-and  Statl'-Sergeant  J.  H.  Tulloch. 
from  the  Royal  Engineers  {T.F.).  Tyne  Electrical  Engineers. 
— John  R.  Lang-Hyde  to  be  Second-Lieutenant. 

Glasgow  T.C.  has  appointed  the  following  conveners  and 
vice-conveners: — Tramways  Committee,  Mr.  M.  W.  Mont- 
gomery and  Mr.  T.  Kelly;  Electricity  Committee,  Mr.  W.  \\. 
Hannay  and  Mr.  P.  G.  Stewart  respectively. 

Mr.  Harrison  .Barron  has  been  elected  chairman  of  the 
Birmingham   Tramways  Committee  for  the  eleventh  time. 

Mr.  H.  Lui'TON  and  Mr.  J.  Clark  have  been  elected  chiiii- 
man  and  vice-chairman  respectively  of  the  Jjceds  Corporalimi 
Electricity   Committee. 

Aldermen  R.  A.  Smithson  and  H.  Brown  have  been  elected 
chairman  and  vice-chairman  respectively  of  the  Leeds  Cor- 
poration Tramways  Committee. 

Roll  of  Honour.— Second-Lieutenant  R.  O.  Glad-stonk. 
R.E,,  has  been  killed  in  action.  At  the  outbreak  of  the  wai 
he  was  in  Spain  for  the  British  Thomson-Houston  Co.,  but 
came  home  and  at  once  joined  up  in  the  ranks. 

Sergeant  W,  J,  Bennett,  R.E,,  killed  in  action,  was  a  wire- 
less (jperator  with   Ihe  Marconi  Co. 

Private  N.  Wjiitk,  wounded  and  missing,  was  eiii|iliiyril 
by  the  Automatic   Telephone  Co.,  Liverpool. 

Private  W.  -Wkih,  Manche.ster  Regiment,  killed  in  action, 
was  before  the  war  in  the  employ  of  Messrs.  Baxendale  and 
Co.,   Ltd.,    Manchester. 

Private  IT.  Crowley,  Manclie.ster  Regiment,  of  Spring  (jai 
dens.   Barton,  killed   in   action,  was  employed   at   the   Briti.'-li 
Westinghouse   Co..  Ltd.,   TralTord   I'ark. 

Private  D.  Gkeoouv,  Border  Regimi'nt,  killed,  was  employe  ' 
by  Messrs.   W.  T.  Glover  &  Co.,  Ltd.,  TrafTord  Park. 

Private  P.  H.  BowKRS,  Royal  Warwickshire  Regiinenl. 
killed  in  action,  was  'i'.l  years  of  age,  and  employed  by  the 
St.   Helens  Cable  Co.,  Warrington. 

Sapper  C.  'Vickers,  R.E.,  killed  in  action,  was  an  electiii; 
ineti'r  inspector   for   the   I./eeds  Corporation. 

Corporal  W.  HoLaATR,  K.O.Y.Ij.L,  killed  in  action.  v.:i> 
eiii|iloyed  by  Me.s.srs,  Wright  &  Wood,  Halifax. 

Private  E.  KaVI.ev,  of  the  Loyal  North  Lancashire  Re^'i 
iiieiit,  who  was  wounded  and  taken  pri.soner  during  the  Hattle 
of  the  Siimme  last  year,  has  written  home  from  Gennaux . 
enclosing  a  photograph,  and  saying  he  is  as  cheerful  as  cir- 
cumstances will  permit.  He  thanks  Messrs.  Dick.  Kerr  ami 
Co.,  Ltd..  Preston,  for  the  parcels  sent  during  the  last  VI 
months,  all  of  which  he  has  received. 

Private  E.  Starkf.v,  West  Yorkshire  EeRinriont.  an  eiiiplov 
of    .\Ie.ssrs     Mes.scnper   k    Sons,    Birmingham,    electric   lamp 
iiianiifactiirers,  has  gained    the  Military    Medal    for  carrying 
messages  continuously  through   heavy   shell   fire. 

Corporal  ,1.  B.  MoGG,  K.O.Y.L.I.,  has  fallen  in  action.    He 
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was  an  employtS  of  the  Electric  &  Ordnance  Accessories  Co., 
Birmingham. 

iluiiner  .T.  W,  Osborne,  R.F.A.,  of  Elland,  who  is  an  elec- 
iiuiiin.  ha.s  bet'U  awarded  the  Military   Medal. 

I'livati'  .1.  h.  Millings,  Australian  Infantry  Force,  who  v\a« 
;iii  ilootrital  enfiineer,   has  fallen   in  action. 

Ciiiporal  A.  0.  Pkarck,  R.E.,  formerly  an  overhead  lincx- 
iiKiii  (in  the  (\irporation  tramways  at  Croydon,  who  is  in 
ho.'^pital,  has  boon  awarded  the  Military  Medal. 

I.anoo-Corporal  0.  Thakh,  H.W.  Kent  llegiment,  who  has 
lioon  uuuiuIihI,  was  on  the  staff  of  Mr.  B.  Powell,  electrician, 
Tiinhridyo   Wells. 

Corporal  C.  H.  Tompkins,  Oxford-  and  Bucks  Light  In- 
fantry, who  has  died  of  wounds,  was  in  the  Rughy  works  of 
the  R.T.H.  Co. 

l''irst-Cla.ss  Air  Mechanic  P.  P.  Hooker,  who  jcjitiod  the 
R.F.C.  in  February,  1915,  whilst  an  electrical  engineoiing 
pupil  with  Mr.  A.  T.  Lambert,  manager  of  tho  Maid.'^tone 
Corporation  tramways,  has  been  awarded  the  Military  Medal 
for  liravery.  ■» 

Private  A.  W.  Jacobs,  City  of  London  Fusiliers,  who  has 
fallen  in  action,  was  an  employe  of  Messrs.  Johnson  and 
Phillips,    Ltd.,  of  Charlton,   S.E. 

Sergeant  H.  H.  J.  Heritage,  who  was  with  Messrs.  Hill, 
I  I'lon  &  Co.,  electrical  engineers,  of  Oxford,  when  he  was 
mobolised  as  a  Territorial  on  the  outbreak  of  war,  has  been 
given  a  conimi.'ision  as  Second-Lieutenant  in  the  R.E. 

Pnyat<>  F.  Hilditch,  killed  in  action,  was  in  the  electrical 
department  of  the  Potteries  Electric  Traction  Co. 

nriver  ("!.  11.  Mason,  R.F.A.,  who  has  fallen  in  action,  was 
oil  the  stalV  of  the  Potteries  Electric  Traction  Co. 

Obituary.— Mn.  J.  Rtell.— Mr.  John  Stell,  of  Shipley,  who 
died  last  week  in  his  68th  year,  was  the  chairman  of  the 
Yorkshire  Cable  Co..   Ltd.,   Bradford,  from   its  inception. 

Ml!.  WooDHEAD. — The  death  is  announced  of  Mr.  Wood- 
head,  rolling  stock -wiperintendent  to  the  Walsall  municipal 
tramways  undertaking. 

Mr.  W.  du  B.  Ddddell.— The  funeral  of  the  late  Mr.  W. 
du  B.  Duddell  took  place  at  Brighton  on  November  8th,  in 
the  presence  of  his  relatives;  Mr.  W.  M.  Mordey  and  Mr. 
Roger  Smith,  representing  the  Institution  of  Electrical  Engi- 
neers, and  Prof.  T.  Mather,  F.R.S.,  representing  the  Royal 
Sixiety  and  the  Physical  Society,  were  also  present  at  the 
ceremony. 

-Commandant  C.  Tissot. — From  La  Revue  GeneraU  d'Elec- 
tricili  we  learn  that  Commandant  C.  Tissot,  the  distinguished 
French  naval  officer.  Professor  at  the  Naval  School,  and  a 
noted  exponent  of  wireless  telegraphy,  died  on  October  1st  at 
the  early  age  of  49.  Amongst  other  achievements,  he  was 
one  ^f  the  first  to  measure  the  current  received  in  wireless 
telegraphy,  and  to  deduce  the  law  of  range,  to  study  the  damp- 
ing of  antennte  and  its  relation  to  the  quality  of  the  earth- 
connection,  and  to  advocate  and  assist  in  the  introduction  of 
wireless  time  signals,  and  during  the  war  he  was  constantly 
employed  upon  work  of  national  importance,  in  the  course 
of  which  he  contracted  the  illness  which  led  to  his  untimely 
death. 


CITY   NOTES. 


NEW    COMPANIES     REGISTERED. 


Rustless  Iron   (Cowper=Coles  Process),  Ltd.  (148,832).— 

Rejiistered  November  firli.  C.pitnl,  £'j,JOU  in  3,000  7^  per  cent.  cum.  pi  ■;! 
shans  of  £1  each,  and  ln,l.(00  ortl.  sh.Tres  nf  Is.  each.  To  carry  on  any 
business  connected  widi  the  manufacture  of  lustlfss  iron  and  other  metals, 
and  the  development  of  processes  for  preventing  rust  and  corrosion,  and  to 
carry  on  the  business  of  mechanical  and  electrical  engineers,  metallurgists, 
chi*mists,  &c.  Agreement  with  Sherard  Cowper-Coles.  The  subscribers  {each 
with  one  share)  are: — \V.  H.  Essex,  Haven-o'-Rest,  Sunniead  Road.  Sunbury- 
on-Thames.  company  secretary ;  H.  V.  Steele,  9,  The  Avenue,  Sunbury-on- 
Thames,    company    secretary.  First    directors :    Sherard    Cowper-Coles,    and 

others   to    be  appointed   by    the   subscribers. 

Taylor  &  Co.  (Hatton  Garden),  Ltd.  (148,833).— Private 

company.  Registered  November  fith.  Capital.  £1.000  in  £1  sh.Tres.  Manu- 
facturers of  and  dealers  in  mica,  micanite,  electrical  plant  and  accessories, 
insulating  machinery,  mica  chimneys,  lamp  tops,  &c.  The  subscribers  (each 
with  one  share)  are  : — Miss  J.  Taylor,  40,  Hatton  Garden,  E.C. ;  E.  W. 
Tester,  25.  Victoria  Street.  S.W".,  stockbrokf^r.  The  first  directors  are  to  he 
appointed  by  the  subscribers.  SolirJtors  :  Campbell,  Hooper  &  Todd.  30, 
Golden    Square.    W. 

G.  &  S.,   Ltd.   (148,816).— Private  company.     Registered 

November  5th.  Capit.nl.  £1  200  in  £1  '  shares.  Electrical,  jjrnernl,  and 
mechanical  entjineers.  machinists,  founders,  smiths,  fitters,  wood  workers, 
■builders,  painters,  japnnners,  enamellers,  manufacturers  of  and  dealers  in 
motor  cycles  and  cars.  &-c.  Agreement  with  K.  E.  L.  Guinness  and  C.  M. 
Smith.  Th*^  subscribers  (each  with  one  share)  are  : — K.  E.  L.  Guinness, 
.Aranmore.  Kingston  Hill,  Surrey,  engineer;  C.  L.  Smith,  Glenavon,  Bed- 
ford, engineer;  H.  P.  Hawthorn,  Newlyn.  Jar\'is  Brook.  Sussex,  engineering 
works  manager:  Mrs.  B.  Fuller.  17.  Moscow  CTourt,  \V.  2.  The  first  directors 
are  to  be  appointe<J  bv  thr-  subscr'h-rs.  Solicitors  :  Mellor  &■  Co.,  8.  Coleman 
Street.    E.C. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


The    traffic     receipts    dining    thi'    year 
Auckland  cmled   June  30th,  JU17,  were   i"iS-2,0ysi   an 

l:lectric  Tram  iiicreaso  of  .£7,'J14.  The  total  revenue 
ways  Co.,  Ltd.  wa.s  ;fi286,880.  After  providing  for  all  f\ 
peuscB  chargeable  to  revenue,  including 
.t"2(l,802  for  debenture  and  other  inlerej^t,  ;l;5,40L  for  rental 
and  percentage  of  profits  payable  to  the  Auckland  City  Coun- 
cil, and  setting  asiile  .i'Jo.OtlO  to  renewals  :inil  depreciation 
account,  the  surplus  is  i;,5r),:jl7,  plus  .i'4,(j(n  liroiiglit  lorwar.l, 
making  £59,917.  After  paying  the  pr(>iiM-ence  diviilend 
(.*9,(X)0),  putting  £\i),m)  to  reserve,  and  jiaying  a  total  divi- 
dend of  Is.  7<i.  per  share,  less  income-tax,  for  the  year  on 
the  ordinary  shares.  ,i'.5,'2.92  is  to  h.e  cabled  forward.  During 
the  year  £8,486  lir.st  mortgage  debenture  stock  was  hought 
and  cancelled  at  an  average  cost  of  93i  per  cent.  No  further 
capital  was  issued.  The  capital  expended  was  £9,540,  chiefly 
for  the  Upper  Queen  Street  extension,  which  was  opei>ed  iii 
October  of  last  year.  The  route  miles  open  are  '27.13,  as 
against  26.59.  Tlie  pas.«engers  carried  were  43,.351.032,  against 
42,352,534.  Average  receipts  per  passenger  1.57d.,  against 
1.56d.  Average  expenditure  per  passenger  l.OOd.,  against  90d. 
In  his  speech  at  the  annual  meeting 
Drake  and  held  last  week,  Mr.  B.  Di!Ake  said  that  the 
Gorham,  Ltd.  year's  proht  of  £11,395  compared  with 
£8,527  for  the  preceding  year,  and  consti- 
tuted a  record  .since  1903.  Although,  as  in  mo.st  British 
electrical  concerns,  their  dividends  paid  in  the  past  had  not 
been  such  as  an  investor  expected  from  an  industrial  enter- 
prise, yet  the  amounts  earned  had  now  exceeded  the  capital 
of  the  company.  The  a.s.sets  had  been  increased  by  over 
.£35,000,  and  about  £93,000  had  been  distributed  in  dividends. 
By  adopting  a  conservative  policy  in  the  matter  of  distribu- 
tion they  had  been  able  to  enter  new  fields  without  having 
to  raise  additional  capital,  which  would  have  been  difficult 
to  obtain.  It  was  fortunate  that  the  board  decided  in  the 
past  not  to  rely  solely  on  country-house  lighting,  with  which 
the  name  of  the  company  was  originally  connected,  for,  in 
spite  of  the  practical  susiJension  of  this  class  of  work,  they 
had  been  able  by  manufacturing  and  wholesale  trade,  coupled 
with  contracting  for  the  equipment  of  war  factories,  camps, 
aerodromes,  &c.,  to  reach  a  turnover  considerably  in  excess 
of  what  was  previously  found  possible.  There  was  "little  doubt 
that  the  supply  of  electrical  power  to  factories,  in  which 
direction  the  company  had  acquired  considerable  experience, 
would  after  the  war  become  a  more  valuable  branch  of  their 
business.  The  power  station  erected  by  the  company  for  a 
leading  chemical  company  had  for  some  time  been  working 
night  and  day,  and  had  given  satisfaction.  Negotiations  were 
in  progress  for  similar  work  on  a  larger  scale.  The  Man- 
che.ster  branch  had  done  well  in  all  departments,  and  again 
showed  increased  profits.  The  electric  vehicle  business,  as 
might  be  expected,  had  .j^fcreased,  and  there  was  no  doubt 
that  the  results  obtained  would  ensure  a  continuance  of  this 
method  of  propulsion  even  when  petrol  was  again  available 
at  reasonable  prices.  As  the  lease  of  the  present  warehouse 
and  works  was  expiring,  and  it  was  evident  that  the  turn- 
over warranted  larger  premises,  they  had  taken  the  Rocking- 
ham Works,  Newinpton,  on  lease.  It  had  been  difficult  to 
decide  on  the  -size  of  works  which  they  were  justified  in 
acquiring,  owing  to  the  ab-sence  of  any  declaration  on  the 
part  of  the  Government  as  to  their  after-war  policy.  Mani- 
festly, if  the  pre-war  dumping  was  again  to  be  permitted, 
and  the  electrical  industry  was  not  to  be  fostered  more  than 
in  the  past,  the  manufacture  of  electrical  goods  would  again 
show  poor  returns  on  capital  invested.  In  view  of  the  un- 
certainty, they  had  not  felt  it  wise  at  present  to  extend  their 
manufacturing  on  the  scale  that  they  would  have  wished. 
They,  however,  anticipated  that  in  any  event  the  wholesale 
merchanting  branch  at  home  and  overseas  would  expand, 
and  they  were  negotiating  for  a  warehouse  which  should 
meet  their  needs  for  many  years.  They  had  a  good  list  of 
orders  for  the  first  quarter  of  the  current  year,  and  were 
constantly  receiving  repeat  orders,  but  if  the  war  continued 
it  was  irmiossible  to  foretell  what  results  they  might  he  able 
to  show  W  the  next  balance-sheet. 


Isle  of  Thanet  Electric  Tramways  &  Lighting  Co.,  Ltd.— 

.■\greement  dated  October  2.5th.  1917,  to  issu,-  £3.000  debenture  stock  for  a  loan 
of  £1.500.  Property  charged  :  That  charged  by  trust  deed  of  January,  1902, 
securing  the  company's  debenture  stock,  viz.  : — The  company's  undertaking 
and  propertv,  present  and  future.  Holder :  J.  B.  Glenn,  Moorgate  Station 
Chambers,    E.C. 


Western  Telegraph  Co.,  Ltd. — The  company  has  now 
issued  its  report  for  the  year  endeil  -June  30th.  The  revenue 
was  £1,073,296,  and  the  woi-kiug  expenses  were  £397,891. 
After  providing  £32,747  for  debenture  interest,  and  £149,2'20 
for  income-tax  and  excess  profits  duty,  the  balance  is 
£498,432,  plus  £38,345  brought  forward.  There  has  been 
transferred  in  further  reduction  of  the  amount  of  capital 
expenditure  in  exce.=-s  of  the  share  capital  anil  debenture  stock 
issued  £150,000,  to  general  reserve  £100,000.  to  land  and  build- 
ings depreciation  fund  £30,000,  and  to  maintenance  ships 
reserve  fund  £30.000.  The  total  distributions  for  the  year 
have  amounted  to  8  per  cent.,  free  of  tax,  leaving  £35.433  to 
carry  forward. 

Stothert  &  Pitt,  Ltd,— Dividend  of  10  per  cent,  and  a 
bonus  of  2J  [ler  cent.,  free  of  tax,  on  the  ordinary  shares. 
£5,000  is  put  to  reserve,  and  £12,998  to  the  extinction  of 
goodwill   account. 
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Quebec  Railway,  Light,  Heat  &  Power  Co.,  Ltd. — At  the 

annual  meeting,  held  m  Montreal  ou  October  Uth,  it.  was 
reported  that  the  ^'ross  earnmg  for  the  year  ended  June,  1917, 
were  $1,832,03'2,  an  increase  of  $100,299.  Miscellaneous  in- 
come was  $'230,851,  and  the  increase  from  all  sources  was 
.$9-1 ,281.  Operating  and  maintenance  expenses  at  $1,155,%!) 
.showed  an  increa.-^e  of  $120,218.  The  net  surplus  is  $200,587. 
The  proiwrties  had  been  kept  in  a  high  state  of  efficiency, 
$22ri,:-i(i(.i  having  been  expended  during  the  year  on  mainten- 
ance accounts.  The  capital  ^xjiended  during  the  year  was 
$302,664.  Mr.  H.  G.  MattheVs,  the  general  manager,  died 
in  -Tidy,  and  Mr.  W.  ,T.  Lynch,  treasurer  .and  comptroller, 
had  been  .appointed  to  his  post.  The  Hon.  R.  Mackay,  a 
(hrector  since  the  organisation  of  the  company,  died  in 
ncci'iiilior. 

Nairobi  Electric  Power  &  Lighting  Co.,  Ltd. — The  ac- 
counts for  1916,  the  publication  of  which  has  been  delayed  by 
war  conditions,  shows  that  the  units  generated  were  1,495,281, 
as  against  1,122,744  for  1915;  motors  connected,  b.h.p.  648, 
against  431  in  1915;  lights  connected  (40  watts)  9,811,  against 
8,044  in  1915.  The  auxiliary  steam  plant  erected  at  Nairobi 
was  used  to  t\w  extent  of  rather  more  tharf  10  per  cent,  of 
the  total  units  generated.  The  share  capital  is  :£32,960  issued, 
a  slight  increase.  The  preference  and  ordinary  shares  have 
been  consolidated  into  shares  of  one  class  only.  The  war 
occasions  increasing  difficvdties  in  carrying  on  the  company's 
operations.  Further  developments  ara  nearly  stopped  on  ac- 
count of  the  inipo.s.sibility  of  procuring  the  necessary  plant 
and  materials  at  Nairobi.  A  final  dividend  of  4  per  cent., 
making  the  total  10  Jier  cent,  for  the  year,  less  income-tax,  on 
all   shares,  is  to  be  paid. 

Traftord  Park   Estates,    Ltd For  the  year  ended   June, 

1917.  the  profit  was  ;£35„526,  plus  £50,352  brought  forward. 
A  dividend  of  5  per  cent,  is  recommended,  carrying  forward 
.€o4,7G6. 

United  Electric  Tramways  of  Caracas,  Ltd. — A  dividend 
of  7  per  cent.,  less  income-tax,  for  the  year  is  to  be  paid, 
carrying  i£l,899  forward. 


STOCKS     AND     SHARES. 


TuHSD.w  Evening. 

Stock  Exchange  markets  are  in  quiet  mood.  Russia  and 
Italy  are  uncomfortable  factors.  From  the  merely  financial 
point  of  view,  Russia  is,  for  practical  purposes,  written  oH' 
for  the  time  being,  but  it  is  hoped  that  the  Italian  prospect 
may  any  day  take  a  sharp  turn  for  the  bettor.  Money  goes 
steadily  into  the  new  War  Bonds;  s\d)Scriptions,  however,_ 
.-ire  less  than  they  ought  to  be,  and  it  would  appear  as  though' 
capital  were  being  accumulated  in  deposit  and  other  accounts. 
Still,  the  applications  do  make  a  diflerence  to  the  volume  of 
investment  business  which  might  otherwise  be  flowing  into 
Stock    Exchange   markets. 

\Yhile  Homo  Railway  stocks  are  letter  as  a  whole,  the 
T'nderground  list  is  dull  and  heavy.  Income  Bonds  further 
gave  way,  and  the  shilling  shares  went  back  to  6s,  Metro- 
politan Consolidated  rallied  after  being  weak  at  22J. 

Tlie  most  active^part  of  the  electrical  markets  is  that  con- 
cerned with  the  manufacturing  shares.  Comparatively  speak- 
ing, there  is  a  lot  of  business  doing  in  Edi.son  Swan  shares, 
which  stand  at  the  good  price  of  26s.  Cd.,  while  the  fully-paid 
hold  their  rise  at-2J.  Cromptons,  too.  are  strong  at  13s.  6d., 
with  a  good  demand  for  them,  and  the  preference  are  15s. 
(leneral  Electrics  hold  their  big  ri.'ic,  the  ordinary  at  18L 
while  the  preference  are  lOi,  and  there  would  be  much  more 
doing  in  them  were  there  siUTicient  supply  of  shares  to  render 
the  market  liquid  British  Aluminiums  reacted  a  shade  to 
32s.  The  little  ri.se  in  Aron  ordinary  brought  in  a  fc*-  sellers, 
and  the  price  has  gone  back  a  trifle  to  2s.  .3d.  There  still 
si'ems  to  be  an  exix-ctation,  rather  than  a  hope,  that  some 
kind  of  amalgamation  or  agreement  of  interests  will  be 
arrived  at  between  various  manufacturing  interests,  and  to 
the  expectation  Is  added  the  hint  that  the  ITnited  States 
manufacturers  may  also  come  into  the  business,  but  we  have 
failed  to  find  any  justification  beyond   rumour  only. 

The  foreign  division  is  ihdi.  with  the  exception  of  Brazil 
Tractions.  The  latU^r  have  recovered  a  point  to  43.  and  are 
a  better  njarket  than  they  have  been  lately.  British  Columbia 
Deferred  at  2.H  is  J  bett4>r,  and  the  4i  per  cent,  debenture 
stock  retains  its  recovery  of  4  points.  Mexican  Light  and 
Common  first  bonds  went  back  to  42,  a  drop  of  3  points, 
most  Mexican  issues  being  weak.  Thero  is  no  change  in  tlie 
.\rgentine  list.  It  is  worth  observing  that  Indian  shares  are 
in  some  request.  Bombay  Electric  preference  moved  up  to 
9J.  M-idras  preference  are  wanted  about  li;  the  last  business 
record-d  in  the  shares  was  at  41  in  the  middle  of  .7uly.  Cal- 
cutta Trams  changed  ban  1s  the  other  day  at  C  13/16;  the 
price  of  the  preference  is  £4.  and  the  4i  per  cent,  debenture 
stock  ha.s  latelv  hardened  to  74.  There  is  a  little  business 
passing,  too,  in  British  Electric  Trnctions.  the  ordinary  being 
easier  at  31i,  the  6  per  cent,  participating  preference  stock 
74.  while  the  first  and  second  debentures  are  74  and  65  respec- 
tively. I,a  Plata  Tramway.s  ordinary  were  done  the  other 
dav  at  2s.  4Jd.,  and  the  preference  stand  about  Bs.  3d.    Lon- 


don United  Tra'mways  debenture  is  unchanged  at  35J,  on 
the  company's  publication  of  its  intention  to  apply  for  Parlia 
inentary  permission  to  re-arrange  its  fares.  Cape  Electri; 
Trams  are  lower  at  lis.  3d. 

The  telegraph  market  is  quiet.  Anglo-Americau  preferrc.l 
fell  a  point  to  97,  but  the  Ea.stern  group  keeps  its  prices,  and 
Westerns  in  particular  are  strong  at  15J.  Oriental  Telephone- 
went  l)ack  to  3.  Marconis  have  undergone  a  change  for  tin 
better,  the  parent  .shares  hardening  to  3:i,  while  the  Marin.;- 
maintain  their  position  as  the  liiiuest  of  the  group  at  2  21/3-J. 
The  speculation  in  ;\merican  Marconi  and  in  Canadians  has 
died  out  for  the  time  being.  The  prices  of  the  two  are  res- 
pectively 21s.  6d.  and  10s.  6d. 

City  of  London  ordinary  shares  are  i  better  at  13J,  this 
being  the  only  change  in  the  lighting  list  on  the  week. 
Dealers  in  the  market  report  that  there  is  still  a  stroii- 
demand  for  the  best  class  .shares,  of  which  the  scarcity  i 
almost  as  marked  as  that  of  tea,  butter,  and  sugar,  while  it 
is  almost  impossible  to  obtain  debenture  stocks.  Activity  in 
the  manufacturing  list  makes  up  a  good  deal  for  the  quietudi 
of  business  in  the  .supply  shares,  and  one  liears  an  occasional 
wish  that  certain  companies  would  follow  the  example  set  in 
other  directions,  and  split  their  shares  into  smaller  denomina- 
tions in  order  to  render  the  market  in  them  more  liquid.  Of 
this,  however,  there  is  no  indication  at  present,  nor  does  it 
seem  to  be  at  all  likely  that  such  a. course  would  be  pursued. 
The  Rubber  share  market  is  quiet,  and  inclined  to  go  lower 
in  companv  with  the  price  of  the  raw  article.  Provincial 
buvers  show  a  mild  dispo.sition  to  pick  up  tin  and  copper 
•shares,  and  the  armament  group  is  a  httle  better.  Taken  all 
round,  however,  Stock  Exchange  business  is  quiet  :  the  War 
Loan  and  industrials  make  the  best  showing. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES, 
Home  Bleotrioitt  Coufahixb. 

Dividend  Price 

^  Nov.  13,   Rise  or  (all 

1916,    1916.  1917         this  week, 

Brompton  Ordinary       ••        ••      "^9         ?  j*  ~ 

ChariDg  Cross  Ordinary           ..        6          6  i 

do.       do,         do.     4iPreI..       «i       *i  B|  " 

Chelsea       *        »  is!  +  ^ 

City  o(  London     ■•••„••       1         b  fni  _' 

do.       do.   6  per  cent.  Pret.       6         6  lOJ  — 

County  of  London           ••„•.•?         2  Tn 

do.         6  per  cent.  Pref.       8         B  lu  — 

Kensington  Ordinary     •  •        ■  •       '         ^  f *  _ 

London  Electric  . .        ••„•,•        °          ?  i, 

do.         do.  6  per  cent.  Pret.       6         4  ai  — 

Metropolitan         ..        ••„•.•        ?.        5i  Si 

do.           41  per  cent.  Pref.       IJ       4J  »i 

Bt.  James'  and  Pall  Mall          . .        8         B  7  — 

South  London        ...        ..       6         B  a 

South  Metropolitan  Pret.        ■■       I        I  cs  ~ 

Westminster  Ordinary  ....        7         7  IS 
Tkleobaphb  and  Telhphonkb. 

Anglo-Am,  Tel.  Pref 6         6  97  -7 

^    do.            Def 8B/6      IJ  asi 

Chile  Telephone f         J  'in 

CuhaSuh.Ord. 6         '  "J  - 

Eastern  Extension          ..        ..        »         "  ■»■• 

Eastern  Tel,  Ord 8         8  149t  - 

Globe  Tel,  and  T.  Ord II  Hi  ~ 

do,               Pref.            ..    •  6         6  IP3  — 

Great  Northern  Tel ^       ?i  ki*  ~' 

Indo-European 12        }!  q?  7    ■ 

Marconi       ..        ..  ^    ..        ••      JJ        !„  b*                      T 

Oriental  Telephone  Ord.         ..      10        10  B  -t 

United  R.  Plate  Tel L     J  ,'*  ~ 

West  India  and  Pan 8d.    M.  It;!  — 

Western  Telegraph        ....       7         B  i&i 

HouB  Railb, 

Central  London,  Ord.  Assented        4         J  60i  — 

Metropolitan         1          ».  ^"  — 

do.         District       ..        ..      Nil      Nil  16  - 

Underground  Electric  Ordinary     Nil      Nil  IJ  — 

do.               do.     "A"     ..      Nil      Nil  6/1  -9d. 

do,              do,     Income         6         4  o^  —  i 

E'OBEION  Tbaub,  *o, 
Dividend 

1916.    1916. 

Adelaide  8up.  6  per  cent.  Pref.        6         6  4J  — 

Anglo-Arg.  Trams,  First  Pret.           6*        '»  .  5,  ~ 

do.                and  Pret.  . .        Bj      —  2J  - 

do.               6  Deb.      ..6         5  68  — 

Brazil  Tractions 4          4  41i  +1 

Bombay  Electric  Pref «         6  HI  +  S 

BritishOolumbia  Elec.  niy.  Pfce.    6         6  42j  - 

do.            do.           Preferred  Nil    Nil  30  — 

do               do.           Deferred  Nil    Nil  38  +  i 

do.            do.           Deb.          4^       41  65  — 

Mexico  Trams  6  per  cent.  Bonds     Nil    Nil  414  — 

do.            6  per  cent.  Bonds     Nil    Nil  88  — 

Mexican  Light  Common          . .        Nil    Nil  I'ii  — 

do.             Pret Nil    Nil  85  - 

do.            let  Hondo       ..        Nil    Nil  421  -3 

MAWrFAOrUBINa   OOKPAWIBa 

Baboock  4  Wilcox         ..        ..       16       16  3 Aid  - 

British  Aluminium  Ord.          ..         7        10  IM  —  j^ 

British  IiiHuliitnd  Ord 17J      30  »  — 

British  Weatinghouse  Prof.    ..        It       H  '■^f.  +» 

OaUenders 30       M  IM  - 

do.       6  Pref 6         6  H  — 

Outncr-Kellner  . .          ..        ..       33        38  8,,,  — 

Bdisou  Swan,  fully  paid          .          —        —  -'•  — 

do.       do.  4  percent.  Deb,        4         4  Tin                 - 

Electric  Construction   ....        7i        74  14  +8 

Oen.  Eleo  Pref 6         6  lo4  — 

do.        Ord 10        10  1-4  — 

Benley 36       86  16j 

do       44  Pre! 4»        44  4  — 

India-Rnbbor       '"       !.?  11"  ~ 

Teler»pl>Con 30       30  41  — 

•  DividendB  paid  tree  of  income-tax, 
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DOMESTIC       ELECTRIC       HEATING 
PROBLEMS. 


II  «^/-  lleiititiij. — At  the  Joint  Convention  of  the  North -West 
Electric  Lijrht  and  Power  Association  anil  VVashinfrton  (!ontractors' 
Association,  held  recently,  a  whole  day  was  jjiven  to  the  discus- 
sion of  electric  rantre  and  wat<?r  heatinsr  problems.  Electric  watei- 
hcatintr  is  a  live  v'""hh'">  "'  America,  and,  jndtrinjir  by  one  of  the 
papers  quoted  in  the  Joiinml  of  Klrrtririti/,  some  sort  of  a^'reenient 
as  to  jreneral  practice  has  been  achieved.  It  is  pointed  out  that  an 
automatic  circulation  frives  the  best  service,  consumption  avera^rinir 
;(  to  4  KW.-hour  per  day  per  person,  which,  at  1  cent  per  KW.-hour, 
is  satisfactory  to  the  averajre  consumer. 

The  efficiency  dejiends  on  the  installation  as  a  whole,  and.  for 
averajre  conditions,  is  assumed  to  be  .S")  jjcr  cent. 

The  needs  of  the  average  small  family  of  three  or  four  person.^ 
can  be  satisfactorily  met  by  a  Sd-sjallon  boiler  and  2-K\v.  thermally 
controlled  heater  of  the  circulation  type,  while  larfrer  families  ol 
six  or  eight  persons  would  use  a  3  or  4-KW.  heater  of  the  same 
type. 

Fiir.  1  shows  the  method  of  installation  recommended,  and  fig.  2 
the  thermal  switch  or  automatic  cut-off.  The  bottom  of  the  heater 
should  be  as  low  as.  or  lower  than,  the  bottom  of  the  boiler,  to 
ensure  circulation  and  the  operation  of  the  thermal  switch.  The 
heater  should  take  cold  water  from   the  bottom  of  the  boiler,  and 


^acA-,  Co//,  range 
or   ^urnac*    


/,  .'.^ch  fioir 


*qc*,  Co//,  range 
fir    ^urnttcc 


frater  coc/t  /O  Pe 


— Thfr  ma/^/nstr/oA/ary 


Wa/er  /tcatci 


Au^otT^ofc.   Cu/''jff 


Im/on  5 

SoiJOri^    rteacj  coc^ 


Where  the  rate  is  lonsiilereii  too  liigh,  or  it  is  unnece.-^sary 
to  maintain  a  hot  water  supply  at  all  times,  a  non-automatic 
circulation  lieater  of  I  or  .'i-KW.  cai)acity  can  he  used  on  a 
<louble-throw  switch  with  the  range,  and  a  lower  energy  con- 
sumption will  result  by  reaxon  of  the  lower  nwiiation  losses,  te. 

Non-automatic  immersion  heaters  of  small  capacity  have  been 
used  in  considerable  Muml)ers  in  the  North-West,  hutsnffer  from 
the  same  disadvantages  as  the  automatic-immersion  type. 

The  instantaneous  type   of   heatc^r  without  coils  or  switch,  and 


Fig.  2.— Theum.\i,  Switch   tor  Electric  Watku  He.\tek. 


having  the  current-limiting  feature,  is  regarded  as  the  most 
efficient  and  inexpensive  where  a  limited  .'quantity  ofwaterjis 
required.  ^'-.v  ^ 

In  the  favoured  design  the  electrodes  consist  of  a  tube  within; a 
cylinder  ;  the  water  is  slowly  admitted  from  the  bottom,  and 
gradually  rises,  filling  the  electrode  space,  the  current  correspond- 
ingly rising  from  zero  to  maximum,  and  the  reverse  action  occurs 
when  the  water  is  turned  off  and  the  heater  drained.  The  heater 
has  therefore  no  detrimental  effect  on  the  regulation  of  the  circuit. 
Heaters  of  this  type  of  about  .J-KW.  capacity  can  be  installed  on 
double-throw  switches  with  ranges,  and  will  produce  limiteil 
(juantities  of  boiling  water  at  a  very  low  cost. 

Nine  of  the  companies  in  the  North-West  have  installed  a  total 


Fig.  3.- 


Fig.  1. — Automatic  Ciroulation-tvpe  Water  Heater. 


-Instantaneou.><  Type  Electric  Heati;r  Showing 
Parts. 


deliver  hot  water  to  the  top  ;  cocks  are  fitted  above  and  below  the 
boiler  to  enable  the  heater  to  be  removed  without  drawing  off  the 
water,  but  the  upper  cock  is  also  used  to  restrict  water  circulation, 
in  order  to  give  a  greater  heating  effect  in  the  circulator.  Three 
makes  of  heaters  are  fitted  with  restricted  openings  for  this  purjjose. 
but  the  use  of  cocks  is  advised  in  any  case. 

The  cocks  should  he  adjusted  so  that  the  heater  delivers  water  at 
1()0-17.5°  F.  ;  the  lower  cock  corrects  the  tendency  of  cold  water  in 
the  bottom  of  the  boiler  to  by-pass  through  the  heater  to  the  top 
of  the  boiler  when  hot  water  is  being  withdrawn.  The  heater  and 
pipes  should  be  insulated  with  magnesia  or  similar  covering  1  in. 
thick. 

The  thermal  switch  is  stated  to  be  simple  and  reliable,  and  easily 
installed  in  the  pipe  below  any  standard  circulation  heater,  the 
switch  being  sold  for  from  S7  to  S.S. 

The  thermally-controlled  immersion  heater  can  be  used  instead 
of  the  circulation  type,  and  being  within  the  boiler,  will  decrease 
railiation  losses,  though  it  should  be  used  with  an  ample-capacity 
boiler,  so  that  there  is  always  a  sufficient  quantity  of  hot  water 
left  at  the  top  to  meet  demands  while  the  remainder  of  the  water 
is  being  heated  up. 

This  heater  has  the  characteristic  of  mixing  the  water  and  raising 
the  temperature  of  practically  the  entire  boiler  at  the  same  time. 


of  l.iiSO  water  heaters,  with  a  connected  load  of  .S,.j()U  KW.  : 
a  thousand  of  these  are  on  one  system. 

Feeder  Direrxit if  of  Eleetrh-  Itunqex. — A  paper  on  this  subject 
dealt  with  the  effect  of  the  electric  I'ange  load  on  a  lighting  feeder, 
as  the  immediate  question  is  fhat  of  supplementing  feeder  capacity 
where  the  range  is  threatening  to  establish  a  peak. 

To  observe  the  effect  of  the  ranges,  observations  were  taken 
during  two  weeks  on  six  feeders  in  both  winter  and  summer  ; 
each  feeder  was  rated  at  IdO  amperes  at  2.H00  volts,  single  phase. 
The  results  were  as  follows  : — 


:i7-a 


28-3 

It  is  noted  that  feeders  with  a  small  number  of  ranges  show 
decreasing  load  factors  as  summer  approaches,  while  feeders  with  a 
large  number  of  ranges  show  increasing  loa<l  factors,  the  only  ex- 
ception being  a  feeder  with  a  summer  amusement  park  on  it.  In 
order  to  get  more  accurate  information,  one  feeder  with  consider- 
able range  load  was  further  tested ;  this  supplied  small  frame 
houses,  a  few  large  houses,  and  one  apartment   house,  the 
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(>43 

53 

...  3o:i3   Kw. 

29 

...    2r(i.")  K\v. 

44 

...  437-5    K.v.A. 

s.           Maximum. 

K.v.A. 

109-7 

91-7 

107-0 

lfl7-.-i 

973 

111'2 

1120 

suiners  beinfr  office  and  professional  men.     The  following-  data  wa-, 
obtained  : 

Total  number  of  residences 

Total  number  of  electric  ranges 

Total  capacity  connected  in  ranges 
Total  number  of  electric  water  heaters 
Total  capacity,  electric  water  heaters  ... 

Total  number  of  transformers 

Total  capacity,  transformers      

Daily  Load  Data. 

Average. 

K.v.A. 

Sunday 590 

Monday i;2-2 

Tuesday cy;; 

Wednesday  ...         ...         ...         ...     );s-4 

Thursday"  filj! 

Friday     ty.V. 

Sa-turday...         ...         ...         ...         ...     c^s 

Average.  (I ft. 

Weekly  apparent  load  factor,  57-5  per  cent. 

From  the  load  curves  obtained,  it  is  noted  that  there  is  a  night 

load  of  over  10  K.v.A.  on  every  night,  accounted  for  as  to  half  by 

water  heating  and  the  remainder  by  all  night  lighting,  and  feeder. 

transformer,  anrl  meter  losses. 

Deducting  the  20  K.v.A..  with  an  additional  20  K.v.A.  for  lighting 
from  the  largest  range  peak  (as  shown  Ijy  load  curves),  1U7  K.v.A?. 
there  is  a  net  range  peak  of  tu'S  K.v.A.  lit  1;  p.m.  on  the  Wednes- 
day, which,  compared  with  the  connected  lojid  of  31)3-2  K.v.A.  in 
range  capacity,  gives  a  demand  factor  of  P.i. 

Looking  to  the  future,  it  is  considered  that  the  area  served  by 
this  feeder  will  have  six  times  as  many  ranges— /.r.,  318  of  1, 820 
K.v.A._  rating.  If  this  were  handled"  by  six  feeders  of  present 
capacity  it  is  clear  that  their  characteristics  would  be  similar  to 
the  present  one.  with  the  exception  that  the  lighting  and  ironing 
peaks  would  be  TO  times  as  large  as  at  present.  The  winter  peak 
for  the  feeder  was  193-2  K.v.A.  with  39  ranges,  which,  with  a  3-9 
demand  factor,  would  give  a  maximum  range  load  of  60  K.v.A., 
leaving  133-2  k.v.a.  for  lighting  and  losses. 

Taking  one-sixth  of  this,  there  would  be  a  lighting  and  loss  load 
of  22-2  K.v.A.  plus  a  07-5  k.v.a.  peak  due  to  ranges,  giving  a  total 
maximum  demand  of  only  S9-7  K.v.A.,  or  less  than  half  the  capacity 
of  the  feeder.  . 

Even  allowing  one-third  of  the  district  to  a  feeder,  in  which  case 
there  would  be  a  lighting  and  losses  load  of  44-4  K.v.A.  plus 
129-1  K.v.A.  (for  106  ranges  of  607  K.v.A.  rating  with  a  demand 
factor  of  4-7),  the  load  of  173-5  K.v.A.  is  within  the  capacity  of  the 
feeder. 

Further,  assuming  the  case  of  only  one  additional  feeder,  lighting 
and  losses  would  account  for  66-6  K.v.A.,  which,  with  159  ranges  of 
910  K.v.A.  capacity  and  demand  factor  5-2.  would  only  give  a 
maximum  load  of  241-6  k.v.a.,  which  a  slightly  larger  feeder  could 
handle. 

The  author,  therefore,  comes  to  the  conclusion,  that  on  present 
admittedly  inaccurate  data,  so  far  as  feeders  are  concerned,  the 
excellent  diversity  of  the  electric  range  will  make  it  possible  to 
handle  very  considerable  loads  with  onlv  slight  increa-ses  in  feeder 
investment. 

(/(I  be  cotichi  Iril.) 


THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


Abstract    of   the    Inaugural    Address  delivered   by 
Mr.  C.  H.  Wordi.ngham,  President,  November  8th.  1917. 
Thk  I.nstitution  as  now  Co.n'stitoted. 
I  PROPOSE  to  take  for  the   main  subject  of  my   address   this 
■evening  the  Institution   itself;   to  consider  how   far  it  meets 
the  needs  of  the  profession  and  industry,  and  what  improve- 
jnents  can  be   made  under  its  existing  constitution ;   then   to 
ihquire  whctlier  it  may  not   be   po.ssible  to  raise  it  to  a  far 
higher  phine  and  make  it  much  more  potent  in  the  develop- 
ment  of  electrical  eiigini'<-ring.     The   In.stitution   and  the  in- 
dustry should  he  one,  and  if  they  are  not,  it  is  our  business 
to  make  them  so. 

I  have  seen  from  time  to  time,  with  great  regret,  indica- 
tions that  many  memhiTs  are  not  wholly  satisfied  with  the 
management  of  the  In.stitution.  and  have  heard  expressions 
of  opinion  that  it  does  not  .sufficiently  represent  the  industry 
or  l(K)k  after  its  interests  adequately. 

The.se  allegations  are.  in  many  instances,  based  upon  ignor- 
ance of  what  the  Council  i.s  doing,  but  more  largely  upon  a 
want  of  appreciation  of  what  it  is  pos.sible  for  the  Council 
to  do.  The  Institution  comprises  in  its  members  every  elec- 
trical interest  in  the  country ;  tho.se  interests  are  hetero- 
geneous, and  in  many  rases  the  interests  of  one  section  of  the 
members  directly  conflict  with  those  of  another  section.  How, 
then,  is  it  possible  for  the  Council,  in  the  name  of  the  Insti- 
tution as  a  whole,  to  represent  adequately  the  material  in- 
terests of  one  particular  wxtion  without  doing  an  injustice  to 
another  section?  I  have  always  held  the  view  that  the  Insti- 
tution should  attend  to  the  promotion  of  eleitrical  science  and 
its  applications  to  engineering:  it  should  promote  research  of 


\  IV  k>i(l;  it  -■■.)":.(  encourage  the  spread  of  .scientific  know 
I  ^'f  ;i:  .'  the  iuiprov.-nint  of  engineering  practice;  it  should 
■  ci  'l.c  1,'glie.st  j-os-iijle  standard  of  conduct  and  .of  attain- 
.  ■•  [1  kncwlcivc  ani'.  skill  among  its  members,  but  it 
■.i!.i  not  attcmr*  t"  luok  after  the  commercial  interests  of 
;.iij  i.i.c  section.  It  is  often  stated,  in  a  somewhat  sneering 
iiiannc!-,  that  the  Institution' willnot  demean  itself  by  looking 
after  ,mich  .sordid  con.siderations  as  those  involved  in  commer- 
cial pursuits,  though  its  members,  one  and  all,  have  neces- 
sarily to  pocket  their  profits  if  traders,  or  their  fees  if  con- 
sultants. 

No  greater  misrepresentation  of  the  attitude  of  mind  of 
those  who  see  the  limitations  I  have  indicated  could  be  made. 
The  rea.son  that  I  contend  the  Institution  .should  not  attempt 
to  interfere  with  commercial  matters  is  that  it  is  impassible 
for  it  to  do  so  efficiently.  It  is  of  the  essence  of  the  successful 
prosecution  of  commercial  interests  (hat  those  interests  should 
be  common  and  homogeneous,  and  I  have  always  held  most 
strongly  that  each  .section  should  organise  its  own  associa- 
tion for  the  promotion  of  .such  interests  so  as  to  bring  the 
greatest  possilile  weight  to  bear  by  concentrating  the  whole 
action  in  one  direction.  This  course  was  followed  at  an  early 
stage  by  municipal  engineers  who  formed  the  Incorporateil 
Municipal  Electrical  Association.  Much  later  there  has  been 
formed  the  British  Electrical  and  Allied  Manufacturers'  Asso- 
ciation to  look  after  the  manufacturing  interests.  Other  asso- 
ciations  have  been  created  for  other  interests  which  I  need 
not  enumerate.  There  can  be  no  question  whatever  of  the 
value  that  the  two  Associations  I  have  particularised  have 
been  to  the  interests  concerned,  and  this  work  has  been 
accomplished  simply  and  solely  because  each  has  been  homo- 
geneous and  has  only  sought  to  serve  the  interests  of  the. 
particular  group  of  individuals  affected.  If  each  section  is 
thus  benefited,  it  necessarily  follows  that  the  industry  as  a 
whole  is  advanced. 

I  believe  also  that  much  apprehen.sion  arises  fiom  the  fad 
that  the  proceedings  of  the  Council  are  secret.  Representa- 
tions have  been  made  from  time  to  time  to  the  effect  that 
some  account  of  each  Council  meeting  should  be  communi- 
cated to  members  through  the  Journal,  and  an  attempt  has 
been  made  to  publish  tho.se  portions  of  the  Council  minutes 
which  it  has  been  thought  might  be  communicated  without 
detriment.  I  am  afraid  it  is  impossible  effectually  to  meet 
this  demand.  Much  of  the  matter  which  comes  before  the 
Council  is  of  necessity  confidential,  and  negotiations  and  com- 
munications take  place  which  it  would  be  impossible  to  pub 
lish  without  causing  much  mischief  and  defeating  the  objects 
in  view.  In  my  view  the  only  possible  course  is  for  meml>er8 
to  tru.st  those  of  their  number  whom  they  have  elected  to  the 
Council,  and  to  believe  that  they  are  doing  their  best  to 
ensure  the  good  of  the  Institution  and  watch  over  the  in- 
terests of  its  members. 

It  is  an  unfortunate  fact  that  a  very  large  number  of  mem- 
bers abstain  from  voting  at  the  Council  elections.  The  nonual 
proportion  of  votes  recorded  to  voting  papers  sent  out  is 
about  25  per  cent.  Obviously,  if  members  will  not  take  the 
trouble  to  secure  the  return  of  members  in  whom  they  have 
confidence,  it  doe-s  not  lie  with  them  to  find  fault  later  with 
the  Council.  Personally,  I  am  very  fully  impressed  with  the 
need  for  a  thoroughly  representative  Council,  and  I  should 
like  to  see  some  change  made  in  the  mode  of  its  election 
which  would  ensure  that  each  section  of  the  members  was 
directly  represented  thereon  in  pro|xirtion  to  the  numbers  in 
that  section.  For  example,  I  .should  like  to  see  the  important 
groups,  such  aa  the  telegraph  and  telephone  members,  the 
manufacturing  members,  the  municipal  members,  the  com- 
pany supply  members,  and  so  on,  each  vote  for  their  own 
representative  or  representatives,  thus  ensuring  that  thosi' 
representing  a  specific  interest  were  chost^n  by  the  whole 
body  of  members  devoted  to  that  int<^rest.  In  addition,  I 
would  have  a  certain  number  elected  by  the  whole  body  of 
members  independently  of  any  group  representation.  There 
would  undoubtedly  be  difficulties  in  the  w-ay  of  such  a  modifi- 
cation in  existing  practice,  and  the  matter  cannot  be  dis- 
cussed adequately  outside  the  Council,  but  I  hope  that  when 
the  next  revi.sion  of  the  Articles  takes  place  this  matter  may 
be  given  very  full  consideration  with  a  view  to  making  the 
Council  as  representative  as  poRsible  in  every  way. 

Yet  another  matter  which  calls  for  attention  is  the  un- 
doubted feeling  that  Ijondon  mertdiers  have  a  decided  advan- 
tage over  th(xse  living  outside  Ixindoii  and  abroad.  Not  only 
are  they  thought  to  get  more  than  the  other  members,  but 
in  sf>me  quarters  there  is  an  idea  that  there  is  a  tendency 
for  them  to  run  the  Institution.  Every  effort  has  been  made 
by  the  Council  in  the  past  to  remove  any  jxissible  grounds 
for  this  feeling.  The  creation  of  the  Local  Sections,  their 
representation  on  the  Council,  and  the  weight  given  to  all 
suggestions  received  from  such  S<'ctions  have  gone  far  to 
bring  members  outside  Ixindon  into  full  tmirh  with  the  con- 
duct of  the  Institution.  The  meetings  held  hjcally  afford  the 
same  opportunities  to  members  of  meeting  one  another  and 
of  discussing  Institution  papers  as  are  enjoyed  by  the  Ix)ndon 
members;  important  papers  read  in  fxindon  are  read  also  at 
these  meetings,  in  addition  to  local  papers,  and  there  is  con- 
siderable activity  locally,  stronger  it  is  true  in  some  districts 
than  in  others.  The  introduction  of  proxy  voting,  decided 
on  last  session,  goes  far  also  to  put  all  members  on  an  equal 
footing,  indei»endently  of  geographical  position. 
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11  IS  1)1"  tlio  lltinust  liiipi)it:inrc  to  tin-  wi-ll-lifint;  nl  (he 
Institiitiiin  that  iiiiy  fcclini,'  of  tlio  Uind  1  liavo  iiicntidncd 
should  he,  wiixni  out.  1  think  it  wouM  ho  dt'sinddi^  occasion- 
ally  to  hold  a  full  luoetin^'  with  I'rosident  and  Council  in 
some  of  the  more  important  coiitros,  such  as  Manchester, 
Ijet'dH,  Birmingham,  Newcastle,  and  ix>sBil)ly  Cllasjiow.  Not 
only  would  such  a  course  quicken  the  intiTost  of  the  members 
resident  in  the  district,  but  it  would  serve  the  independent 
puriXHit^  of  makinj,'  the  institution  l)ett<-r  known  to  those  out- 
side the  profession. 

Turning  now  to  Tx)ndon  itsi'll.  wc  may  well  inciuirc 
whether  the  In.'stitution  is  doing  all  that  it  can  for  the  ad- 
vancement of  its  legitimate  objei-t.s.  Many  mendiers  think 
that  it  is  not,  and  1  am  afraid  there  is  some  gromid  for  their 
tloubts.  This  year  we  are  i>eculiarly  hancHcajipiHl  through  the 
commandeering  of  our  building  liy  the  (iovcrnmeiit.  I  have 
often  felt  that  the  large  sums  of  money  invested  in  the  fine 
building  that  we  ixisse.ss  on  the  Emlmnkment  have  not 
brought  in  the  return  in  usefulness  that  they  should.  ^  The 
load  factor  of  the  building  is  painfully  low.  It  is  true  that 
the  W.ture  theatre  is  often  lent  to  other  societies,  liut  how  ■ 
often  is  it  tilled  by  the  mendiers  of  the  Institution'?  For 
what  proixirtion  of  the  members  is  the  common  room  a  place 
of  rendezvous?  .^nd  liow  many  niemliers  ever  enter  the 
dibrary  or  avail  themselves  of  the  magnificent  collection  of 
l)(v>ks  therein?  When  one  soe.s  the  extraordinary  success  of 
such  an  institution  as  the  Manchester  Engineers'  Club  in 
bringing  together  so  many  difl'erent  kinds  of  people  interested 
in  engineering  and  in  initiating  useful  .schemes  for  the  goorl 
of  the  industry,  one  cannot  help  iisking  oneself  why  it  is 
that  something  of  the  sort  cannot  be  done,  and  done  on  a 
far  larger  scale  by  the  Institution.  It  is  true  that  Manchest-er 
is  an  altogether  exceptional  centre,  but  there  is  a  great  num- 
ber of  electrical  engineers  within  a  very  moderate  radius  of 
■Charing  Cross,  ami  if  only  the  right  scheme  could  l>e  hit 
uiHjn  I  am  convinced  that  the  Institution  could  be  made  an 
■active  centre  of  everything  electrical.  Even  country  members 
■are  often  in  London,  and  they  would  soon  flock  to  the  Institu- 
tion if  they  knew  they  would  meet  there  the  men  they  want 
to  see. 

Thei>r  si>ems  to  be  something  'aliout  the  ordinary  formal 
meetings  which  is  found  to  b<'  foi'bidding  in  some  w-ays  to 
many  n'K'mbers,  more  esi^cially  to  the  younger  ones,  and 
there,  is  a  -want  of  the  sociability  and  willingness  to  take  part 
in  the  discussions  which  one  finds  in  most  of  the  local 
centre*.  No^w  that  meetings  have  to  be  held  at  6  p.m.,  I 
should  like  to  see  arrangements  made  for  the  meeting  to  be 
followed  by  an  inexpensive  dinner.  This  would  suit  the 
convenience  of  many  mendjers  living  out  of  town,  and  it 
would  unque.stionably  promote  acquaintanceship  between 
members  and  greater  familiarity  among  them. 

Then,  again.  I  think  short  informal  meetings,  at  which 
points  of  difticidty  or  si>ecial  and  immediate  interest  could 
be  discussed  in  a  more  or  less  conversational  manner,  would 
be  of  great  utility.  Such  meetings  would  encourage  the 
younger  members  to  come  forward.  Many  who,  though  pos- 
sessing Yaluable  knowledge  and  ideas,  are  too  diffident  to 
write  papers  or  join  in  formal  discussions,  would  take  part 
in  proceedings  of  this  kind,  and  while  adding  to  the  useful- 
ness of  the  meeting  would  be  encouraged,  once  the  ice  •vvere 
broken,  to  join  in  the  ordinary  meetings.  I  am  confident 
that  the  progress  of  the  Institution  will  be  greatly  helped  by 
interesting  the  younger  members  in  its  doings,  and  every 
po-ssible  means  should  be  taken  to  effect  this  end. 

It  would  be  of  extreme  value  if  the  Institution  were  to 
arrange  for  a  series  of  lectures  on  special  .subjects  by  ex|)erts 
in  those  subjects  setting  forth  what  has  been  accomplished  in 
the  particular  branch  concerned,  and  giving  a  general  idea 
of  the  present  position  of  knowledge.  For  example,  electric 
furnaces  have  developed  to  an  extraordinary  extent  during 
the  last  few  years;  electrical  theory  has  undergone  many 
modifications  and  much  development;  a  practically  new  field 
in  electrical  cultivation  is  being  opened  up,  and  many  other 
examples  will  suggest  them.selves. 

.\gain,  I  should  like  to  see  something  done  with  a  view  to 
iriiteresting  the  enormous  army  of  men  not  qualified  to  be- 
come niembers  in  any  grade  of  the  Institution,  but  on  whom 
much  of  the  welfare  of  the  industry  depends.  I  refer  to  the 
workmen  class.  It  should  be  possible  to  awaken  in  these 
men,  many  of  whom  are  exceedingly  intelligent,  a  desire  for 
■a  better  knowledge  of  the  principles  underlying  their  work. 
AVe  have  .seen  attempts  made  by  individual  firms  to  promote 
■such  interest  by  the  holding  of  examinations  and  the  offering 
of  prizes;  surely  if  an  individual  firm  can  create  interest  in 
this  manner,  is  should  be  possible  for  the  Institution  to  do 
far  better.  The  opportunity  could  he  utilised  for  educating 
■n'orkmen  also  in  the  economic  questions  which  are  vital  to 
the  success  of  the  industry. 

The  Institution  might  ■n'ith  advantage  come  out  of  its' 
shell  and  cater  for  the  education  of  the  general  public  in 
electrical  matters.  Popular  lectures  on  the  lines  so  success- 
fully followed  by  the  Society  of  .4rts  and  the  Royal  Institution 
would  do  much  to  spread  an  elementary  knowledge  of  elec- 
trical su'ojects,  and  to  make  the  public  reali.se  the  advantages 
of  electrical  appliances.  Lectures  which  gave  solid  facts  to 
individuals  of  ordinary  common  sense  would,  I  believe,  do 
far  more  to  promote  the  objects  sought  by  so-called  "  pub- 
licity  campaign,? "    than   any   amount    of  exaggerated    state- 


in, nls,  or  i;l  |io..lii:.  and  illustrations,  imagined  by  their 
authors  to  l>e  liumorous  or  arresting, 

Tliis  branch  of  the  work  might  be  supplemented  by  a  care- 
fully organised  permanent  exhibition  of  electrical  appliances, 
the.se  being  constantly  changed,  and  demonstrations  of  new 
apparatus  arranged  for.  It  ought  to  be  a  well-underst(K)d 
thing  tliat  if  any  new  u.seful  electrical  invention  is  brought 
out  it  can  !»■  seen  at  the.  Institution  as  a  matter  of  course, 
and   an  explanation   of  its  action  be   forthcomi"ng. 

I'^rom  time  to  time  conver.saziones  might  be  held  on  the 
lines  of  tho.se  given  by  the  Royal  Soci<'ty  for  many  years 
past.  At  the.se,  members  would  biing  forward  their  latest 
achievements  and  give  demonstrations  of  their  discoveries. 

Suc-h  a  prograi <■  would   involve  an  enormous  amount  of 

work,  but  the  Institution  can  only  effect  useful  results  by 
work,  and  vndess  we  put  the  energy  in  we  shall  most  certainly 
fail  to  get  anything  out. 

Much  more  ought  to  be  done  in  the  direction  of  research. 
.\  u.seful  beginning  has  been  made,  but  there  is  a  practically 
limitless  field  to  be  covered.  Speaking  from  a  very  intiraatr 
exfierience  of  the  work,  I  am  of  opinion  that  it  cannot  be 
looked  after  adequatelv  if  it  he  deiwMident  solely  upon  the 
efforts  of  overworked  merid>ers  of  Council,  who  can  only  give 
p(u^tions  of  their  time  spasmodically  to  the  work.  The  Insti- 
tution ought  to  have  one  or  more  well-paid  men  of  the  highest 
scientific  attainments  to  look  after  tc'chnical  questions  such 
as  research,  and  the  organisation  of  the  various  fields  of 
activity  which  I   have,  indicated. 

The  Institution  Rkconstitutkd. 

I  have  spoken  so  far  of  what  might  be  ^one  by  the  Insti- 
tution under  its  existing  constitution,  but  it  is  seriously  and 
unnecessarily  handicapped  by  being  constituted  under  tlie 
Companies'  Acts.  I  am  ambitious  for  the  Institution  ;>1  want 
to  .see  it  occupying  its  proper  place  in  the  life  of  the  nation 
and  in  the  enj(>yment/of  a  Royal  Charter,  which  shall  confer 
on  it  those  powers  which  alone  can  enable  it  to  take  effectual 
action  for  the  good  of  its  members  and  of  the  general  public 
whom  they  serve. 

It  is  a  matter  of  common  knowledge  that  the  electrical 
industrv  has  suffered  .severely  in  the  past  from  ill-advised 
legislation,  but  it  is  nof,  perhaps,  so  widely  recognised  that 
it  has  been  seriously  hampered  by  the  alisence  of  mandatory 
pow-ers  appertaining  to  any  body  within  the  profession.  The 
feeling  is  widespread  that  compliance  with  .some  standard 
of  education,  training,  and  experience  should  be  enforced 
before  a  man  is  allowed  to  call  himself  an  electrical  engineer, 
and  that  adherence  to  certain  .standards  of  professional  con- 
duct should  be  a  necessary  condition  of  his  continuing  to 
practise;  at  present  anyone  can  call  himsiMf  an  electrical 
engineer,  and  no  one  has  the  right  to  object. 

The  position  in  regard  to  the  promulgation  of  rules  regulat- 
ing electrical  practice  in  essential  particulars  is  most  unsatis- 
factory. The  Institution  has  drawn  up  such  rules,  but  can 
give  them-  no  mandatory  force,  with  the  result  that  those 
contractors  who  recognise  their  necessity  and  value,  and  who 
wish  to  support  the  In.stitution  loyally,  are  placed  at  a 
serious  and  unfair  disadvantage  in  competing  with  less 
scrupulous  firms  who  flout  the  rules,  knowing  that  they  can 
do  so  with  impunitv.  Bad  work  is  thus  put  in  to  the  detri- 
ment alike  of  the  sound  contractor  and  the  public,  while  the 
reputation  of  the  industry  suffers  and  its  progress  is  retarded. 

Most  engineers  are  agreed  as  to  the  imperative  necessity 
of  standardising  practice  in  regard  to  manufacture,  both  as 
regards  the  rating  of  machinery  and  the  interchangeability  of 
parts  of  articles  in  common  use,  but  although  an  immense 
amount  of  work  has  been  done  in  preparing  such  standards, 
no  power  whatever  exists  to  enforce  them,  and  in  the  absence 
of  compulsion,  which  would  put  all  manufacturers  on  an 
equal  footing,  firms  who  would  gladly  comply  with  the  re- 
quirements hesitate  to  incur  the  exi->enditure  neccs.sary  to 
bring  their  practice  into  line  with  them,  while  others,  taking 
a  narrow  and  short-siahted  view,  deliberately  refu.se  to  adopt 
them.  The  result  is  that  the  cost  of  manufacture  is  unneces- 
sarily high,  and  users  suffer  inconvenience  from  the  diversity 
of  practice.'  the  spread  of  the  use  of  electrical  appliances  being 
retarded  in  consequence. 

The  absence  of  anv  authority  which  has  the  power  to  say 
whether  a  given  article  conforms  with  certain  regulations  or 
standards,  or  attains  some  specified  degree  of  excellence,  is 
a  serious  impediment  to  trade,  especially  to  British  trade 
abroad,  which  is  perhaps  somewhat  imperfectly  realised.  I 
shall  enlarge  on   this  later. 

The  medical  and  legal  professions  already  have  the  power 
to  regulate  the  admission  of  new  members  to  their  ranks, 
and  to  expel  tho.se  unworthy  to  continue  in  them,  and  there 
can  be  no  inherent  reason  why  the  engineers,  on  whom 
dei^end  the  lives  of  countless  thousands  of  the  general  public, 
should  be   denied  similar  powers.  _       .   .         -     .  ' 

I  am  aware  that  there  are  serious  difficulties  in  giving  effect 
to  the  views  I  have  enunciated.  In  the  first  place,  electrical 
engineers,  though  thev  touch  at  one  point  or  another  the 
wol-k  rfif  almost  everv  other  class  of  engineer,  are  but  one  of 
.several  important  groups.  It  is  difficult  for  one  section  of 
engineers  to  obtain  powers  not  sought  by  other  sections,  and 
unque.stionablv  our  efforts  ou^'ht  first  to  be  devoted  to  carry- 
ing with  us  those  other  bodies,  such  as  the  Institution  of 
Mechanical   Engineers,    the  Institution   of    Naval    Architects, 
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and  more  especially  that  mother  of  institutions,  the  Institu- 
tion of  Civil  Engineers,  to  which  we.  as  an  Institution,  owe 
so  much.  If  our  elforts  to  promote  this  joint  action  fail,  then 
we  must  still  try  what  we  can  do  on  our  own  account,  but 
concerted  action  must  unquestionably  give  the  best  results. 
Engineering  in  the  widest  sense  would  then  be  placed  on  the 
same  footing  as  other  professions,  and  be  similaily  recognised 
by  Government.  The  powers  and  privileges  granted  would 
be  delegated  to,  and  exercised  by,  the  several  Institutions  for 
the  brai\ches  which    they   resiKJctively    repr<'sent. 

Electrical  differs  from  all  other  kiiuls  of  engineering  in 
the  extraordinary  variety  of  the  ojxMations  included  in  the 
general  term.  We  have  professional  men.  large  manufactur- 
ing firms,  nnmicipal  engineers,  manufacturers  of  heavy  plant, 
makers  of  telegraphic  and  telephone  apparatus  and  instru- 
ment makers,  electrochemists  and  makers  of  batteries.  New 
bra?iches  of  work  are  daily  opening  up,  such  as  electric  fur- 
naces which  trench  on  the  great  steel  industry,  and  electro- 
culture,  at   which  [joint  we  touch    farming. 

No  other  In.stitution  has  ,so  many  and  such  varied  interests 
to  represent,  nor  has  any  other  profession  need  for  anything 
approaching  the  elasticity  as  to  the  i]ualilicati<ins  to  be  de- 
manded of  those  entering  its  ranks  as  our  own.  It  is  for 
these  reasons,  probably,  in  large  measure  that  the  present 
unsatisfactory  state  of  affairs  has  arisen,  but  the  difficulty  of 
the  problem   only  makes  its  solution   the  more  imperative. 

Owing  to  the  importance  of  certain  .sections,  influential 
bodies  outside  the  Institution  have  grown  up.  It  is  eminently 
right  and  proper  that  they  should  he  formerf  to  look  after 
those  members  who  have  common  material  interests.  It  is, 
however,  equally  important  that  there  should  be  no  over- 
lapping, and  that  they  should  conline  themselves  to  those 
branches  of  work  which  the  Institution  cannot  do  .so  effici- 
ently as  »they.  I  deprecate  most  strongly  anything  in  the 
nature  of  rivalry.  The  ideal  that  I  look  foi'ward  to  is  a  strong 
Institution,  endowed  with  a  Royal  Charter,  recognised  as  the 
embodiment  of  the  whole  industry  as  far  as  those  outside  it 
are  concerned,  invested  with  full  powers  as  to  the  educa- 
tional qualifications  to  be  possessed  by  all  grades  of  workers 
in  the  profession  and  industry  from  the  highest  to  the  lowest, 
and  effecting  under  its  iegis  the  federation  of  all  other  associa- 
tions conijected  with  the  multifarious"  branches  of  electrical 
work.      ' 

We  cannot  expect  more  than  one  body  to  be  recognised 
by  the  Government  and  the  "public  as  standing  for  the  elec- 
trical industry,  and  it  is  vital  to  all  concerned  that  .such 
recognition  .should  be  bestowed  on  an  association  that  is  truly 
representative  of  the  entire  industry,  and  that  has  the  maxi- 
mum weight  of  authority  and  numbers  behind  it ;  this  the 
Institution  would  possess  if  constituted  and  worked  on  the 
lines  I  have  indicated. 

A  beginning  should  be  made  at  once,  and  I  see  no  reason, 
if  all  will  pull  whole-heartedly  and  loyally  together,  why  the 
ideal  shoulil  not  be  realised.  Most  of  the  members  of  other 
electrical  a.ssociations  are  already  mendjers  of  our  Institu- 
tion, many  of  them  active  ones,  and  if  they  were  sati.sfied  that 
we  were  in  a  position  authoritatively  and  effectually  to  help 
their  respective  organi.sations  there  can  be  little  doubt  that 
they  would  support  the  federation  I  .suggest,  and  work  un- 
reservedly to  assure  the  Institution  occupying  the  leading 
position  that  it  .should,  sinking  all  rivalry  if  such  rivalry 
exists. 

Broadly,  my  view  is  that  each  .section  sliould  have  its  own 
association  to  look  after  its  commei'cial  interests,  such  as.so- 
ciations  being  foi"med  if  not  already  exi.stent  for  a  particular 
branch,  and  that  each  should  be  represented  directly  m 
appropriate'  proportions  on  the  Institution's  Governing  Bod*. 
The  Institution  to  be  given  a  definite  status  by  the  Govern- 
meiit.  and  recfignised  as  the  only  body  representing  electrical 
engineering:  the  Institution  to  control  entry  into  the  profes- 
Bion,  and  all  regulations  on  electrical  matters  <to  be  i.ssued  at 
its  instigation,  (jr  in  accordance  with  its  advice.  Grants  in 
aid  of  re.search  or  other  national  purposes  to  be  entrusted  to 
the  Institution  for  administration. 

It  may  be  argued  that  the  Institution,  even  though  modified 
in  its  constitution  in  the  manner  suggest<^d.  would  still  have 
the  difficulties  I  emphasised  earlier  in  my  address  in  regard 
to  the  discordant  connnercial  interests  of  different  sections 
of  its  members.  To  some  extent  this  is  probably  true,  but 
its  authoritative  position  would  enable  it  to  compose  many 
differences  which  it  is  now  powerless  to  influence,  and  in 
very  few  cases  would  "it  be  found  necessary  for  any  special 
As.sociation  to  take  indeix^ndent  action  ;  hut  in  the  la.st  resort 
this  could  be  allowed  without  detriment  to  the  scheme. 

(Tn  be  critilinucd.) 


The    Metric    System. — The    Kducation    Coniniittce  of 

the  London  County  Council  haa  h.id  under  consideration  the  follow- 
ing' re.-<oliition  passed  by  the  Central  Consultative  Committee  of 
Hea'l  Masters  :  "  That  the  time  is  now  ripe  for  the  compijsory 
introduction  of  the  metric  system."  and  recommends  "Th.-it  the 
Council  is  of  opinion,  on  educational  grounds,  that  the  time  has 
arrived  for  the  compulsory  i ntrmlnotion  of  the  metric  sy^'tem.  and 
that  a  communication  to  this  effect  1)C  conveyed  to  H.M.  Govern- 
ment." 


NEW    PATENTS  APPLIED   FOR,    1917. 

(NOT    YET   PUBLISHED.)  ' 
Compiled    e.\pri;5isly    for    this    journal    bv    Messrs.    W.    P.    Tuoupson    &   Co  . 
Electrical     Patent    Agents,    285,     High     Holborn,     London,     W.C,    and    at 
Liverpool    and  B  adford. 

15,722.  "  Holders  or  fillint;,s  for  eleelroiUs  of  electric  furnaces."  P.  F»w- 
ctTT  &  J.    R.  HoVLE.      October  29th. 

15,73G.  "  Hijjh-tension  distributors  for  ignition  in  mullt-cylindcr  internal- 
combustion  enfjincs."  .\kt.  Ges.  Buoun.  Bovbri  et  Cie.  October  29th. 
iGermany,    N()\einbc-    (illi,    191(i.) 

l.l.Z^.  "  Klectric  poekc-l-himp."  Comi..  I  rcoEBUS  E.G.  October  29th. 
(Switzerland,    October   2Slh,    1916.) 

15.745.  "  IClcLtiie  funi.-in-s  for  nulling  niel;ils."  A.  G.  IJi.oxuAM  (Stabili- 
menti    Biak-Iiig.  A.    rouchain).     October   29lh. 

15,774.  "  Electric  ar.-  lamps."  A.  E.  .\ncold  &  A.  H.  Railing.  Octobeir 
30th. 

15,777.     "  Electric    switches."      J,    C.    Willcocks.      October   30th. 

15,779.  "Lot-king  devir.,for  electric  l.imps."  \V.  X  T.  AvEUV  &  F.  C.  C. 
HiuL.      October   30th. 

15,810.     "  Teli'phone    systems."      R.    f,.    .MuRRAV.      October   30th. 

15.815.  "  Electric  accimiulators."  Chloride  Electrical  .Stohagh  Co.  *ni> 
H.   Dean.     October  30th. 

15.821.  "Test  sheath  joint  for  ileclric  cables."  C.  J.  Beaver  &  E.  .V. 
Claremont.     Offtober  30th. 

15,837.     "  EleVtrical    transformers."      1".    E.    Berry.      October   30th. 

15.844.  "  R.idio-telegraphy  or  teleplionN'."  .Soc.  Francaise  Raoio-Elec- 
TKio^E.      October   30th.      (France,    October'  30th,    1916.) 

15.84G.  "  High-frequency  altern.'itors."  Soc.  I''uancaise  Radio-Hlectriqiie. 
October   30th.      (France,  October  30th,  1916.) 

15,849.    "  Electric  torch  case."     R.    E.  H.  Fll'iciiek.     October  31st. 

15,883.  "Gas  burners  and  electric  lights."  ]•".  J.  Gould  &  F.  S.  Stami-. 
October  31st. 

15,888.  "  F.lectrodes  for  electric  arc  welding."  E.  Languepin.  October 
31st. 

15,897.  "  f-"Uflrical  storage  batteries  or  accumulators."  I.  E.  Kohlmeyer. 
October  31st. 

15,901.  "  Holder  for  electric  I.mip  shades  and  lamps."  T.  H.  A.  Brows. 
October   31st. 

15,927.     "  Electric    gas-lighter."      M.    t'oMPARE    &    E.    Pizzi.      November    1st. 

15,930.     "  Sparking-plugs."      C,    Bryan.      Noveinber    1st. 

15,970.     "  Electric   plug."      E.    H.    Keeley.      November    2nd. 

15.978.  "  Dynamo-electric  machinery."  Electromotors,  Ltd.,  E.  Grekn- 
ilALGil    &   B.    i-ONGBOTTOM.      Novcmbor   2nd. 

15,992.     "  Ine.mdescent    electric   lamps."     R.    Butler.      November  2nd. 

l(j,008.     "  Telephone    control    systems."      M.    Toccino.      November    2nd. 

16,017.     "  Heating    electrode."     G.   Bellaviti.     Noveinber   2nd. 

16,021      "  Sound    detectors."      Western    Electric    Co.      November   2nd. 

16,024.     "  Telephone    transmitters."     S.    G.    Lrown.      November  2nd. 

16,039.  "  Means  for  completing  an  electric  circuit,  speci.illy  applicable  to 
alarm    clocks."     H.   O.    Farrell   &   A.   Ward.     November   3rd. 

16.053.  "  Electrical  resistance  m.iteri.d  elements."  C.  G.  Nobbs  &  Falkirk 
Iron    Co.      Novcmlx^r   3rd. 

16.054.  "  Electric  heater."  E"alkirk  Iron  Co,  &  C.  G.  Nobbs.  November 
3rd. 

16.072.  "  Indicating  condition  of  steel,  iron,  etc..  magnetisable  metal  dur- 
ing  heat   treatment."      E.    P.   Barfield.      November  3rd. 

16,074.  "  Prismatic  glassware  for  illuminating  purposes."  Holopiiane, 
Ltd.    (Huluphane  Gla.ss   Co.).  .  .Novembir  3rd. 


PUBLISHED   SPECIFICATIONS. 


.  The  numbeis   in  parenihcscs   are  those  under   whii'h   the  specifications  will    bt 
printed   and    abridged,'  and   ail.  subsequent  proceedings   will    be   taken. 


19X6. 

Western    Electi-i 


Co.   &  A.   E.    Reinkc.     Sep- 


12,782.    Telephone   .Sy.stems. 
tcmber    Dth,    1!)16.      (110,177.) 

14.521.  Electrical  Commutators.  W.  R.  Svkcs  Interlocking  Signal  Co 
and   R.   W.   Tarrant.      October  12th,   1916.      (110,192.) 

14.522.  Electrical  Commutators,  W.  R.  S\kcs  Interlocking'  Si*gnal  Co. 
and    R.   \V.  Tarrant.     October   12ih,  1916.     (110,193.) 

14,768.  Separators  for  Electric  B.m teribs.  G,  Oldham.  October  17th, 
1916.      (110,204.) 

14,842.  Electrical  Apparatus  controlled  i'ROm  a  distance.  Mctropolitaa 
Carriage,  Wagon  &  Finance  Co..  W.  G.  Wilson,  W.  A.  Tritton  &  O.  K. 
Morris.      October    19th,    1916.      (110.207.) 

15.252.  Process  or  Mktiiod  ok  Uniting  Similar  or  Dissimilar  Metals  t>K 
Alloys  bv  Electric  Welimsg.     II.  L.  T.  WoHc.     October  26ih,  1916.   (110,214.) 

16,749,  Brakes  on  Electric  Tramcars  and  likb  Vehiclbs.  R.  H.  Wilkin- 
son   &    W.    H.    Turner.      November  22nd,   1916.     (110,231.) 

16,760.       OVNAMO-Ei-ECTKIC     MACHINES,     PARTICUL-IRLY    ADAPTED    FOR    StARTINi;    AM> 

Ligmtinc.    Systems.      A.    H.    White   (U.S.   Light    &   Heat  Corporation).     Novtm 
ber    22nd,    1916.      (110,232.) 

17,072.  Kkgulatinc  Devices  for  Internal-combustion  Engines  couplh 
with  Dvnamo-electric  Machines.  Soc.  Auxiliare  dus  Tramways  Si  Chemin 
de    I-Vrs    Soc.   Anon.      November  29th,   1915.     (102.501.) 

17,993.  Collection  of  Currents  from  Ovurhkad  or  other  Conductors, 
C.  C.    Menkes.     June  12th.    1917.      (110,244.) 

18,049.     Ei,8Ctric  Switches.     M.  J.   Railing.     December  15lh,  191G.  (110,a46.)' 

18,095.  Electric  Motor  Control  Systems.  British  Thomson-Houston  Co.. 
(General    Electric   Co.,    U.S.A.)      December   IGth,    1916.      (110,246.) 

18,193.  Protective  Dkvicks  for  Electric  Circuits.  British  Thomson- 
Houston    Co.    (General    El.Htric  Co.,   U.S.A.)     December  19th,    1916.      (IIO.W?.)' 

lft,2H7.  Ai'i'ARATUs  for  the  Electro-deposition  of  Metals,  F.  R.  Tubbn. 
D.c.niber   2Ist.    1916.     (110.248.) 

101.7. 

872.       EtECTBIC        CoNNRCTING       Di  VICIS       for        l.SR       IN        iNTKRNAL-COyittlSTlOir 

Engines,     J.   Zeitlin.     January   17th.   1917.      (110.255.) 

1.062,  Switching  Aimaratljs  for  Electric  Transformkrs.  W.  J.  Howarrf 
and    A.    Reyrolle    &    Co.     January  22nd,    1917.      (110,259.) 

1,575.  Contact-brkakhh  Dfivicts  pok  tub  Ignition  Mechanism  of  Internaiit^ 
COMBUSTION  Engines,  \'illiers  Engineering  Co.,  G.  Funck  &  V.  H.  Fnrrcr. 
January    3M.    1917.      (110,266,) 

1,764.  Dynamo*blecthic  Machines.  P,  A.  H,  Mossay.  February  3rd,  1917.. 
(110,269.) 

6,:M)9.  Electric  Motor  Control  Systems.  Igranic  Electric  Co-  (Cuiler- 
Hammci    Mnnufacturing  Co..    U.S.A.)     May   3rd.   1917.      (110.311.) 

9.2CT.     Dynamo-eleciric  Generators.     V,  Crabb.     June  28th.  1917.   (n0,329.> 

10,575.    Circuit    iNxi^RRurTiNG   Devices.      British    Westlnghouse    Electric  antf 
Manufacturing    Co.     (Wi'<itinghou5C    Electric    &    Manufacturing    Co,,    U.S.A. ^  ■ 
July  23rd,    1917,     (110,332.) 
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SALARIES    AND    WAGES    IN    ELEC- 
TRICITY   SUPPLY. 


In  common  willi  llie  rest  of  humanity,  tlie  central- 
station  man,  whether  lie  claim  the  title  of  "ent^i- 
neer  "  or  that  of  "employe,  '  is  subject  to  the 
great  prima!  law  of  Nature — the  law  of  self-pre- 
servation. He  may  have  no  undue  craving  for  gold 
and  silver:  in  normal  times  he  may  even  be  fairly 
content  with  his  lot  (though  we  have  grave  doubts 
with  regard  to  such  a  phenomenon) ;  but  the  fact 
remains  that,  as  society  is  organised,  an  adequate 
su[ip!y  of  money  is  essential  to  his  existence,  not 
by  virtue  of  its  own  intrinsic  properties,  but  because 
it  enables  him  to  satisfy  his  physical  needs.  If  in 
time  of  peace  he  had  barely  sufficieiil  money  to 
cover  his  requirements,  it  is  clear  that  when  the 
purchasing'  power  of  money  has  fallen  by  50  per 
cent,  he  has  an  unquestionable  right  to  a  substantial 
increase  in  the  nominal  value  of  his  payment,  in 
order  to  bring  its  actual  value  up  to  a  reasonable 
amount. 

The  fact  is  recognised  by  the  Government,  which 
has  intervened  in  many  industries  of  national  im- 
portance at  the  instance  of  the  Trade  Unions  con- 
cerned and  awarded  to  the  workers  increased  wages: 
in  other  cases  the  Trade  Unions,  without  Govern- 
ment aid,  have  obtained  advances  for  their  mem- 
bers ;  but  in  the  case  of  electricity  supply  the  condi- 
tions are  altogether  exceptional,  for  there  exists  no 
body  which  can  fairly  claim  to  be  representative  of 
the  whole  of  the  interests  concerned,  and  to  be  autho- 
rised to  act  on  their  behalf.  Moreover,  the  grada- 
tion of  rank  in  electricity  supply  from  operative  to 
executive  and  administrative  posts  is  so  gradual 
and  continuous  that,  while  it  is  impossible  to  bring 
all  the  members  together  in  one  society,  it  is  ex- 
ceedinglv  difficult  to  find  a  line  of  demarcation. 
Hence  it  is  that  a  conflict,  or  at  least  a  competition, 
has  arisen  between  two  societies,  the  Association  of 
Electrical  Station  Engineers  and  the  Electrical 
Trades  Union,  each  of  wlrich  claims  the  right  to 
repi-esent  the  central-station  man  and  to  act  on  his 
behalf.  During  recent  weeks  we  have  allowed  both 
parties  to  set  forth  their  claims  and  views  in  our 
'■  Correspondence  "  columns,  in  order  that  readers 
mav  be  enabled  to  appraise  their  respective  merits 
and  capabilities,  and  in  the  hope  that  eventually 
means  mav  be  found  to  reconcile  their  differences 
and  arrive  at  a  satisfactory  solution  of  the  problem 
— the  essence  of  which,  as  stated  above,  is  to  im- 
prove the  conditions  obtaining  in  the  service  of 
electricity  supply. 

In  this  issue  will  be  found  the  report  of  a  meeting 
of  senior  technical  officers,  and  a  letter  from  a 
■'  Chief  Assistant,"  which,  in  our  opinion,  indicates 
that  the  solution  is  near  at  hand.  We  commend 
them  both  to  the  attention  of  readers  interested  in 
this  subject,  and  we  set  forth  below  our  own  views 
on  the  matter.  , 

In  the  first  place,  we  regard  the  settlement  of  this 


[481] 


482 


THE    ELECTRICAL    REVIEW.  [Voi.8i.  No.  2,087,  noybmbbr  23,1917. 


question  as  a  matter  of  urgent  importance;  con- 
troversy is  out  of  place — co-operation  and  agree- 
ment are  essential,  and  some  sacrifice  of  individual 
predilections  is  therefore  indispensable,  lest  all 
should  suffer.  Secondly,  we  hold  that  no  one 
society  can  possibly  answer  all  the  requirements. 
From  the  very  conmiencement,  the  Association  of 
Electrical  .Station  Engineers  has  been  handicapped 
by  the  existence  of  two  parties  within  its  ranks, 
with  essentially  differeut  views  and  policies,  and 
while  this  condition  obtains  it  cannot  possibly  attain 
its  aims.  Reconstitution  appears  to  be  the  onlv 
course  that  affords  any  prospect  of  sutcess,  and  for 
this  reason  we  welcome  the  movement  that  was  set 
on  foot  at  the  meeting  of  senior  technical  officials 
of  the  London  area  at  Hammersmith  last  week. 
The  instruction  to  the  Provisional  Gonimittee  to 
invite  the  chief  engineers  of  London  undertakings 
to  appoint  representatives  to  meet  the  committee  is 
particularly  commendable;  their  assistance  and  sup- 
port are  indispensable  to  the  attainment  of  the  de- 
sired result. 

In  this  connection,  the  suggestion  of  "  Chief 
Assistant  "  is  interesting — namely,  that  the  chiefs 
themselves  should  take  action  towards  forming  a 
comprehensive  association  embracing  all  profes- 
sional electricity  supply  engineers,  whether  attached 
to  company  or  municipal  undertakings,  throughout 
the  country,  for  the  express  purpose  of  promoting 
the  interests  of  the  members  in  all  degrees.  Mr. 
Wordingham.  in  his  presidential  address,  pointed 
out  the  advantages  cTerived  from  the  formation  of 
such  associations,  and  would  no  doubt  support  the 
movement.  The  Institution  of  Electrical  Engineers 
obviously  will  take  no  action  tending  towards  the 
desired  result;  it  rests,  therefore,  with  the  central- 
station  men  themselves  to  act.  Their  cause  is  un- 
doubtedly just,  their  grievances  are  clamant,  and 
they  urgently  need  a  representative  body  to  look 
after  their  interests. 

So  far  we  have  only  incidentally  referred  to  the 
non-professional  employes,  the  reason  being  that 
they  are  in  far  better  case  than  the  professional 
men.  Their  needs  and  methods  differ  from  those 
of  the  professional  engineers;  they  prefer  trade- 
union  methods,  and  already  several  such  unions 
exist  for  membership  of  which  they  are  eligible. 
and  which  would  welcome  them.  Chacuu  a  son 
gout;  those  who  fall  within  the  "  No  Man's  Land,'' 
as  "  Chief  Assistant  "  suggests,  could  join  which- 
and  which  would  welcome. them. 

There  is  undoubtedly  room  in  central-station  ser- 
vice for  both  types  of  society,  and  there  should  be 
no  question  of  rivalry,  still  less  of  friction,  between 
them.  It  is  true  that  there  exists  as  sort  of  "  No 
Man's  Land  "  to  which  both  sides  may  lay  claim 
with  more  or  less  justification,  but.  as  "  Chief 
Assistant  "  remarks,  it  should  be  possible  to  arri\e 
at  an  agreement  on  this  i)oint,  based  upon  definite 
qualifications. 

The  standing  of  any  such  society,  be  it  an  associa- 
tion of  engineers  or  a  trade  union,  is  necessarily 
dependent  in  a  very  large  measure  upon  the  char- 
acter and  ability  of  its  individual  members,  and  we 
would  earnestly  commend  this  fact  to  the  attention 
of  the  organisers:  if  they  desire  to  secure-*  for  their 
society  an  unblemished  reputation,  it  is  essential 
that  they  shall  specify  appropriate  standards  of  edu- 
cation, character,  and  technical  attainments  which 
must  be  complied  with  by  all  aspirants  to  member- 
ship. If  they  open  the  door  too  widely  to  all 
comers,  seeking  only  to  increase  their  numbers  and 
their  income  from  subscriptions,  they  will  inevitably 
enrol  some  members  who  will  fail  to'do  them  credit, 
and  will  lower  not  only  their  reputation,  but  also 
their  influence  and  efficiency. 

With  regard  to  the  main  question,  so  far  as  it 
affects  the  members  of  trade  unions,  it  will  be  re- 
membered   that   in   .September   last   the   Associated 


Municipal  Electrical  Engineers  (Greater  London) 
took  steps  towards  arriving  at  some  measure  of  re- 
form and  uniformity  throughout  the  London  area. 
We  commented  upon  this  matter  at  some  length  in 
our  issue  of  September  28th,  but  since  then  we  have 
heard  no  more  of  it.  We  trust,  however,  that  pro- 
gress is  being  made,  and  that  the  conclusions 
arrive^  at  may  include  some  fomi  of  classification 
which  will  help  towards  the  settlement  of  the  dis- 
pute between  the  E.T.U.  and  the  A.E.S.E. 


It  is  reported  from  Berlin  that  the 
Electricity        Imperial  Coal   Commissioner  issued 
Supply  an  order  on  November  2nd  placing 

Restrictions  an  immediate  restriction  on  the  con- 
in  Germany.  sumption  of  electrical  energy  both 
in  the  case  of  customers  of  electric 
supply  undertakings  and  in  that  of  those  firms  or 
persons  who  possess  their  own  generating  plan,t. 
The  restriction  of  the  consumption  is  general,  and 
also  applies  to  establishments  engag'ed  on  war  work. 
The  consumption  is  limited  to  8o  per  cent,  of  that 
which  prevailed  in  the  corresponding  month  in  1916, 
although  another  period  for  the  calculation  may  be 
accepted  as  the  basis  in  special  cases.  If  the  meters 
are  read  on  days  other  than  the  first  day  of  the 
month,  the  hitherto  existing  reading  times  are  tO' 
be  adopted  for  the  determination  of  the  limitation. 
The  Commissioner  reserves  the  right  of  curtailing 
the  consumption  by  more  than  20  per  cent,  in  parti- 
cular cases.  A  preferential  treatment  can  be  meted 
out  in  respect  of  establishments  on  war  work  in 
exceptional  cases. 

It  is  held  to  be  of  special  importance  that  con- 
sumers who  have  already  curtailed  their  consump- 
tion may  claim  special  consideration  in  connection 
with  the  new  regulations.  Consumers  on  a  small 
scale  are  exempt  from  the  restrictions,  provided  that 
their  individual  use  does  not  exceed  250  kw. -hours 
per  annum,  but  the  communal  authorities  are  per- 
mitted to  fix  a  lower  limit.  New  connections  and 
extensions  of  existing  connections  can  only  be  made 
on  obtaining  special  consent,  which  will  only  be 
granted-  in  urgent  cases.  The  order  provides  for 
the  appointment  of  honorary  advisers,  who  will  co- 
operate with  the  War  Board  departments  and  the 
municipal  authorities,  who  must  at  once  come  to  an 
agreement  with  the  advisers  concerning  the  limita- 
tions and  the  best  method  of  arranging  the  distribu- 
tion of  energy,  particularly  among  small  consumers. 
It  is  stipulated  that  consumers  who  receive  a 
supply  from  an  undertaking  nuist  pay  an  increase 
of  6d.  per  KW.-hour  for  every  Kw.-hour  used  in  ex- 
cess af  the  fixed  limit.  If,  despite  special  warning, 
consumers  do  not  restrict  their  consumption  in 
the  prescribed  manner,  they  will  be  liable  to  im- 
prisonment for  a  period  of  uji  to  one  year,  or  a  fine 
of  up  to  £500,  or  to  one  of  these  penalties.  Similar 
regulations  have  been  made  in  regard  to  the  limita- 
tion of  the  use  of  coal  gas. 

.•\s  bearing  upon  the  above  question  of  effecting 
economy  in  the  use  of  coal,  it  is  stated  that  a  daily 
supply  of  60  trucks  of  coal  will  shortly  be  saved  in 
connection  with  the  electric  lighting  of  Berlin,  by 
means  of  a  scheme  which  is  expected  to  be  brought 
into  operation  in  January  provided  that  the  weather 
in  the  winter  is  not  unfavourable  for  the  completion 
of  the  work.  This  refers  to  the  execution  of  a 
scheme  which  was  brought  forward  prior  to  the 
war,  for  the  erection  of  an  overhead  high-pressure 
transmission  line  between  Wittenberg  and  Berlin, 
which  will  now  be  fed  by  the  Zschorhewitz-Piesteritz 
line,  which  is  supplied  from  the  Zschornewitz  (lig- 
nite) power  station,  the  generating  station  for  works 
for  the  fixation  of  nitrogen.  The  overhead  line  is 
said  to  be  made  of  aluminium-covered  iron,  and  is 
being  carried  out  by  the  A. E.G. 
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ABBOTT     INSULATING     CLOTH5. 


I  >N  Tlmi-sdav  l;i.st,  tliroueh  tlif  t'diirti'.sv  of  Messrs.  Aiilr'It, 
Aiulevsun  it  .\libott.  litil..  of  Liinfliouse,  E.,  uiid  HiU|R'iiiliii, 
whdse  cdiiiiL'i-tinii  witli  tile  oilskin  iiiid  waterproof  clotiiiiiir 
trade  s^oes  liaek,  we  uiulerslaiid,  to  Criineaii  times,  we  were 
enabled  to  visit  the  Harpeiideii  works  of  the  firm,  with  a 
view  to  iiisj)wtin<;  the  modern  instiillation  whieh  tliev  huve 
jirovided  for  the  niannfaetnre  of  the  "  Alibott "'  insulating: 
cloths — a  hraiieh  of  business  which  the  lirni  oriuinaily 
entered  in  llioi'. 

It  will,  of  course,  be  within  the  knowled<re  of  our  readers 
that    prior    t  ^   the  outbreak  of   war  we  were,   in    a    Jartje 


Cltti.no  and  Sewisg  Fai;.;il 


Impregxa'-isg  Hoi  >K 


measure,  dependent  on  American  and  Continental  makers 
for  impregnated  fabrics  suitable  for  electrical  insulation, 
and  our  own  Customs  returns  bore  witness  to  the  fact  that 
ijuite  a  considerable  import  business  had  sprung  uji  in  these 
goods,  of  which,  according  to  available  statistics,  ih  million 
yards  were  received  annually  in  this  country — though 
-  whether  that  amount  was  used  here  does  not  appear  so 
certain. 

In  miy  case,  Messrs.  Abbott  can  meet  reipiirements  u]i  to 
three-quarters  of  a  million  yards  per  aimnm_in  their  present 
buildings,  and  with  the  space  available  could  easily  double 
this  output  if  the  trade  required  it.  At  the  outset  the  pro- 
Idem  cotifronting  the   firm  presented  difficulties  of  both  a 


destroyed  by  fire.  The  works  liaxc,  iiowever.  dcspiic  the 
war,  been  rebuilt  on  iip-to-dati'  lines,  and  it  was  this  modern 
plant  that  the  members  of  the  electrical  Press  were  allowed 
to  view  last  week.  S(K.'cially  woven  caniliric  and  silk  are 
employed,  and  the  first  operation  is  that  of  cutting  and  re-stit<-'h- 
ing  the  jiieces,  soas  to  secure  a  diagoiud  lay  of  the  warp  and 
weft  ;  the  piet'es  then  pass  to  the  iinpreguatiiig  machines,  four 
of  which  are  installed  in  a  special  ferro-eoncrete  structure 
several  stories  high,  while  space  for  two  additional  machines 
is  available. 

Without  going  into  details,  we  may  s<iy  that  the  fabric, 
after  impn^gnation  in  the  tanks  situated  in  the  lower  portion 
of  the  building,  is  dried  by  ])assiiig  it  through  a  steam 
heated  atmosphere,  which  is  mainUiincd 
in  special  chimney  structures  extending 
to  the  top  of  the  i)nilding.  The 
machine  allows  of  successive  imiaegna- 
tiousof  the  same  material,  when  desired. 
The  material  is  then  examined,  inea-sured 
and  cut  to  the  reipiired  lengths,  or  into 
tape  :  for  shipping  purposes,  the  ends  of 
tlie  rolls  are  impregnated  with  paraffin 
wax. 

The  linen  fabric  is  supjjlied  in  thick- 
nesses of  ;')  to  15  mils,  and  the  silk  in  + 
to  (>-mil  thicknesses :  both  the  trans- 
parent yellow  and  black  insulations  are 
sup]ilied,  in  widths  up  to  :iK  in.  and 
lengths  of  loO  yards  or  less. 

We  understand  that  authoritati\e  tests 

on  a  lO-mil   sample  showed  a  maxitnmn 

disruptive  voltage  of  11.000  \olts  and  a 

minimum    of    8,1)00     volts  :     moreover, 

Messrs.  Abbott  claim   that  their  ]iioduct  is  superior  to  the 

grades  imported  hitlierto. 

In  conclusion,  we  need  not  emphasise  the  necessity  of 
having  a  "  self-contained "  electrical  industry  in  this 
country,  especially  at  a  time  like  the  present.  Varnished 
falirics  and  tapes  are  essential  for  the  heavy  electrical 
machinery  industry  and  \arnished  silks  for  the  magneto  and. 


Insulating  Tapk  Cuttixg  Machix.e^ 

instrument  traile,  and  it  is  to  be  hoped  that  Messrs.  Abbott, 
Anderson  &  Abbott's  enterprise  in  this  direction  will  be 
appreciated  by  electrical  men,  not  oidy  at  the  moment,  but 
in  the  more  strenuous  commercial  times  that  lie  ahead. 


Inspectixo  Finished  Insulating  Cloth. 


technical  and  economic  character  ;  it  was,  for  instance, 
difficult  to  obtain  the  right  kind  of  cloth  for  treatment,  and 
the  proper  varnish  for  impregnating  it  ;  the  design  of  the 
necessiiry  machinery  was  also  a  matter  for  mucli  thought 
and  ingenuity. 

However,  these  difficulties  were  surmounted  by  Messrs. 
Abbott,  and,  in  spite  of  the  keen  competition  of  imjwrted 
material,  they  had  a  steadily  increasing  busine.ss  up  to  IKKi. 
when  the  whole  of  their  Harpenden  works  was,  uufoitunatelv. 


The  Whitley  Report. — Mr.  F.  Huth  Jackson,  presiding^ 

l;ist  week  at  a  meeting  of  the  Xatioual  Alliance  of  Emi)loyer.s  aud 
Employed,  said,  according'  to  the  '/'hii'x.  that  Mr.  G.  H.  Roberts 
had  declared  that  it  was  the  intention  of  the  Government  to 
appoint  a  Parliamentary  Committee,  of  which  Mr.  Whitley  would 
be  chairman,  to  consist  of  three  members  from  each  party  of  the 
House  of  Commons,  which,  in  consultation  with  the  Xatioual 
Alliance,  the  Industrial  League,  and  other  similar  bodies,  would 
consider  the  best  means  by  which  the  recommendations  of  the- 
Whitley  Report  should  be  carried  into  effect. 
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THE     SALARIES     OF     CENTRAL-STATION 
OFFICIALS. 


By  G.  W.  STUBBINGS. 


AriTHOUGH  the  hulk  of  the  discussion  regarding  the  sub- 
ject of  this  article  has  i-eferred  to  the  salaries  of  charge 
engineers  and  switchboard  attendants,  there  is  little  doubt 
that  acute  dissatisfaction  is  generally  felt  by  all  the  members 
of  the  technical  staff.  A  brief  study  of  a  list  of  the  salaries 
paid  in  the  principal  London  undertakings  will  convince  any- 
body that  something  is  wrong,  and  this  is  I'onfirmed  by  the 
sense  of  grievance  felt  by  most  technical  officials,  it  being 
fair  to  state  that  such  officials  are  of  a  class  not  accustomed 
to  grumble  without  sufficient  cause.  It  is  but  to  state  a 
truism  to  say  that  criticism,  to  be  useful,  should  be  con- 
structive, and  it  is  the  writer's  belief  that  it  is  largely  due 
lo  the  fact  that  central-station  officials  have  never  proposed 
any  rational  scheme  by  which  their  salaries  should  l)e 
•determined,  and  on  the  observance  of  wliich  they  could 
insist,  that  so  little  has  been  done.  The  difficulties  in 
devising  such  a  scheme  are  very  great,  both  on  account 
of  the  diversity  in  the  sizes  of  the  various  undertakings, 
:and  on  account  of  the  difference  in  the  responsibilities 
and  scope  of  the  work  of  officials  in  undertakings  of  com- 
parable size  having  the  same  official  title. 

In  the  ciise  of  workmen  it  is  not  a  difficult  matter  to  fix 
•on  an  equitable  wage.  A  wireman,  for  instance,  does  very 
much  the  same  work  whether  he  be  employed  on  an  under- 
taking having  an  output  of  one  or  a  hundred  million  units 
per  annum.  The  responsibilities  of  the  supervisory  staff 
will  vary  with  the  output,  and,  fuither,  the  difference  in 
the  meaning  attaching  to  some  titles  in  various  under- 
takings introduces  a  further  complication.  This  difference 
is  most  marked  in  the  case  of  the  distributiort  sections  of  elec- 
tricity undertakings.  A  comparison  of  the  outputs  of  two 
undertakings.  A  and  R,  will  give  no  certain  indication  of 
the  duties  and  responsibilities  of  the  two  mains  super- 
intendents. At  A  this  official  may  be  nothing  more  than  a 
mains  foreman,  the  more  difficult  work  being  looked  after 
by  the  chief  assistant ;  while  at  B  the  mains  superintendent, 
besides  having  complete  charge  of  the  mains,  may  be  also 
responsible  for  the  testing,  public  lighting,  and  "tramways 
overhead  sections.  The  problem,  then,  of  devising  a 
rational  basis  for  the  calculation  of  salaries  is  by  no  means 
easy. 

The  first  principle  to  be  suggested  in  this  attempt  to 
solve  the  problem,  is  that  a  man's  salary  should  bear  some 
definite  relationship  to  his  responsibilities.  This  is  incon- 
trovertible. The  simplest  application  of  this  principle 
would  be  a  rule  by  which  the  salary  would  be  directly  pro- 
portional to  the  responsibility.  This  is  hardly  equitable,  as 
placing  the  small  man  at  a  great  disadvantage.  The  second 
principle  that  occurs  to  the  writer  will  obviate  this  defect. 
This  principle  may  be  briefly  descrilied  sis  that  of  a  minimum 
salary  which  represents  a  return  for  a  man's  general  training 
and  fitness, apart  from  his  responsil>ilities.  The  algebraical 
expression  for  the  salary  attaching  to  a  particular  post  will 
now  be  :  of^hc  form — //  =  n  +  h  ./■,  //  being  the  salary, 
X  the  resjx)n»K)ility,  "  the  minimum  wage,  and  //  a  constant 
to  be  decided  ujion. 

The  constant  rt  should  lie  equal  to  an  amount  sufficient  to 
cover  the  bare  necessities  of  living,  as  most  people  will  con- 
<;ede  that  a  man  who  is  working  is,  by  rea-son  of  his  working, 
entitletl  to  this.  It  is  worthy  of  discussion  as  to  whether 
this  constant  should  be  different  in  the  ca.se  of  a  married 
man  from  that  of  one  who  is  single. 

The  term  ./■,  representing  responsibility,  is  a  diffii-ult  one 
to  fix.  It  must  obviously  be  represented  by  .some  easily 
determinable  (piantity.  Such  quantity  will,  however,  be 
different  for  Ciich  official.  For  the  works  superintendent 
the  plant  capacity  is  a  good  indication  of  the  8(.'0j)e  of 
responsibility  :  but  this  would  \>e  almost  irrelevant  in  the 
case  of  the  chief  clerk,  when  the  numlier  of  consiunere 
wonld  lie  a  fitting  criterion.  The  variable  part  of  the 
formula  will,  in  the  ciise  of  the  mains  engineer,  include  a 
nunil>er  of  terms  a<-i-ording  to  his  resixmsibilities  ;  <mv,  for 
A-xample,  for  his  mains  work,  another  for  public  liirhting 


work,  and  so  on.     Mathematically,  the  complete  etjuation 
win  be  :  !/  =  a  +  y,  b  x. 

The  writer  suggests  the  following  criteria  for  deter- 
mining the  responsibilities  of  the  various  officials.  The 
particular  number  in  each  case,  whether  KW.  capacity  or 
number  of  consumers  will  be  x  in  the  formula. 


Works  Superintendent 
Charge  Enfjineer... 
Drautrhtsinan 

Chief  Clerk 


Plant  capacity. 
Maximum  load. 
Plant  capacity. 
Miles  of  cable. 
Number  of  consumers. 


The  value  of  //  would  vary  accordin;?  to  whether  or  no  the  renderinjr 
and  collectintr  of  consumers'  accounts  were  undertaken  by  the 
office. 


Meter  Superintendent 
Commercial  Assistant 
Mains  Superintendent 


Number  of  meters. 

Population  of  the  area  of  supply. 

Miles  of  cable. 

Number  of  meters. 

Number  of  public  lamps. 

Miles  of  overhead  tramway  equipment 

Only  those  items  applicable  to  the  particular  case  being  included. 
In  cases  where  considerable  mains  extensions  are  carried  out 
by  the  mains  enffineer.  he  should  be  paid  a  percentage  on  the 
cost  of  the  job. 

When  an  undertaking  reaches  a  moderate  size  the  problem 
is  complicated  t)y  the  fact  that  assistant  supervising  officials 
are  employed.  The  responsibility  of  the  chief  official  will 
then  largely  depend  upon  the  ability  of  his  assistant.  A 
man  with  an  assistant  who  is  capable  of  looking  after  any 
section  of  the  work  in  his  absence,  has  far  less  worry  and 
anxiety  than  one  who  has  an  assistant  confident  to  carry  out 
routine  work  of  minor  responsibility  only.  The  most 
equitable  way  out  of  this  difficulty  seems  to  be  to  calculate 
the  total  salary  to  be  paid  to  the  department,  the  formula 
being  in  this  case  1/  =  na  +  hx,  n  being  equal  to  the 
number  of  officials.  Having  fixed  the  total  salary,  the 
apportionment  of  the  same  can  be  made  by  the  chief 
engineer  of  the  undertaking  concerned,  who  would  have  an 
intimate  knowledge  of  the  capabilities  of  the  officials 
concerned. 

The  matter  dealt  with  in  this  article  is  a  very  difficult 
one,  and  the  writer  is  well  aware  that  his  suggestions  may 
be  faulty  in  many  respects.  As  no  previous  attempt  of  the 
kind  appears  to  have  been  made,  these  suggestions  may 
serve  as  a  stai't.  The  dissatisfaction  of  central  station 
officials  is  certainly  not  without  good  cause  ;  but  all  must 
remember  that  to  obtain  redress  it  is  not  sufficient  to  be  dis- 
satisfied, or  even  to  express  dissatisfaction.  It  is  necessary 
to  know  with  certainty  what  one  requires.  A  set  of  require- 
ments calculated  oil  some  such  rational  basis  as  suggested 
in  this  article  would,  in  the  writer's  opinion,  be  of  great 
assistance  and  carry  great  weight.  It  is  hoped  that  the 
scheme  outlined  above,  although  hastily  considered,  may 
assist  central  station  officials  in  formulating  definite 
requirements. 


£100,000,000  a  year  from  State  Power.— f^peaking  at 

the  Aldwyili  Clul)  rci-i'Mtly,  Mr.  II.  Wilson-Fox,  M.P.,  hono- 
raiy  secretary  of  the  Empire  R-e.soiiRi's  Development  Com- 
mitteo,  .stated  that  the  National  Debt  after  the  war  would 
probably  amount  to  i'ri.(KKI,(Kl(l,ll(HI,  iiece.'i.'iitating  an  annual 
rev<>nue'  of  at  least  .£(_)(H),(KKI,llO(1.  The  jMiliey  advocated  by  the 
Kmpiro  Resouree.s  Development  Committee  was  the  develop- 
ment under  Mtate  auspices  of  some  of  the  resources  and  oppor- 
tunities of  the  Empire,  under  conditions  which  would  give 
to  the  Stat<'  a  direct  financial  interest  in  the  results.  The 
wa.stnge  in  our  power  supply  was  almost  incredible.  Ten 
years  ago  the  Witwati-rsrand  goldfields  were  equipped  with 
the  best  in'dividiial  steam-|viwer  i>lants  that  money  could  com- 
mand, and  eiKd  was  available  near  by  at  from  is.  (jd.  to  5a. 
a  ton;  vet,  bv  tlie  intrnduetidn  of  a  central  ix)wer  system  a 
saving  of  £:),50().tXHI  had  Imx-u  elTeeted  in  the  working  of  the 
min<"s  themselves;  which  saving,  added  Ui  the  sum  of  .£.5nO,000 
paid  by  the  Power  Co.  in  dividends  and  interest  on  deben- 
tures, iiieant  that  on  the  original  outlay  of  .f7.()(X),OflO  there 
had  been  a  total  return  to  all  concerned  of  upwards  of 
fl.fKXI.fMlO  per  annum,  and  that  witho\it  utilising  by-products. 
In  I'.I07  the  total  engine  capacity  .'n  this  country  was  esti- 
mate<l  at  IO,")ft7.S70  n.v..  of  whi<'h  about  '2..5(lO,OOn  H.r.  wag 
emploved  in  the  pnidudion  of  electrical  energy.  If  a  con- 
siderable propDrtion  of  this  equipment  were  centralised,  and 
can'  were  taken  to  make  a  profit  from  by-productst,  as  well 
a.s  from  the  .-wile  of  power,  the  State  could  derive  a  profit  of 
at  lea.st  f  100,000,000  per  annum,  while  con.siderably  reducing 
the  cost  to  the  consumer.— Fmaiici'cr. 
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DOMESTIC       ELECTRIC       MEATINO 
PROBLEMS. 


{/'tini'liith-ff  fnnit  imije  4  7S.) 

Heiiter  Cuiiijiiiri.iiins.  -X  booklet,  published  by  the  Hotpoint  Co., 
who  me,  of  course,  strong'  advocates  of  the  open-coil  (.or  so-called 
"red-hot")  type  of  heater,  contains  the  results  of  various  tests  on 
these  and  disk-type  hut-plates. 

The  company's  Reflex  open-type  heater  ( in  which  ii  reH^ctor  assists 
ill  concentrating'  the  heat  rays  on  the  bottom  of  the  utensil),  a 
moulded  block  0[Km-coiI  type  lieater  and  a  disk-type  heater,  each 
of  l,Ot)0  watts  lomling,  were  used,  and  the  curves,  fi^.  i,  were 
obtained  on  the  basis  of  raising'  the  temixiraliire  of  one  quart  of 
water  from  70  to  210°  F.  startiii;;  from  cold. 

These  show  the  superior  efficiency  of  the  llelle.x  heater  for  short 
lioilinfj  periods  with  average  utensils  ;  further  tests  in  comparison 
with  ira-s  grave  the  followinpr  results  : — 
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The  test  was  miule  by  raisina-  two  quarts  of  water  from  70  to 
210°  F.  with  a  covered  utensil,  starting'  from  cold  ;  the  heater 
capacities  were: — Retlex,  1.500  watts:  block,  1,500  watts:  disk, 
1,000  iN-atts  ;  and  a  "standard  medium-sized  gas  burner  operated 
with  a  maximum  flame." 

Some  independent  tests  carried  out  by  an  Indian  contemporary 
on  the  Reflex  heater_and  a  popular  type  of  English  hot-plate  are 
of  interest.  In  this  case  a  special  block-tin  copper-bottomed  kettle 
was  provided  for  the  hot-plate  or  disk-type  heater,  also  an 
ordinary  enamelled  kettle,  and  both  were  used  on  each  type  of 
heater.  The  Reflex  heater  was  of  600.  and  the  disk  stove  of  SOO 
watts  capacity  ;  the  tests  were  made  with  one  quart  of  water  at  an 
altitude  of  8,000  ft.,  where  the  boiling'  point  is,  roughly,  197°  F. 

The  results  were  as  follows  : — 
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Starting'  from  cold  with  enamelled  ketjle. 
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Starting  from  cold  with  disk  stove  kettle. 


0-166       137       10'53,   5992 ',  0'1470     139    I     — 


Starting  from  hot  with  enamelleJ  kettle. 
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Starting  from  hot  with  disk  stove  kettle. 
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For  London  (Out.)  data  for  252  families  is  given,  luid  we  note 
that  the  monthly  range  consumption  iucreiuses.  roughly,  in  propor- 
tion to  si'^e  of  family  from  ll'.l  KW. -hours  for  two  people  to  256 
KW. -hours  tor  nine  jjeople  :  also  thi'  monthly  range  bill  similarly 
increases  proportionally  from  8115  to  82'3S  and  the  range  cost  per 
month  per  person  decreases  proportionally  from  $'5S  to  S-26.  The 
installed  range  capacity  varies  from  513  to  6'5  KW.  per  family. 

The  London  (Ont.)  tarifl'  is  3  cents  jier  Kid  si|'.  ft.  of  floor  area 
plus  a  primary  meter  rate  (3  cents)  per  KW.-liour  Inr  the  first  three 


JIaximum   eliciency  test    for   disk   stove   from   cold,  with    kettle 
belonging  to  disk  stove. 

In  test  No.  5  the  water  was  raised  to  a  certain  temperature 
current  being  then  switched  ofiE  and  the  further  rise  in  temperature 
noted  till  the  latter  became  stationary.  Test  No.  6  was  intended 
to  ascertain  the  maximum  efficiency  in  use  b.v  an  experienced  per- 
son who  could  judge  when  to  switch  off.  so  as  to  economise  to  thr 
practicable  limit. 

The  tests  clearly  indicate  the  high  efficiency  of  the  Reflex  ty\y- 
of  heater  for  intermittent  use.  and  especially  with  ordinary  utensils, 
but  where  cooking  is  carried  out  on  a  large  scale  and  the  range  is 
in  continuous  use.  the  disk  type  of  heater  with  its  .special  utensils 
attains  a  vejy  high  efficiency. 

Doiiie.y>ir  ElfCfri'-  fiiokinij  f'uxfx. — Some  data  recently  published 
by  the  Ontario  Hydro-Electric  Power  Commission  on  energy  con- 
sumption for  domestic  cooking,  of  groups  of  consumers  in  Ontario 
towns,  is  of  considerable  interest. 

The  consumers  are  divided  according  to  size  of  family  and  the 
monthly  energy  consumption  and  bills,  both  prior  to  and  after  the 
installation  of  electric  cooking  are  given. 
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KW.-hours  per  month  per  100  sq.  ft.  floor  area,  plus  a  secondary 
rate  (1  cent)  for  excess' consumption.  Taking  the  average  of  all 
the  London  (Ont.)  cooking  consumers,  the  use  of  the  range  has 
increased  their  energy  consumption,  roughly,  five  times  (39  KW.-, 
hours  to  200  KW.-hours  per  consumer  per  month )  and  their  elec- 
tricity bills  by  two" and  a-half  times  (.^!'09  to  .^2'67  per  month). 

In  St.  Thomas,  where  similar  rates  obtain,  averaging  all  con- 
sumers the  monthly  consumption  per  consumer  has  increased  from 
44  KW.-hours  to  207  KW.-hours,  and  their  electricity  bills  from 
Sr24  to  S2'78.  while  in  Windsor,  where  a  higher  rate  is  charged, 
the  energy  consumption  with  the  range  in  use  is  five  times  as 
great  and  the  bills  2'7  times  as  great. 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Headers  are  iarited  to  mbmit  partieulurx  of  item  or  improced 
devices  and  apparatus,  ivhich  will  be  piihlished  if  eousidcred  of 
sufficient  interest.  

Sub-Stalion  for  the  Co-operative  Wholesale  Society. 

For  the  purpose  of  converting  the  400-volt  continuous-current 
supply  of  the  Manchester  Corporation  to  the  requirements  of  its 
central  premises  and  warehouses  in  Manchester,  the  Co-operative 
Wholesale   Society   has  laid  down  a  neat  and  attractive  looking 


Fifi.  1.— Thk   Sub-stati'j.v    oi    thi;  Co-oferative  Wuolesai.k 
Society  atiit.'<  Central  Premises.kMancuester.    |j_^ 

sub-station  containing  the  necessary  converting  machinery  and 
distributing  switchboard :  i)ower  from  this  sub-station  is  utilised 
for  driving  lifts,  hoists,  ice,  and  for  lighting. 
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The  contract  for  the  plant  was  placed  with  the  General  Electric 
Co..  and  includes  four  90-KW.  motors  for  driving-  existing  g-enera- 
tors.  two  ti3-K\v.  motor-prenerators,  and  one  47'.'i-KW.  motor  for 
driving'-  an  existin?  prenerator.  These  sets  run  respectively  _  at 
speeds  of  -110,  iiOo  iinil  'MKi  R.iMi..  the  motors  and  generators  being 
mounted  on  combination  bedplates. 

The  switchboard  is  arranged  in  two  portions  at  right  angles  to 
each  other :  one  portion  devoted  to  the  contVol  of  the  motor- 
generators  consists  of  eight  panels,  seven  for  the  machines  and  one 
for  the  incoming  supply.  Each  panel  accommodates  the  necessary 
apparatus  for  starting  the  motors  mounted  on  the  lower  slab, 
while  above  are  the  necessary  circuit-breakers,  ammeters,  relays 
and  shunt  regulating  gear.  Paralleling  voltmeters  are  carried  on 
brackets  at  the  end  of  the  board,  while  on  a  pediment  on  the  top 
of  the  board  are  mounted  an  illuminated  dial  sector  pattern  am- 
meter and  voltmeter.  The  distribution  switchboard  comprises 
16  panels,  each  of  which  controls  six  distributing  circuits. 
Every  panel  is  composed  of  two  slabs,  both  carrying  the  circuit- 
breakers  for  the  respective  three  circuits.  On  the  upper  slab  is  also 
mounted  a  sector  pattern  ammeter  with  rotary  multi-point  switch, 
enabling  the  shunts  on  each  circuit  to  be  connected  to  the  ammeter. 
This  switchboard  is  also  provided  with  a  pediment,  including  a 
sector  tvpe  ammeter  and  voltmeter,  and  a  non-magnetic  clock. 

The  lighting  is  effected  by  G.E.C.  semi-direct  fittings,  and  the 
sub-station  is  very  neatly  laid  down  and  effectively  finished. 

The  complete  equipment  was  supplied  by  the  General  Electric 
Co.,  Ltd.,  of  Witton,  Birmingham,  through  their  local  office  at 
Victoria  Bridge,  Manchester. 

Indebtedness  is  expressed  to  the  Co-operative  Wholesale  Society, 
Ltd.,  for  permission  to  take  the  accompanying  illustration,  and  to 
publish  these  remarks. 

Husband  Oil-Engine  Sets. 

'  Our  view,  fig.  2,  shows  one  of  the  new  "  valveless"  oil  engines 
with  cooling  water  tank,  kc,  mounted  on  a  truck  as  portable  unit, 
and  supplied  by  Messrs.  F.  Husband,  Ltd.,  of  Craven  House, 
Kingsway.  W.C.  2.  The  engine  is  of  the  two-stroke  cycle  type, 
and  its  design,  though  having  special  features,  is  along  the  simple 
lines  associated  with  that  type  of  engine,  the  valve  gear  of  the 


principle  to  the  heating  of  shell  bands,  as  shown  in  fig.  4.  This 
has  the  advantages  that  it  can  be  placed  in  any  convenient  position, 
heats  the  rings  uniformly  and\vithout  producing  scale  or  burning 
the  bands,  is  free  from  smoke,  Hame,  and  fumes,  and  is  safe  from 
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Fi(i.  2. — HrsiiAND  PoRTAiu-i:  oii.-Knoixe  Sut. 

four-cycle  type  of  enfrine  being  disj)ensed  with.  The  engine  is.  how- 
ever, claimed  to  be  much  more  efficient  than  the  ordinary  two-cycle 
engine  :  a  positive  system  of  lubrication  is  fitted,  and  high-tension 
magneto  ignition,  the  magneto  being  mounted  on  the  governor 
case.  The  engine  is  fitted  with  a  flywheel  pulley,  and  is  suitable 
for  driving  a  dynamo,  pump,  or  other  machinery. 

New  Transformers. 

Mb.-Mis.  .Iuhnsos  A:  Phillip:*.  Ltd..  of  Charlton.  London  S.E.. 
have  bMught  out  an  ingenious  portable  testing  transformer,  pro- 
vide 1  with  hoops,  as  shown  in  fig.  H.  which  enable  it  to  li»  rolled 
nlong  the  floor  of  the  workshop  or  test-room  to  the  place  wliere  it 
15  to  be  used.  The  device  maybe  open  (as  illustrate<l)  or  protected, 
fir  totally  enclosed,  and  is  made  in  sizes  up  to  2,5  k.v.a.,  and  ti.60U 
volt),  single  or  three-phase. 

Another  useful  novelty  is  the  application  of    the  transformer 


Fig.  'A. 


PORTARLE  Testing  Transformer. 


fire  risk.  It  is  easy  to  manipulate,  the  arm  being  counterpoised, 
so  that  it  can  be  raised  to  slip  the  band  into  place  ;  the  heating 
takes  from  1  to  1 J  minutes,  according   to  the  size  of  the  band,  and 


1.^.].  ^;  P.  SnELL-B.\ND  Heating  Tkanskoumi;u. 


Ircim  L'lHi  to  liiii  bauds  can  be  dealt  svith  per  day.  It  is  wound  lor 
any  8laii<lai<l  fi-oi|iiency  and  any  voltage  up  to  5.i0  volts.  A 
similar  type  is  being  developed  for  heating  steel  tires  and  slu'ink 
rings  generally. 

A  New  High-Frequency  Induction  Furnate. 

.\u  iiitcicsting  development  in  small  electric  furnaces  has  been 
iiia<le  by  Dr.  K.  F.  North Rui",  of  Princeton  University,  in  conjunc- 
tion with  the  PvRoi,i:CTKic  Insthijmext  Co..  of  Trenton.  X.J..  and 
nuder  the  direction  of  the  Ajax  Metal  Co.,  of  Philadelphia. 
I'a. 

The  fninace  uses  oscillatory  currents  for  the  generation  of  heat, 
lly  the  nse  of  a  highly  efl'ective  induction,  currents  can  be  set  up 
in  the  containing  crucible  in  the  case  of  a  non-conducting  melt,  or 
in  the  melt  itself,  if  the  same  has  sufficient  conductance.  It  is 
possible  to  raise  the  temperature  of  a  melt  in  a  crucible  until  its 
resistance  becomes  low  enough  to  |)onnit  the  generation  of  heat  in 
the  substance  itself  (as  in  the  case  of  melting  glass),  after  which 
the  temperature  producible  is  limited  only  by  the  durability  of  the 
insulation  and  container. 

The  furnace  is  especially  suitable  for  alloy  research  at  tempera- 
tures above  1,400°  C,  inasmuch  as  it  makes  possible  the  running  of 
melts  in  vacuo  or  in  any  atmosphere  desired,  particularly  in  one 
free  from  carbon.  With  a  20-KW.  furnace,  which  is  the  largest 
size  so  far  built,  a  temperature  of  l,ii2o  C.  has  lieen  easily  attained. 
Theoretically,  there  is  no  temperature  limit,  but  practically  then- 
i-  a  limit  because  of  the  necessity  for  proper  heat  insulation  betwten 
the  containing  crucible  and  the  outside  coil. 

What  is  actually  accomplished  is  to  induce  countless  eddy 
I'urrents  in  the  melt  it.self,  provided  it  is  a  conducting  substance, 
by  the  use  of  oscillating  current  at  a  frequency  of  about  12. ooii 
cycles.  If  the  melt  is  of  a  non-conducting  substance,  such  as 
glass,  a  conducting  c;rucible  such  as  graphite  is  used.  Eddy  cur- 
rents arc  then   induced   in   the  crucible,  which   in  turn  heats  the 
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jrlass.   lenderintr  it  oonductinfr   as  it  rises   in  temi>erature,  after 
which  eddy  curronts  are  set  up  in  the  glass  itself. — Met.  <i>i(l  Chem. 

J-'ii'i. 


CORRESPONDENCE. 

Letters  received  hij  us  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  followinq  week.  Corre.^pondent.'.-  slioiilil  fonrnril  their  commiini- 
eatioHs  at  the  earliest  po.isihlc  nioment.  I\'o  letter  can  be  published 
unless  u'e  hare  the  writer's  name  and  address  in  oitr  possessiun. 


A  Portable  Electric  Lamp  Cooking  Box. 

I  am  very  pleased  to  see  that  Jlr.  Ivlwards  is  havinjr  a  try  at  the 
most  sensible  tyj>e  of  cooking  apparatu.s  yet  made,  and  I  sincerely 
wish  him  success.  Al  the  same  time,  I  would  ask  him  to  reserve 
a  truod  share  of  his  ingenuity  to  use  in  persuading  people  to  seethe 
good  points  in  his  apparatus.  ^ 

One  of  the  most  eneigetic  and  prominent  advocates  of  cooking 
by  electricity  once  told  me  that  any  man  who  wanted  people  to 
buy  his  cookers  would  make  them  to  look  as  much  like  gas  cookers 

as  possible  if  he  wasn't  a fool  ;  and  I  found  he  was  (luite  right. 

Gas  ovens  and  electric  ovens  are  so  much  alike  that  they  can 
easily  be  mistaken  the  one  for  the  other  ;  moreover,  to  a  large  extent, 
thev  are  both  made  in  the  same  workshops. 

l?ome  years  ago  I  made  several  pieces  of  apparatus,  using  lamps 
as  heaters  ;  one  was  a  food  warmer  for  use  in  the  nursery.  This 
was  a  straight-walled  tin  pan  with  a  wooden  handle,  through 
which  the  flex  wire  passed  to  a  S.B.C.  holder  and  a  .5-c.P.  Ediswan 
No.  S  lamp,  see  fig.  a.  In  the  side  of  the  pan  was  a  round  hole 
about  1  in.  diameter,  having  a  mica  window  ;  this  enabled  the 
apparatus  to  do  duty  as  a  night  light.  In  the  top  of  the  tin  pan 
a  iiorcelain  cup  with  a  "  «ell  "  was  fitted,  and  a  cover  over  this 
completed  the  apparatus.  I  succeeded  in  keeping  only  one  of  those 
in  sight  ;  it  completed  its  duties  in  the  nursery,  and  was  afterwards 
used  by  an  elderly  Lady— ( capital  LV-for  several  years. 

.\nother  was  a  foot  warmer  for  use  in  bed.  This  consisted  of  a 
round  straight  tin  about  9  in.  long  and  A  in.  in  diameter,  with  the 


usual  slip-on  lid.  A  la-in.  hole  was  cut  in  the  bottom,  and  a 
Belsize  lampholder  was  used — held  in  position  by  the  shade  carrier 
ring  ;  a  flannel  cover,  with  a  tape  run  in  a  slot  at  each  end.  and 
(Innvu  up  after  being  .slipped  over  the  tin,  and  an  8-C'.i».  lamp  com- 
pleted this  apparatus,  fig.  b. 

Thisf  caused  trouble,  as  it  was  found  impossible  to  convince  people 
that  an  8-c.p.  lamp  was  the  largest  power  that  should  be  used  ; 
consequently.  IG's  were  used,  and  scorched  sheets  resulted.  To  get 
over  this,  three-prong  lamps  and  holders  were  used  :  then  the  lamps 
were  difficult  to  get. 

Another  was  a  wooden  hot-cupboard  with  a  tin  lining  packed 
with  felt,  about  20  in.  x  20  in.  and  24  in.  high  :  the  heater  was  a 
shelf  like  a  meat  tin  turned  upside  down  and  eight  lamps  of 
ir.  c.p.  were  used,  fitted  inside  the  tin.  fig.  c.  This  produced  very 
uniform  heating,  being  a  radiator  for  the  lower  half  and  a 
convector  for  the  upper  half.  When  the  air-tight  door  was  kept 
closed,  the  heat  melted  the  .solder  out  of  the  joints  of  the  tin 
lining  in  one  instance. 

There  were  other  things  on  the  same  lines,  but  none  of  them 
had  the  remotest  resemblance  to  gas  apparatus,  and  I  found  that 
the  description  of  people  who  didn't  make  their  apparatus  look 
like  gas  things  fitted  me  rather  too  well.  Better  luck  to  Mr. 
Edwards. 

J.  Jackson. 

Harrow,  y'iremher  12'*,  1917, 


■■  The   Association   Movement. 

'-  Mr.  -Atkinson's  letter  in  your  last  issue  is  not  satisfactor.v , 
In  his  letter  to  you  of  October  18th  he  made  the  following 
statement  :  — 


'■  Fniiii  inquiries  made  since  Mr.  Berrj'.s  article  :ippcared 
it  would  seem  that  he  certainly  had  the  idea  to  found  a  tradi' 
organisation,  and  took  some  step.s  in  that  direction,  liut  these 
came  to  nothiui"." 

In  his  letter  of  November  Itli  he  says  :  — 

"  I  am  authorised  to  state  that,  in  the  opinion  of  those 
present,  my  letter  of  October  18th  correctly  sets  out  the 
position." 

I  regret  to  hsvc  to  state  plainly,  but  firmly,  that  that  state- 
ment, now  persisted  in,  is  untrue,  and  I  propose  to  p?-nve  it. 
r  agree  the  matter  is  one  which  is  probably  of  little  int<'reKt 
to  the  majority  of  your  readers,  but  Mr.  Atkin.son,  by  an 
ingenious  dislocation  of  the  facts  as  they  occurred,  has 
contrived  to  discredit  some  of  my  statements.  That  is  a  situa- 
tion I  cannot  tolerate  for  a  nioment. 

Without  vouchsiifing  any  proof,  Mr.  .\tkinson  fires  a  part- 
ing shot  wide  of  the  mark,  and.  adopting  the  tactics  familiar 
to  us,  endeavours  to  obscure  tlu-  i.ssuc  by  a  cloud  of  generali- 
ties; in  effect  he  says: — "  .\s  far  as  I  am  concerned,  I  now 
propose  to  disappear  in  the  fog,"  That  .s<'lf-elTacemeut,  how- 
ever,  cannot   be   permitted  without  protest. 

The  proper  cour.se  for  the  Association  to  pursue,  in  my 
opinion,  was  to  accede  to  a  request  I  have  lodged  for  an  im- 
partial investigation.  That  course  they  have  decided  not  to 
adopt.  The  reason  is  obvious :  they  have  no  cafie.  I  have, 
however,  already  said  that  Mr.  Atkinson  has  not  adhered  to 
the  facts.    I  now  proixj.se  to  produce  the  evidence  to  prove  it. 

The  foUowmg  letter,  of  which  the  enelo.sed  is  a  copy,  has 
been  carefully  kept  by  Messrs.  Siemens  Bros.'  &  Co.,  and 
sent  to  me  by  Mr.  .T.  ,T.  Easton.  It  was  written  by  me  on 
December  9th,  1S9S.  The  Cable  Mak<-rs'  .Association  have 
been  duly  furnished  with  a  copy.    It  reads:  — 

(Copy.) 

"  The  Arts  Club,   Manchester. 

December  9lh.   1898. 

"  DE.\rt  Ml!.  Easto.v, — With  reference  to  my  conver.sation 
with  you  on  Monday  and  Tuesday  last,  I  have  independently 
visited  the  two  largest  manufacturing  firms  in  the  North  of 
England  to  ascertain  their  views  on  the  subject  of  our  dis- 
cussion, and  I  found  them  most  ready  to  enter  into  the  ques- 
tion. Both  firms  have  expressed  their  entire  willingness  to 
support  any  concerted  steps  which  may  be  taken  to  further 
an  object  which  they  consider  it  is  ab.solutely  necessary  should 
be  brought  about  with  as  little  delay  as  possible.  Thev  agre<- 
that  the  matter  is  one  of  vast  importance,  and  they  believe 
it  is  possible  to  constitute  a  combined  nuivement  which  shoiild 
be  a  lasting  benefit  to  the  comparatively  small  comnumity 
whose  interests  are  .so  much  at  stake. 

"Tn  the  present  state  of  the  raw  material  market.  T  gather 
that  these  manufacturers  are,  as  you  surmised,  selling  wires 
and  cables  at  the  present  moment  hcloir  cost  price  in  many 
instances,  and  they  consider  such  a  state  of  things,  existing 
in  an  enormous  industry  where  the  actual  number  of  manu- 
facturers is  ,so  limited,  to  be  highly  di.sa.strous.  I  may  add 
that  thev  would  be  willing  to  attend  a  meeting,  called  in 
London  or  elsewhere,  immediately,  to  discuss  the  most  prac- 
tical wav  of  dealing  with  the  diflicuHy.  I  have  not  time  at 
present  "to  send  vou  any  further  information  upon  this  sub- 
ject, but  I  should  like  to  add  that  I  have  been  careful  to 
suppress  Messrs.  Siemens  Bros.  &  Co.'s  name  throughout, 
except  to  say.  as  you  suggested,  that  I  was  muhr  the  impres- 
sion that  you  were  as  anxious  as  they  were  to  consider  this 
matter.  I  would  further  remark  that  I  have  consult>;d  w-ith 
principals  onlv  upon  each  occasion,  and  they  sufficiently 
i-ealised  the  gravitv  of  the  question  to  suggest  the  most  rigid 
seerecv,  and  the  iiiadvisability  of  .sending  any  ofticial  written 
communication  whatever- about  this  matter  until  such  time 
that  it  would  be  safe  to  do  so.  I  should  like  if  possible  in 
have  an  opportunitv  of  talking  this  matter  (jvcr  with  you  ami 
Mr  Siemens,  and  I  w.nild  suggest  .Monday,  at  II  o  clock,  it 
convenient.  I  will  call  then  unless  I  bear  froni  yon  to  tlu^ 
contrary.     Meanwhile,  beheve  me,   youis   faithhilly, 

[Signed)  Herbert  Berry." 

One  of  the  principals  referred  to  in  that  letter  was  Mr. 
Tavlor.  of  Helsbv,  who  discussed  with  me  an  earlier  ettort 
he' had  been  interested  in.  and  to  which  I  shall  refer  later. 
He  agreed  to  attend  the  meeting  to  be  called  m  London,  or 
elsewhere.  Shortlv  after  that,  the  other  conferences  took 
place  to  which  I  have  already  referred,  and  finally  I  laid  my 
plans,  for  the  first  time,  before  Mr.  Henry  Edmunds,  then 
chairman  of  Messrs.  Glovers.  Ltd,  Almo.st  immediately  after- 
wards the  suggested  meeting  took  place  ,  .      ^i. 

It  was  agreed  that  Mr,  Edmunds  should  complete  the 
arrangements,  and  he  was  elected  to  the  chair,  I  am  not 
concerned  with  Mr,  Edmunds's  subsequent  constructive  pro 
posals;  I  have  never  claimed  any  interest  m  them,  ftie> 
may.  or  may  not.  have  differed  from  the  proposals  which 
figured  at  the  first,  but  by  then  defunct.  Cable  Makers  Asso- 
ciation. It  can  be  assumed  with  certainty  that  the  proceed- 
ings were  ably  conducted.  .     ,     ,      .,      ^     r       j  *i,a 

Mv  whole  point  is  that  I  -conceived  the  idea  to  found  the 
second  Cable  Makers'  Association.  I  did  the  spade  work 
and  obtained  the  consent  of  the  principal  parties  concerned 
to  attend  a  meeting  in  I-ondon,  and  they  did  so^  ^'..il^^^ '^ 
not  laying  the  foundation  stone,  then  p«Mhaps  Mr.  Atkin.son 
will   tell  us  what   is. 
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Tho  point,  however,  which  I  now  wish  to  cloar  up  is  Mi'. 
Atkinson's  statement,  which  I  here  repeat :  — 

"  From  inquiries  made  since  Mr.  Berry's  article  appeared, 
it  would  seem  that  he  certainly  had  the  idea  to  found  (a) 
trade  organisation,  and  took  some  steps  in  that  direction,  hut 
these,  came  to  nothing." 

Let  there  be  no  mistake  about  that  remark,  because  Mr. 
Atkinson  now  says: — "He  is  authorised  to  say  that  he  has 
correctly  .set  out  the  position."  I  say  defmitely  that  it  was 
the  first  Cable  Makers'  Assoc.ration  which  crime  in  nothing. 
I  had  nothing  whatever  to  do  with  that.  It  was.  as  a  matter 
of  fact,  in.«pired  by  Mr.  Henry  Edmunds  and  others.  I  have 
rea.son  to  know  it,  because  he  ■  told  me  so  at  my  interview. 
Every  old-established  wiring  contractor,  and  there  are  hun 
dreds  of  them,  remembers  the  first  CM. A.  It  flourished  for 
a  short  while,  but  suffered  a  premature  death.  Does  Mr. 
.Atkin.'ion  propose  to  deny  that?  If  so,  let  him  come  forward 
and  furnish  dates. 

It  was  remarked  to  me  by  a  member  a  few  years  ago  that 
the  existence  of  the  Association  had  probably  meant  at  that 
time  an  increase  to  the  members'  .joint  coffers  amounting  to 
a  million  poimds  sterling.  If  that  figure  was  not  over-esti- 
mated, it  will  be  a  matter  of  small  surprise  that  the  credit  for 
the  origin  of  the  second  Cable  Makers'  Association  is  much> 
coveted,  especially  by  those  who,  figuratively  speaking,  arc 
wallowing  in  their  accumulated  wealth. 

I  admit  that  it  must  be  galling  for  the  Association  to  be 
called  upon  to  apportion  the  credit  according  to  its  due.  when 
bv  so  doing  it  involves  including  someone  situated  outside  the 
chnriiied  circle:  but  surelv  that  course  would  have  been  more 
dignified  and  sportsmanlike. 

With  regard  to  Lieutenant  Paterson's  letter,  I  am  quite 
content  with  his  statement  that,  so  far  as  Messr.i.  Johnson 
and  Phillips's  Cable  Works  are  concerned,  it  is  a  fact  that  he 
was  first  approached  by  me.  If  Mr.  Atkinson  gets  comfort 
out  of  the  fact  that,  in  spite  of  that.  Mr.  Edmunds  was 
referred  to  often  ns  the  "  father."  he  is  welcome  to  it. 

In  conclufdon.  I  would  add  that,  in  carefully  chronicling 
the  genesis  of  tho  .second  CM. A.  in  so  far  as  my  share  of  it 
is  concerned.  I  was  completely  unconscious  of  the  fact  that, 
in  so  doing.  T  was  shaking  the  foundation  of  a  Golden  Image 
which   Nebuchadnezzar,  their  King,  had   set  up. 


Herbert  H,  Berry. 


London,  W.  1,  Novemher  Wth,  1917. 


The  E.T.U.  or  the  A.E.S.E.? 

The  station  engineers  are  at  la.st  waking  up  to  the  benefits 
t.o  be  obtained  by  united  action,  yet  they  are  straightway 
making  the  serious  mistake  of  dividing  into  two  camps. 

Tjet  the  members  of  both  organisations  bridge  the  split  at 
the  outset,  or  el.se  examine  impartially  the  policy  of  both. 
and  .join  the  one  tlrat  is  the  stronger  to  obtain  what  we  want, 
i.e..  more  pay  and  better  conditions  of  employment. 

E.  T.  U.  Ease. 

Till  (o  recently  (T  have  read  your  paper  for  the  past  2.') 
veansl  the  "Correspondence"  columns  of  the  Ervif.w  were 
invariably  sought  after  for  information,  and  were  coii.sidered 
to  be  edifying  and  beneficial.  The  corres|iondencc  in  yimr 
present  issue  with  i-eference  to  the  exploits  of  the  E.T.U.  is 
hardly  so,  however.  I  am  not  myself  interested  in  any  trade 
union  or  society,  and  personally  have  not  the  pleasure  of 
knowing  Mr.  Napier,  but  whatever  good  is  ser%'ed  by  publi.sh- 
ing  the  aimless  generalities  of  W.  .T.  Webb,  or  the  senseless 
drivel  of  H.  H.  Morton  (who.  with  all  his  sneers,  does  not 
deny  any  statement  made  by  Mr.  Napier)  I  fail  to  see.  In 
the  past,  when  correspondents  lapsed  into  slang  and  per- 
sonalities a  small  footnote  invariably  appeared  somewhat  to 
-this  effect,  viz.: — "This  correspondence  must  now  close," 
and  T  think  yoiir  paper  would  be  ronsidered  to  be  the  cleaner 
if  this  were  done  now. 

X.Y.Z. 

[None  know  better  than  Editors  that  it  is  impossible  to 
please  everybody;  on  the  other  hand,  the  public  ventilation 
of  such  questions  as  the  subject  of  this  correspondence  is  ;v 
duty  which  must  l)e  fulfilled,  and  in  performing  it  we  have 
endeavoured  to  be  scrupulously  fair  to  all  parties,  at  the  cost 
of  space  which,  we  must  admit,  we  have  gnidged.  As  regards 
the  ban  on  slang  and  personalities  (which  are  not  whoUv 
•ibsent  from  "X.Y.Z.'s"  letter),  it  is  evident  that  our  critic 
has  overlooked  the  "  small  footnote"  which  appeared  on 
p.  467  of  our  last  issue. 

In  justice  to  onrselves,  we  must_  point  out  that  the  funda- 
mental question  which  underlies  this  correspondence — namely, 
the  method  by  which  the  staffs  of  electricity  supnlv  under- 
taking?, from  fhe  chief  to  the  humblest  employe,  shall  obtain 
tbf  adequate  remuneration  for  their  services  to  which  thev 
ace.  justly  entitled — is  one  which  is  of  absorbing  interest  to 
so'tiie  .thousands' of  men;  there  ma«  be  many,  like  "X.Y.Z." 
Tyho  ."(riT  not  concerned  with  this  subject,  but  wc  trust  that, 
in. the  interests  of  their  fellows,  they  will  e.xerrise  a  generous 
patience  for  a  time.  The  matter  has  now  apparently  come 
to  a  head,  and  in  our  leading!  eolumns  to-day  we  roinment 
OD  it.— Ens.  Ei.pr   Prv  1 


An  Electricity  Supply  Engineers'  Association. 

It  is  to  be  regretted  that  your  valuable  pages  are  occupied 

weekly  by  letters  relating  to  the  contest  between  the  E.T.U. 
and  the  .\.E.S.E.,  and  the  excu.so  for  adding  one  more  to 
the  number  is  the  hope  that  it  will  tend  towards  a  settle- 
ment, not  only  of  this  small  issue,  but  .some  matters  which 
are  perturbing  the  minds  of  electricity  supply  engineers 
generally  at  the  present  time. 

It  is  admitted  there  are  capable  men  in  both  the  E.T.U. 
and  the  A.E.S.B.,  and  they  ought  to  get  together  and  deter- 
mine as  regards  their  members  where  the  E.T.U.  finishes  and 
the  A.E.S.B.  begins.  If  that  is  difficult,  they  could  leave 
the  junior  charge  engineers  as  a  sort  of  "  No  Man's  Land," 
and  let  them  decide  for  themselves  which  they  will  join,  as 
it  apjiears  to  be  there  where  the  most  divided  opinion  exists. 
As  the  parties  are  going  on  at  present,  both  sides  are  wasting 
a  lot  of  time  and  money  without  any  good  results. 

The  root  cause  of  the  trouble  is  the  increase  in  the  cost 
of  living,  and  the  inability  to  exist  on  the  salaries  which  were 
too  low  even  in  peace-tiu)e,  and  the  reluctance  of  the  authori- 
ties to  grant  justified  increases.  This  has  resulted  in  the 
juniors,  and,  in  fact,  some  seniors,  being  anxious  to  obtain 
the  increase  of  wages  awards  w-hich  were  primarily  intended 
for  workmen.  The  awards  are  luoie  easily  obtained  through 
trade  imions,  but  the  professional  engineer  does  not  like  the 
idea  of  joining  a  trade  union,  and  quite  right,  too;  hut  how 
can  he  obtain  his  due  otherwise,  as  there  does  not  exist  at 
present  a  professional  association  that  can  a.ssist  him? 

The  A.E.S.E.  has  taken  up  the  case  for  the  juniors,  and 
a  few  .seniors  have  thrown  in  their  lot  with  them,  but  they 
are  so  few  that  the  Association  could  not  put  in  a  plea  for  the 
seniors.  An  attempt,  therefore,  is  being  made  to  obtain 
more  senior  members  for  that  Association,  but  it  appears  to  be 
starting  from  the  wrong  end  for  a  junior  association  to  be 
setting  about  organising  the  seniors,  and  therefore  very  little 
support  is  expected.  ; 

What  else,  then,  have  we  got?    There  is  the  Chief  Tech-  i 
nical  Assistants'  Association  for  municipal  seniors,  but  I  be-   ' 
lieve  there  are  a  few  of  those  who  are  not  in  the  Society.    As 
for  the  company  seniors,  they  do  not  appear  to  have  an  asso- 
ciation at  all,  and  there  are  separate  as.sociations  for  company 
and  municipal  chief  engineers.     Now,  .so  far  as  I  know,  all  . 
these  associations  were  formed  ostensibly  for  the  purpose  of   . 
interchange  of  technical  and  administrative  knowledge,    and 
not  one  offers  assistance  in  the  question  of  remuneration. 

This  is  the  paramount  question  to-day,  as  it  is  difficult  to 
make  ends  meet  on  the  old  salaries,  and  when  the  engineers  ; 
ai'e  working  strenuously,  as,  of  course,  they  should  be  in  ; 
these  times,  they  feel  the  differences  in  I'emuneration  exist-  i 
ing  tor  similar  posts  in  stations  of  the  same  capacity,  and  the  ■ 
loatter  ought  to  be  put  right  without  delay.  < 

The  Institution  of  Electrical  Engineers,  which  comprises  ] 
all  tho  grades,  is  purely  a  scientific  society,  and  it  should 
remain  so,  far  above  commercialism.  What  we  need,  then, 
is  a  comprehensive  as.sociation  for  all  professional  electricit\- 
supply  engineers  in  the  Kingdom  (chief  engineer  to  junior 
inclusive),  solely  for  dealing  with  questions  of  professional 
.status,  remuneration,  and  matters  of  common  interest,  and 
able  to  make  its  presence  felt  if  need  be.  This  should  hr 
quite  (ILstinct  from  the  existing  technical  associations,  ami 
should  have  an  executive  conniiittee,  consisting  of  chiefs, 
.seniors,  and  juniors,  meeting,  Siiy,  monthly,  or  oftcner  if  need 
l>e,    and   an   annual  general   meeting. 

Will  our  chief  engineers,  company  and  municipal.  Louilon 
and  provincial,  get  together  in  our  mutual  interests  ami 
arrange  a  meeting,  fiay  at  Westminster,  t<i  thoroughly  discus.^ 
the  question,  and  invite  our  I.E.E.  President.  Mr.  Wording- 
ham,  to  kindly  consent  to  take  the  chair?  T  feel  sure  they 
woidd  find  the  time  would  not  be  wasted. 

Chief  Assistant. 


The    Teaching  of   Electrical   Installation   Work. 

In  view  of  the  adverse   criticism  of  the  tuition   given    t'> 
students  desirous  of  acquiring  knowledge  of  eleetrical  installii 
tion  work,  it  occurs  to  me  that  .some  of  your  readers  may  I 
interested  in  the   Wireman's   Class   at   the   Trades  Trainn. 
Schools,  Great  Titchfield  Street. 

This  is  probably  the  best  equipped  and  best  attended  cla- 
nf  its  kind  in  the  London  district,  and  numbers  among  th- 
■students  not  only  boys  and  improvers,  but  men  of  matur. 
years  anxious  to  improve  their  knowledge  of  this  class  •■' 
work.  . ,   ,       .^, 

A  full  complement  of  tools  Ins  been  provided,  with  ampi' 
material,  and,  furthermore,  to  enable  power  work  to  be 
taught,  a  small  but  complete  electrical  factory  equipment  has 
been  purchased,  and  is  being  installer!  by  the  students  this 

66SS10Di 

If  anyone  interested  in  the  subject  is  inclined  to  visit  the 
.schools  on  class  nights.  Monday,  Wednesday,  or  Fnday.  T 
shall  be  pleased  to  show  him  the  facilities  we  have  at  hand 
for  teaching  this  important  subject. 

S.  Nichols. 

Tondnn.  W.,  November  in/Zi.  1017.  TnBtructor. 
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AN 


INSTITUTION    OF    ELECTRICITY     SUPPLY 
ENGINEERS. 


A  co.Ni''ERiSNOu  of  senior  tefbiiieal  olliceis  iliauii  I'loui  coni- 
pany  and  niunii-ipal  oliv tvicity  supply  authoritio.s  of  the  I. on 
(loll  area  was  held  at  the  Hainiiiersniith  Jilei.tn<dty  Works  on 

'•n-  evening  of  Thursday,  ]yth  inst.     The  meeting  was  con- 
ned   liy   tlie   E.xeentivo    lie'construction    Coniniittee   of    the 
\-.s<K'iation  of   Electrical    (Station)  Engineers  of  London. 

The  chair  was  takei^  by  Mr.  F.  Hn,L,  chief  assistant  elec- 
trical engineer  to  the  Haninier.sinith  Borough  Council,  who, 
m  his  opening  remarks,  briedy  stated  the  objects  of  tlie  con- 
ference. No  one  who  had  followed  recent  develojiments  could 
iloubt  the  necessity  for  conceited  action  on  the  part  of  central- 
station  engineers,  and  it  was  proiiosed  to  place  the  true  facts 
nf  the  situation  before  that  nieeting  in  older  that  they  might 
be  in  a  position  to  judge  of  that  lU'cessity.  He  called  upon 
Mr.  H.  W.  Healy,  President  of  the  Loudon  Ooniniittee  of 
the  A.E.S.E.,  to  outline  the  history  of  the  Association  move- 
ment and  the  rccejt  developments. 

Mr.  Healy  first  expressed  the  thanks  of  himself  and  those 
of  the  junior  men  associated  with  him  to  Mr.  G.  G.  Bell,  the 
chief  engineer  and  manager  of  the  Hammersmith  electricity 
works,  for  the  encouragement  of  his  practical  interest  in  their 
efforts.  After  dealing  with  the  early  history  of  the  A.E.S.E. 
and  its  development  to  date,  he  gave  a  detailed  report  of  the 
action  taken  by  the  jimior  staffs  of  the  London  power  stations 
to  ensure  that  their  interests  were  not  represented  by  outside 
bodies.  Steps  had  been  taken  to  get  together  a  representa- 
tive committee  of  six  men  to  prepare  schemes  of  reconstruc- 
tion, and  with  that  end  in  view  they  had  issued  invitations 
to  the  senior  technical  officers.  It  did  not  appear  beyond  the 
range  of  practical  politics  to  agree  uixin  definite  lines  of  con- 
certed action  which  would  place  all  questions  affecting  the 
financial  interest-s  of  central-station  engineers,  from  chief 
to  junior,  above  the  level  of  barter.  On  the  broad  questions 
— standard  of  efficiency,  status  of  the  profession,  and  ade- 
quate remuneration — there  was  no  division  of  opinion.  On 
those  matters  the  interests  of  seniors  and  juniors  were  com- 
mon. The  existing  associations  did  not,  as  at  present  consti- 
tuted, meet  the  needs  of  the  case,  and  he  would  suggest  as  a 
basis  of  discussion  that  perhaps  a  new  body  could  be  formed 
to  deal  with  these  broad  questions,  leaving  the  existing  asso- 
ciations to  develop  until  the  time  was  ripe  for  them  all  to  be 
embraced. 

In  the  discussion  w^hich  followed,  Mi'.  A.  P.  MacAlister 
(Islington),  speaking  from  considerable  past  experience  of 
organisation  of  associations,  emphasised  the  difficulties  of 
securing  co-operation  between  seniors  and  juniors,  and  held 
that  it  was  not  always  possible  for  company  and  municipal 
engineers  to  meet  for  mutual  discussion.  He  had  many  times 
suggested  to  the  senior  men  of  the  company  undertakings 
that  they  should  form  an  association.  He  suggested  that  a 
solution  of  the  difliculties  could  be  found  in  affiliating  the 
sectional  associations. 

Mr.  F.  D.  Napier  (North  Met.  E.S.  Co.)  reviewed  the  re- 
marks of  the  previous  speakers,  and  expressed  himself  as  in 
entire  agreement  with  the  necessity ,  for  concerted  action.  If 
that  course  were  followed,  all  questions  affecting  the  interests 
of  any  grade  could  be  settled  by  constitutional  procedure.  He 
then  moved  the  following  resolution  :  — 

"That  this  Conference  of  Senior  Technical  Assistants  ap- 
point a  committee  of  nine  to  confer  with  the  existing  Associa- 
tion of  Electrical  Station  Engineers'  Committee  on  the  ques- 
tions of  construction  and  reconstruction.  The  representatives 
appointed  to  be  three  from  the  companies'  .staffs,  three  from 
the  C.T.A.A.,  three  from  municipal  staffs.  The  recommenda- 
tions of  the  combined  committee  to  be  placed  before  a  general 
meeting  to  be  called  in  due  cour.se." 

Mr.  H.  F.  .1.  Thompson  (chief  assistant  engineer,  Battersea) 
moved  a  resolution  in  similar  terms,  subsequently  seconding 
the  original  resolution.  Speaking  from  a  lengthy  experience 
in  the  service  of  both  company  and  municipal  .supply  authori- 
ties, he  could  not  see  where  the  .staff  interests  clashed, 
although  it  was  quite  possible  that  there  might  be  something 
in  the  suggestion.  He  endorsed  the  remarks  of  previous 
speakers  regarding  the  need  of  a   comprehensive  association. 

Mr.  W.  Young  (chief  a.ssistant  engineer.  Stepney)  supported 
the  .suggestion,  and  pointed  to  the  work  done  by  the  C.T.A..\. 
It  had  been  formed  for  academic  purposes,  and  had  undoubt- 
edly achieved  excellent  results 

■The  resolution  was  then  put  to  the  meeting  and  carried 
rmanimou.sly.  Nominations  followed,  and  a  provisional  com- 
mittee was  elected  as  under  :  — 

Mr.  C.  O.  Grim.shaw.  Westminster  E.S.  Co.;  Mr.  F.  D. 
Napier,  North  Met.  E.S.  Co.;  Mr.  W.  E.  A.  Roland,  St. 
.James's  and  Pall  Mall  E.L.  Co. ;  Mr.  A.  P.  Mac.\lister,  Isling- 
ton; Mr.  H.  F.  .1.  Thomp.son.  Battersea:  Mr.  W.  Young.  Step- 
ney; Mr.  Gattril,  Pinchley;  Mr.  F.  Hill,  Hammersmith;  Mr. 
G.  C.  Law.  Barnes.  Mr.  H.  W.  Healy  (Battersea)  was  elected 
hon.   seci'etary. 

It  was  resolved  that  the  hon.  secretary  be  instructed  to 
approach  the  .Associations  of  London  Company  and  Muiii- 
cipal  Chief  Engineers,  in^ting  them  to  appoint  three  repre- 
sentatives from  each  association  to  meet  the  provisional  com- 
mittee. 


The  meeting  closed  with  a  hearty  vote  of  thanks  to  the 
chaimmn,  Mr.  F.  Hill. 

No  fewer  than  To  station  engineers  (senior  technical  officers) 
were  iireseiit;  nevei  in  the  history  of  central  stations  has 
ther<'  iH'cn  ,si>  representative  a  gathering.  From  the  course 
of  events,  it  would  appear  that  the  time  may  not  be  far 
<listant  when  an  Institution  of  Electricity  Snpply  Engineers 
will  be  an  accomplished   fact. 


WAR  ITEMS. 


lixports  to  China. — The  "  London  Gazette  "  for  Novem- 
ber '2t)th  contains  names  of  further  i)ersons  and  bodies  in 
China  to  whom  exports  may  be  con.signed. 

Railways  After  the  War. — Last  week.  Sir  A.  Stanley 
stated  that  the  Board  of  Trade,  in  consultation  with  the 
Ministry  of  Heconstruction,  was  giving  close  attention  to 
the  problems  that  would  aii.se  when  the  present  war  control  ■ 
of  railways  ceased.  The  Board  was  being  advised  by  a  num- 
ber of  gentlemen  possessing  expert  knowledge  or  experience, 
but  they  did  not  constitute  a  formal  committee,  and  theie 
were  therefore  no  terms  of  reference. 

British  Homesteads. — The  staff  ajid  woi-Umen  of  Messrs. 
Thomas  Pii'th  &,  Sons,  Ltd.,  have  sub.scribed  ii'io  to  the 
British  Homestead  Association  in  response  to  an  apijeal  in 
the  Northern  Press.  .\s  this  is  regarded  as  an  indication  that 
those  employed  in  the  other  great  engineering  works  through- 
out the  country  are  likely  to  be  equally  interested  iil*the 
movement,  we  are  a.sked  by  the  President  (the  Hon.  Mrs. 
Murray)  of  the  Association,  whose  offices  are  at  47a,  Portland 
Place,  London,  W.  1,  to  state  its  objects.  The  work  which 
it  has  set  itself  to  do  is  to  look  after  discharged  officers  and 
men  of  all  His  Majesty's  Services  whose  state  of  health  may 
not  be  such  that  they  may  reasonably  expect  to  follow  their 
calling  directly  they  are  discharged,  and  to  provide  them 
with  comfortable  homes  and  an  opportunity  of  healthy  exer- 
cise on  the  land,  so  that  they  may  fit  themselves  either  for 
work  on  the  land  in  some  form  or  other,  such  as  small- 
holdings, or  for  some  handicraft,  trade,  or  profession.  Up 
to  the  pi-esent  time  two  homesteads  have  been  acquired,  one 
at  Congleton,  in  Cheshire,  called  the  David  Little  Memorial, 
and  the  other  near  Bexley,  in  Kent,  known  as  the  Kinnison 
Memorial.  Although  the  State  grant  of  '27s.  to  men  who 
are  being  trained  in  an  approved  scheme  is  sufficient  to  keep 
them,  it  does  not  give  a  man  facilities  for  getting  the  best 
kind  of  training  possible,  such  as  they  deserve.  Nor  is  it 
likely  always  to  give  them  opportunity  for  complete  develop- 
ment of  their  powers.  We  commend  this  very  worthy  move- 
ment to  the  interest  of  readers  who  may  be  able  to  contribute 
to  the  funds,  and  so  help  to  set  up  in  life  again  those  who 
have  sacrificed  so  much. 

Exemption  Applications. — The  case  mentioned  last  week 
as  being  before  the  Hants  Appeal  Court  (the  Mihtary  appeal 
again.st  exemption  given  to  a  young  man  of  18)  was  in 
correctly  stated.  We  understand  that  no  such  appeal  has 
been  made  in  respect  of  the  Winchester  Corporation  electricity 
department,  and  that  there  is  no  assistant  aged  18  on  the  staff. 

At  the  Shoreditch  Tribunal,  Messrs.  E.  &  C.  Whitney,  of 
City  Road,  E.,  electrical  engineers,  appealed  for  .Tames  Green, 
aged  39,  classed  B  3,  an  electrical  fitter,  for  the  third  time. 
Captain  Fisher  said  this  was  an  electrical  toy  shop,  but  Mr. 
Whitney  said  this  man  had  nothing  to  do  with  that ;  he  was 
doing  work  for  outside  customers,  wiring,  and  .so  on.  They 
could  only  do  work  of  national  importance,  as  they  could  not 
get  the  materials  themselves  for  private-  work,  and  could, 
therefore,  only  do  the  work  for  firms  who  got  A  certificates. 
Captain  Fisher  said  these  men  were  very  badly  wanted  in 
the  Army,  and  they  were  being  called  up.  Mr.  Harwood 
asked  why  it  was  that  he  had  not  got  a  M.A.R.O.  (Munition 
.•\rea  Recruiting  Officer)  certificate  if  he  was  doing  national 
electrical  work,  and  Mr.  Whitney  said  he  did  not  think  there 
would  be  the  slightest  difficulty,  as  the  other  men  had  got  it. 
The  hearing  was  then  adjourned  for  him  to  get  one,  and  the 
ChairBian  said  that  if  he  could  not  do  so  he  might  have 
to  go  into  the  Army. 

At  Accrington  Tribunal,  the  Mihtary  Representative  ap- 
pealed for  the  cancelling  of  the  exemption  given  to  a  man  of 
38,  married,  engaged  on  electrical  work  connected  with  the 
making  of  shells  and  fuses.  Asked  as  to  his  exact  occupation, 
the  man  replied  that  he  was  an  electroplater.  The  Town 
Clerk  :  You  are  put  down  in  the  papers  as  an  electric  "motor." 
The  certificate  was  cancelled^  temporary  exemption  being 
given  to  January  31st. 

At  Torquay,  an  appeal  was  made  by  .1.  W.  liane  (27,  B'2), 
electrical  fitter,  and  he  was  given  until  March  1st. 

kt  Lonsdale  Appeal  Tribunal,  the  case  of  an  electrical  engi- 
neer (26)  was  considered.  He  was  in  bu.sine.s.s  with  his 
brother  at  the  outbreak  of  war,  but  joineil  up  and  served  six 
months,  being  discharged  as  medically  unfit  on  the  eve  of 
going  to  France  in  1915.  His  brother  went  to  munitions  on 
his  return,  and  another  brother  had  been  on  munitions  at 
Sheffield.  After  being  called  up  for  medical  examination  he 
passed  B  3.     They  had  470  customers,  whose  electrical  instal- 
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lations  or  motors  required  supervision.  Colouel  Robinson 
said  that  such  men  were  needed  in  the  Army.  The  Tribunal 
ordered  him  to  join  up  again  on  December  31st, 

Before  the  Northants  Appeal  Court,  the  Peterborough  Elet- 
tiic  Traction  ('o.  apjjt^aled  tor  J.  G.  Manning  ('29,  Class  A). 
electrician.  The  company's  representative"  .said  that  they  wen^ 
yiven  to  utider.stanil  liy  tlu'  Ministry  of  Munitions  tliat  no 
more  men  would  be  taken  fi'om  tlu'  trams,  but  th<^y  had 
since  withdrawn  this,  and  left  all  api^'als  to  the  Tribunal, 
who  would  know  the  local  conditions.  Manning  was  the 
only  man  left  to  do  repairs,  and  they  had  failed  to  obtain  a 
sub.stitute.  Complaints  had  been  made  from  various  muni- 
lion  works  that  there  "were,  not  .sufficient  cars  run,  and  that 
was  because  they  could  not  keep  up  with  the  repairs.  Three 
months  were  conceded. 

.■\t  Gloucester,  the  County  .\ppeal  Court  heard  a  Military 
appeal  again.st  the  decision  of  the  Tribunal  at  Stow  lespect- 
ing  an  appeal  for  an  electrician  (i5.  B  1),  engaged  with  the 
]<]lectric  Light  Co.  It  was  stated  that  the  man  was  engaged 
after  rejection,  and  was  since  classified  Bl.  The  Court  con- 
sidered tlie  man  to  be  indispensable,  and,  giving  exemption 
imtil  March  31st,  requested  the  employers  to  do  their  best 
in  the  meantime  to  replace  him. 

Lancashire  Apiieal  Court  has  gone  into  appeals  for  22  em- 
jiloyes  of  the  St.  Helens  &  Di.strict  Tramways  Co.  Eleven 
drivers  and  three  in.sj>ectors  are  not  to  be  called  up  until 
sul>stitutes  are  found ;  another  insjiector  was  i-ef  used  exemp- 
tion, and  temporary  exemption  until  February  Sth  was 
allowed  to  a  wiiider,  an  armature  mechanic,  a  joiner  and 
S.D.,  a  controller  attendant,  a  handy  m.-in,  and  a.  fitter's 
labourer. 

At  Oxf(ird,  Messrs.  Wyatt  &  Son  appealed  for  E.  Green 
(3tjj-(;j).  electrician.  He  is  pas.sed  for  trade  only,  and  Cap- 
tain Sheild  .Siiid  that  if  taken  for  the  .\i-my  he  would  be  jiut 
to  his  trade.  Two  iiionths'  temporary  exemption  ivas 
allowed. 

K>sex  \pjical  (!'nurt  has  granted  exemption  until  .Tanuary 
1st  to  K.  .lelford   (IS),  electrical  engineer,  of  Leyton. 

On  tlie  rccoiumendaficfli  of  the  .'Vdvi.sory  Conmiitt.ee.  I  In' 
Uoclidale  Tribunal  has  given  exemption  until  March  31st  to 
H.  Smethurst  {'■■Hi.  Class  .\),  overhead  wiiTiiian.  appealed  for 
by    the  Corp(iration  tramway  department. 

.\t  Northamptonshire  .Vpfwal  Tribunal,  on  Monday,  Mr.  J. 
Cameron,  the  manager  of  the  Northampton  Corporation  tram 
ways,  resisted  the  Militarv  appeal  for  the  open  exemption  to 
.January  1st,  191.S,  of  G.  T.  Webb  (38,  married,  Bl),  a  tratific 
inspector.  Mr.  Cameron  said  Webb  had  been  in  the  employ 
of  the  Corporation  since  liKI-l.  and  the  duties  of  an  inspector 
were  much  nuire  onei'ous  than  they  u.sed  to  be.  During  the 
past  two  and  a  half  years  there  had  been  SfH)  changes  in  the 
staff,  including  the  introduction  of  12(1  women  conductors, 
and  in  view  of  the.cj"-  wholesale  alterations  it  was  ab.snlutely 
essential  that  competent  in.spectors  should  be  in  charge.  Sir 
Charles  Knightli'y  remarked  that  .some  of  the  cars  did  not 
carry  anything  like  their  full  couiplement  of  passengei*.  Mr. 
Cameron  replied  that  in  the  first  six  months  (jf  the  present 
financial  year  the  passengers  totalled  five  and  a  half  millions. 
The  Chairman  .said  thei'e  was  no  reason  why  tiamway  traffic 
should  not  be  redueeil.  as  other  ti'allie  had  been  cut  down  by 
the  shortage  of  petrol.  The  Tribunal  would  allow  the  Military 
ai)|)eal  to  the  extent  of  attaching  finality  to  the  certificate. 

.\t  th<'  Hull  Tribunal,  a  C2  man,  33,  said  that  he  was  an 
electrician  by  trad<'.  but  owing  to  an  injury  to  his  arm  he 
had  acted  as  a  laundry  vanman.  Recently  he  had  returned 
to  his  trade.  The  Military  Representative  said  that  electricians 
were  wanted  in  the  .'\nnv,  and  such  men  had  to  be  sent  to 
undergo  the  trade  test.     The  appliention  was  refused. 


BUSINESS  NOTES. 


Imports     Prohibited. — A     Knyal     i'rorlam.ition.    dateil 

XoveiDb<T  liith,  prohibits  the  importation.  c.\ue])t  under  special 
licence,  of  the  following'  ; — 

Brass  rod  and  brns5  wire.  • 

K!ectri«;  rneten,. 

Kleotrical  inotoiN  over  A  H.p. 

Electric  hand  lamps  and  torche.s. 

Magnetos. 

Measuring  tapt.s  and  rnles  of  all  lit-^criptions,  in4. hiding'  verniers. 

Microiiifcteni. 

An  Electrical   Works    Institute. — ^^'c   li:ive   ivceivwl   a 

copy  of  the  E.I '.('.  Works  lnslitate  memhersliiii  card  for  IHlT-ls, 
The  Institute  is,  of  course,  connected  with  the  Hnshl)nry  Wolver- 
hampton Works  of  the  Kt.KiTiiif  Co.nstkiction  Co..  Ltd..  being 
provided  for  the  recreation  of  the  employes.  Provision  is  made 
for  tennis.  tx)wls.  MUiards.  |>ool.  snooker  pool,  a  lending  library, 
physical  cnlture,  dancing  cla-ss.  and  a  holiday  savings  bank.  Tlie 
rules  are  delightfully  brief,  and  cainiot  l>e  descrilied  a-s  irk.soinu.  for 
they  read  thus :--"  None,  excejit  tho.se  which  ordiiuirily  govern 
decent  conduct  and  (jootl  sportsmanship. "  Mr.  W.  M.  Kurniss,  the 
mnnairer,  is  president,  and  thn*  of  the  directors  (Messrs.  P.  B. 
Heachcroft, chairman  ;  .lames  (iray.  manajfing  director  ;  and  David 
Willockl  ap|>ear  as  vice-presidents. 


Book  Notices. — Llut/ifs  Diajnun  uf  CulcuUilions.  B, 
H.G.Lloyd.  London:  E.  &  F.N.  Spon.Ltd."  Price29.  6d.  net(,23.  8d. 
post  free). — This  is  an  infrenious  diagram,  with  which  multipli- 
eation,  division,  proportion,  involution  and  evolution,  iv..,  can  be 
performed  ;  it  is  printed  on  a  card  measuring  8i  x  13  in,,  and  con-  . 
sists  of  logarithmic  co-oidiiiates,  toKether  with  a  system  of  diagonal 
lines.  Scales  arc  print(..l  on  the  four  nuvrgins,  and  liy  following 
the  lines  to  their  intersections  in  accordance  with  the  instructions, 
which  are  printed  on  the  card,  the  operations  above  mentioned  can  , 
Ije  quickly  carried  out  to  a  fair  degree  of  accuracy.  The  divisions.^ 
of  the  scale  can  be  read  to  the  third  significant  figure,  jfiving  a 
possible  attainable  accuracy  of  about  one  part  in  1,0(10,  which  is 
maintained  over  the  whole  area  of  the  diagram  owing  to  the  loga- 
rithmic subdivision  ;  we  have  made  various  trials  of  simple 
operations,  the  greatest  error  made  being  1  in  1,000.  Inspection 
of  the  fine  lines  is  somewhat  trying  to  the  eyes,  and  the 
diagram  is.  of  course,  not  comparable  in  convenience  with  a  slide 
rule  ;  it  is,  however,  easy  to  use,  and  certainly  is  very  clever  and 
interesting. 

"The  Work  and  Training  of  the  Eoyal  Flying  Corps."     London  : 
Illustrated  London  News  and  Sketch,  Ltd.     Price  28.  Gd.  net. — This 
work,  which  was  published  on  Monday  last,  has  been  issued  on 
behalf  of  the  Eoyal  Flying  Corps,  and  consists  almost  wholly  of 
views  of  the  Corps  at  work,  printed  in  photogravure  ;  the  subjects  - 
dealt  with  cover  all  branches  of  the  Corps's  activities,  and  are  ex- 
ceedingly interesting  in  themselves,  while  the  reproduction  reaches 
the  highest  grade  of  excellence.     There  is  a  short  introduction  by 
Lord  Hugh  Cecil,  the  rest  of  the  issue  being  pictorial.     While  it 
contains  little  of  purely  electrical  interest,  except  some  views  of 
the  training  school  for  wireless  telegraphy,  the  illustrations  are  of 
fascinating  interest  to  all  admirers  of  the  work  of  this  wonderful  / 
organisation,  and  the  volume  is  well  worth   the  price.     A  com-  ' 
panion  volume  dealing  with  the  sister  service — the  Royal  Naval 
Air  .Service — is  in  prei)aratiou. 

"  Industrial  Engineering,  Present  Position  and  Post-War  Out- 
look." By  F.  W.  Lanchester.  Presidential  address  delivered  lieforc 
the  .Junior  Institution  of  Engineers.  London  :  Constable  A;  Co. 
I'rice  Is.  net. 

"  Training  and  Work  of  the  Chemical  Engineer."  Reprinted 
from  the  Tniiixiirtioiis  of  the  Faraday  Society.  Vol.  XIII.  .Septem- 
l)er,  1917.     Price  lis.  lid. 

"Science  Abstracts,  A  and  B."  "Vol.  XX.  Part  10.  No.  2:is. 
October  81st,  1917.  London  :  K.  .^  F.  N.  Spoil.  Ltd.  Price  Is.  i;,l. 
each. 

Standardisation  of  Petrol  Gauze. — At  the  iustamu  of 

the  Air  Board,  the  Royal  Aircraft  Factory  experts  have  matie  ex- 
periments, which  have  resulted  in  a  standai'dised  ijauze  being  ' 
•agreed  upon.  This  will  greatly  facilitate  manufacture,  and  will 
enable  the  material  to  he  produced  in  Great  Britain  in  adequate 
<iuantities  to  meet  the  demands  from  aircraft  factories.  The  gauze 
will  be  known  as  "Air  Board  Standard  Petrol  Gauze,"  and  all 
orders  and  incjuiries  should  be  sent  to  the  Air  Board  Office.  S. 
(H.A.)  .->.  Room  t!U!i.  Strand.  W.C.  2. 

British  Magnetos  for   British  Users. — As  a  result  of 

co-operation  on  the  part  of  the  members  of  the  British  Ignition 
Apparatus  Association,  jiurchasers  of  ma^'netos  made  by  them  will 
enjoy  the  many  advantages  which  arise  from  standardisation  in 
production.  The  complete  magnetos  are  interchangeable,  not  only 
with  one  another,  but  with  the  best-known  pre-war  types,  for  every 
one  of  which  there  are  now  one  or  more  British  magnetos  of 
similar  purpose  and  capacity.  Further,  many  of  the  essential  ]iarts 
are  standardised  and  interchangeable.  Screws,  for  instance,  will  be 
used  of  standard  dimensions,  and  the  different  sizes  of  brushes  are 
being  standardised  and  reduced  in  number  to  one-tenth.  Other 
parte  are  being  dealt  with  in  a  similar  way.  This  means,  first, 
that  spare  jiarts  will  be  much  cheaper  ;  secondly,  that  they  will  be 
easily  and  quickly  procurable,  because  agents  and  garage  jiroprietors 
will  be  able  to  supply  from  stock.  The  advantages  thus  secured 
are  increased  by  the  fact  that  certain  firms  are  concentrating  on 
particular  types  in  order  to  secure  for  the  public  the  benefits  which 
arise  in  cfficienc.v  and  economy  from  quantity  producti(m. 

Tlie  following  list  of  British  standaid  tyjK's  of  magnetos  for  the 
motor  tnulc  shows  the  corresponding  pre-war  types  where  such 
exist- -and  the  number  of  British  firms  now  making  them  :  — 

British 

standarrl  Pre-war  Now  being 

t.vpe.  Size  and  ijurposc.  i.vpe.  uiadcii.v  — 

M.l        1-cyl.  light  weight  motor  i;ycle  Z.A.I  t  British  firms 

M.2       2-cyl.  opjiosed  niotoi  cycle  Z..\.2  1)  I'.ritish  firms 

M.V.      2-cyI.V.  lightweight  motorcycle  Z..\.V.  1  British  firm 

K.l        1-cyl.  standard  3.i/|.5-H.l>.  motor  Z.E.I  I  British  firms 

cycle. 

K.V.      2-cyl.  V.  ti/s-ii.r.  motor  cycle  Z.E.V.  2  British  firms 

K.2        2-cyl.  O'pposed)  (>/,S-ii.P.  motor  Z.E  2  2  Itritish  firms 

cycle, 

(i.t       4 -cyl.  for  light  cars  Z.F.I  -I  British  firms 

El        I -cyl.  for  large  cars  and  lorries  ^     j,'.'         .5  British  firms 

E.C)       ()-cyl.  for  cars  and  lorries  Z.R.ll        I  P.ritish  firms 

Allot  these  types  are  being  supplied  in  lafge  quantities  to  the 
British  and  Allied  Governments. 

In  additiiui.  there  are  full  ranires  of  standardised  I'.ritisli  magnetos 
for  aero,  stationary,  and  marine  enjrincs  for  .i^'ricultiiial  work,  and 
for  all  kinds  of  gas  engines. 

Spain. — The  Sociedad  Iiau)|)arii.s  Re.v  lias  been  formed  at 
Barc.'lona.  with  a  capital  of  50,000  pesetas,  for  the  manufacture  of 
electric  glow  lamps. 
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Italy. — With  its  seat  at  Genoa,  a  joint-stock  company 
has  been  established  under  the  style  of  the  Fabrica  Nazionale 
Lampade  Elettriche  ad  Incandeacenza,  havinpr  for  its  object  the 
manufnctiiie  ami  sale  of  electric  glow  lamps  and  kindred 
accessories.     The  capital  of  the  company  is  (iO.DiiO  lire. 

Trade  with  Italy. — 'I'lii'  Hritisli  ('luiinbcr  of  ('ninnicrci' 

for  Italy  (.Inc."),  (icnoa.  in  its  latest  list  of  openin;rs  fcir  liritish 
articles  in  Italian  markets,  mentions  the  foUowintr  :    - 

No.  1,436.— Tnivelliiig  ropresentiitive  would  tukc  up  aKtsnf  ifs  for  Italy  anil 
Colonies  for  beltings,  lubricants,  engineering  articles  in  general,  small 
macliiner}-,  mfteliine  tools,  ironmongery,  steel,  household  articles,  i.'tc.     A.G.V. 

No.  l,43t).  -  Kngineering  ortiee  at  (Jenoa  would  import  for  own  account  or  on 
commission :— Machinery  for  steel  works  and  rolling  mills,  machine  tools  for 
large  engineering  and  shiphuildiug  wurks.    (V.F.S..\. 

British  Industries  Fair. — As  ceitain  Trade  .Vssociation.s 

connected  with  traties  elijrible  to  participate  in  the  Britisli 
Industries  Fair.  IHIS,  have  tmtil  recentl3"  been  unable  to  hold 
meeting's  to  discuss  concerted  participation,  and  in  order  to  suit  the 
convenience  of  a  section  of  the  Trade  Press,  the  Board  of  Tratle 
have  decided  to  extend  the  final  date  for  the  receipt  of  applications 
for  space  until  November  80th.  The  difficulties  of  ortranisatioii 
due  to  the  war  make  it  of  the  hijrhest  importance,  however,  that 
all  applications  should  be  sent  into  the  Director,  British  Industries 
Fair,  10.  Basinghall  Street.  London,  E.G.  2,  at  the  earliest  possible 
moment.  The  applications  for  space  so  far  received  from  manu- 
facturers point  to  the  comingr  Fair  bein^  srreatly  increased  both  in 
size  and  importance 

Catalogues  and  Lists. — The  Parsoxs  Motor  Co.,  Ltd., 

Town  Qtiay  Works.  .Southampton,-  -Seventy-two-page  catalou'ue 
giving  full  information  respecting  their  marine  and  stationary  oil 
engines.  Stationary  petrol-electric  sets,  from  7  h.p.  to  90  h.p..  are 
detailed  with  price,  code-word  and  shipping  particulars.  This 
side  of  the  firm's  business  has  been  largely  develiiped  during  the 
last  few  years. 

Messks.  Vickers,  Ltd.,  :u.  Victoria  Street.  Westminster. 
London.  S.W.  1. — A  series  of  excellently  produced  foreign  publica- 
tions. The  first  gives  a  description,  also  a  full  specification,  in 
English,  of  Vickers  rotary  converters.  The  second  describes  the 
same  plant  in  French.  The  third  (of  30  pages)  gives  the  same 
information  in  Russian.  The  fourth  (.24  pages)  covers  the  ground 
in  Spanish.  Three  separate  publications  of  four  pages  each  deal 
briefly  in  English,  French  and  Russian,  and  with  illustrations 
charmingly  executed  in  colour,  with  the  firm's  electric  crane 
equipments  (motors,  controllers,  resistances,  brake  magnets  and 
switchboards).  These  publications  are  prepared  in  such  a 
creditable  style  as  to  make  a  substantial  impression  upon  the 
recipient,  a  merit  which,  for  foreign  trade,  can  hardly  fail  to  bring 
its  reward.  For  all  of  them  a  thick  art  paper  is  used,  and  half- 
tone illustrations  and  diagrams  are  eS^ectively  printed. 

France.^l^'ut^er  the  style  of  "  Automatisme  et  Appareil- 
lage.  "  has  been  formed  at  Paris,  a  company  for  the  development  of 
the  business  of  electric  switches  and  the  t.aking  up  of  all  patents, 
licences,  and  industrial  processes  relating  to  automatic  apparatus. 
The  capital  of  the  company  is  150,000  tr. 

Dissolutions  and  Liquidations.— Mica  Manufacturin(; 

Co..  Volta  Works.  Cazenove  Road.  Stoke  Xewington. — R.  G.  Whiffen 
has  retired  from  the  partnei'ship.  which  has  been  dissolved. 
Messrs.  P.  Freeman.  T.  J.  Sack  and  G.  H.  Hadder  will  attend  to 
debts,  iV:c. 

KORTING  Bros.,  Ltd. —  \  meeting  is  called  for  December  21st, 
at  .53.  Victoria  Street,  S.W..  to  hear  an  account  of  the  winding  up 
from  the  liquidator.  Mr.  A.  G.  Parker. 

Trade    Announcements.— We    are    informed    that    the 

Board  of  Trade  have  now  given  fortnal  sanction  to  a  new  company, 
with  works  in  London  and  Liverpool,  and  known  as  the  British 
Barimar-Thekmit  Welding  Co.,  Ltd.,  to  take  up  and  exploit 
the  Thermit  welding  process,  which,  prior  to  the  war.  was  exclu- 
sively in  German  hands.  Thermit  is  especially  applicable  for 
tramway  welding  and  for  the  repair  of  heavy  castings  and  machine 
parts,  and  it  is  the  intention  of  Mr.  C.  W.  Brett,  the  managing 
director  and  general  manager  of  Barimar.  Ltd..  scientific  welding 
engineers  (who  is  largely  responsible  for  the  formation  and  man- 
agement of  the  new  company),  to  train  disabled  British  soliliers 
and  sailors  to  carry  on  the  work.  The  registered  offices  of  the  new 
company  are  at  10.  Poland  Street,  London,  W.  1. 

With  reference  to  the  above,  we  are  also  asked  to  point  out  that 
the  above  company  must  not  be  confused  with  Thermit.  Ltd.,  07.5, 
Commercial  Road.  London.  E.  14.  who  are  the  owners  of  the 
Alumino-Thermit  Process  Patents,  and  in  no  way  connected  with 
the  new  company  above  referred  to.  who  merely  hold  a  licence  to 
work  certain  of  the  patents  belonging  to  Thermit.  Ltd.  Messrs. 
Thermit,  Ltd..  were  originally  established  in  1904.  and  about 
18  months  ago  the  whole  of  the  shares  were  sold  to  the  Birming- 
ham Metal  and  Munitions  Co..  Ltd..  Birmingham.  Thermit.  Ltd.. 
continue  their  manufacture  of  various  Thermit  coiupaunds,  and  are 
at  present  especially  engaged  upon  the  manufacture  of  certain 
metals  and  alloys  in  connection  with  munitions  of  war. 

The  Caxton  House  offices  of  the  Imperial  United  Lamp  Co.. 
Ltd..  having  been  commandeered  by  the  Government,  their  new 
address  is  Thanet  House.  231-2,  Strand,  London,  W.C.  2.  Tele- 
phone number  :  Central  301fi-7-8.  Telegraphic  address  :  "  Unil- 
amcom,  Estrand.  London." 


LIGHTING  AND  POWER  NOTES. 


Acton.— The  Finance  Committee  is  protesting;  af^ainsLthe 
continuance  of  increased  charges  in  the  area  by  the  Metropolitan 
Electric  Supply  Co.  The  latter  considers  that  no  reduction  can  be 
made  under  present  conditions,  and  states  that  the  total  ])rofit 
earned  by  the  Acton  undertaking  from  1911  to  1915,  inclusive,  Wiis 
barely  sufficient  to  meet  depreciation.  It  was  decided  ia  awiuaint 
the  company  with  the  Council's  views,  before  taking  otfier  steps  to 
have  the  increased  charges  modified. 

Ashton-under-Lyne.-l'HK'K  Increase. — The  Electricity 

(Committee  proixises  to  increase  the  charges  for  electricity  after  the 
next  quartei'.  owing  to  the  increased  cost  of  coal,  wages.  .Vc.  The 
extent  of  the  increase  has  not  yet  been  fixed. 

Australia. — Murrumburrah  (N.S.W.)  Council  has  decided 

to  install  an  electric  lighting  plant,  and  is  obtaining  plans  and 
estimates  of  a  suitable  scheme. 

Barnes. — The  Pllectricity  Coiiiinittee,  in  recoiuiiieiidinjr 

the  laying  of  a  new  cable  to  a  local  works,  suggests  that  the  firm 
pay  £2,000  as  part  cost  of  the  installation  and  pay  the  Council's 
current  rate  for  power  supply  in  the  district,  the  firm  to  take  a 
minimum  supply  of  50U.UOO  units  per  annum  for  five  years,  and, 
instead  of  paying  down  the  a; 2. OOO,  to  give  security  for  payment 
and  pay  in  addition  to  the  charges  mentioned  above  a  cliarge  of 
I'ld.  per  unit,  until  the  sum  of  £2,000,  together  with  interest 
thereon,  is  paid. 

The  Electricity  Committee  recommends  the  following  revised 
electricity  charges  : — Lighting,  4id.  per  unit  ;  heating  and  power, 
U'd.  per  unit  ;  that  arc  lighting  charges  be  abolished,  and  that  the 
alternative  rateable  value  tariff  be  lid.  and  Id.  instead  of  lil. 
and  id. 

The  increased  coal  prices  under  the  recent  award  represent  an 
atlditional  cost  of  JE2.000  a  year. 

The  electrical  engineer  reports  that  the  maximum  lotul  to  be 
handled  this  winter  is  expected  to  be  not  less  than  l,3iiO  KW,.  and 
as  the  total  capacity  of  the  plant  installed  is  1,750  K\v..  the  margin 
of  safety  has  long  been  passed.  The  Committee  has  dei:itled  to 
consider  a  special  report  as  t«  the  provision  of  additional  plant  for 
immediate  use. 

Belturbet  (Co.  Cavan).— Street  Lightisc4.— The  public 

electric  lighting  contract  has  teen  taken  up  by  Sir.  .1.  Stewart,  at 
£10  for  the  season. 

Brimington.  —  The  P.C.  has  under  consideration  a 
co-operative  scheme  for  electric  lighting  in  this  village. 

Bradford. — Waoes. — The  Corporation  War  Wages  Com- 
mittee, in  response  to  an  application  on  behalf  of  over  3,000 
workers  in  various  departments,  including  the  electricity  depart- 
ment, has  decided  to  increase  the  men's  war  !x)nus  from  12s  to  15s. 
per  week,  and  that  of  the  women  from  6s.  to  J<s. 

Deal- — The  Board  of  Trade  has  extended  for  ;i  year  the 

powers  relating  to  certain  distributing  mainlaying  under  the  Deal 
and  Walmer  Gas  and  Electricity  Act,  1914. 

Derby. — The  Electricity  Committee  has  appealed  to  con- 
sumers to  economise  in  the  use  of  electricity  during  heavy  loatl 
periods. 

Dundee. — A  suggestion  was  made  at  a  meeting  of  the 
Corporation  Committee  that  Mr.  Richardson,  the  bm-gh  electrical 
engineer,  who  is  at  present  on  Active  Service,  should  be  demo- 
bilised. It  is  explained  that  the  department  cannot  take  on  any 
new  consumers  just  now,  and  that  it  will  require  another  great 
extension  of  the  works.  It  was  pointed  out  that  the  makers  of 
generating  machinery  were  getting  full  up  with  orders  for  after 
the  war.  and  Dundee  might  have  to  wait  for  two  or  three  years. 
A  Sub-Committee  is  considering  the  matter. 

Halifax. — Wages. — The  award  of    the   Committee   on 

Production,  after  arbitration  on  the  demand  of  workmen  in  certain 
departments— including  the  electricity  department— is  for  a  further 
advance  of  3s.  per  week  to  adults,  making  a  total  of  12s.  above 
pre-war  rates.  Youths  under  is  years  of  age  are  awardeil  Is.  (!d. 
a  week  advance. 

Hove. — Owing  to  inability  to  obtain  apparatus,  material, 

and  labour,  the  TX;.  has  decided,  until  further  notice,  to  take  no 
orders  for  the  supply  of  electricity  for  radiators,  heaters  and  cookers. 
Only  a  limited  number  of  orders  for  new  supplies  for  lighting  will 
be  accepted,  and  then  only  where  the  length  of  new  mains  required 
is  very  short,  and  this  not  to  include  a  road  crossing. 

Hucknall.  — Electricity     Scheme.  —  The      .Sherwood 

Co.  has  informed  the  Coimcil  of  its  willingness  to  supply  the  town 
with  electricity,  but  in  view  of  the  fact  that  the  Xottingham 
Corporation  ha-s  decided  not  to  proceed  with  its  prov.  order  this 
session,  it  was  decided  that  the  Council's  scheme  should  not  be  pro- 
ceeded with  until  after  the  war.  A  Sub-Committee  was  apjiointed 
to  take  the  necessary  steps. 

Kingston-on-Thames.— Years  Working.— At  the  last 

meeting  of  the  Council,  the  Lighting  Committee  reported  that  it 
had  considered  an  offer  from  Edmundsons  Electricity  Corporation. 
Ltd.,  to  take  over  the  Corporation  electricity  works,  and  recom- 
mended that  it  be  not  entertained,  but  that  if  the  company  makes 
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a   more   satisfactory  loflfee,- the  Dorixiration     will   s'ivi^   it  <'iiretul 
consideration. 

The  twenty-third  auiraal  report  of  tin.-  li(iroi>t;b  electrical 
engineer.  Mr.  J.  E.  Edg-eombe.  for  the  year  eudiuff  March  :?lst  last 
shows  a  deficit  on  the  jear's  working  of  .i:ti.T;iO,  as  compared  with 
a  deficit  for  the  previous  ye:.r  of  £i)2'.i.  The  principal  reason  for 
this  deficit  is  the  greatly  increased  cost  of  fuel  owing  to  tlie  larger 
pro])ortion  of  coal  which  has  been  consumed  coniiiared  to  fuel  oil. 
iis  on  account  of  the  fracture  of  the  crankshaft  of  the  two-cycle 
Diesel  engine  that  plant  was  out  of  commission  during  the  whole 
of  the  year  and  tlie  larger  portion  of  the  nnits  supplied  were 
{fenerated  by  steam  jilant.  The  comparison  of  the  (luantities 
generated  is  set  out  herewith  :- 


Units  generated  by  coal 
Units  generated  by  fuel  oil 


liU.'i-Kl. 
IS  1,1)87 
!t74,220 


1916-17. 

757.980 
192,005 


T.ital  1,150,207  1.2.50,.-.S5 

Thi;  7.".7.980  units  generated  by  steam  cost  in  fnel  rC8.205.  equal 
to  2017d.  per  unit,  while  the  492,005  units  generated  hy  the  four- 
c,vcle  horizontal  Diesel  plant  cost  iu  fuel  :£865.  e(|ual  to  0'421d.  (or 
less  Ihan  Jd.)  per  unit.  The  cost  per  unit  generated  increased 
from  .■r022d.  in  I915-l(!to  40l8d.,  in  1910-17,  while  the  receipts 
per  unit  sold  deidined  from  3191d.  in  the  previous  year  to  3':il4d. 
in  1910-17.  The  nmnbei;  of  consumers  totals  1,953,  an  increase  of 
78  ;  the  total  of  lamps,  motors,  heating,  cooking,  and  other 
apparatus  iu  terms  of  32-watt  lamps  connected  to  the  mains  has 
increased  to  90,342.  The  amount  of  capital  expenditure  outstand- 
ing at  March  31st  last  was  £06,132  ;  the  total  capital  expenditure  on 
the  undertaking  has  been  :C130,700.  Ou  three  occasions  only  has 
there  been  any  credit  balance  Camounting  in  the  aggregate  to 
£1.082),  whilst  in  the  other  20  years  the  deficits  have  totalled 
£27,217,  showing  a  net  demand  on  the  ratepayers  of  £25,530. 
The  Council  decided  that,  having  regard  to  the  adverse  balance 
appearing  in  the  re])ort  and  balance-sheet,  1  Jd.  per  unit  be  added 
to  the  existing  scale  for  power  in  lieu  of  the  increase  of  20  per  cent, 
on  the  scale,  as  from  December  l&t.—  iSun-ri/  t'unirt. 

Leeds. — Price  Increase. — The  Electricity  Committee 

has  decided  to  recommend  an  increase  in  the  charges  for  elec- 
tricity by  10  per  cent.,  to  date  from  April  1st  next. 

Lincola. — Price  iNCRElSE.^The  T.C.  has  increased  the 

price  of  current  to  consumers,  other  tlian  those  for  power  under 
agreement,  by  10  per  cent.,  as  from  the  reading  of  the  meters  for 
the  September  quarter  accounts  ;  and  has  asked  consumers  under 
agreement  to  pay  5  per  cent,  increase. 

London. — Poplar. — The  Finance  Committee  reports  the 
sanction  of  the  L.C.C.  to  the  borrowing  of  ,£27,825  for  a  new 
turbo-alternator  and  accessories,  and  that  the  County  Coitncil  is 
prepared  to  advance  the  amount  at  5J  i)er  cent  interest. 

The  Electricity   Committee  reports  a  deficiency. on  the  working 
of  the  electricity  undertaking  for  the  .Tune  (juarter  of  £1,100,  as 
.against  a  surplus  of  £1.715   in  the  corresponding   period  of  la.st 
year. 

Owing  to  the  advance  in  the  price  of  coal,  the  Committee  reocnn- 
mends  a  further  advance  of  15  per  cent,  on  pre-war  charges  for 
power  smd  jjublic  lighting  from  November  30th  next,  and  10  per 
cent,  advance  on  priv.ate  and  domestic  supplies  from  .January  1st 
next.  The  electrical  engineer  recommends  the  provision  of  two 
additional  1,00I)-k\v.  converters  for  sub-stations. 

The  Committee  has  considered  the  resolution  of  the  Wages  Con- 
ference of  local  authorities  owning  electricit.y  undertakings  in 
Greater  London,  an.l  recorinnends  the  adoption  of  the  award  of  15s. 
increase  iipon  the  pre-war  wage  to  all  employes  affected  by  the 
awards  of^the  Committee  on  Production,  and  to  the  technical  staff. 
to  date  from  September  1st.  such  15s.  to  be  inclusive  of  any  increase 
granted  since  August,  1914,  as  wai'  bonus  or  war  wages. 

The  Hammersmith  and  Battersea  B.C.s  have  also  adopted  the  above 
award. 

Hammersmith.— Owing  to  the  demands  for  electricity  in  the 
northern  part  of  the  borough,  and  especiall.v  at  the  White  City. 
negotiations  have  been  entered  iiHc  with  the  Kensington  and 
Netting  Hill  Co.  for  a  supply  of  three-phase  E.H.T.  current,  which 
the  company  is  prepared  to  furnish  at  the  rate  of  '9d.  per  unit. 
The  total  capital  cost,  including  transformers,  will  be  about 
£1..-.00. 

The  Electricity  Committee  recommends  the  appointment  of  an 
:ulditional  engineer-iii-charge  at  the  generating  station,  with  the 
object  of  imj>rovtng  the  supervision  to  1h;  exerciseil  over  the 
repairing  staff. 

The  Committee  reports  that  the  B.  of  T.  award  in  the  nnittcr  of 
the  linking-up  scheme  between  Fulham,  Hammersmith,  and 
Battersea  is  as  follows  :   - 

The  cost  already  incurred  by  the  Battersea  ami  Fulham  Councils 
to  l>e  borne  in  equal  proportions  by  all  three  Councils. 

The  cost  of  the  main  or  mains  required  to  be  laid  between  the 
generating  .stations  of  the  Fulham  Council  and  the  Hammersmith 
Council  to  Ije  borne  ;   - 

1.  As  to  the  amount  that  the  said  main  or  mains  would  have 
coat  ha*l  the  agreement  which  was  negotiated  in  1915  Ijeen  com- 
))leted  and  the  said  main  or  mains  had  Ijcen  laid  in  pursmmce 
therefrom  by  the  Battersea  Council,  the  Fulham  Council,  and  the 
Hammersmith  Council  respect ivel.v  in  equal  proiX)rtions  ;  and 

2.  As  to  any  excess  over  that  amount,  in  the  following  jiropor- 
tions— that  is  to  say  by  the  Battersea  Council  one  quarter,  by  the 
Fulham  Council  one  quarter,  and  by  the  Hammersmith  Council 
one  half. 

The  award  of  the  B.  of  T.  aettles  the  qaestion  of  the  proportitmg 


in  wliicli  the  cost  of  laying  the  connecting  main  throughout  the 
whole  length  from  Battersea  to  Hammersmith  shall  be  borne.  This 
point  having  been  settled,  the  Committee  has  aitthorised  the  town 
clerk  to  communicate  with  the  Battersea  and  Fulham  Councils 
with  the  object  of  completing  the  negotiations. 

The  Finance  Committee  recommends  that  application  be  ma/le  to 
the  L.C.C.  for  sanction  to  the  borrowing  of  £3,000  for  trans- 
formers, \c. 

Wooi.wicn. — The  B.C.  has,  owing  to  the  continued  increase  in 
the  price  of  coal  and  the  abnormal  rise  in  working  costs,  increased 
the  charges  for  energy  by  l.Jd.  per  unit  net  for  lighting  other 
than  for  factory  use,  by  Id.  per  unit  for  power  users  under  £200 
a  year,  and  i'd.  for  power  users  beyond  that  value  ;  the  increases 
are  not  to  apply  to  consumers  with  a  coal  clause  in  their  contracts. 

Londonderry. — -The   Coriioration   has    decided    to    8cek 

Parliamentary  powers  for  the  development  of  the  electricity  under- 
taking. 

Lynn. — Price   Increase. — The   Ekn-tricity   Oommittci' 

recommends  that  the  charges  for  lighting  lie  increased  by  -{d.  per 
unit,  and  for  power  and  heating  by  7'  per  cent. 

Meltham. — Prui'osku  Provisional  Obdkr. — TheU.D.C. 

has  received  offers  from  the  Huddersfield  Corporation  and  the 
Yorkshire  Electric  Power  Co.  to  supply  electricity  in  the  area  of 
the  township.  The  terms  of  the  Corporation  are  10  per  cent, 
above  the  rates  in  the  borough,  but  the  company  has  not  given 
any  definite  terms.  At  an  interview  between  a  deputation 
appointed  by  the  U.D.C.  and  tlie  Corporation,  it  was  jiointed  out 
that  though  the  Corporation  was  anxious  to  suppl.y  electricity, 
it  did  not  agree  to  run  electric  cars  even  if  electric  power  was 
supplied  to  the  Meltham  area.  At  the  same  time,  however,  if  the 
Corporation  secured  the  supply  of  electric  jiower,  this  would  be  an 
inducement  to  consider  favourably  the  questioatof  running  cars  to 
Meltham  at  some  future  date.  The  U.D.C.  has  approved  the 
report  of  the  deputation,  and  decided  to  support  the  Huddersfield 
Corporation  in  taking  the  necessar,y  steps  to  obtain  a  Provisional 
Order  for  carrying  out  the  work.  Since  the  Council  meeting  a 
communication  has  been  received  that  the  B.  of  T.  cannot  allow 
the  application  for  the  Provisional  Order  to  proceed  in  the 
ensuing  session,  owing  to  the  political  situatioii. 

New  Zealand. — Waihi  B.C.  has  decided-  to  negotiate 
with  the  Waihi  Gold  Mining  Co.  for  a  supply  of  electricity  for 
street  lighting  from  the  Horahora  power  plant. 

Licences  have  lieen  granted  to  the  Hamilton  and  P.atea  B.C.'s  to 
install  electrical  systems  for  lighting  and  power. 

Rotherham. — Prov.  Order. — The  Corporation  lias  given 

notice  of  its  intention  to  make  application  to  Parliament  in  the 
ensuing  session  for  an  Act,  among  other  proposals,  to  confirm  an 
agreement  between  the  Mesborough  and  Swinton  Tramways  Co, 
and  the  Corporation  for  the  transfer  to  the  Corporation  of  tin 
Tramway  Co.'s  electricity  undertakings,  authorised  by  the  Rawmartli 
Electric  Lighting  Order,  1898,  the  Swinton  Electric  Lighting  Order. 
1899,  and  the  Mexborough  and  Swinton  Tramways  Acts,  1902  and 
1905  :  to  empower  the  Corporation  to  supply  electricity  to  thr 
Tramway  Co.  in  bulk  or  otherwise,  and  to  extend  the  area  of  the 
(Corporation  for  the  suppl.y  of  electricit,v.  so  as  to  include  (in  addi- 
tion to  the  borough  and  the  urban  districts  of  Rawmarsh  ami 
Swinton)  the  urban  district  of  Greasborough.  the  rural  district  ol 
Rotherham,  and  the  parish  of  Ecclesfield,  in  the  rnr.al  district  ol 
Wortley. 

St.  Helens. — The  income  of  the  electricity  department 
for  the  past  year  amounted  to  £40.656,  and  the  expenditure 
to  £41,158,  leaving  a  deficiency  of  £501. 

Southport. — Impro\eraent8  effected  at  the  Corporatiun 
electricity  works  during  the  past  three  years  in  connection  with  tin 
fuel  plant,  have  resulted  in  a  reduction  of  the  amount  of  fuel  used 
by  50  per  cent.  But  for  this  the  price  of  energy  would  have  been 
considerabl.v  increased. 

Stockbridge. — Prov.  Order. — The  U.D.C.   propose.i  i^' 

ai);ily  to  the  H.  of  T.  for  a  |novisional  order  for  electricity  supply 
within  the  urlian  district. 

Stratford-on-Avon. — The     Klectricity    (JominiLtee     1im~ 

refused  the  recpiest  of  the  Electricity  Co,  for  ))ermission  to  increa 
the    charges     for    energy,    and     the    Coimcil    has    confirmed     tin 
decision. 

Tasmania. — The   Hnhini  Mi-niuii  says   tliat   the   State 

Government  intends  to  create  a  Water  Commission  to  control  the 
water  supplies  of  the  island,  concerning  which  reports  are  at 
jiresent  being  obtained. 

Walsall. — The  local  Chamber  of  (.'ommerce  has  passed  a 
resolution  expressing  concern  at  the  20  per  cent,  increase  in  elec- 
tricity charges.  A  member  of  the  ElectiVjity  Committee  defended 
the  incre»8e<l  charges,  which  were  necessitated  by  the  increased 
expenses  of  the  undertaking. 

W.  Yorks.  —  Pnovi8i()NAi.     Ordeks.  —  The    Electrical 

Distribution  of  Yorkshire,  Ltd.,  is  proposing  to  apply  to  the 
B.  of  T.  foriProvisional  Orders  for  electricity  supply  in  Luddenden 
Foot  and  Mytholmroyd. 
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TRAMWAY  AND  RAILWAY  NOTES. 

ArtJentina. — Railway  Ei,KCTRiKifATioN. — At  the  annual 

mretinjr,  Inst  week,  of  the  Central  Ai'irontiiii^  Rnilwiiy,  Sir  ,\rilii- 
halil  Williamson.  Hart.,  M. P.,  stated  that  I  hey  had  only  alioul  one- 
third  of  their  snbnrlian  electrified  midertakintr  eqnippi'd  and 
workiiis' ;  the  other  two-thirds,  when  circumstances  permitted  of 
their  l)einfr  tiiiished,  would  cost  a  small  snni  ;vs  compared  with  the 
first  .section.  .Vlthon;;-!!  the  main-line  passen^ivr  trurllic  showed 
decreases,  they  had  increases  in  suburban  traffic  wholly  due  to 
that  jiart  of  the  line  where  electric  traction  was  in  nse. 

Australia. — On    the  'second    i-eadintr   "f    tlir    Victoiian 

(Government's  Jlelbourue  and  Metropolitan  Tramways  .\uthority 
Bill.  .Sir  .\U'xand(;r  I'eaeock  (.the  Premier)  said  that  on  a  date  to  be 
fixe<l  the  duties  of  the  Melbourne  Tramways  Board  would  pacs  to 
the  new  authority  under  the  Bill,  and  not  more  than  six  months 
later  the  followinsf  would  tie  taken  over  by  the  authority  :  -  The 
Prahran  and  Malvern  Tramways  'I'rust.  the  Hawthorn  Tramways 
Trust,  the  Melbourne.  Brunswick,  and  Coburtr,  Fitzroy.  Norlhcote 
and  Preston.  South  ^felbonrue,  Kootscray,  and  Melbourne  and 
Esaendou  tramway  systems.  Power  would  also  be  ;riven  to  lease  or 
aaiuire  the  St.  Kilda-Britrhton  and  Sandrinjrhani  and  Black  Rock 
street  railways.  One  controlling'  authority  would  mean  economy, 
and  any  extensions  would  then  be  carried  out  in  accordance  with  a 
general  plan. 

The  tramway  ai-ea  would  be  divided  into  12  districts;  eiicli 
would  return  one  member  to  the  Board,  while  the  chairman  and 
one  other  member  would  be  nominated  by  the  Governor  in  Council. 
The  workinjr  exiienses.  interest,  ,Vc..  would  be  apportioned  to  the 
car-mileages  of  the  various  systems.  The  members  of  the  Board 
appointed  by  the  Governor  in  Council  would  hold  office  for  fi\e 
years,  the  other  members  would  be  elected  for  three  years. 

The  authority,  with  the  consent  of  the  Governor  in  Council, 
could  borrow  up  to  £"r)0.O0O.  exclusive  of  any  principal  sums 
transferred  to  it  from  the  existinsr  authorities.  One  of  the  first 
dtities  of  the  authority  would  be  to  prepare  a  creneral  scheme  for 
the  future  development  of  metrojxjlitau  tramways.  Any  new 
tramway  services  would  be  considered  in  connection  with  the 
services  provided  by  the  suburban  railways.  C>ut  of  the  tramway 
revenue  every  year  was  to  be  paid  a  sum  to  be  determined  to  recoup 
the  loss  caused  to  the  railways  by  any  tramways  of  the  authority 
constructed  within  five  years  before  the  commencement  of  the  Act, 
t>»-  constructed  thereafter,  and  the  construction  of  -which  was 
objected  to  by  tlie  Railway  Commissioners. 

When  the  Melbourne  and  Essendon  trarawa3'  and  electrical 
uudertakinjfs  were  acquired,  the  authority  must  have  power  to 
operate  them.  For  this  and  other  undertakinfrs  the  authority 
would  be  authorised  to  purchase,  generate,  and  supply  electricity — 
anil  to  supply  it  to  municipalities  to  lij^jht  any  roadways  along 
which  the  .atit hority 's  tramways  ran.  Before  the  erection  of  new 
power  houses  and  installation  of  new  electric  plant  by  the  autho- 
rity the  approval  would  be  necessary  of  the  Railway  Commis- 
sioners, or  such  body  as  Parliament  decided  would  control 
metropolitan  electric  supply.  The  principal  electric  supply  under- 
takings were  controlled  by  the  Melbourne  E\ectric  .Supply  Co.,  the 
City  Council,  and  the  North  Melbourne  Electric  Tramway  and 
Lighting  Co..  Ltd.  The  tramway  authority  might  ac(iuii-e  a 
Council's  undertaking  by  agreement,  and  a  private  undertaking 
either  by  agreement  or  compulsorily.  The  capit.al  cost  of  the 
undertaking  was  to  be  the  basis  for  municipal  rating.  Capital  cost  ■ 
of  the  works  and  undertakings  would  be  on  the  original  con- 
struction cost,  and  the  rateable  capital  cost  would  be  the  capital 
cost  of  so  much  of  the  authority's  properties  as  were  rateable  to 
municipalities. — Aii^tralUin  Miiii/ii/  Staiularil. 

Birmingham. — The  number  of  passengers  on  the  tram- 
ways has  increased  by  over  half  a  million  per  week  as  compared 
with  this  time  last  year.  The  increase  last  week  was  85'.i.3(iO. 
Mr.  Harrison  Barrow,  the  chairman  of  the  Corporation  Tramway 
Committee,  states  that  when  the  waf  is  over  the  following  schemes 
should  engage  immediate  attention  : — Tramway  track  repairs,  pro- 
vision of  single-deck  cars  with  trailers  (the  experiment  has  been 
thoroughly  successful),  the  construction  of  the  lines  authorised  in 
the  1914  Act.  to  show  the  advantage  of  the  separate  track,  and  the 
extension  of  the  system  for  carrying  heavy  goods. 

Blackburn. — Fejiale  Drivehs. — The  quarterly  meeting 

of  the  Lanca-shire  and  Cheshire  Tramways  Man.agers'  Association 
was  held  at  Blackburn  on  November  lilth.  Mr.  .1.  H.  Cowell. 
manager  of  the  Corporation  tramways,  presiding.  During  the 
transaction  of  business  several  topics  were  discussed.  considei"able 
interest  being  taken  in  the  question  of  the  suitability  of  female 
drivers  ;  Blackburn  was  one  of  the  pioneers  in  this  matter.  The 
delegates  were  given  a  practical  demonstration  of  the  efficiency  of 
such  drivers  by  Miss  Nellie  Sharratt,  who  drove  the  delegates  over 
certain  routes,  during  which  a  call  was  made  at  the  depot  at  Intak. 
which  was  thoroughly  inspecteti. 

Continental. — Italy. — The  Soeieta  Anouiina Idroelettrica 

dellAppennino  has  Ijeen  formed  at  Bologna,  with  an  initial  capital  of 
l.dim.tJUO  lire,  and  an  eventual  capital  Of  (),t)llO,t)On  lire,  for  the 
utilisation  of  the  water-power  of  the  Apennines  for  the  electrifica- 
tion of  railways  and  tramways.  An  influential  council  of 
administration  has  been  nominated. 

India. — Rail \VAY  Electrification. — According  to  the 

G.I. P.  Mugiizine,  for  some  time  past  the  question  of  electrifying 


although  nothiujj  definite  hiid  Ijeeu  decided  upon,  it  ii  hifhly 
piobable  that  on  the  conclusion  of  the  war  an  electrifloation 
scheme  will  be  carrietl  out. 

London.  -  ('KN'i'RAi,  London   Kailuay. — The  H.  of  '1'. 

has  extended  by  one  year  the  time  under  the  (Central  I,(mdon 
Railway  Act.  I  HI  11.  relating  to  the  construction  of  oMtaiu  railways 

and  works. 

Musselburgh.— At  tlie  local  Town  Council  tlie condition  of 

the  electric  tramways  came  in  for  criticism,  surprise  being  exjire-ssed 
that  the  K.  of  T..  to  whom  the  Council  had  addres.sed  several  com- 
plaints about  accidents  on  the  tramway  .system,  had  written  that 
■'the  responsibility  for  the  proper  maintenance  of  the  tramway 
undertaking  rested  with  the  promoters,  and  that  the  Board  did  not 
carry  out  any  system  of  i)eriodic  ins[K'etioii  of  tramways.  it  was 
suggested  tliat  Edinburgh  T.C.  might  be  approached,  to  consider 
taking  over  system,  but  no  motion  was  made. 

Tramway  Workers  and  Christmas  Holiday.— Mnulieis 

of  the  Amalgamated  .\ssociation  of  Tramway  and  Veliicli:  Workers 
are  aaitating  for  a  general  holiday  on  Christmas  Day.  It  is  stated 
'that  a  request  has  been  sciut  to  all  the  tramway  concerns  in  the 
country  asking  for  this  concession.  Some  Tramway  Committees 
are  in  favour  of  granting  the  request,  but  a  good  many  are  against, 
amongst  the  latter  being  Manchester  aiul  Salford.  The  employes, 
howeviu',  are  going  forward  with  the  movement. 

Wharfedale.— Railless   Traction.— The  Otley  U.D.C 

is  in  negotiation  with  the  Conocila  of  Guiseley  and  Menston  with 
a  view  to  sending  a  joint  deputation  to  Mr.  J.  B.  Hamilton,  the 
Leeds  tramway  manager,  to  try  to  secure  a  better  service  of  the 
railless  cars  in  Wharfedale  and  the  erection  of  shelters  at  the 
exposed  country  termini. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Brazil. — The  Govertunent  has  opened  a  credit  of  1 .000,000 
milreis  to  complete  the  work  of  establishing  new  radio-telegraphic 
stations  and  increasing  the  telegraphic  lines  for  the  Army  and 
Navy. 

Unknown  persons  have  attempted  to  set  fire  to  the  radio- 
telegraphic  station  connecting  Monte  Babilonia  with  Rio  de  Janeiro. 
— Fhui  iifh'r. 

United  States.— The  War  Income-Ta.\  Bill,  which  took 
effect  on  November  1st,  places  a  tax  of  n  cents  upon  each 
telegraph,  telephone,  or  wireless  message  or  conversation  which 
origin.ites  within  the  United  SLates,  and  for  the  transmission  of 
which  a  chargeof  l.i  cents  or  more  is  imposed. — T.  mid  7'.  A(/e. 


CONTRACTS  OPEN  AND  CLOSED 


OPEN. 

Australia.  —  Perth. — December  .5th  and  12th.  Post- 
master General's  Department.  Telegraph  and  telephone  instru- 
ments and  parts,  battery  material  and  telephone '  switchboards, 
parts.  &c.     See  "  Official  Notices. "  November  16th. 

Adel.\ide.— December  12th.  P.M.G.'s  Department.  Telephore 
material.     Schedules  478  to  4.S2.     See  "  Official  Notices  "  to-day. 

Carlisle. — December  4th.    Electricity  Department.    One 

1500/21100  KW.  turbo-alternator  and  one  surface  condensing  plant. 
See  "Official  Notices."  November  KJth. 

Enniskillen. — December  1st.  Sligo,  Leitrim  c*L-  Nortliern 
Counties  Railway  Co.     Telegraph  material  for  12  months.     Mr.  .1. 

Dnff.  Secretary,  Enniskillen. 

France. — Lyons. — Tendei-s  are  invited  for  the  supply  of 
two  batteries  of  accumulators  of  12  elements  each  (capacity  1.080 
ampere-hours),  and  of  sundry  machines  (motors,  dynamos,  switch- 
boards. &c.).  for  the  central  "telephone  exchange  at  Lyons.  Par- 
ticulars from  the  Direction  des  Posfes  et  Telegraphes  du  Rhone. 
33,  bis,  Rue  Vaubecour,  Lyi)n8. 

Grimsby .^"^^ovetnber    30th.     Electricity    Department. 
Twelve  months'  supply  of  coal.     Deputy  Electrical  Engineer. 

Manchester. — December  12tli.  Three  fan  draught  cool-, 
ing  towers  at  the  Stuart  Street  station,  for  the  Electricity  Com- 
mittee.    See  'OfTicial  Notices,"  November  Itith. 

Rathmines. — November  2sth.     U.D.C.     500  tons  of  coal 

for  the  pfeetrieitv  works.      Electricitv  En£rine€r. 
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CLOSED. 
Bury  St.  Edmunds,~T.C.     100  tons  of  2-in.  Mapporley 

slack  coal,  for  the  electricity  works  :  Parr  Bros.  &  Co.,  27s.  per  ton. 

Government    Contracts, — I^ist  of  new  oontmcts  plarcd 

October,   1917  :— 

War  Office. 

Dymfmos,  switcliboards,  &c  — Lancashire  Dynamo  Co.,  Ltd. 

Generating  sets  and  spares. — AuKtin  Motor  Co.  illiHl,  Ltd.:  Coventry 
Simplex  Engines,  Ltd.;  Electric  Construction  Co.,  Ltd.;  R.  A.  Lister 
and  Co.,  Ltd. ;  Phttnix  Dynamo  Manufacturing  Co. 

Insulators  (field).— Bullers,  Ltd. ;  F.  W.  Cotterill,  Ltd. 

Petrol-electric  vehicles. — Stevens  Petrol-Electric  Vehicles,  Ltd. 

Motors.— E.  Brook,  Ltd.;  Crypto  Electrical  Co.;  Macdonald,  8yer  \-  Co.; 
Ltd. ;  F,  Parkinson  &  Co. 

Works  services  "electrical." — Parsons  Motor  Co. 

India  Office  Store  Department. 

Accuniuhitor  plates. — Chloride  Electrical  Storage  Co. 

Bells.  — Peel-Conner  Telephone  Works,  Ltd. 

Cells. — General  Electric  Co.,  Ltd. 

Fittings  for  telephone  parts. — Siemens  Bros.  &  Co. 

Wire. — R.  Johnson  &  Nephew;  Johnson,  Mathey  &  Co. 

H.M.  Office  of  Works. 

Engineering  services.— Barry  Dock  Grain  Stores  electric  generating  plant ; 

Crompton  &  Co.,  Ltd.  * 

Cardiff  Grain  Stores  electric  supply. — Harland  Engineering  Co. 
Avonmoutb,   Barry,  Cardiff,  and    Newport  conveyor  weighing     plant.— 

Spencer  &  Co. " 
Grain  Stores  generally,  flexible  cables.— B.I.  A  Helsby  Cables,  Ltd. 
Ordnance  Survey  Office  Overseas.- Electrical  motors  and  starters  ;  Croran- 

ton  &  Co.,  Ltd. 
Swansea  King's  Dock. — Electric  light  and  power  wiring;   Lnnd  Bros.  &  Co. 
Key  switch  holders.— General  Electric  Co.,  Ltd. 

Post  Office. 

Protective  apparatus.— Ij.  M.  Ericsson  Manufacturing  Co.,  Ltd. 
Telegraph  apparatus.    Automatic  Telegraph   Manufacturing    Co.,    Ltd. ; 

India-Rubber,  Gutta-Percha,  and  Telegraph  Works  Co.,  Ltd. 
Telephone  appaxatus.— British  L.  M.Ericsson  Manufacturing  Co.,  Ltd.; 

Peel-Conner  Telephone  Works  ,  Ltd. ;  WeHtern  Electric  Cj.,  Ltd. 
Insulator  covers  and  bodies.— Bullers,  Ltd. 
Submarine  cable.— Siemens  Bros.  &  Co.,  Ltd.;    Telegraph  Construction 

and  Maintenance  Co.,  Ltd. 
'        Telegraph  cable.— B.I.  &   Helsby  Cables,  Ltd.;    Callender's    Cable    and 

Construction  Co.,  Ltd. :  Connolly  Bros.,  Ltd. ;  W.  T.  Glover  &  Co., 

Ltd. ;  Henley's  Telegraph  Works' Co.,  Ltd. ;  Johnson  &  Phillips,  Ltd. ; 

Union  Cable  Co.,  Ltd. 
Telephone  cords.— London  Electric  Wire  Co.  \-  Smiths.  Ltd. ;  Western 

Electric  Co.,  Ltd. 
Teleplione  plugs.— Automatic  Telephone  Manufacturing  Co.,  Ltd. ;  British 

L.  M.  Ericsson  Manufacturing  Co.,  Ltd. ;  Western  Electric  Co.,  Ltd. 
Telegraph  poles. — Bullers,  Ltd. 
Insulator  spindles.— Bayliss,  Jones  &  Bayliss,  Ltd. 
Telephone  terminals. ^D.  Gibson  A  Co.,  Ltd. 
Bronze  wire.— T.  Bolton  A  Sons,  Ltd.;   B.I.  A  Helsby  Cables,  Ltd.;  F. 

Smith  A  Co.,  incorporated  with  the  London  Electric  Wire  Co.  and 

Smiths,  Ltd. 
Galvanised  iron  wire.— R.  Johnson  A  Co.,   Ltd.  ;  Shropshire  Iron  Co., 

Ltd. ;  F.  Smith  A  Co.,  Wire  Manufacturers,  Ltd. ;  Whitecross  Co.,  Ltd 

Sunderland. — T.G.     Tenders  accepted  :  — 

Dewhurst  Engineering  Co.,  Sheffield.— Steel  tubes.  * 

Minton  A  Hollins.  Ltd.,  Stoke-on-Trent. -Tiles. 

B.I.  and  Helsby  Cables,  Ltd.— E.H.T.  box  compound. 


FORTHCOMING     EVENTS. 


lostltutton  of  Electrical  Engineers  <  Student's  Section).— Friday,  November 
23rd.  At  7  p.m.  At  the  City  and  Guilds  lEngin.)  College,  Exhibition 
Road,  Kensington.  8.W.  Opening  meeting.  Address  by  Sir  Oliver  Lodge, 
F.R.S.,  on  "Astronomical  Applications  of  the  Electrical  Theory  of  Matter." 
Manchester  Local  Section.— Tuesday,  November  '27th.  At  the 
Engineers'  Club.  At  7  p.m.  Paper  on  "Gas  Firing  Boilers,"  by  Mr.  T.  M. 
Hunter. 

Junior  Institution  of  Engineers.— Friday,  November  28rd.  At  39,  Victoria 
Street.  S.W.  At  8  p  m.  Paper  on  "  Housekeeping  in  Workshops,"  by  Mr. 
D.  VV.  Woods. 

Physical  Society  of  London.— Friday.  November  23rd.  At  5  p.m.  At  the 
Imperial  Cgllege  of  Science,  South  Kt-nsington,  S.W.     Ordinary  Meeting. 

Boyal  Society  of  Arts.  -Wednesday,  November  28th.  At  4.30  p.m.  At  John 
Street,  Adelphi.  W.C.  2.  Paper  on  "Aerial  Transport  after  the  War,"  by 
Mr.  G.  Holt  Thomas. 

Greenock  Electrical  Society.— Thursday,  November  29th.  At  7.45  p.m. 
At  -2i,  W.-st  Stewart  Stictl.     npin  iii^'ht  foj"  <lisrussion. 

Institution  of  Municipal  and  County  Engineers.- Friday-,  November  80th. 
At.'>p.m.  At  Burlington  House,  Piccadillv,  W.  Discussion  on  the  "Supply 
of  Power  or  Fuel  to  Vehicles  on  Public  highways." 

Instltatlon  of  Mechanical  Engineers.- FHday,  November  soth.  At  6  p.m. 
At  thf  Institution  of  Civil  Engineers.  Great  George  Street.  8.W.  The 
TbitniJis  Hawkslev  "  I.<-eture  on  Heat  Engines,"  bv  Capt.  H.  Kiall  Sankey, 
C.B.,  R.E. 

Salford  Technical  and  Engineering  Association.— Saturday,  December  ist. 

Visit  Mancbi-Hter  Corpontticiii  Hvdraiili.-    I'uniiMng  Station.     At  7  p.m.     At 
the  I<i)val  In^titiltP.     Annual  .ML-etinu. 


NOTES. 

The  Red  Book. — In  '•onseijiicnce  of  the    iiu'ieased  cost 

of  production  and  other  flitficultie3  due  to  the  'War.  the  proprietors 
of  this  Electrical  Directory  do  not  propose  to  isBiie  the  usual 
annual  edition,  (it  least  until  more  normal  conditions  obtain. 

Whist  Drive. — The  annual  whist  drive  and  dance 
arranged  by  the  employes  of  the  Blackpool  Corporation  electricity 
and  tramwaj-s  department  took  place  on  November  I.'ith,  and 
proved  very  successful.  Between  2,U00  and  3,000  people  were 
present. 


Belfast   Electrical    Employes:  Award.— The  following 

award  in  respect  of  the  difference  between  the  Belfast  Corporation 
and  the  Electrical  Trades  Union  with  regard  to  certain  men 
formerly  in  the  employment  of  the  Corporation  has  been  issued  :-- 

Tlie  Coraraittee  on  Production,  to  whicli  tlie  matter  was  referred,  flnda:- 

1.  That  the  transfer  nf  the  work  of  overhead  tramway  line  maintenanee 
from  tlie  electricity  department  of  the  Corporation  was  part  of  a  bnna  fiac 
scheme  of  reorganisation  which  the  Corporation  were  entitled  to  carry  out. 

2.  That  the  employment  by  the  Corporation  of  skilled  electricians  to  do  the 
work  of  overhead  line  maintenance  during  the  period  whilst  that  work  was  in 
charge  of  the  electricity  department  did  not  debar  the  Corporation  from 
adopting, and  that  they  were  entitled  to  adopt,  after  the  transferto  the  tramways 
department,  the  practice  followed  by  many  tramway  authorities  in  different 
parts  of  the  country  of  employing  linesmen  or  handy  men  to  do  the  work  of 
overhead  line  maintenance. 

3.  That  the  dismissal  of  the  seven  men  concerned  in  this  reference  along 
with  other  men  who  were  discharged  at  th«  same  time  was  carried  out  in 
consequence  of  the  improved  organisation  adopted,  and  was  not  carried  out 
merely  with  a  view  to  reduce  the  wages  of  the  seven  men  concerned. 

4.  That  the  contract  of  service  of  the  seven  men  concerned  was  duly  termi- 
nated on  August  2,Srd,  1917,  after  adequate  notice,  and  the  men  were  not 
illegally  dismissed. 

i>.  Tliat  the  claim  for  reinstatement  of  the  seven  men  concerned  has  not 
been  established. 

6.  That  in  consequence  of  the  pending  dispute  as  to  the  respective  rights  of 
the  Corporation  and  the  men  concerned,  the  men  had  some  reasonable  ground 
for  claiming  that  termination  of  their  conduct  of  service  should  be  suspended 
until  the  difference  were  settled  by  arbitration,  and  the  Committee  think  that 
on  this  ground  the  Corporation  should  pay,  and  they  award  that  they  do  pay, 
wages  at  the  rates  in  operation  on  August  23rd,  to  the  seven  men  concerned 
up  to  the  date  of  this  award. 

Legal. — Bosch  Magneto  Co.,  Ltd. — The  Board  of  Trade 

petitioned,  in  the  Chancery  Division,  on  Tuesday,  before  Mr.  Justice 
Younfjer,  for  the  winding  up  of  the  Bosch  Mafrneto  Co..  Ltd..  imder 
the  Tradin<i:  with  the  Enemy  (Amendment)  Act.  llllti. 

Mr.  Austin  Cartmell.  who  supported  the  petition,  said  this  was  as 
German  a  company  as  they  well  could  have.  At  the  outbreak  of  the 
■war  over  4!l,flOO  of  the  shares  were  held  by  Germans  and  .5ii  by  one 
jjeutleiuan  in  London.  This  was  essentially  a  German-owned  com- 
pany, and  it  was  formed  for  the  purpose  of  carryinfr  on  a  German 
business.  Messrs.  Bosch  cV:  Klein  and  the  En<rlish  {gentleman  to 
whom  he  had  referred  were  the  only  directors.  After  the  outbreak 
"of  war  the  German  directors  transferred  certain  large  powers  to  the 
English  gentleman.  The  company  bad  now  been  ordered  by  the 
Board  of  Trade  to  be  wound  up.  The  funds  now  in  the  hands  of 
the  Controller  amounted  to  nearly  £200,o0n.  There  were  certain 
questions  affecting  the  London  Corporation  which  could  only  be 
dealt  with  in  the  winding  up  of  the  company. 

Mr.  Galbraith  said  the  London  Corporation  claimed  to  be 
creditors  for  a  very  considerable  amount,  and  they  desired  that  the 
winding  up  should  take  place  at  an  early  date. 

His  Lordship  made  the  order. 

Foreign     Trade.  —  October    Figures.  —  The    official 

returns  of  imports  and  exports  during  last  month  contain  the 
following  electrical  and  machinery  figures  ; — 

Octoher,  Inc.  or     10  months,  1917. 

Imports.  1917.  dec.  Inc.  or  dec. 

Electrical  goods          ...       111.272         -24,291        -     214,2-l» 
Machinery       ;)1-1.7.V;  +3t;:i.ll7       +     299.,si  4 


Exports. 
Electrical  goods 
Miichiuery 


216,6S7 
1,441, .■.94 


-its.ioi      —  i.(ios,9s:i 
-  :i7'.i.:^;i.".      +      47.321 


Parliamentary. — The  following  applications  for  Parlia- 
mentary powers  appeared  in  the  /Auidon  Gn:ette  for  November 
20th  :— 

Leicester  Corporation.— Electric  lighting  prov.  order  covering  various  powers. 

Crompton  U.D.C.— Electric  lighting  prov.  order,  bulk  supply  from  Uldham 
Corporation. 

Royton  U.D.C.— Electric  lighting  prov.  order,  bulk  supply  from  Oldham 
Corporation. 

Greasborough  (near  Rotherham)U.D.C.— Electric  lighting  prov.  order,  powers 
to  take  bulk  supply. 

Braintree.—Crittall  Manufacturing  Co.,  Ltd.— Electric  supply  prov.  order  for 
urban  district,  hulk  or  otherwise. 

I.E.E.  Discussion  on  the  Metric  System.— As  the  sub- 
ject of  the  metric  system  wa^  tidly  discussed  at  the  Institution  of 
Civil  Engineers  in  the  early  part  of  the  year,  more  especially  from 
the  standpoint  of  the  relative  merits  of  that  system  and  the  British, 
we  are  informed  that  the  main  object  of  the  I.E.E.  discussion, 
which  is  to  take  place  on  Thursday,  December  13th,  is  to  consider 
the  effect  on  the  British  electrical  trade  of  the  introduction  of  the 
metric  system  at  the  present  time,  more  especially  in  those  markets 
in  which  the  British  system  is  at  present  in  vogue,  with  a  view  to 
determining  whether  the  compulsory  introduction  of  metrical 
measures  should  be  pressed  for  or  resisted.  It  is  hoped  that  it  may 
be  found  possible  to  take  steps  after  the  discussion  to  obtain  some 
authoritative  pronouncement  on  the  matter  from  the  trade  as  a 
whole  that  will  put  an  end  to  the  present  hesitating  and  nnsatis- 
factory  attitude  towards  the  question. 

The  L.C.C.  Education  Committee  has  revokeil  its  recommendation 
in  favour  of  the  comi)ulsory  introduction  of  the  metric  system. 

Control  of  Tramway  Labour,  <Sc.— In  connection  with 
the  B.  of  T.  Committee  on  Tramway  Labour  and  Materials,  the 
Blxecutive  Council  of  the  M.T.  Association  has  nominated  Messrs. 
A.  R.  Fearnley.  J.  B.  Hamilton,  and  .1.  M.  McElroy  to  serve  on  that 
Committee  ;  Mr.  A.  L.  C.  Fell  will  represent  the  L.C.C.  tramways, 
and  two  members  will  be  nominated  by  the  T.  and  L.R.  Associa- 
tion to  represent,  principally,  company  undertakings,  while  the 
chairman.  Mr.  Jas.  Devonshire,  has  been  nominated  by  the  Board 
of  Tra<le. 


Inquiry. 

asked  for. 


-Makei-8  of  the  "  Acme  "  engine  governor  are 
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Institution   and   Lecture   Notes.— Physical  Society  of 

London. — At  the  meetiusr  lield  on  October  2Gth  a  paper  on  "  The 
Radius  of  the  Eleotron  and  the  Nuclear  Structure  of  Atoms  '  was 
read  by  Prof  .T.  W.  Xicholson.  The  electron  ia  usually  regarded  as 
:i  trlobule  of  electricity  with  ii  delluite  radiuH.  This  coiice)itiim  has 
proved  vallialilc.  hut  involves  difticulties  in  I'onnectiun  with  the 
nU(^le;ir  structure  (if  complex  atoms.  On  the  view  that  the  electron 
consists  of  a  region  of  strain  in  the  M'ther,  such  line  constants  sliould 
have  some  sij^niHcance  throu;;hout  the  whole  ;etlicr  ;  which  may, 
in  fact,  he  in  some  numner  cellular  with  those  linear  matrnitudea 
involved  in  the  specification  of  the  cells,  and  therefore  in  any  strained 
structure  composed  of  them.  The  eh^ctron  would  l)e  re^anled  as  a 
state  of  strain  which  for  practical  inirposes  is  concentrated  at  its 
centre,  rapidly  diminishing  outwards  accordintr  to  some  very 
convergent  law  involviuL;' some  line  constant  in  its  sjiecitication.  By 
way  of  illustration  the  idea  is  worked  out  mathematicall.v  on  the 
iissumption  that  the  strain  varies  as  i — ^  '.  on  which  hyinthesis  X  -  • 
is  the  "radius."  It  can  be  shown  that  the  Lorentz  formula  for 
mass  as  a  function  of  velocity  can  be  obtained  for  this  type  of 
electron.  The  charge  on  the  electron  is  re,i;arded  as  a  fundamental 
property  of  the  a'ther.  and  is  related  to  Planck's  constant  li. 

Dr.  II.  S.  Allen  s.aid  there  could  be  little  doubt  of  the  existence  of 
a  relation  referred  to  by  Prof.  Nicholson  between  Planck's  constant  A 
and  the  charge  of  an  electron  e.  Taking  Millikan's  latest  value 
for  e  (4774  X  10-*"),  /'  =  li'5o8  X  10-  =  '.  All  the  principal 
radiation  constants  could  be  expressed  in  terms  of  c.  On  the  lines 
sujTfrested  in  Prof.  Nicholson's  paper  it  would  seem  as  if  most,  if 
not  all,  of  the  important  constants  of  nature  might  be  referred  to 
some  fundamental  property  of  the  aether. 

Sir  Oliver  Lodge  wrote  that  he  was  much  interested  in  Prof. 
Nicholson's  irigenious  plan  for  doing  away  with  the  definite  boundary 
of  an  electron,  and  devising  a  mathematical  scheme  which  should 
enable  them  to  regard  it  as  a  point-centre  of  strain  decreasing 
exponentially  in  every  direction  without  limit,  so  that  the  linear 
dimension  associated  with  it  shoidd  be  -like  many  lime-constants — 
the  distance  at  which  the  density  was  reduced  to  1/cth  of  what  it 
WiiK  at  the  centre.  This  plan,  if  it  could  be  developed  pi-operly. 
seemed  to  get  over  many  of  the  difficulties  about  the  coherence  of 
pai'ts  of  a  charge,  and  about  the  extraordinary  properties  of  a  nucleus, 
which  though,  from  some  points  of  view,  an  extremely  small  and 
highly-charged  unit,  yet  necessarily  had  a  complexity  which  enabled 
it  to  be  disintegrated  and  fired  off  in  fragments.  Prof,  Nicholson's 
suggestions  seemed  to  him  helpful  and  valuable. 

Association  of  Mining  Electrical  Engineers.— On  October  13th, 
the  president  of  the  'West  of  Scotland  Branch,  Mr.  H.  A.  AI'Guffie, 
delivered  his  address,  and  on  November  10th  the  works  of  the 
North  British  Welding  Co.  at  Finnieston  were  visited,  a  demon- 
stration of  electric  welding  oeing  given.  The  other  arrangements 
for  the  session  are  as  follows  :  — 

December  15th. — Visit  to  the  works  of  Mavor  &  Coulson.    Social  evening. 
Jauuai-y  12th,  1918. — "  Cable  Complaints,"  by  J.  H.  C.  Broolting. 
February  16tli. — "Steam  Turbines  as  .\pplie(l  to  Colliery  Work,"  by  P.  J. 

Pliven. 
March  9th. — "Conservation  of  Exhaust  Steam  and   its  Utilisation,"   by 

J.  Watson. 
April  6th. — Inspection  of  mechanical   and  electrical  models    at   the  Art 

Galleries,  Kelvin^-ove. 
May  6th. — "  Organisation  of  Electrical  Repairs,"  by  .1.  M'Cann. 

Members  of  the  North  of  England  Branch,  on  .November  3rd,  visited 
Washington  Colliery.  County  Durham,  and  insjiected  the  electrical 
equipment  at  the  "  F  "  and  Glebe  Pits.  There  is  an  extensive  electrical 
installation  at  these  pits,  which  was  commenced  in  1  l)(i7  by  the  fixing 
of  a  Sirocco  fan.  Current  from  the  County  of  Durham  Electrical 
Power  Distribution  Co.  is  received  at  the  pit  yard  at  (i.OOO  volts,  and 
reduced  to  000  volts  by  two  500-k.v.a.  transformers.  The  fan 
above  mentioned  is  belt-driven  by  a  motor  of  l.")0  h.p.,  and,  running 
at  164  R.P.M.,  supplies  120,000  cb.  ft.  of  air  at  2J  in.  W.G.  This 
displaced  a  :!ti-ft.  Guibal  fan,  steam  driven,  and  the  successful 
result  of  the  conversion  led  to  the  elimination  of  a  good  deal  of 
steam  plant  at  the  "F"  Pit.  Underground  at  the  "F"  Pit  there 
are  four  main  and  tail  haulage  sets  converted  from  steam  drive  ; 
the  change-over  from  steam  to  electricity  caused  so  little  trouble 
that  not  one  ton  less  coal  was  drawn  during  the  whole  operation. 
Other  plant  is : — Air  compressor,  1100  cb.  ft.  capacity,  motor 
l."iO  H.P.  :  air  compressor.  30(l  cb.  ft.,  tlO  H.P.  ;  main  and  tail 
haulage  set,  2.')  H.P.  ;  endless  rope  set.  27  H.P.  ;  endless  rope  set, 
10  H.P.  :  "creeper."  .■>  H.P.  ;  pump.  110  H.P.  At  the  Glebe  Pit 
there  is  on  the  siu-face  an  air  compressor  of  2.000  cb.  ft.  capiicity. 
driven  by  a  3">0n.P.  motor.  Underground  there  are  two  main  and 
tail  haulage  sets,  driven  respectively  by  7.")  and  80-h.p.  motors,  an 
air  compressor,  .and  a  three-throw  pump.  110  H.P. 

Institution  of  Mechanical  Engineers.  -At  the  meeting,  last 
Friday,  JIu.  A,  W.  Pirchas  read  a  p.aper  on  "  Air-lift  Pumping,'" 
in  the  course  of  which  he  endeavoured  to  supply  a  satisfactory 
theory  of  the  working  of  this  type  of  pump,  to  show  how  the 
efficiency  could  be  improved,  and  to  point  out  the  data  that  should 
be  recorded  in  testing  such  pumps  in  order  to  provide  the  informa- 
tion necessary  to  the  correct  interpretation  of  the  results. 

The  paper  included  details  of  the  equipment  and  methods 
employed  in  making  a  number  of  tests,  and  laid  stress  on  the 
liability  to  serious  errors  incurred  if  the  volume  of  air  was  calcu- 
lated from  piston  displacement — errors  of  10  to  (>0  per  cent. 
The  greatest  loss,  he  said,  was  in  the  air-compressor  ;  the  next 
greatest  was  the  loss  of  heatl  at  ejitry  to  the  eduction  pipe.  A 
pump  efficiency  of  70  per  cent,  should  be  attainable  on  all  lifts  up 
to  300  ft. 

Institution  of  Electrical  Engineers. — The  opening  meeting  of 
the  Maxchestek  Local  Section  was  held  on  the  13th  inst.. 
when  the  chairman  (Mr.  C.  J.  Beaver)  delivered  his  inaugural 
address.     He  dealt  with  the  effects  of  the  war  on  the  world's  in- 


dustry in  general,  and  on  industrial  progress  in  this  country  in 
particular  and,  after  reviewing  the  trend  of  opinion  amongst 
various  classes,  he  detailed  a  series  of  reforms  which  appeared  to 
be  necessary,  and  indicated  the  important  part  that  should  bt- 
'played  by  the  Institution  in  connection  with  their  realisation. 

On  November  I  Ith,  Mr.  S.  T.  Allen,  chairman  of  the  Biumin'i^ham 
Local  Sectio.n,  delivered  his  imtugural  address,  dealing  mainly 
with  the  future  course  of  the  manufacturing  industry  in  this 
country  an<l  the  [iart  that  might  be  played  by  the  Institution  in 
connection  therewith.  In  jjarticular,  he  referred  to  the  remark- 
able developments  in  electronictalUirgy  and  in  the  use  of  the 
electric  furnace  which  had  taken  i)lace  in  the  Midlands,  and 
emphasised  the  necessity  for  a  cheap  supply  of  electrical  energy  to 
enable  the  new  industries  to  compete  with  foreign  countries  after 
the  war.  The  w.aste  at  present  incurred  through  the  transimrt  of 
fuel  and  the  removal  of  incombustible  materials,  and  other  sources 
of  loss,  were  mentioned,  and  the  chairman  concluded  by  pointing 
out  the  necessity  of  utilising  the  inventive  o»pacity  of  everyone 
interested  in  the  electrical  industry. 

Royal  Institution  of  Great  Britain Prof.  J.  A.  Fleming.  D.Sc. 

F.R.S.,  will  deliver  a  ('hristmas  course  of  six  illustrated  lectures 
(adapted  to  a  juvenile  auditory)  on  "Our  Useful  Servants; 
Magnetism  and  Electricity  ''  : — 

Thursday,  December  iTth,   at  ,1  o'clock.-  "  Magnets    anil    the    Magnetic 

Compass." 
Saturday,  December  29th.—"  Electricity  and  Electric  Currents." 
Tuesday,  January   1st,   1918.—"  The   Electric  Current    as    a    HeatcT  and 

Chemist." 
Thursday,  January  :lrd.— "  Electricity  as  an  Illuminator  and  iroctor." 
Saturday,  January  5th.— "Electric  Dynamos,   Motors,  Traiisformeis,   and 

Railways. 
Tuesday,  January  8th.    "  Telegraphs  and  Telephones." 

Royal  Society  of  Arts. — Delivering  the  opening  addiess  on 
Wednesday.  Mr.  A.  A.  Campbell  Swinton  (Chairman  uf  the  Council) 
dealt  with  "Science  and  its  Functions."  He  pointed  out  the  danger 
that  the  working  out  of  industrial  proces.ses  and  inventions,  in- 
volving the  risk  of  vast  stuns  of  money,  might  be  checked  through 
the  fashion  of  regarding  the  making  of  large  profits  as  a  crime. 
He  also  urged  the  necessity  of  having  science  as  a  compulsory  part 
of  the  curriculum  of  training  for  the  Civil  Service,  so  as  to  get 
the  Departments  filled  by  men  who  realised  how  science  lay  at  the 
root  of  all  material  progress. — Miiniiiig  I'uxt. 

Liverpool  Engineering  Society.— The  oijening  meeting  of  the 
session  was  held  on  November  7th,  when  Mr.  H.  Dickinson 
delivered  his  presidential  address.  On  Wednesday  last,  Mr.  J.  B.C. 
Kershaw  read  a  paper  on  "  The  Conservation  of  Our  Fnel  Reserves 
by  the  Use  of  Low-Gr.'ule  Fuels  for  Power  Generation."  On 
December  ,5th  Mr.  E.  .Tones  will  read  tme  on  ''  High  Efficiency 
Air  Pumps  for  High  Vacua.  " 

Birmingham  Electric  Club.— Mr.  How.ard  Foulds,  secretary  of 
the  City  Electric  Supply  Department,  read  a  paper,  on  Saturday 
last,  before  the  Birmingham  Electric  Club,  on  the  suoject  of 
"  Publicity."  Notwithstanding  the  pressure  of  Government  work, 
he  insisted  that  it  was  necessary  to  be  prepared  for  the  time  when 
conditions  became  normal.  Then  a  publicity  campaign  might  be 
undertaken  individually  or  collectively.  Sound  publicity  could  be 
obtained  by  careful  and  wise  expenditure  in  the  ordinary  course  of 
business.     Persistency  was  one  of  the  fundamentals  of  success. 

Chadwick  Public  Lectures  (Leicester).— On  November  17th  the 
first  of  a  series  of  three  Chadwick  Lectures  on  "  Electricity  and 
National  Welfare  "  was  given  at  the  Museum,  Leicester,  by  Prof. 
H.  T.  Davidge,  of  the  Ordnance  College,  Woolwich.  The  lecture 
dealt  with  "  Electricity  and  the  Improvement  of  Town  Atmos- 
pheres." Mr.  Davidge  stated  that  the  special  aim  of  the  lectures 
was  to  urge  the  pressing  necessity  for  applying  the  latest, 
developments  of  electrical  science  as  an  aid  to : — 
(rt)  Making  the  best  of  our  homes. 

(*)  Making  the  best  use  of  our  soil.  if 

(c)  Making  the  best  of  our  bodies. 

Recognising  that  a  large  part  of  mankind  tends  to  congregate 
into  towns,  the  drawbacks  of  town  atmosphere  were  pointed  out. 
and  the  use  of  electricity  was  described,  when  used  as  a  palliative, 
in  removing  smoke  and  fumes  after  formation.  The  wider  problem 
of  smoke  and  fume  prevention  was  then  discussed,  and  after 
sketching  the  delights  of  a  district  completely  supplied  electrically 
with  heat,  light  and  power,  the  lecturer  showed  that  the  need  was 
urgent  for  a  system  of  power  stations  on  a  large  scale,  using  very 
efficient,  and,  therefore,  large  generators,  the  cheapest  fuel,  the 
highest  possible  load  factor,  high  voltage  to  obtain  efficient  distri- 
bution, and  interlinking  between  the  stations  to  economise  in  spare 
machinery.  Broad-minded  and  highly  instructed  legislation  was 
indicated  as  a  necessity. 

The  second  lecture  of  this  series,  on  ''  Electricity  and  Increased 
Food  Production,'"  will  be  given.to-morrow  at  7.30  p.m. 

Australian    Copper. — Renter's  Melbourne  corresponilent 

says  that  the  Australian  Copper  Producers'  .Association  has  been 
formed  entirely  to  control  the  shipping  and  selling  of  copper  on  a 
co-operative  basis.  Before  the  war  copper  was  sold  almost  entirely 
through  the  German  metal  ring. 

National  Reconstruction.— The  Education  Committee  of 

the  British  Science  Guild,  on  the  oth  inst.,  passed  a  resolution  to 
the  effect  that  national  reconstruction,  in  order  to  be  efficient, 
urgently  demanded  as  a  primary  condition  that  the  Education  Bill 
introduced  on  August  loth  should  be  proceeded  with  in  the  House 
without  delay,  and  should  be  passed  into  law  during  the  present 
session.  The  Executive  Committee  of  the  Guild,  last  week,  approved 
the  resolution,  copies  of  which  were  sent  to  the  Prime  Minister  and 
to  Mr.  Fisher. 
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Electric    Vehicle    Notes.  -  The    Detroit    Taxicab    and 

Transfer  Co.  (L.S.A.).  which  tiperate  nearly  a  hundred  electric 
tasis.  has  decided  to  obtain  women  to  operate  them  between  the 
liours  of  7  a.m.  and  i>  p.m.  ;  over  50O  women  have  applied  for  posi- 
tions. Chicago  and  St.  Louis  also  have  jfrowing  fleets  of  electric 
taxicabs. 

The  Wellington  (New  Zealand)  Harbour  Board  has  carried  out  a 
series  of  tests  with  a  l,ilOO-lb.  b.attery  truck  of  the  warehouse  type. 
This  is  equipped  with  Edison  l>atteries  cajiable  of  runninK  the 
truck  for  a  full  workintj  day,  and  is  the  fir.st  ''  electric  "  oi'  this 
type  .seen  in  Xew  Zealand.     Itoiinl  of  Trailf  Jiiunnil. 

The  City  Electric  Li^'ht  Co.,  Ltd.,  Krisb.ane,  Australia,  has  put 
into  service  a  5-ton  electric  self-tippiny  lorry  for  the  purpose  of 
cartinfT  coal  from  the  Roma  Street  Railway  coal  shntes   to  the 


Electric  Coai,  Truck  at  Brisbane,  .\ustralia. 

power  station  in  William  Street,  a  distance  of.  approximately, 
1 ,1  miles.  The  following-  particulars  were  supplied  by  Mr,  John  D. 
Just,  the  manager  of  the  comi).any  :  — 

The  lorry,  which  weighs  aiiproximately  10  tons  when  loaded, 
is  operated  from  a  4  4 -cell  Chloride  ironchvd  Exide  battery,  and 
has  a  range,  when  loaded,  of  4.'i  miles  on  one  charge,  with  a  speed 
of  7  miles  per  hour.  The  body  of  the  lorry  can  Ije  elevated  to  an 
angle  of  4.")°,  and  is,  therefore,  self -emptying,  whilst  it  is  filled  by 
gravity  at  the  coal  shutes.  The  elevating  of  the  lorry  body  is 
done  by  a  ;i-H.P.  electric  motor  driving  through  gearing  two 
vertical  .screws  ;  this  operation  takes  less  than  one  minute. 

The  chassis  was  supplied  by  the  Ci.V.  Co.  (U.S.A.)  through  its 
Australian  agents,  but  the  body  and  elevating  gear  were  designed 
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and  built  in  Brisbane.  The  lorry  and  its  driver  are  now  haniiling 
.id  tons  of  coal  daily,  and  have  replaced  eight  tip  drays  ;  the 
average  consumption  of  electricity  by  this  lorry,  taken  over  one 
month,  was  2'4:!  units  jier  route-mile.  The  electrically-operated 
lorry  has  a  great  future  before  it.  and  the  large  cai)acity  motor  lorry 
can  more  than  hold  its  own  against  the  antiquated  horse  drays. 

In  this  connection,  it  is  interesting  to  notice  that,  in  his  recent 
annual  report  Mr.  A.  C.  Cramb.  the  Croydon  borough  electrical 
engineer,  mentions  that  a  4 -ton  electric  lorry  has  lx>en  in  commis- 
sion from  the  beginning  of  the  year,  and  during  the  first  si.t  months 
hauled  S.l  Ki  tons  of  coal  at  a  cost  for  wages  and  electricity  of  4;  liir,or 
taking  a  vehicle  life  of  eight  years,  and  setting  aside  X.  l>i  for  depre- 
ciation and  £4i)  for  repair  fund,  a  total  costof  £2H1.  which  shows  a 
saving  of  £4(1  on  contract  haulage  for  the  six  months.  The  battery 
is  (tuaranteefl  for  eight  years,  and  although  t46  has  been  credited 
to  repairs,  the  actual  cost  has  lieen  nominal.  During  the  last  tliree 
months  a  lionus  system  was  in  use.  and  2.21."i  tons  were  carted,  a 
42/>  per  cent,  weekly  increase.  The  cost  was  £132  against  £203  by 
horse  haalsfre,  showing  a  saving  at  the  rate  of  £2,50  per  annum. 


Volunteer  Notes. — CouNTy  of  London  Volwteer 
Engineers  (Field  Companies). — Headquarteis,  Balderton  Street, 
Oxford  Street,  W.  1 .  ' .    ' 

Ordera  for  the  weelc,  by  Lieut. -Colonel  C.B.  Clay,  V.D.,  commanding  :— 

O^eer  for  the  Wefh. — Lieut.  W.  J.  A.  Watkins. 

Next  for  Dn(//.— Hecond  Lieut.  H.  G.  Golding. 

Jirilh. — Week  ending  Satnrday,  Deoemher  1st,  l'.}17  : — 

Monday..— No.  a  Company,  Left  Half.    Recruits,  signalling,  U.liO. 

'I'uesday. — I'hysieal  drill  and  bayonet  exercise,  7.ilO, 

Wednesday.  — No.  I  Company,  f),30. 

Thursday. — No.  2  Company,  (J;  signalling,  ambulance,  (i-.to. 

Friday.— No.  ;J  Company,  liight  Half,    Recruits,  6,!i0. 

Saturday. — Commandant's  Parade,  2.4.'>,  at  Headtjiiarters.  Uniform.  For 
route  march  and  drill.  Compulsoi?  for  A,  B,  and  C  men,  unless  special  leave 
is  obtained. 

AftMfc^fry.--. Belvedere  Road,  Tuesday,  Wednesday,  and  Thursday,  6.B0  to  7. 

Note. — The  Medical  Officer  will  attend  for  examination  of  recruits,  &c.-,  on 
Thursday,  at  6. 

Unless  otherwise  indicated,  ail  drills  will  take  place  at  Headquarters. 

(By  order)  Macleod  Yearsley,  Capt*  and  Ailjutant. 

Electrical  Ship   Propulsion. — Tlic  new  U.S.  l^attleship 

Xiii-  Me-ricii.  now  being  liuilt  at  the  New  York  .Navy  Yard,  the  first 
warshi))  in  the  world  to  be  electrically  driven,  is  approaching  com- 
pletion. An  official  statement  was  prepared  not  long  ago  in 
Washington,  which  gave  some  of  the  advantages  of  the  electric 
drive  on  the  larger  ships,  and  was  puVilished  in  the  Electnnil 
Wiirlil :  this  was  the  statement : — 

''  Electrical  propulsion  virtually  gi\'es  duplicate  means  of  propul- 
sion. With  two  turbines  and  two  motors,  one  or  either  of  them 
could  break  down  and  still  leave  a  means  of  propulsion  :  this  is,  of 
course,  true  in  the  case  of  direct-connected  machinery,  but  in  the 
case  of  the  electric  drive,  if  it  is  a  turbine  that  is  broken  down,  the 
propulsion  would  still  be  twin-screw.  The  two  turbines  would  be 
so  designed  that  either  would  be  capable  of  giving  about  17  or  IS 
knots,  and  the  normal  method  of  running  would  be  with  one 
turbine  and  two  motors.  This  makes  it  possible  to  overhaul  the 
other  turbine,  whether  it  is  at  sea  or  not.  The  turbines  are  alw.ays 
operated  under  fairly  good  load  conditions,  and,  hence,  always  give 
good  economy.  Since  only  one  turbine  is  used  at  the  lower  speeds, 
the  loatl  on  it  will  always  be  twice  as  much  as  for  direct-connected 
machinery.  The  turbines  are  always  operated  under  fairly  good 
speed  conditions,  and  this  ensures  good  economy  of  the  turbines. 
This  is  due  to  the  fact  that  the  speed  reduction  ratio  is  variable. 
This  is  accomplished  by  winding  the  stators  of  the  motors  for  two 
different  numbers  of  poles,  either  of  which  can  be  put  into  opera- 
tion by  simply  throwing  a  switch.  For  exarajile,  if  the  generator 
has  two  poles,  and  the  motors  are  arranged  to  have  either  30  poles 
or  ."lO  poles,  the  reduction  in  the  first  case  would  be  1,")  to  1,  and  in 
the  second  case  3.')  to  1 .  This  combination  of  good  load  conditions 
and  high  s))eed  is  really  the  vital  point,  .so  far  as  economy  at 
.  cruising  speeds  on  a  battleship  is  concerned  ;  anikit  is  an  advantage 
that  any  other  form  of  propulsion  will  find  it  difficult  to  overcome. 
The  governor  absolutely  eliminates  all  racing  in  a  seaway,  with  th^ 
attendant  strains  on  shafting  and  danger  of  throwing  propeller 
blades.  Speed  can  be  maintained  with  much  gieater  accuracy  than 
with  any  other  form  of  propulsion.  This  is  of  little  importance  to 
a  merchantman  ;  but  it  is  not  necessary  to  emjihasise  the  import- 
ance of  this  in  a  battleship  to  anyone  who  has  been  in  the  Fleet. 
The  space  taken  up  is  less  than  required  for  other  forms  of  pro- 
pulsion. The  arrangement  of  the  machinery  is  much  more  flexible 
than  any  other  form  of  propulsion,  as  the  position  of  turbines  and 
motors  is  not  fixed.  The  readiness  with  which  repairs  can  be 
effecti  d  is  an  argiuneiit.  Giving  to  the  small  size  of  the  turbines, 
the  upkeep  will  be  very  materially  reduced.  The  rapidity  of 
operation  is  much  greater  than  with  other  forms  of  propulsion." 

Electric  jiropulsion  does  not  require  a  separate  turbine  for  backing. 
Electric  prt>pulsion  has  been  adopted  for  seven  battleships  and  five, 
battle  cruisers  now  being  built  for  the  U.S.  Navy. 

Thermo-Electric  Effect  by  Throttling.- In  a  commu- 
nication made  to  the  Paris  Academy  of  Sciences  Mr.  Karl  Benediks 
mentions  the  following  fact  contrary  to  Magnus's  law.  In  a  homo- 
geneous metallic  circuit,  adissymmetric  distribution  of  temperature 
gives  riiie  to  a  Ihermo-K.M.P.  He  has  sketched  out  a  device  which 
permits  of  increasing  these  foi-ces  somewliat  in  order  to  tender  them 
measurable  with  high-resi.stance  low-sensitivity  galvanometers.  It 
was  found,  for  example,  that  a  cross  of  tungsten  wires  0'22  mm. 
in  diameter,  heated  with  a  micro-flame  .">  mm.  in  height  to  a 
temperature  estimated  at  W^f  C,  gave  an  E..M.1'.  of  lit  millivolts,  or 
about  double  that  given  by  a  platinum-rhodiiini  thermo-couple 
( 10  ]x?r  cent.)  for  a  teinperalure  of  I.OOO"  ('.  al  the  hot  junction. 
Similarly  by  the  contact  of  angular  fragments  of  a  ferro-silieon 
(.50  per  cent,  silicon),  considerable  deviaticms  took  ]ilace — an 
important  ]K)int  for  the  theory  of  contact  rectifiers  use<i  in  wireless 
telcgrajihy. 

In  a  later  communication  Mr.  Benediks  furtlier  dealt  with  this 
new  thermo-electric  effect,  which  may  be  considered  as  a  reversal  of 
the  Thomson  effect.  He  showed  its  extension  to  the  li(iuid  metals, 
like  mercury,  in  which  its  sign  conforms  to  that  which  is  shown  liy 
theory.  The  directicm  of  deviatitm  changes  with  the  sign  of  the 
magnetii'  field,  in  accordance  with  theory. 

Appointments  Vacant.— Siib-sUition  attendant  (4 "is.),  foi 

the  Borough  of  W<,-st  Ilarlleixwl  Electricity  Department ;  mains 
assistant,  for  the  Dover  Corporation  Electricity  Works  ;  senior  and 
junior  shift  engine<'rs,  for  Rotherham  Cor|xiration  Electricity 
Department  :  shift  engineers  (608.  -(-),  for  the  Borough  of  Oldhanj 
Electricity  Department  ;  switchWard  attendant  (S.'js.  -f)  for  the 
Bolton  Corporation  Electricity  Department ;  swiichboard  attendant 
for  the  Gravesend  CorjKiration  Electricity  Works ;  mains  super- 
intendent (63s.  -f  )  for  the  Bi^dford  Con>oration  Electricity  Depart- 
ment: Bwitchlioard  attendant  (48s.)  for  the  Battersea  B.C.  Electricity 
Works.     See  advertisement  pages  to-day. 
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Lamp    with    Renewable     Filament. — An    iiicaiuksiLiit 

Uiinii  which  can  !)<•  readily  re-chaijr«l  with  (ras  ami  fitted  with  a 
new  filament  is  disclosed  in  U.S.  Patent  No.  I.i;i2.741.  issued  to 
A.  .1.  West,  of  Winnipevr.  Manitoba.  In  this  lamp,  which  is  of  the 
jras-tilled  tyije,  there  is  no  newl  for  a  vacunni.  a»  it  is  only  neces- 
sary to  retain  the  tras  in  the  gMa-  under  its  own  ))ressure. 
.Vceorilinsly,  the  lamp  is  .so  made  that  the  y-lolie  can  be  removed  to 
permit  the  renewal  of  the  tilament.  and  when  the  ^'lol)e  is  attached 
to  the  liOiwi  the  joint  is  tijrht  enoug-h  to  retain  the  ^as  lulraitted. 
Kurther.  in  the  head  is  provided  an  easy  means  for  re-fiUiiijj  the 
lamp  with  jras.  and  retaining  the  ffus.  UjKin  the  filament  being 
rendered  useless,  the  globe  can  readily  be  unscrewed  from  the  head, 
and  the  filament  withdrawn  through  the  neck  of  the  globe.  After 
a  uew  tilament  has  lieen  su1«tituted,  the  globe  can  Ije  replaced.  At 
this  time,  however,  it  is  i\ecessary  to  re-charge  tln>  globe  with  gas. 
This  is  done  by  removing  a  screw  plug  and  re-charging  the  globe 
with  gas  through  a  in-ovided  opening.  Upon  the  globe  being  filled 
with  the  gas.  it  is  screwed  tightly  in  and  the  plug  is  inserted.— 
Khftrica!   World. 

Educational. — AfinDLESEX. — The  Educiitioii  ('ouimittw 

has  ajiproveil  a  scheme  for  the  extension  of  day  continuation 
classes  in  Edmonton  and  Tottenham  for  boys  engaged  in  largo 
engineering  works.  The  classes  will  bo  held  at  Edmonton 
Technical  Institute  and  the  Tottenham  Polytechnic.  The  manu- 
facturers concerned  are  willing  to  liberate  the  boys  for  six  hours  a 
week  during  working  hours,  but  suggested  one  evening  session,  to 
make  a  total  of  eight  hours  a  week,  for  the  session  ending  in  May. 

Sp.\in.  An  Institute  of  Electrical  Industries  has  been  estab- 
lishe<l  in  Barcelona  to  impart  instruction  in  the  various  branches 
of  the  electrical  industry.  The  promoters  have  in  view  the  great 
development  which  the  electrical  industries  must  take  on  ii  the  near 
future. 

The  Nobel  Prizes. — It  has  been  decidecfby  the  Swedish 
.\cadeniy  of  .Science  not  to  award  the  Nobel  Prize  for  physics  and 
chemistry  for  the  years  19ir.  and  liilT.  The  prize  for  1917  will  be 
reserved  until  next  year. — Tlie  Timex. 

Fatality. — Last  week  an  employe  of  the  Grove  ])yeinir 
Co.,  at  Littleborongh.  died  from  the  effect  of  an  electric  shock, 
apparently  obtained  on  touching  a  machine  ;  two  other  employes 
who  went  to  his  assistance  also  received  shocks. 

The   Zurich   Bank  and   the  Depreciation   of    Foreign 

Investments. — As  was  recently  mentioned  in  this  journal,  the  pro- 
minent investment  and  underwriting  company  known  as  the  Zurich 
BiUik  for  Electrical  Undertakings  has  only  been  able  to  declare  a 
dividend  at  the  rate  of  .">  ]ier  cent,  for  the  year  ended  with  June 
30th,  1917,  as  compared  with  8  per  cent,  each  in  191.j-l(;  and 
1914-15,  on  ordinary  share  capital  of  ^3, 000,000.  whereas  in  each  of 
the  two  preceding  years  the  rate  was  10  per  cent,  ou  the  same 
amount  of  capital,  apart  from  meeting  the  interest  on  the  loans 
which,  in  each  of  the  years  cited,  were  higher  than  the  ordinary 
capital.  Many  of  the  bank's  interests  are  situated  in  Italy. 
Germany.  France,  and  other  coimtries,  and  the  depreciation  of  the 
currency  in  these  countries  under  the  influence  of  the  war  has. 
naturally,  been  felt  by  the  liank.  Ou  this  point  the  directors  state 
that,  owing  to  the  imexpectedly  large  fall  in  the  currency  of  all 
telligerent  countries  in  relation  to  that  of  Switzerland,  a  consider- 
able depreciation  has  taken  place  in  the  bank's  credit  and  invest- 
ments in  foreign  currency.  The  bank  has,  therefore,  taken  this 
into  account  by  entering  at  the  rates  of  exchange  which  prevailed 
on  tjune  30th.  1917.  all  its  current  banking  credit  abroad  of 
which  the  bank  will  be  able  to  dispose  at  some  future  period.  In 
the  case,  however,  of  the  considerable  amount  of  long-term  advances 
made  to  the  foreign  undertakings  closely  associated  with  the  bank, 
as  well  as  the  latter's  investments  in  these  undertakings,  the 
directors  announce  th.at  they  have  concluded  agreements  with 
friendly  banking  syndicates  according  to  which,  on  a  ix>ssible 
realisation  of  these  holdings  later  on.  a  fixed  rate  of  exchange  has 
l>een  guaranteed  to  the  bank,  which  forms  the  basis  upon  w'hich 
these  assets  have  been  entered  in  the  books.  These  rates  of  exchange, 
it  is  stated,  are  certainly  higher  than  those  which  prevailed  in 
October  of  the  present  year,  but  they  are  still  considerably  below 
the  normal  rates  founded  upon  the  gold  parity.  Naturally,  the 
guarantee  operation  has  imposed  a  certain  sacrifice  on  the  bank 
through  the  general  provision  of  the  necessary  equalising  fund 
which  is  associated  with  it.  but  the  directore  state,  on  the  other 
hand,  that  it  has  permitted  the  bank  so  to  deal  with  its  foreign  assets 
that  the  proceeds  could  be  fully  placed  in  the  year's  accounts. 

The  Use  of  Formed  Solder.— In  luannfacturing  articles 

having  many  soldered  joints  difficult  to  reach,  it  is  good  practice  to 
furnish  the  solder  punched  or  formed  to  fit  the  seam,  as  the  time, 
labour  and  solder  saved  are  important  considerations  ;  moreover, 
the  formed  solder  is  more  likely  to  reach  every  part  of  the  seam 
and  ensure  a  tight  joint.  An  important  manufacturer  of  automo- 
biles makes  use  of  a  solder  link  stamped  from  a  thin  sheet  of  solder, 
in  making  radiators  of  the  tubular  tyije.  The  radiator  element  is 
built  up  of  vertical  rows  of  tubes  pressed  through  thin  copper  plates. 
The  ends  of  the  tubes  must  be  soldered  tightly  into  the  water 
chambers.  The  solder  links  are  dropped  over  the  ends  of  the  rows 
of  tubes  and  are  melted  with  a  blow-torch.  The  solder,  being  applied 
all  around  the  tube  in  link  form,  runs  down  the  tube  to  the  tube 
sheet  and  makes  a  practically  perfect  soldered  joint  on  five  tubes 
simultaneously.  It  is  obvious  that  much  time  is  saved  by  the  use 
of  formed  solder  links  in  confined  places  like  this  ;  in  fact,  it  would 
be  practically  impossible  for  the  workman  to  apply  solder  to  all  the 
tubes  in  a  reasonable  length  of  time  unless  it  were  furnished  him 
in  the  stamped  shape. — Mm^liineri/. 


OUR    PERSONAL    COLUMN. 

The  Editors  iitfile  electrical  eng,ineerx,  whether  connected  with  the 
technical  or  the  coiiiinercial  side  of  the  profession  and  industry, 
also  electric  traminiy  and  railu'M/  ol/icials,  to  keep  readers  of  the 
Electricai,  Revikw  imsted  as  m  their  morements. 


Central  Station  and  Tramway  Oflicials.  Ou  November 
lOtb  the  .staffs  of  tlio  Lincoln  elei.lricily  and  tramways  depart- 
iiicnt  pre.sent<?d  a  watch  to  the  chief  dork,  Mr.  Stanlev 
S.*UNDERS,  who,  after  '20  years'  service,  is  resigning  to  take 
up  the  position  of  senior  clerk  in  the  Salford  Corporation  elec- 
tricity depaitiuciit.  Mr.  Stanley  Clegg,  the  city  electrical 
engineer,  made  the  presentation. 

Burton  T.C.  has  accepted  the  resignation  of  Mr.  Jambs  J. 
Cameron,  chief  assistant  engineer  at  the  electricity  works. 

Wimbledon  T.C.  has  increased  the  salary  of  the  borough 
electrical  engineer  from  .£50n  to   i'ODO  a  year. 

Mr.  Phillips,  electrical  engineer  to  the  Bedford  T.C.  has 
joined  the  R.F.C..  at  tho  re<|uest  of  the  Military  authorities. 

Mr.  J.  B.  llAMil/roN,  general  manager  of  the  Leeds  Cor- 
("oration  tramways,  who  has  Inr  .some,  iiionths  been  Director 
of  Trades  Regulation  under  the  Admiralty,  has  Ijeen  invited 
by  the  Board  of  Trade  to  join  the  new  Control  Committee  in 
connection  with  tho  traniwiiy  .services  of  the  country.  The 
invitation  to  Mr.  Hamilton  was  discussed  at  a  meeting  of  the 
Leeds  Tramways  Committee  on  Monday,  and  it  was  decided 
to  give  him  a  free  hand  in  regard  to  its  acceptance.  His  new 
position  will  entail  the  resignation  of  the  Admiralty  appoint- 
ment. Mr.  Hamilton  is  at  present  Chairman  of  the  Executive 
of  the  Municipal  Tramways  .Association,  three  of  whose  mem- 
bers have  been  invit<>d  to  membership  of  the  new  Control 
Committee. 

Mr.  H.  F.  C.  Mitchell,  who  has  been  for  18  years  mains 
inspector  to  the  Derby  Corporation,  has  been  presented  with 
a  case  of  pipes  and  pouch  on  his  leaving  to  take  up  the  posi- 
tion of  superintendent  of  mains  and  sub-stations  for  the 
British  C<»llulose  Che  .ileal  Manufacturing  Co.,  T>td.,  Spondon, 
near  Derby. 

General.— Mr.  G.  C.  Hamilton,  M.P.  for  Altrineham,  who 
will  be  remembered  by  electrical  men  as  being  formerly  con- 
nected with  Messrs.  Drake  &  Gorhain,  Ltd.,  infornis  his 
■constituents  that  he  is  unable  to  deal  with  any  division  mat- 
ters, as  he  is  taking  up  the  organisation  of  the  work  of  the 
R.F.C.  in  France,  and  will  be  away  for  some  time. 

Mr.  W.  Gibson  has  relinquished  the  post  of  manager  of 
the  Grand  Theatre,  Falkirk,  to  take  up  an  appointment  in 
the  electrical  department  of  Falkirk  Iron  Co. 

Aid.  A.  R.  Jei'Hcott  has  been  re-elected,  for  the  fourth 
time,  chairman  of  the  Birmingham  Corporation  Electric  Sup- 
ply Committee. 

Aid.  Enoch  Priestley  and  Coun.  I.  F.  Ackroyd  have  been 
re-appointed  chairman  and  vice-chairman  of  the  Bradford 
Tramways  Committee.  Aid.  G.  H.  Robinson  has  been  ap- 
jiointed  chairman  of  the  Electricity  Committee  for  the 
fifteenth  time. 

Aid.  Marslanii  and  Coun.  Shikks  have  been  appointed  chair- 
man and  deputy  chairman  of  the  Fluddersfield  Electricity 
Committee.  The  Tramways  Committee,  has  ap[>ointed  Coui?  ■ 
cillors  Sellers  and  Canby. 

Prof.  C.  G.  Barkla.  of  Edinburgh,  has  been  awarded  the 
Hughes  Medal  of  the  Royal  Society  for  his  researches  in  con- 
nection with  X-ray  radiations. 

On  Wednesday,  November  14th,  at  EcclesaU,  Lieutenant 
Walter  J.  Cridge.  1.5th  Sherwood  Foresters,  who  is  now 
attached  .-to  'the  Central  Clearing  House.  Ministry  of  Muni- 
tions, was  married  to  Honor  Isabel  (Belle),  second  daughter 
of  Dr.  W.  Collier,  of  EcclesaU,   Sheffield. 

Coun.  A.  A.  Thomson  and  Aid.  G.  J.  Allen  have  been 
elected  chairman  and  vice-chairman  of  the  Croydon  Corpora- 
tion Tramways  Committ<>e  respectively  for  the  ensuing  year. 

Mr.  Walter  Allnutt,  F.S.A..\.,  who  has  for  many  years 
held  the  post  of  secretary  of  Callender's  Cable  &  Construction 
Co.,  Ltd.,  and  the  Anchor  Cable  Co..  Ltd.,  has,  in  conse- 
quence of  his  advanced  age  and  the  necessity  for  obtaining 
greater  leisure,  requested  the  directors  of  those  companies  to 
release  him  from  his  engagement  with  them.  The  directors 
have  acceded  to  his  request,  and  have  appointed  Mr.  How.\rd 
Foulds.  w-ho  is  at  present  secretary  of  the  Electric  Supply 
Committee  of  the  Birmingham  City  Council,  to  fill  the 
vacancy  thus  occassioned.  Mr.  Foulds  w-ill  commence  his 
duties  as  secretary  of  the  above  companies  on  January  1st  next. 

Roll  of  Honour.— Sec. -Lieut.  L.  P.  Sidney,  K.E.R.C, 
attached  R.F.C. ,  reported  killed,  aged  24,  according  to  the 
Times  studied  in  the  National  Physical  Laboratory  Testing 
Tjaboratories  under  Dr.  Stanton,  and  in  the  Metallurgical 
I-aboratories  under  Dr.  Rosenhain.  Subsequently  he  spent  a 
year  in  iron  and  steel  analysis  with  Mr.  P.  W.  Harbord. 

Private  D.  MoRRis,  Manchester  Regiment,  killed  in  action, 
was  employed  by  the  Lancashire  Dynamo  &  Motor  Co.,  Ltd.. 
Trafford  Park. 

Private  W.  Youel.  Manchester  Regiment,  who  has  died  of 
wounds,  was  an  apprejitice  with  Messrs.  Lightfoot  Bros., 
electrical  engineers,  Manchester. 

Lance-Corporal  H.  Cooper,  formerly  a  motorman  on  the 
Ashton-under-Lyne  Corporation  tramways,  has  been  awarded 
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the  Croix  de  Guerre,  and  also  a  bar  to  it,  together  with  the 
Medal  Militaire,  for  conspicuous  bravery  at  the  front. 

Privnti"  G.  R.  Pembkrton,  Eoyal  Warwickshire  Regiment, 
lit'  Aston,  and  A.B.S.  Gukgory,  Royal  Kaval  Detachment, 
Handsworth,  former  eniploy^B  of  the  Electric  &  Ordnance 
.\cces.sories  Co.,  Birmingham,  have  i'allon  in  action. 

Lieutenant  R.  O.  Gl.\dstone,  R.E.,  formerly  on  the  outside 
construction  stalf  at  the  B.T.H.,  Rugby,  has  been  killed  in 
action. 

Rrivile  .\.  -Tonfs,  of  the  K.O,  Royal  Ijancaster  Regiment,, 
killed  in  action,  was  formerly  enjployed  by  Messrs.  Lightfoot 
Bros.,  electrical   engineers,   Manchester. 

Gunner  F,  Booth,  R.P.A.,  killed  in  action,  aged  25,  was  a 
former  employe  of  the  Chloride  Electrical  Storage  Co.,  Ltd., 
Clifton  Junction. 

I^rivates  .T.  W.m.ker.  wounded,  J.  B.arker,  wounded,  H. 
West,  wounded,  and  J.  E.  Allen,  missing,  were  all  former 
employes  of  the  St.  Helens  Cable  &  Rubber  Co.,  Warrington. 

Private  J.  Kenwokthy,  Loyal  North  Lancashire  Regiment, 
news  of  whose  death  in  Mesopotamia  has  been  received,  was 
ill  the  employ  of  Mr.  E.  Dewhurst,  electrical  engineer, 
Preston. 

Bombardier  G.  Preston,  R.F.A.,  who  was  employed  as  an 
electrician  by  Mr.  G.  Newby,  Harrogate,  has  died  of  wounds. 

Private  T.  W.\ltox,  N.F.,  who  has  been  killed  in  action, 
was  apprenticed  as  an  electrical  engineer  with  Mr.  Pearson 
Rukin.  Bradford. 

.\.B.  W.  A.  T.WLou.  Nel.son  Division,  who  is  suffering  from 
gas  poisoning,  was  employed  by  Mr.  Fisher,  electrician,  Don- 
caster. 

Corporal  C.  E.  Hakt,  West  Yorkshire  Regiment,  who  has 
been  missing  since  October  9th,  was  employed  in  the  Leeds 
Corporation  electricity   department. 

Lance-Corporal  .T.  D.  R.  Hfaes,  of  the  King's  (Liverpool) 
Regiment,  killed  in  action,  aged  '2'2,  was  apprenticed  with  Mr. 
Fred  Garnett,  electrical  engineer.  Blackpool.  , 

T.ance-Corporal  G.  W.  S.  Whitfield.  iVIanchester  Regiment, 
killed  in  action,  was  in  the  eniidoy  of  the  Manchester  Cor- 
]inration  electricity  department. 

Private  J.  Shaw.  King's  (Liverpool)  Regiment,  aged  23, 
killed  in  action,  was  employed  by  Messrs.  Dick,  Kerr  &  Co., 
fitd.,  Preston.  '^ 

The  Military-  Medal  for  good  work  as  a  linesman  under 
exceptionally  hard  conditions  from  time  to  time  has  been 
awarded  to  Sapper  C.  J.  Eddv,  R.E..  who  enlisted  from  the 
staff  of  the  Kent  Power  Co.,  at  Chatham. 

Private  F.  H.  Martyr.  Queen's  Royal  West  Surrey  Regi- 
ment, killed  in  action,  was  on  the  staff  of  the  British  Westing- 
house  Co.,  Ltd. 

Sapper  S.  A.  Tyler.  R.B..  who  has  died  in  hospital  at 
Chatham,  was  on  the  staff  of  Messrs.  Belliss  &  Morcom,  Ltd., 
Birmingham. 

Sapper  H.  Chivers.  R.E.,  who  has  died  from  wounds  at 
Rouen,  was  a  wireman  with  Mr.  T.  C.  Bu.sh,  electrical  engi- 
neer, of  Bath. 

Sergeant  .T.  Ellis,  R.A.M.C.  killed  in  action,  was  for  some 
years  with  the  Potteries  Electric  Traction  Co..  Ltd.,  of  Stoke- 
cm-Trent.    He  had  by  gallantry  gained  the  D.C.M.  and  a  bar. 

Corporal  J.  L.  Carstairs,  who  has  gained  the  Military 
Medal  for  bravery,  was  engaged  in  the  Ea.^t  Greenwich  gene- 
rating .station  of  the  L.C.C. 


CITY  NOTES. 


NEW     COMPANIES     REGISTERED. 


Staveley    Electric    Supply    Co.,    Ltd.    (148.900^— Private 

ciMipanv.  Registered  November  IGtli  f'npitnl.  f.i.OflO  in  £1  shares.  To 
i-.irry  oti  at  Staveley  and  otsewhere  in  Derbyshire  the  business  of  an  electric 
liChting  and  supply  eompany,  to  provide  electrical  enerj;y  for  any  private  or 
|iublir  purpose  as  defined  by  the  Elcctrie  f-idhting  Act.  1882.  itc.  The  sub- 
vcribcrs  (each  with  one  share)  arc  ;— C.  P.  Markham.  Ringwood.  Chesterfield, 
ironmaster;  J.  Court.  Staveley,  Chesterfield,  surgeon;  C.  W.  Kendall,  Stave- 
I'-v,  Chesterfield,  mineral  water  manufar turer.  The  first  directors  are  : — C.  P. 
Markhnm.  J.  (*ourt.  and  (',  \V.  Kendall.  Solicitors  :  St.inton  &  Wjdker, 
(  heslerficld. 

W.   &    D.  Conveyor  Engineering  Co.,  Ltd.    (148,893).— 

I'riv.itc  company.  Registered  Novi^mber  14th.  Capii:il,  £10.000  in  £1  share^^. 
Manufacturers  of  and  dealers  in  labojr-saving  machinery  in  connection  with 
the  transport  of  goods,  runways  of  all  kinds,  elevating  machinery,  bumpers, 
stackers,  and  conveyors;  electrical  an<!  gcneraf  engineers,  &c.  The  sub- 
•.rribers  fcach  with  one  share)  are  :— H.  O.  King,  Redlands.  Badyr.  near  Car- 
.liff,  shipowner:  M.  Fletcher.  31.  Great  St.  Helens,  K.C..  Lloyds'  broker; 
W.  H.  Wcguelin.  B.ilholm.  Chortev  Wood,  Herts.,  engineer:  W.  E.  P.  Doud- 
ney.  33,  Plavfi-ld  Cresoeni,  East  Dulwich.  S.E..  engineer.  The  first  directors 
nrc  :— H.  O.'  King,  T.  Fletcher,  W.  H.  W.guelin,  W.  E.  P.  Doudney,  and 
C.    H.    Bennett.     Solicitors  :    Downing^,    Crf;sby    Buildings,    E.C. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


General  Cable   Manufacturing   Co.,   Ltd. — Debenture  for 

Cl..'iflO.  <i.-it'-«l  N'ov^mVr  filh.  1917,  rh.irgi-o  on  Ihr  rnmp.nny'f  unrl^rl.Tkinc  nnd 
properly,  present  .nnd  future,  including  uncillcd  c.ipitat.  HoIHt^  T  ro*,on 
nnd  Co.,   Ltd.,   Spencer  Houtc,  E.C. 


Mr.  Cha.s.  Lock  presided  at  the  annual 
Monte  Video       meeting  on  November  19th.     He  said  that 
Telephone  the   year's  results  were  quite   satisfactory, 

Co.,  Ltd.  considering   the  difficult  times.     The   sub- 

scriptions, rentals,  &c.,  amounted  to 
£78.1fl'2.  against  ,£7'2,000.  The  larger  grass  receipts  were  the 
result  of  an  increase  of  614  subscribers.  Taxation  showed  a 
very  substantial  increase.  There  had  been  an  increase  in  the 
actual  amount  of  working  expenses,  but  the  actual  percentage 
per  subscriber  showed  a  slight  diminution,  which  was  to  the 
credit  of  the  Monte  Video  management.  With  regard  to  the 
application  for  a  concession  for  underground  plant,  last  year 
he  pointed  out  that,  in  view  of  the  heavy  cost  of  materials, 
the  directors  hoped  that  any  grant  of  a  concession  would  be 
delayed  for  some  little  time,  and  that  the  periods  provided 
for  in  the  concession  for  obtaining  approval  of  the  plans  and 
rai.sing  the  capital  should  be  extended.  Since  then  prices  of 
materials  had  still  furthi'r  incrca.sed  to  an  enormous  extent, 
while  it  would  be  practically  iunxissible  for  some  time  to  come 
to  place  orders.  Under  these  circumstances  the  only  practical 
course  was  to  suspend  all  idea  for  the  pre.sent  of  undertaking 
an  underground  system.  The  cost  at  the  present  time,  even 
if  the  materials  were  procurable — which  was  quite  impos- 
silde — would  be  nearly  three  times  as  much  as  before  the  war, 
so  that  the  net  revenue  of  the  company  under  present  condi- 
tions would  in  no  way  suffice  to  provide  an  adequate  return 
on  the  capital  involved.  It  would  also  be  quite  impos.sible  to 
obtain  tile  sanction  of  the  British  Treasury  for  new  capital 
for  such  an  enterprise,  so  that  their  only  rea.sonalile  course 
was  to  sus[>end  this  matter  until  times  became  more  favour- 
able. With  regard  to  supplies,  the  Board  had  felt  the  neces- 
sity of  looking  ahead  in  these  times,  and  they  had  managed, 
to  place  orders  which  would  give  them  supplies  of  the  prin- 
cipal parts  of  their  materials  for  at  least  12  months  to  come. 
The  reiKirt  of  the  Watt  A.G.  fur  EUk- 
Swiss  iiischc   Vnternchmungen,  of  Giants,  which 

Companies.  is  associated  with  the  Zurich  Bank  for 
Electrical  ITndertakings,  states  that  the 
company's  activity  in  1916-17  was  limited  to  hitherto  existing 
investments.  These  experienced  a  decline  in  the  results, 
whilst  at  the  same  time  large  losses  on  the  rate-  of  exchange 
were  incurred  in  the  interest  receipts  in  foreign  currency. 
The  accounts  indicate  net  profits  of  £1,400,  as  compared  with 
£9,800  in  1915-16,  when  a  dividend  of  3  per  cent,  was  paid 
on  the  ordinary  share  capital  of  £300,000,  but  no  distribution 
is  possible  for  1916-17. 

The  directors  of  the  Maschiiirn-Fahrih  Orrlikon,  i\f  Ociiilimi, 
reporting  on  the  year  ended  on  June  30th,  1917,  state  that 
the  scarcity  of  fuel  resulted  in  the  receipt  by  the  department 
for  machinery  and  transformers  of  considerable  orders  from 
industrial  establishments,  and  the  demand  and  turnover  in 
special  drives  for  the  textile  industry  were  vei"y  active.  The 
great  activity  in  the  department  for  lighting  apparatus  and 
electro-mechanical  applications  continued,  and  sales  w'ere  on 
the  level  of  those  in  the  preceding  year,  whilst  the  turbine 
branch  was  also  well  occupied.  In  the  electric  railway  depart- 
ment the  company  had  set  in  operation  the  equir)riient  for  the 
Biel-Tauffelen  railway,  and  the  delivery  of  tlie  equipment 
for  the  London  \-  North-Western  Railway  Co.  was  being 
carried  out  gradually.  During  the  whole  of  the  year  the 
foundry  for  grey  castings  was  fully  occupied,  and  an  increase 
took  place  in  the  orders  leceived  for  forgings.  The  manufac- 
ture of  fuses  and  shell  cases  was  undertaken  for  the  Swiss 
military  authorities,  but  the  company  continued  to  refu.se  to 
supply  war  material  to  all  belligerent  countries.  The  accounts, 
after  allocating  £44,000  to  depreciation,  as  contrasted  with 
£43.000  in  191.5-16.  show  net  profits  and  balance  forward  of 
£43.000.  as  agaiii.st  £30,l«)0  in  the  previous  year.  It  is  pro- 
posed to  pav  a  dividend  of  7  per  cent,  on  tlie  ordinary  share 
capital  of  ,£320,(100,  being  the  same  rate  as  in  1915-16.^  The 
diicctors  now  recoiiiiTiend  an  increa.se  in  the  share  capital  to 
,£640.000  by  the  issue  of  new  shares,  which  will  be  offered  to 
existing  proprietors,  the  object  being  to  provide  additional 
capitalfor  the  further  extension  of  the  works  in  expectation 
of  the  development  of  business  after  the  war. 

The   report  of   the    Elchiro    )\'rr];r    A.G.. 
fierman  i/  Berlin,  the  financial  ownership  of  which 

Cninpanies.  has  now  passed  into  the  possession  of  the 
Oovernment.  states  that  the  power  station 
was  fully  completed  in  1916-17.  and  (he  deliveries  to  the  State 
nitrate  works  at  Piesteritz  amounted  to  307.380.OUII  KW. -hours, 
and  to  .53.382.700  Kw.-hours  in  the  case  of  the  Electro  Nitrat* 
works.  .\t  the  end  of  the  financial  year  the  fuel  require- 
ments were  being  entirely  satisfied  by  the  output  of  the  com- 
pany's lignite  mines,  the  average  daily  prnduction  being 
about  S.OnO  tons.    The  accounts  .show  a  loss  of  £1,700  fnr  the 

Till-  AEG  rnlp.rjrchmunfl'  II  A.G  .  "/  Frauklorl-fV-Maii' . 
which  6riBmated  from  the  .^.E  <i  -Lahmeyer  Works,  reports 
having  disposed  of  shares  in  the  Bergen  (Xorwav)  tramway 
ar  a  large  profit  on  the  rate  of  exchange  in  1916-17.  and  of 
£.50.000  in  .shares  in  the  Meissen  tramway.  On  the  other 
hand,  a  block  of  shares  in  the  Linz-Urtorr  (.\ustna)  tram_ 
wav  was  purchased.  The  accounts  exhibit  net  profitR  of 
J^U  000,   as  against  f  33,000  in  1915-16,   the  rate  of  dividend 
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lioing  0  per  cent,  on  .>ili:iiv  fa|iit;il  <if  .fuOO.CXX),  as  in  the  pre- 
\ious  year. 

The  Suddeutsche  Tflrplmn  AitparaluK.  Kabel  nnd  Draht- 
iverke  A.G.,  of  NurembiUii.  wlu)!*  share  capital  of  I'oO.OOO 
is  mostly  held  by  the  Felton  &  Guilleaunie  Co.,  report  that  a 
loan  of  f338,0tX1  was  raised  in  191(5-17  to  defray  the  cost  of 
extensions  of  the  works  and  provide  capital  for  the  increa.ied 
tiHTiover.  .Vftor  makinf,'  provision  for  depreciation  to  the 
extent  of  i'l'.l.lHT^),  a.s  atiaiii.st  .t'U.OIXI  in  1915-lt'),  the  accounts 
indicate  net  profits  (if  Hilxm,  as  compared  with  £11,000.  It 
is  proposed  to  pay  ii  dividend  and  bonus  of  45  per  cent., 
eontra.sting  with  '20  per  cent,  and  iO  i)er  cent,  in  the 
jireceding  vears  res|X'ctivelv. 

Tlir  Illiriii-Wiytfalischi's'Ehl-lri-itals  Wcrk  .1.(7.,  of  lit 
ulioso  undertaking;  is  one  of  the  larf,'ost  in  the  country 
ports  an  increase  in  the  connections  and  turnover  in  1916-17 
as  a  coMse(|Ui'nce  of  the  ^leat  expansion  in  the  war  industries. 
.Mtlioufjh  the  total  inuiibrr  of  ^low-laiup  connections  was  not 
verv  luatciiallv  autiuicntvd.  the  number  of  motors  rose  from 
■^^.m\  in  191.')-lt;  to  t(l.5(K)  last  year.  The  total  value  of  the 
connections,  including'  those  of  the  companv's  associated 
undertakinys,  advanced  from  1II0.(K)(I  KW.  to  4:>2.000  KW,.  and 
tlu>  deliveries  expanded  from  :!88, 11S,(KK1  kw. -hours  to 
i>55,(ltW.IKK)  KW. -hours  in  the  two  years  respectively.  As  a 
result  of  the  growth  in  the  working  expenses  various  supply 
companies  had  raised  their  charges  by  up  to  80  per  cent., 
and  the  company  would  have  to  follow  this  example.  The 
gross  profits  are  returned  at  £(iO(j.O0O,  as  compared  with 
i'.')Sl.(K:H1  in  lOlo-lG,  and  after  apportioning  £204,000  to  depre- 
ciation, as  against  £186,(KX),  the  accounts  exhibit  net  profits 
of  ±'2i:l000.  as  contrasted  with  £'222,000.  It  is  intended  to 
p-iy  a  dividend  of  8  per  cent,  on  the  ordinary  share  capital 
of  £2,-j()0,000,  being  the  same  rate  as  in  each  nf  the  five  pre- 
ceding years.     The  loan   capital  amounts  to  £1,760.000. 


Cape  Electric  Tramways,  Ltd. — For  the  year  ended 
•Iiuie  80th,  1917,  the  profit  and  loss  account  shows  a  profit 
of  £79,898,  and  after  providing  for  debenture  interest  and 
redemption,  and  including  the  balance  brought  forward,  the 
net  credit  balance  is  £89,152,  out  of  which  £12.(XKI  has  l>een 
credit-ed  to  reserve  fund,  and  5  jier  cent,  is  to  bo  paid  on  the 
ordinary  shares,  leaving  £2,591  to  be  carried  forward.  The 
pas.senger.s  carried  numbered  '23.752.010,  producing  £2:31,106, 
against  '22.477,8(>(').  producing  £'212,792  in  the  previous  year. 
.\  satisfactory  increase  is  shown  both  as  regards  the  Cape 
Town  and  Port  Elizaljeth  systems,  attriliutable  to  the  passing 
through  of  .-\u.stralian  and  New  Ze^iland  troops  and  to  the 
general  prosiierity  throughout  South  Africa.  The  difficulties 
of  obtaining  supjilies,  and  the  high  prices  of  all  materials, 
as  well  as  increased  war  bonuses  to  employes,  keep  the  cost 
of  operation  at  a  high  level.  The  expendituie  is  further 
increased  by  the  additional  taxation  recently  imposed  by  the 
Union  Government,  from  which  provision  has  had  to  be 
made.  In  spite  of  thc-e  difficulties  the  profit  showed  an  in- 
crea.se  of  £6,'2'25. 

United   Electric  Tramways  Co.  of  Caracas,   Ltd. — -;\s  tho 

local  comimny  has  again  declared  a  dividend  absorbing  its  net 
profits  for  the  year,  the  directors  continue  their  policy,  dur- 
ing the  period  of  the  war.  of  fully  distributing  amongst  the 
.shareholders  the  whole  of  the  available  net  revenue.  Out 
of  the  dispo.sable  balance  of  £13,799  a  dividend  is  recom- 
mended at  the  same  rate  as  la.st  year  (7  per  cent.,  le.ss  income- 
t  1x1.   carrying  forward  £1.899. 

Amazon  Telegraph  Co.,  Ltd. — The  .t;ross  revenue  for  the 
year  ended  June  30th,  1917.  was  £72,144.  and  the  working 
exv^en.ses  were  £31,5.39.  .^fter  providing  for  income-tax  and 
depreciation  of  investments,  also  £12.812  for  debenture  in- 
"terest  and  £10,113  for  sinking  fund,  £8,00()  is  placed  to  gene- 
ral reserve,  4  per  cent,  dividend,  le.ss  tax,  is  paid,  and  £7.187 
i-  to  be  carried  forward. 

Coalite,  Ltd. — The  "  Morning  Post  "  states  that  negotia- 
tions have  for  some  time"  past  been  in  progress  for  the  ex- 
ploitation of  the  company's  patents.  An  agreenient  has  now 
been  concluded  with  Low  Temperature  Carbonisation.  Ltd.. 
under  which  that  conipan\  is  appointed  manager  of  the  busi- 
ness of  Coalite.  Ltd..  for  a  term  of  10  years  from  October  1st. 
1917. 

Callender's  Share  &  Investment  Trust.  Ltd.— Divi<l(  nd 
of  2J  per  cent.,  less  income-tax.  for  the  half-year,  making 
5  per  cent,  for  the  year.  After  putting  £5(X)  to  reserve,  and 
£741  to  writing  off  preliminary  and  debenture  stock  ex- 
penses. £o,'270  is  to  be  carried   forward. 

Calcutta  Electric  Suppl>'  Corporation,  Ltd. — The  numbvr 
of  units  sold  to  consumers  during  the  four  weeks  ended  Sep- 
tember '2.8th.  1917.  has  amounted  to  2,354.138.  compared  with 
2,1.56.682  units  in  the  corresponding  four  weeks  of  1916. 

Stock  ExchanjSe  Notice. — The  undeniTentroned  securities 
have  been  ordered  to  be  quoted  in  the  Official  List  ;-«k. 

Melbourne  Electrii-  Supnlv  Co..  Ltd.— Further  issue  of 
£15(!),(;kX(    5  per  cent,   cou.solidat-ed'  debenture  stock. 

France. — The  Societ<?  des  .\telieis  Mecaniques  et  F.lec- 
triques  de.  Gennevilliers  has  just  increased  its  capital  to 
3,.500,000  francs. 

Chloride  Electrical  Storage  Co.,  Ltd. — Interim  dividend 
on  the  ordinary  shares.  5  per  cent.,  free  of  tax. 


British  Ever-Ready  Co.,  Ltd.— Dividend,  10  per  cent.  |x,i 
annum  ou  the  ordinary  shares  for  the  half-year  ended  Sef)- 
tembor. 

Electric  Construction  Co.,  Ltd.— Dividen<I  at  the  rate  of 
6  per  cent,  per  annum  on  the  ordinary  shares,  le.ss  income-tax, 
in  respect  of  thi^  year  ending  at  March  next. 


Castner-Kellner  Alkali  Co.,  Ltd.— Dividend,  II-  per  cent, 
for  tiie  half-year  ended  September,  making  20  per  cent,  for 
the  year. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
TiiK  Stuck  Exchaugo  continues  to  move  along  cautious  lines 
letrograd  and  Moscow  are  not  providing  light  literature  at 
pre.sent.  The  Italian  rally,  at  the  time  of  writing,  is  wel- 
come, but  interest  awaits  keenly  the  next  di>velopments  At 
home,  the  campaign  which  has  Ijegun  in  earnest  in  connec- 
tion with  the  War  Bonds  is  straitening  purely  investment 
business,  though  the  War  Loan  and  Con.sols  keep  good 
Amongst  the  electricity  markets,  the  feature  is  a  continuance 
ot  activity,  accompanied  by  rising  prices,  in  shares  of  the 
manufacturing   companies. 

No  further  rumours  have  come  to  the  ears  of  this  individual 
column  of  the  Electrical  Review,  but  hopes  are  more  than 
keeping  pace  with  the  advance  in  prices  that  there  is  some- 
thing in  the  air  with  reference  to  a  combination  of  interests. 
Apart  from  this,  however,  it  is  declared  by  pecjple  who  profess 
to  know,  that  the  electrical  manufacturing  companies  are 
enjoying  a  good  share  of  the  prosperity  attendant  upon  many 
other  industries,  upon  which  point  the  expert  reader  is  likely 
to  have  better  information  than  a  mere  financial  echo.  At 
all  events.  General  Electric  ordinary  are  10s.  better  at  If)— 
a  splitting  scheme  would  be  highly  acceptable  to  those  who 
hke  to  see  a  free  market  in  any  shares— while  Electric  Con- 
structions are  better  at  28s.  9d.  India-Rubbers  rose  5s.  to  143. 
Edison  Swan  7  per  cent,  first  preference  have  been  wanted 
at  21s.  3d.,  and  the  partly-paid  at  16s.  Cromptons  moved 
back  a  httle  to  12s.  9d.,  and  the  preference  are  steadv  at 
15s.  6d. 

Lighting  shares  keep  firm.  There  is  still  a  demand  for 
those  of  the  principal  London  companies,  but  would-be  buyers 
get  tired  of  waiting  after  a  time,  and  seek  other  investments 
if  they  cannot  get  tho.se  which  they  want  at  first.  Charing 
Cross  Ordinary  have  put  on  5s.,  Kensingtons  are  -J  up,  and 
.so  are  City  of  London  preference. 

In  the  telegraph  market.  Globe  Ordinary  are  -|-  better  at 
13g,  but  the  Preference  have  lost  a  similar  fraction  at  lOi. 
Great  Northerns  recovered  to  39.  Western  Telegraphs  went 
back  a  httle  to  15.  The  Eastern  group  is  steady.  "  China  "' 
shares  changed  hands  the  other  day  at  14s,  and  Eastern  Tele- 
graph Ordinary  at  149;  Eastern  31  per  cent.  Preference  at  61 
and  the  4  par  cent.  Mortgage  Debenture  stock  at  73  have 
both  been  dealt  in  at  thes»,prices.  The  former  stock  at  the 
present  price  returns  5^  per  cent,  on  the  money.  A  good 
deal  of  bu.siness  is  being  done  in  Oriental  Telephones  be- 
tween 59s.  6d.  and  62s.  (3d.,  the  middle  price  being  advanced 
to  .£3  16s.  United  River  Plate  Telephones  have  been  in  some 
little  request  at  6  11/16.  West  India  &  Panama  Preference 
are  £8  for  the  Firsts  and  £7  for  the  Seconds,  while  the  ordi- 
nary, ex  the  sixi)enny  dividend,  are  left  at  1  7/16.  Direct 
United  States  shares  have  lately  changed  hands  at  6|.  Anglo- 
-Vmerican  Telegraph  Preferred  has  attracted  inve.stment  buy- 
ing on  the  basis  of  97.  Marconi  shares  weakened  to  3  3/16. 
the  Preference  also  easing  off  to  2  9/16.  with  Americans  lower 
at  »  guinea  and  Canadians  at  lOs.  The  recent  severe  slump 
in  .American  rails  in  New  York  has,  no  doubt,  something  lo 
do  with  the  drop  from  '2;3s.  in  ,\merican  Marconis,  and  this 
is  affecting  the  parent  shares.  .Another  Stock  Exchange  case 
of  the  tail  wagging  the  dog. 

The  railway  market  is  uninteresting.  No  changes  occurred 
ill  the  electric  stocks,  though  Districts  are  actually  lower 
than  they  look  from  the  nominal  price  of  16.  British  Electric 
Tractions  are  steady.  London  United  Tramways  Debenture 
stock  gained  attention  at  the  end  of  last  week,  a  fair  number 
of  bargains  being  done  at  about  35.  London  &  Suburban 
Ordinary  were  bought  at  2s.  9d.  on  Monday;  the  last  re- 
corded bargain  in  the  5  f>er  cent.  Preference  was  about  a  week 
ago  at  7s.  4-2d.  The  companv's  "  .A  "  Debenture  stock  is  a 
little  better  at  80^. 

Foreign  issues  are  mainly  dull,  more  particularly  Mexicans. 
Mexican  Light  &  Power  Common  lemains  at  22i.  but  the 
Preferred  .shed  4  points  to  31,  and  the  First  Mortgage  Bonds 
fell  2  to  40j.  Brazil  Tractions  and  British  Columbia  Electrics 
are  fairly  steady,  and  a  conspicmnis  feature  of  strength  is  the 
5  |ier  cent.  Debenture  stock  of  the  .\nglo-.Argentine  Tram- 
ways, which  has  risen  3  to  71.  in  spite  of  circumstantial  r* 
l>orts  as  to  the  outbreak  of  fresh  labour  trouble  due  to  begin 
on  one  of  the  railways  this  week. 

Castner-Kellner  shares  are  5  up  at  3  9/16.  and  other  chemi- 
cal  .shares  are  also  strong.     Babcock  &  WOcox  gained  6s.  at 
3  5/16.  in  a  boomlet  which  has  broken  out  amongst  iron  and 
steel  shares   generally,   in   which  those  nf   engineering   com 
panics  have  joined.     Several  companies  have  just  lately  pro- 
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posed  the  organisation  of  their  capital  accounts  in  such  a 
manner  as  to  afford  shareholder.?  a  substantial  bonus,  and 
the  boomlet  referred  to  is  based  on  the  expectation  that  other 
concerns  will  follow  suit  by  way  of  admitting  their  proprietors 
to  a  larger  slice  of  profits  than  the  former  could  receive  in 
the  shape  of  dividends,  having  regard  to  the  excess  profits 
duty.  The  rubber  market  is  sticky,  with  the  price  of  rubber 
showing  a  dullish  tendency  at  half-a-crnwn  per  lb.  Arma- 
monts  hardened  in  sympathy  with  the  iron  and  steel  group. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
HouB  Electbioity  Uompanjbb, 

Dividend  Price 

, " »  Nov.  20,   Rise  or  (all 

1916,    1916,  1<J17.        tbis  week, 

Brompton  Ordinary       ....      10         9  6i  — 

Charing  Cross  Ordinary          ..66  4*  +  J 

do.       do.         do.     4iPreI.,       4J       4J  m  — 

Chelsea       4         3  a|  — 

City  ol  London 8         8  13|  — 

do.       do.    6  per  cent,  Prel,       6         6  lOj  — 

County  o!  London           ....        1         1  11  — 

do.         6  per  cent.  Prot.       8         6  lOJ  +  J 

Kensington  Ordinary     ....        7         6  6g  +  _J 

London  Electric 8          U  1  — 

do.        do.  6  per  cent.  Pref.       6         4  8i  — 

Metropolitan         8         8  8|  — 

do.            4)  per  cent.  Prel,       4}       4)  %  — 

St.  James' and  PaU  MaU          ..8         8  7  — 

South  London       6         5  3  — 

South  Metropolitan  Pref,         ..        7          7  21/6  — 

Westminster  Ordinary  ....       7         7  63  — 

TELESBAfHe  AND  TSLIIPHONBS, 

Anglo-Am.  Tel.  Pret 6         6  97  —        " 

do.            Det 83/6      li  asj  - 

Chile  Telephone 8         8  l-X  — 

Cuba  Sub.  Ord B         7  85  — 

Eastern  Extension          ....        8         8  14|  — 

Eastern  Tel.  Ord.            ..        ..        8          8  1494  — 

Globe  Tel.  and  T.  Ord 7         7  188  +J 

do.              Pref.           ..6         6  lOi  —J 

Great  Northern  Tel 29       24  89  +  J 

Indo-European 18        18  52)  — 

Marconi       10        IB  ■Ai\.,  —  ^ 

Oriental  Telephone  Ord.         . .      10        10  9^  -I-  rn 

United  R.  Plate  Tel 8         8  63  — 

West  India  and  Pan 6d,    6d.  l,'j,x.l  -f6d. 

Western  Telegraph        ....        7         8  15  —  j 

Home  Rails, 

Central  London,  Ord.  Assented        4         4  60)  — 

Metropolitan         1          1  28  — 

do.         District       ..        ..      Nil      Nil  16  — 

Underground  Electric  Ordinary     Nil      Nil  1^  — 

do,              do.     "A"     ..      NU     Nil  6/J  — 

do,              do,     Income         6         4  82  — 

FoBEiaN  Tbamb,  Ac, 
Dividend 

1915.    1916. 

Adelaide  Sup.  6  per  cent.  Prel.        6         6  4i  — 

Anglo-Arg.  Trams,  First  Pref.          6*       6J  8  — 

do.               2nd  Pref.  ..       6§      —  2i  -- 

do.                B  Deb,       ..        B          S  71  -1-8 

Brazil  Tractions 4         4  43  — 

Bombay  Electric  Prel 6         6  93  — 

British  Columbia  Elec.  RIy.  Pfce,    5         6  42^  — 

do.              do,           Preferred  Nil    Nil  30  — 

do,              do.           Deterred  NU    Nil  28  — 

do.             do.           Deb.           4}        4i  65J  — 

Mexico  Trams  5  per  cent.  Bonds     Nil    Nil  44.^  — 

do.            6  per  cent.  Bonds     Nil    Nil  88  — 

Mexican  Light  Common          ..        Nil    Nil  S'i)  — 

do,             Pref Nil    Nil  31  -4 

do.            1st  Bonds        ..        Nil    Nil  40)  -2 

MAltOPAOrTTBlNa  COMPAMIBA 

Baboock  4  WiloOT         ..        ..       16        16  3r"aXd           +  J 

British  Aluminium  Ord.          ..         7        10  \\n  — 

British  Insulated  Ord 17i      20  9  '  — 

British  Westinghouse  Pref.     . ,         7i        74  "Tu  —  \n 

Callenders 20       20  14«  — 

do.       6  Pref 6         6  4i                - 

Oastner-Eellner 32       22  8,<'„              -f  J 

Edison  Swan,  fully  paid         . .        —       —  2|  — 

do.       do.  4  percent.  Deb.        4         4  74is  — 

Blectrio  Construction   ..        ..        7i        7i  I/Jt                -f   ,',, 

Gen.  Elec.  Pref 6         6  10*                —     ' 

do.        Ord 10       10  19'                 +  * 

Henley 36       36  15j                — 

do.      4i  Pref 11       4i  4                 — 

Indis-Rnbtaer       10       10  14£                ^    i 

Telegraph  Oon 20       20  41                 — 

*  Dividends  paid  free  of  income-tax. 
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ELECTRIC     TRAMWAY     AND     RAILWAY 
TRAFFIC     RETURNS. 


Month 
LoMlity.             ended 
—  (iwka.) 

Reoelpte  lor 
month. 

« 

Totkl  to  date. 

Route 
miles 
open. 

Bristol                     ..      Oct.  26 

Cork ,      „    2X 

Dublin         ..        ..         ..26 

Bastings      2S 

Lancashire  United         „    81 
Llandudno-Col.  Bay        „    36 
Anglo-Argentine   . .  i      „    31 

Auckland 26 

Calcutta       27 

Kalgoorlie,  W.A.  ..        July 
Madras         ..        ..    Sept.  80 
Montevideo           ,.        Oct. 

t 

21,6-0 
2,217 

27.936 
4,781 
9,589 
1,262 

Jir,,i;9i 

22,808 

18,463 

9,718 

4,695 

80,158 

^1,681 
1-     196 
f  1,691 
4-    9'8 
♦•2,17« 
f      69 
+  2,9''B 
+    880 
4-    396 

-t-l,«M 

49 

48 

48 

48 

44 

474 

41 

17 

1  Bl 
81 

1  68 

2ffl.0ll 

23,703 
385,749 

64,485 
108,198 

16,8.55 
3,216,241 

92,118 

i8,isi 

41,639 
869,832 

S, 

+  2l),93.i 
\    1..-.74 
f  27,368 
V  8,363 
■f  82,531 
-      90-2 
♦  27,701 
4-  7,882 
+   1,920 

•f  8',691 
-f  12,060 

80'6 
9-89 
54-26 
19-8 
43 
6-6 

38-69 

20.5 

d 

a 

MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing^ 
in  the  following  list,  that  in  some  cases  the  prices  are  only  j^eneral, 
and  they  may  vary  according  to  quantities  and  other  circumstancea, 

Wednesday,  November  21st. 


CHEMICALS,  &0. 


a  Acid,  Oxalic  .-.        per  lb. 

a  Ammoniao  Sal        per  ton 

a  Ammonia,  Muriate  (large  crystal)  „ 

a  Bisulphide  of  Carbon      ..        ..  ,, 

a  Borax ,, 

a  Copper  Sulphate „ 

a  Potash,  Chlorate per  lb. 

a        It        Perchlorate         ..        ..  ,, 

a  Shellac  per  cwt. 

a  Sulphate  of  Magnesia      ..        ..  per  ton 
a  Sulphur,  Sublimed  Flowera      . .  „ 

a        ,,  Lump ,, 

a  Soda,  Chlorate        per  lb. 

a      I,      Crystals         per  ton 

a  Sodium  Bichromate,  casks       ..  per  lb. 


METALS.   &c. 

c  Brass  {rolled  metal  2"  to  12"  basis)  per  lb. 
c      ,,      Tubes  (solid  drawn)          ,.  ,, 

c      ,,      Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)       ,,  ,, 

g      ,,       Bars  (best  selected)       ..  per  ton 

s      ,,       Sheet  ,, 

s      ,,       Rod ,, 

d      I,        (Electrolytic)  Bars         ..  „ 

d      t,  ,1  Sheets      ..  ,, 

d      „  „  Wire  Rods  „ 

rf     „  ,,  H.C.  Wire  per  lb. 

^  Ebonite  Rod i, 

f        ,,        Sheet  „ 

n  German  Silver  Wire        ..        ..  ,, 

ft  Gutta-percha,  fine „ 

^  India-rubber,  Para  fine   ..         ..  ,, 

I  Iron  Pig  (Cleveland  warrants)    . .  per  ton 
/     „    Wire,  galv.  No.  8,  P.O.  qual.  „ 

f  Lead,  English  Pig ,, 

If  Mercury         per  bot. 

e  Mica  (in  original  oases)  small  . .  per  lb. 
e      I,                 ,1             t,      medium  ,, 

e      .,  ..  ti      large  ..  „ 

c/ Silicium  Bronze  Wire     ..        ..  per  lb. 

r  Steel,  Magnet,  in  bars      ..        ..  per  ton 

ff  Tin,  Block  (English) , 

n    ^^  ■>  Wire,  Nos.  1  to  16    ..        ..  per  lb. 


Latest 

Fortnight'a 

Prioe, 

Ino. 

or  Deo, 

1/6 

£75 

f.'iS 

£23 

£38 

£61) 

2/6 

2/- 

£13  10 

£16 

£35 

«2S 

lOjd. 

120/- 

1/6*  to  1/7 
il60 
£150 
£160 
£1-25  ■ 
£1.52 
£13S 
1/3J 

3/- 

2/6 

2/3 
6/10 

3/61 
Nom, 
£42 

Nom. 

6d.  to  8/- 

B/6  to  6/- 

7/6  to  14/-  «  up, 

l/SJ 


8/9 


8d. inc. 


Quotations  supplied  by- 


a  G.  Boor  &  Co, 
c  ThOB.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  A  Co, 
e  P.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroba  and 
Telegraph  Works  Co,,  Ltd, 


g  James  &  Shakespeare. 

h  Edward  Till  &  Co. 

I  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd, 

n  P-  Ormiston  &  Sons, 

r  W,  F.  Dennis  &  Co, 


German  Central-Station  Tariffs.— A  remit  communication 

from  the  Elektrizitatswirtschaftsstelle  (Electricity  Administration") 
to  the  E.T.X.,  discusses  the  prrounds  upon  which  central  station."!  are 
entitled  to  increase  their  charges  for  electrical  ener)?}'.  The  price 
of  coal  has  risen  by  liiOper  cent,  or  more,  that  of  other  working' 
materials  has  risen  by  several  hundreds  per  cent.,  and  wajres  have 
risen  to  an  extinordinary  level  since  the  bejrinninfr  of  the  war. 
\'oluntary  allowances  to  dependents  of  workmen  called  to  the 
Colours  represent  a  further  heav.y  burden  on  practically  every 
electricity  undertaking.  Bulk  consumers  are  therefore  ui'ged  to  pa.v 
a  higher  price  for  enertr.v.  in  proportion  to  th(^  increased  cost  of 
production,  even  where  lon^'-term  corttractsjfive  them  a  lejral  rifrht 
to  a  su|)ply  at  pre-war  prices.  Another  rosjioct  in  which  central 
stations  are  hard  hit  is  in  loss  of  revenue  owing  to  :— ( 1)  The  intro- 
duction of 'summer-time."  (2)  Restricted  nse  of  light  and  power 
on  grounds  of  economy  or  due  to  small  woi'ks  being  closed.  (S1 
Absence  on  active  service  of  innumerable  small  consumers.  It  is 
pointed  out  that  the  effective  maintenitnce  (financial  and  material) 
of  electricity  and  gas  works  is  a  matter  of  national  importance,  also 
that  these  concerns  arc  at  present  subject  to  abnormal  depreciation 
as  well  as  increased  working  costs.  For  some  time  after  the  war. 
renewals  will  be  very  costl.v.  .and  allowing  for  all  these  factors,  a 
2.">  per  cent,  increase  in  the  selling  price  of  energy  is  none  too  mucli 

Craclting  Hydrocarbon  Vapours  by  Electricity. — A  iiro(L'8s 

thataim.s  (o  obtain  by  meansof  an  electric  discharge  a  gi'eater  yield 
of  fixed  gases  from  hydrocarbon  vapours,  is  the  development  of  J.  (>. 
Davidson  and  H.  \V.  Kord.  of  Vancouver.  15.C..  Canada.  Patent  No. 
1,22H,0I2  has  Ijeen  granted  covering  the  discovery  that  by  passing 
such  vapours  through  an  electric  brush  discharge  (ield,  the  amount 
of  nou-condensable  gases  is  increaswl.  In  actual  tests  )l  is  claimed 
that  by  this  process  the  amount  of  <'H4in  the  gas  has  been  incrensid 
from  about  2.">  per  cent,  to  appro.ximately  4il  per  cent.,  while  the 
amountsof  C„Ho„  wen  increiused  from  bot  ween  7  per  cent,  and  10  per 
cent,  to  between  20  per  cent,  and  2;i  per  cent.  Ordinarily  the  gas  i? 
conduct^  through  a  plurality  of  conduits  formed  ;is  vertical  ^pip(~ 
connected  at  their  lower  ends  to  a  supply  header  and  at  their  upp«r 
ends  to  an  outlet  header,  the  discharge  electrodes  being  formed  ol 
wires  hung  aiially  in  the  pipes. from  an  insulated  support.  The 
pipes  are  grounded  and  the  electrodes  are  connected  bjfc.*  wire  to 
a  mechanical  rectifier  of  the  usual  rotary  type  included  in  the  high 
tension  circuit  of  a  step-up  transformer,  the  other  ])ole  of  tlu 
rectifier  being  connected  to  ground. — tHectrim I  Wmlil. 
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THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


Abstract  of  the  Inmigural  Address  delivered  by 
Mr.  C.  H.  WoRDlNiuiA.M,  l^resident,  S'ofember  Stii,   JiUT. 
(^Continued  from  page  480.) 
Kesearch. 
[         With  ;i  strong  Institution  such  as  I  have  depicted,  the  ticid 
I     of  usefulness  would  be  enormous,  and  the  potentialities  almost 
beyond    calculation.      On<'    of    the    most    iminirtant    matters 
.     demanding  attention  is  reseaivh.     Scientific  research  on  purely 
academic  lines  should  be  closely  pursued,  for  it  is  from  s\ich 
work,   having  ap[>;irently  no  commercial  application,  that  the 
industry  itself   and  many  of  its  most  lucrative   developments 
have  sprung.     Equally    important  is   industrial    research,   by 
,   which  I  understand  the  development   of   scientific  discoveries 
and  new  jiiethods  of  manufacture. 

The  iK)int  I  wish  to  make  isxthat  the  workers  at  both  kinds 
of  research  should  be  welded  together  .so  as  to  assist  one 
another,  and  so  that  the  manufacturers  may  have  a  call  on 
the  highest  talent  in  the  country,  while  the  scientific  .seeker 
aft<jr  discoveries  may  avail  himself  of  the  resources  of  the 
manufacturers  to  test  any  promising  inventions  he  may  make. 
Such  co-operation  must  tend  to  give  far  better  results  than 
any  independent  efforts  of  one  class  of  worker  without  the  other. 
In  the  National  Physical  Laboratory  we  have  maguiticent 
facilities  for  scientific  investigation  of  the  highest  class,  and 
now  that  it  has  been  taken  over  by  the  .\dvisory  Council  for 
Scientific  and  Industrial  Research  it  may  be  hoped  that  it 
will  in  future  be  supplied  with  adequate  funds  by  the  Gov- 
ernment. 

Industrial  research  stands  on  a  very  different  footing  in 
every  way.  If  industrial  research  is  to  be  of  real  value  to 
the  nation  it  is  essential  that  much  of  the  work  done  shall 
be  kept  secret,  and  only  imparted  to  those  w-ho  will  directly 
utilise  the  information  obtained  for  the  benefit  of  British 
trade.  Fortunately,  this  has  been  recognised  from  the  first 
by  the  Advisory  Council  of  Research,  and  much  valuable 
work  has  been,  and  is  being,  done  to  enable  Briti.sh  manufac- 
turers to  produce  articles  formerly  obtained  from  abroad,  such 
articles  in  many  cases  being  of  superior  quality  to  the  foreign 
ones. 

If  new  discoveries  or  processes  are  obtained  by  the  employ- 
ment of  pubhc  funds,  it  may  be  argued  that  they  should  be 
the  property  of  the  nation ;  on  the  other  hand,  the  funds 
would  have  been  of  no  avail  without  the  genius  of  the  dis- 
coverer, and  he  is  obviously  entitled  to  a  substantial  share 
of  whatever  profit  is  made. 

Industrial  differs  from  purely  scientific  research  also  in  the 
scale  and,  in  consequence,  the  cost  of  experiment.  The  con- 
centration of  the  manufacturing  interests  in  the  hands  of  one 
or  two  gigantic  companies  in  America  and  Germany  has  en- 
abled those  companies  to  develop  their  facilities  for  research 
to  an  extent  that  is  clearly  impossible  in  this  country,  where 
a  nmch  smaller  volume  of  manufacture  is  conducted  by  a 
multipUcity  of  finiis.  In  consequence,  what  facilities  exist  for 
industrial  research  are  partial,  unco-ordinated,  duplicated,  and 
incomplete.  There  is,  therefore,  a  crying  need  for  the  estab- 
lishment of  one  or  more  fully  equipped  laboratories  on  a  large 
scale  for  the  investigation  of  industrial  problems.  Such 
laboratories  will  need  the  generous  support  of  the  Government 
and  the  manufacturers. 

Much  research  and  many  discoveries  have  taken  place  here 
S  in  spite  of  the  unfavourable  conditions.  The  cleverness  of  the 
;  Germans,  of  which  we  have  heard  ad  nauseam,  has  lain  not 
'  in  their  originality  or  inventiveness,  but  in  their  quickness 
in  appropriating  other  people's  inventions:  they  have  provided 
the  money  to  tempt  away  to  Gei-many  the  Engli.sh  inventor 
whose  work  was  received  with  coldness  and  suspicion  by  those 
of  his  fellow  countrymen  possessing  the  capital  necessary  to 
secure  the  fruits  of  his  labour,  and  who  would  not  provide 
the  funds.  Hundreds  of  cases  could  be  cited  in  illustration. 
I  may  mention  one  that  came  under  my  notice  quite  recently. 
A  material  widely  used  in  electrical  apparatus  could  before 
:  the  war  only  be  obtained  from  Germany.  A  firm  of  manu- 
facturers in  this  country  discovered  that  the  whole  of  the 
plant  and  process  for  producing  this  material  was  the  inven- 
tion of  an  Englishman :  they  were  fortunate  enough  to  get 
into  touch  with  him.  with  the  result  that  they  are  now  put- 
ting down  plant  which  is  a  duplicate  of  that  which  he  hail 
designed  for  his  German  employers,  and  the  material  will 
now  he  made  in  this  country  of  exactly  the  same  quality  as, 
or  probably  better  than,  that  formerly  only  obtainable  from 
Germany.  We  have  the  discoverers  and  inventors  in  this 
country,  and  always  have  had  them ;  if  we  given  them  facili- 
--  ties  as  good  as  those  possessed  by  our  rivals,  and  back  them 
up  with  financial  support,  the  ix)ssibilities  before  us  are 
unlimited — but  we  must  do  both. 

A  consideration  of  laboratories  leads  me  to  another  matter 
to  which  I  have  already  very  briefly  alluded,  namely,  the 
establishment  of  an  institution  which  .shall  be  in  a  po.sition 
to  say  authoritatively  whether  certain  standards  have  been 
complied  with,  and  to  give  a  hall-mark  to  British  manufac- 
tures. It  has  long  been  a  cheri.shed  ambition  of  mine  to  see 
estabUshed  such  an  institution,  for  which  I  have  suggested  the 
name  of  National  Electrical  Proving  House.  In  1.^99  I  read 
a    paper   before   the    Institution   in    the    course    of   which   I 


described  a  local  attempt  which  I  had  made,  with  a  con.sider- 
able  measure  of  succ-ess,  to  test  siimples  of  fuses,  switches, 
and  similar  fittings  with  a  view  to  certifying  that  they 
reached  a  certain  standard  of  excellence,  and  I  strongly  advo- 
cated that  the  Institution  should  fake  the  matter  up  and 
carry  out  the  idea  on  national  instead  of  local  lines.  My 
propo.s;ils.  however,  met  with  considerable  opposition,  and 
nothing  was  done.  Previous  to  iyi3  a  serious  situation  had 
ari.st'n  in  connection  with  British  trade  in  Canada  on  account 
of  the  non-exi.st<Mice  of  such  an  authority  as  I  have  indicated, 
British  manufacturers  having  to  send  their  goods  to  Chicago 
to  be  tested  and  passed  before  they  could  be  sold  in  British 
Canada  !  In  view  of  this,  the  Council  referred  the  mattei-  to 
a  si)ecial  committi'e,  but  owing  to  the  outbreak  of  wai'  the 
([Ui'stion  had  to  stand  over,  .\fter  waiting  for  about  a  year 
and  a  half  I  sent  to  the  technical  Press,  with  thi-  sanction  of 
the  then  President,  the  proposjils  which  I  had  wi,shed  to 
uuike  to  the  Committee.  I  had  outlined  a  definite  scheme, 
and  my  proposjils  niet  with  considerable  support,  and  were 
favourably  received  by  the  I.M.E.A.  and  the  B.E.A.M.A.,  but 
nothing  hap|vned.  Since  the  war,  the  reality  of  the  need 
which  I  first  [KiinU'd  out  IS  years  ago  has  been  appreciated, 
and  there  is  clear  indication  that  the  propo.sal  commends 
it.self  to  manufacturers  and,  with  a  courtesy  and  consideration 
which  I  highly  aj'ipreciate,  members  of  the  B.E..\.M.A.  have 
asked  me  to  bring  the  matt(^r  forward  at  the  In.stitution  dur- 
ing my  year  of  office.  A  Committee  of  the  Council  has 
already  been  instructed  to  report  on  the  matter,  and  has 
recommended  the  .setting  up  of  a  committee  representing  the 
interests  concerned.  When  this  committee  has  drafted  out- 
line proposals  an  opportunity  w'ill  be  given  for  the  matter  to 
be  fully  discussed  by  the  general  body  of  members,  after 
which  i  hope  that  definite  and  adequate  steps  may  be  taken 
before  the  close  of  the  session  to  set  up  an  authority  which 
shall  be  able  to  certify  whether  an  article  is  or  is  not  in  con- 
tormity  with  a  given  standard  of  excellence,  and  .shall  give 
it  a  hall-mark  which  shall  be  recogni.sed  throughout  the  world 
as  a  guarantee  of  British  origin  and  Briti.sh  excellence  and 
reliability. 

Influen'CE  of  the  W.tR. 

The  political  measures  for  the  furtherance  of  trade  can  find 
no  place  in  an  address  such  as  this.  I  will  only  remark  that 
while  the  potentialities  for  good  immanent  in  the  Govera- 
ment  are  enormous,  they  should  be  directed  towards  assist- 
ing industries,  and  not  be  employed  in  interfering  with  them. 
Each  industry  knows  best  its  own  business  and  requirements,  ' 
and  how  its  interests  can  be  furthered. 

Nationalisation  of  certain  industries  is  not  infrequently 
mooted,  but  I  venture  to  think  that  in  no  case  .should  the 
Government  undertake  any  business  of  a  commercial  nature. 
It  starts  with  the  handicap  of  being  regarded  by  most  as  the 
legitimate  prey  of  all  who  can  get  the  better  of  it,  and  it  is 
further  handicapped  by  the  impossibility  of  employing  those 
methods  which  make  for  success  in  obtaining  business  and 
executing  it  satisfactordy.  I  refer  more  especially  to  indi- 
vidual effort  and  initiative,  untrammelled  power  for  those 
engaged  in  the  work  to  decide  and  act  quickly,  freedom  and 
secrecy  in  negotiations,  and  finally  the  important  and  per- 
fectlv  proper  incentive  of  personal   profit. 

The  chief  ways  in  which  Government  can  assist  industry 
are  the  safeguarding  of  British  interests  abroad,  so  that  the 
British  trader  may  be  at  least  on  an  equal  footing  with  those 
of  other  nationalities  in  foreign  markets ;  the  shielding  of 
young  industries  in  this  country  from  foreign  competition 
during  the  period  of  their  infancy,  and  from  unfair  and  State- 
aided  competition  when  adolescent ;  the  conservation  of 
natural  products  of  the  Empire  for  the  exclusive  use  of 
British  manufacturers  up  to  the  maximum  quantities  re- 
quired bv  them,  due  regard  being  paid  also  to  a  reasonable 
extent  to  deferring  ultimate  exhaustion;  the  removal  of  all 
obstructive  and  injurious  legi.slation ;  and.  finally,  the  collec- 
tion of  really  useful  information  as  to  foreign  markets  not 
available  to  traders  by  their  own  unaided  efforts,  and  its 
dissemination  without  delav  among  those  concerned.  I  have 
already  indicated  the  good  that  I  think  might  be  done  by  the 
Government  in  connection  with  engineering  by  conferring 
wider  powers  on  the  existing  engineering  institutions. 

The  problem  of  the  promotion  of  British  trade  after  the 
war  is  one  which  has  come  in  for  an  immense  amount  of 
consideration  and  a  much  greater  amount  of  talk.  There  is 
a  strong  tendencv  to  co-oi^eration  and  federation,  with  a 
unification  of  organisation  that  must  bring  about  a  powerful 
liodv  representing  British  trade. 

In  deliberating  upon  the  action  to  be  taken,  every  effort 
must  be  made  to  give  due  weight  to  each  consideration,  and 
to  avoid  turning  a  principle  eminently  true  and  valuable  into 
a  shibboleth  and  pushing  it  to  such  an  extent  .that,  in  place 
of  being  beneficial,  it  becomes  mischievous.  I  bebeve  tbe 
kevnote  of  our  success  in  the  future  to  be  co-operation  and 
federation.  The  same  principle  is  capable  of  application  on 
a  still  grander  scale.,  and  having  already  federation  among 
our  own  Dominions,  mav  we  not  hope  that  our  alliance  with 
the  other  great  branch  of  the  Anglo-Saxon  race  may  not  be 
for  the  time  of  the  war  'only,  but  that  some  way  may  l>e 
found,  if  not  of  actual  federation,  at  all  events  of  working 
together  in  harmony  for  the  good  of  our  branch  of  the  human 
raee,  and  opposing  tho.se  nations  who  have  .shown  their  whole 
nature,  ideals,   and  methods  to  be  antagonistic  to  our  own. 
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and  of  combating  dangers  of  \vhii4i  the  embryo  is  only 
faintly  dist-ernod  at  present,  but  which  in  the  fullness  of  time 
may  threaten  our  very  existence. 

While  it  is  imperative  that  combination  shoukl  be  effected 
amont;  mamifacturers  for  the  promotion  of  the  Empire's 
world  trade,  in  combining  let  us  not  forget  it  is  the  indivi- 
dualism of  the  Briton  whic-h  has  brought  him  into  the  pu.si- 
tion  that  he  occujjics  in  the  world.  Combination  .should  be 
effected  on  lines  which  will  recognise  the  British  charac- 
teristic of  individuality.  The  autocratic  and  machuv-nki; 
methods  of  training  suitable  for  the  German  cannot  be  suc- 
cessfully applied  to  the  British  manufacturer,  who  does  best 
when  he  retains  his  own  initiative  and  individuality.  There 
is  <|vc!  V  indication  that  combination  will  be  effected  on  lines 
which  will  not  crush  out  the  small  manufacturer,  and  which 
will  enable  condniiatious  of  firms  to  be  made  in  such  a 
manner  that  the  orders  are  obtained  by  a  common  organisa- 
tion while  the  work  is  carried  out  in  individual  factories,  each 
faetory  taking  that  portion  for  which  it  is  best  suited. 

There  is  one  danger  to  our  trade  \\hich  I  greatly  fear,  and 
which  will  be  realised  unless  we  as  individuals  can  rise  above 
our  own  selfi.sh  immediate  apparent  interests,  and  can  con- 
sider the  good  of  the  nation  as  a  whole.  The  outbreak  of  war 
probably  took  all  of  us  by  surprise,  but  not  the  subsequent 
demonstration  of  the  depths  of  degredation  of  the  German 
mind  and  soul.  To  many  of  us  the  whole  tendency  of  modern 
German  thought  and  aspiration,  and  the  German  nietlio.Js  ,)i 
commerce  were  wholly  and  utterly  repidsive,  and  many  of 
us  were  fully  alive  to  the  danger  to  which  this  country  "was 
exposed  by  the  insane  encouragement  given  to  the  import  of 
German  manufactures  and  the  fatuous  belief  in  German 
superiority.  The  eyes  of  many  hav<5  been  ojiened,  but  whether 
the  awakening  is  permanent  time  alone  can  show.  Never 
was  the  warning  "  Lest  we  forget  "  more  necessary  than  now. 
Let  us  remember  that  the  leopard  does  not  change  his  spots, 
and,  once  the  sheep's  clothing  has  been  stripped 'off,  let  us 
never  again  be  deceived  by  the  artificial  exterior,  however 
w-oolly  and  lamblike  it  may  api^ear;  the  spots  are  still  there. 
I^t  us  not  be  deceived.  Tlie  German  has  been  our  deadly 
enemy  for  many  years  past,  he  has  been  our  open  enemy 
during  the  la.st  three  years,  and  nothing  has  occurred  which 
can  render  it  in  the  least  degree  probable  that  he  will  become 
anything  less  of  an  enemy  in  the  future.  I/Ct  every  man  who 
is  tempted,  as  he  w-ill  be  tempted,  and  tempted  very  strongly, 
in  the  near  future  to  fall  back  into  his  old  reliance  on  German 
produce,  remember  that  in  yielding  on  account  of  wU.ic  ap|)ears 
to  him  to  be  his  immediate  commercial  advantage  he  is 
.show^ing  himself  to  be  a  traitor  to  his  country,  and  is  ulti- 
mately assisting  in  his  own  downfall.  If  this  nation  is  to 
survive  in  the  industrial  war  on  which  we  must  shortly  enter, 
it  can  only  do  so  by  recognising  its  enemies,  and  by  its  indi- 
viduals holding  together  and  supporting  each  other's  eft'orts 
for  the  common  welfare.  Ixjt  the  first  question  asked  when 
dealing  \vith  a  finn  be,  "Is  it  British?"  and  if  it  be  not, 
then  let  one  be  sought  that  is.  It  may  bo  contended  that  in 
niany  branches  of  the  industry  the  British-produced  article  is 
inferior  to,  as  well  as  dearer  than,  the  German.  If  we  assume 
thi.s  to  be  true,  the  obvious  line  of  action  is  to  take  steps 
to  improve  the  manufacture  of  that  article,  and  to  give  those 
who  make  it  a  market  to  supply;  the  British  manufacturer 
will  very  .soon  rise  to  the  occa.sion,  and  rapidly  pass  his  Ger- 
man competitor  if  only  he  be  given  the  chance. 

The  war  has  powerfully  affected  Capital  and  Labour  indivi- 
dually and  their  nnitual  relations.  The  <'xpenditure  on  war- 
like mat-erial,  couiiled  with  a  great  reduction  in  the  ratio  of 
exports  to  imports,  has  impoverished  the  nation,  and  driven 
large  amounts  of  capital  itito  other  hands  tlian  ours.  Tlie 
result  will  be  that  many  of  the  profitable  enterprises  present- 
ing them.selves  after  the  war  will  have  to  be  financed  in  large 
measure  by  foreign  capital.  This  is  a  danger  that  must  be 
watched  clo.sely,  for  it  will  greatly  mar  the  value  of  the 
expansion  of  our  trade  if  the  profits  go  out  of  the  country, 
and  it  will  obviously  retard  progress  seriou.sly  if  they  are  not 
available  for  the  nourishment  of  our  own   business. 

Jhere  is,  however,  an  encouraging  feature  in  connection 
with  the  effect  of  the  war  on  capital,  namely,  the  bringing 
home  to  most  what  was  already  known  to  many,  that  our 
indu.stry  was  strangled  for  want  of  financial  .support,  more 
especially  in  connection  W'ith  new  inventions  which,  while  in- 
volving risks,  contain  also  vast  possibilities.  We  may  hope 
that  broader  and  wiser  views  will  prevail  in  futiue.  and  that 
British  capital  will  to  a  much  larger  extent  be  applied  to  thi> 
development  of  British  trade,  instead  of  l>eing  sent  abroad  to 
provide  the  sinews  of  war  for  the  foreigner  to  attack  our 
trade. 

It  is  in  T/abour  probably  that  the  most  tremendous  prob- 
lem of  the  iriimediate  future  resides.  The  power  and  influ- 
ence in  the  hands  of  the  workman  have  been  demonstrat.ed 
in  an  unmistakable  manner.  The  stress  of  war,  and  the 
neee.'.sitv  for  increa.sed  production  have  (Mist  a  lurid  light  on 
the  methods  adopted  by  the  workmen  in  their  supposed  in- 
terests in  times  before  tile  war.  Neither  masters  nor  men 
are  likely  to  put  up  with  their  relations  with  one  another 
being  interfered  with  by  outside  aathorities  even  so  exalted 
as  the  Government,  when  once  the  war  is  over,  and  the  fate 
of  industry  will  depend  upm  how  the  acutely  difficult  prob- 
lems are  faced  and  dealt  with  by  the  two  parties  concerned. 

The  extraordinary   development  of   wonnen's   labour  raises 


issues  that  are  intricate  and  new.  Having  tasted  independence 
and  high  wages,  a  number  of  those  now  working  will  deeire 
to  contimie  their  present  activities,  and  probably  this  will 
be  bitterly  opposed  by  the  men,  but  I  do  not  believe  that 
there  will  l)e  any  great  access  of  women  permanently  to  the 
ranks  of  engineering  workers.  Women  are  physically  unfit  to 
i'lidure  the  heavy  work  inseparable  from  most  engineering 
oiJerations;  they  may  .support  it  for  a  time,  but,  if  persevered 
in,  the  results  can  bardly  fail  to  b«  disastrous. 

The  upheaval  that  has  taken  place  has  probably  .so  affected 
men's  minds  that  they  will  be  able  to  approach  the  matter 
with  far  more  hope  of  suceess  than  if  their  ideas  had  re- 
mained stereotyped.  Unquestionably  mistakes  have  been 
made,  and  the  rank  and  file  have  often  been  misguided,  but 
there  have  been  many  reprehensible  actions  on  the  part  of 
the  employers,  and  the  men's  attitude  has  not  always  been 
without  strong  provocation.  No  one  can  listen  to  the  speeches 
of  some  of  the  Labour  leaders  and  be  acquainted  with  their 
personalities  without  recognising  the  marked  ability  and 
honesty  of  purpose  of  many  of  them.  Certainly,  all  those 
who  have  had  direct  dealings  with  workmen  themsel'ves  must 
acknowledge  that  as  individuals  many  command  respect  for 
their  general  character  as  men  and  their  ability  as  workmen. 
That  there  is  serious  unre.st  at  present  is  certain,  and  much 
of  it  has  been  traced  to  causes  that  give  reasonable  grounds 
for  its  existence. 

It  is  quite  certain  that  the  men  will  have  to  be  given  a 
much  greater  share  in  the  management  and  profits  of  the 
undertakings  they  are  engaged  on.  It  is  equally  certain  that 
they  are  not  at  present  fit  to  occupy  the  position  that  the 
importance  of  their  contribution  to  the  country's  svcaltii 
justifies.  They  must  be  taught  that  they  have  duties  as  well 
as  rights;  they  muM  be  educated  to  take  an  intelligent  interest 
in  their  work  and  in  its  development ;  their  prejudices,  ignor- 
ance, and  suspicion  must  be  broken  down,  and  many  serious 
misconceptions  cleared  away.  Masters  must  learn  that  they 
themselves  must-  do  what  they  enjoin  on  their  iru-ij :  tli-'v 
must  remove  their  own  ignorance  of  the  conditions  of  lil'e 
and  of  the  viewpoint  of  their  men,  and  they  mu.st  get  rid  of 
the  suspicion  that  they  entertain  of  the  men,  which  is  just  as 
great,  and  perhaps  as  ill-founded,  as  the  men's  suspicion  of 
them.  While  asking  the  men  to  deal  fairly  with  them  they 
must  see  to  it  that  they  .set  the  example  of  fairness. 

Unl^'ss  masters  and  men  can  succeed  in  understanding  and 
trusting  one  another,  and  in  working  together  for  the  com- 
mon good,  this  nation  must  go  under  in  the  industrial  strife 
before  us.  ■       - 

I  believe  succesj  is  to  be  attained  by  giving  each  man  in 
some  way  or  another  a  direct  interest  in  the  financial  results 
of  the  concern  employing  him  ;  by  letting  him  have  .some  say 
in  its  management;  by  treating  him  as  a  man,  and  not  as  a 
machine ;  by  letting  individuality  have  play ;  by  ensuring  that 
every  man,  even  though  not  brilliant,  shall  if  he  works 
steadily  be  decently  housed,  clothed,  and  fed;  by  shielding 
men  from  coercion  by  their  fellows,  tending  tol  reduce  their 
efficiency ;  and  by  promoting  in  every  way  mutual  regard  and 
trust  l>etween  employers  and  employed. 
{To  be  concluded.) 


Newcastle-upon-Tyne  Local  Section. 

The  first  meetingof  the  current  session  of  the  NkwcAstlk  LocAI> 
Sectio.v  was  lield  on  Noveniber  12th,  at  the  Mining  Inetitnte, 
Newcastle,  Mr,  11.  \V.  Clothier,  the  retiring  chairman,  made- 
reference  to  tlie  death  of  Mr.  DuddeU,  wliom  he  cliariicterised  as 
one  of  the  most  brilliant  men  in  the  electrical  industry,  who 
took  so  great  a  jiart  in  the  electrical  problems  connected  with  the 
war  that  he  absolutely  wore  himself  out.  He  also  made  an 
urgent  appeal  on  behalf  of  the  Vohintecrs  for  the  signaUing 
corps  of  wiiich  men  were  wanted,  and  announced  that  one  of  their 
members.  Acting-Major  Geo.  Stamp  Taylor,  R.K..  had  been 
decorated  with  the  jlilitary  Cross.  He  was  formerly  connected 
with  the  electrical  service  of  the  North-Eastern  Railway  Co.     !^ 

;Mr.  .\.  H.  M.\USH.\M.  (MiddlcslirouglO,  the  new  chairman,  said 
that  recently  nothing  had  stood  out  so  prominently  as  the  neces- 
sity of  a  better  utilisation  of  our  coal  supplies  and  the  giving  of  a 
cheap  supiily  of  power  to  the  Industrie?  of  the  country,  and  he 
purposed  to  discuss  the  use  of  electricity  and  its  bearing  on  fuel- 
saving  in  the  iron  and  steel  trades  :  it  seemed  to  him  that  jt  was 
with  those  trades  that  the  electrical  industry  would  be  associated 
for  its  greatest  development  in  the  iainiediate  future.  There  was 
every  indication  that  the  ne.tt  few  years  woulil  see  a  greater  com- 
bination of  interests,  better  application  of  capital,  and  the  ntilLia- 
tion  of  ev(:ry  means  to  economy.  This  must  result  in  th(!  extended 
employment  of  electricity.  With  eflicient  plant  and  means  for  the 
recovery  of  surplus  heat,  it  wius  commercially  possible  to  supply 
all  the  heat  aud  power  requirements  of  a  works  that  was  laid  out 
eom))lete  with  coke-ovens.  1)la.-it  furnaces,  steel  furnaces,  and  mills, 
from  the  combustion  of  tln'  coal  fed  into  the  coke-ovens.  This 
was  an  ideal  arrangement  which  had  been  .aimed  at,  but  not 
attained,  because  even  the  largest  undertakings  had  not  been  able 
either  to  disjiense  with  their  coal-tired  heating  plant  or  to  justify 
the  capital  expenditure  necessary  to  make  full  ii.se  of  their  waste 
energy.  Hut  such  an  economical  arrang-omcnt  could  be  obtained  if 
one  applied  the  advantages  of  linking-up  to  the  electrical  end. 
The  idea  that  there  were  enormous  cpiantities  of  gas  and  waste 
lieat  which  could  Ix,"  converted  into  electrical  energy  and  used  for 
outside  purposes,  was  a  misunderstanding.  It  was  only  by 
taking     full    advantage    of     every    means     available    for     heat 


Vol.81.    No.  2,087,  November  23,  1917.]    THE     ELECTRICAL     REVIEW. 


503 


recovery  that  there  was  any  margin  of  power  to  .iparc  in 
a  properly  oo-orilinatcd  unilcrtakiuj;.  He  sulmiittcil  tlio 
followintj  fifjures  showing  liow  llie  enerj,'y  of  the  coal  as  fcii  to  tlie 
coke  ovens  was  distributed  in  the  process  of  cokinpr,  smelting,  and 
steel  making'.  The  enerjry  values  were  expressed  in  Kelvins  tKW.- 
hours).  and  he  was  dealinp  with  the  conditions  of  iron  and  steel 
manufacture  on  the  North-East  Coast,  takinfj  as  a  basis  1  ton  of 
ordinary  Durham  cokinjr  coal,  havin^r  a  value  of  12,")00  ii.'l'H.i  . 

TABLE   I. 

OlSTKIliUTION    OI'   EnEROY    IN    1    TON   COAL,    12, .'300    11. Til. I  . 

Containing  ,~<,200  Kklvins. 

Kelvins  applicable  for 
Carbonising  1  ton  of  coal.        conversion  to  power. 


Quantity  of 
protiuet. 

.^..-jOO  cb.  ft. 

5,000  cb.  ft. 

'7  ton 

'05  ton 

mo  lb. 

2i  gallons 


31,700  cb.  ft. 

73,800  cb.  ft. 

1  ton 

•|'i4  ton 


Gas  used  on  ovens 
Gas  surplus  ... 

Coke 

Coke  breeze   ... 

Tar      

Benzol 


<;no 
r.30 

(1.000 
300 
470 
110 


350 


S.200 
Smeltinjjf  '(14  ton  piK-irori. 
Gas  used  on  stoves  ...        930 
Gas  surplus   ...         ...     2,1()0 

Slag  (sensible  heat)...  li.'JO 
Pip;-iron  (sensible  heat)  2.50 
Furnace  react 'ns  it  loss     2,010 


K50 


6,000 
Utilisation  of  Surplus  Gas  from  Coke  Ovens 
AND  Blast  Furnaces. 
Making  steel  (-68  ton)     1.200  300 

Reheatinjr  ing-ots  (do.)        390  — 

Balance  1,200  1,200 

2,790  2,500 

CONVEESION    TO    ELECTRICAL   OR   MECHANICAL   PoWER. 

Total  available  energy        ...         ...         ...     2, .500 

Less  slag  value         ...         ...         ...         ...        1)50 

l,8r,0 

Thermal  efficiency   ...  15  % 

1,850  X    15  =  280  KW.-hours  per  ton  of  coal. 

In  order  to  fix  the  idea,  he  took  the  case  of  a  group  of  works 
equipped  with  four  70-oven  batteries,  consuming  8,700  tons  per 
week,  five  blast  furnaces  each  making  1,100  tons  of  pig  per  week, 
and  sufficient  open-hearth  steel  furnace  cajiacity  and  rolling  mill 
plant  to  convert  the  whole  of  the  pig-iron  make  into  finished  steel 
sections  ;  8,700  tons  of  coal  per  week  was,  at  a  steady  rate  of 
consumption,  approximately  50  tons  per  hour. 


TABLE  ir. 

Kw.  Output 

Coal  consumed  per 

hour... 

50  tons. 

Electrical  energy  per  ton  of  coal 

280  Kelvins. 

Nominal  output.  2: 

SO  X   50 

= 

14,000  K\v. 

Minimum  output. 

14,000  X  -0 

= 

8,400  KW. 

Average  output.  14,000  x  -85 

= 

11,900  KW. 

KW.  Load. 

Units  required 

Mean 

Load        Max. 

per  ton  of  coal. 

KW. 

faetor.        KW. 

Coke  oven  auxiliaries  1 

Blast  furnace  do.        >■ 

40  X   50 

2,000  at 

•6          3,300 

Steel  furnace  do.        J 

Blowing  plant  (120  X  •«4) 

77   X  50 

3,800  at 

•9          4,200 

Rolling  mills  (110  X  '68 ) 

75   X   50 

3,700  at 

•6          6/>00 

9,500 

14,000 

Average  output  units  per 

week.  11,900 

X   168 

=        2,000,000 

Consumption        do. 

9.500 

X  168 

=        1.601 1.000 

Surplus         4011. OOo 

This  table  shows  the  power  consumed  at  the  works. 

The  coke-oven  results  were  those  obtained  with  any  well-known 
make  of  by-product  regenerative  oven,  oj}erated  under  ordinary 
commercial  conditions.  Mr.  Marshall  referred  to  the  present  state 
of  things  to  show  what  scope  there  was  for  an  improvement  from 
the  point  of  view  of  fuel  economy.  In  old-established  Cleveland 
practice  the  surplus  heat  from  the  blast  furnaces  w;ts  converted 
into  power  by  means  of  shell-type  boilers  in  open  settings  and  non- 
condensing  steam  engines  at  a  thermal  efficiency  of  about  5  per 
cent.,  and  as  a  consequence  there  was  generally  little  gas  to  spare. 
The  exhaust  steam  turbine,  in  a  good  many  cases,  had  improved 
the  thermal  economy  by  another  5  per  cent.  It  was  here  that  the 
power  companies  had  been  able  to  effect  a  very  considerable 
saving  of  coal,  while  the  advantages  to  the  ironmasters  had  been 
great,  lyot  alone  from  the  payment  they  rectived  for  what  other- 
wise would  be  a  waste  product,  but  by  getting  the  steam  returned 
to  them  in  the  form  of  water.  The  advantages  claimed  for  the 
electrical  reversing  mill  had  been  well  substantiated  in  practice, 
as  was  borne  out  by  the  fact  that  there  were  at  present  under  con- 
struction at  least  seven  reversing  mill  equipments,  ranging  from 
10,000  to  20.000  H.p.  in  size,  capable  of^oing  the  heaviest  class  of 
work,  both  roughing  and  finishing,  with  outputs  of  over  50  tons 
per  hour.  These  new  mills  would  altogether  have  a  capacity  of 
well  over  1.000.000  tons  of  steel   per  annum.     In  addition,  there 


were  nunu'ious  a.c.  motor  continuou.s  mill  drives  being  installed, 
in  sizes  of  from  2,00(i  to  10.00(1  ii.l'.  Am  application  of  electricity 
which  had  not  reoiMved  the  attention  it  deserved  was  thtt  of 
locomotive  haulage  for  shimting  purposes  in  such  cases  as  they 
were  considering,  where  probably  there  would  be  12  locomotives 
in  commission  consuming  4..S00  tons  of  coal  per  annum.  On  a 
very  close  estimate  of  work  done,  the  thermal  elficiency  came  out 
well  below  1  ))er  cent.  The  total  consumiition  by  steel  works  in 
the  country  for  this  ])urpose  alone,  on  the  same  basis,  was 
160,(100  tons  per  annum  ;  taking  for  electrical  driving  a  therniai 
efficiency  to  the  motors  of  10  per  cent.,  there  would  lie  a  saving  of 
over  140,000  tuns  per  annum.  The  mo.st  recent  electrical  develop- 
ment in  steelworks  practice,  and  one  which  bad  received  a  great 
impetus  from  the  war.  was  the  electric  furnace,  which  was  working 
■very  successfully. 

What  he  had  tried  to  show  was  that  there  was.  on  a  commercial 
basis,  sufficient  energy  in  the  coal  required  for  the  blast-furnace 
coke  to  perform  all  the  various  operations,  thermal  and 
mechanical,  in  and  about  an  iron  and  steel  works,  but  that  owing 
to  the  large  ami  sudden  fuel  variations,  there  must  be  a  standing 
plant  capacity  at  hand  for  immediate  use.  and  also  a  means  for  con- 
suming what  surplus  energy  there  was  available.  Only  in  this 
way  was  it  possible  to  obtain  the  full  and  safe  use  of  all  the  heat 
energy  of  the  coal  at  low  capital  cost.  Until  such  time  as  there 
was  sufficient  co-ordination  of  coke  ovens,  blast  furnaces,  and  steel 
works  to  avoid  the  destructive  Ijurning  of  coal,  it  was  evident  that 
a  linke.l-up  electrical  system  was  still  more  necessary  for  ]>icking 
up  the  waste  heat  wherever  it  might  be  found,  and  passing  it  on  to 
where  it  might  be  used.  That  was  what,  to  a  great  extent,  had 
already  been  done  by  the  power  comiianies.  As  an  illustration  of 
the  scope  of  future  electricid  development,  the  total  electrical 
energy  to  be  fiealt  with,  on  the  figures  he  had  put  before  them, 
assuming  them  to  apply  to  a  make  of  steel  of  14,000,000  tons, 
which,  according  to  Dr.  Addison,  was  what  next  year's  output 
would  amount  to,  and  not  counting  the  power  taken  by  the  blowing 
plant,  worked  out  at  3,300,(100,00(1  units  per  annum,  with  a  maximum 
load  of  over  600.000  KW.  In  conclusion,  he  said  it  was  somewhat 
surprising,  considering  the  dependence  of  any  fuel  economy  scheme 
upon  electrical  means  for  its  realisation,  how  little  that  Institution 
had  been  identified  with  the  enormous  possibilities  of  electrical 
expansion,  which  had  stood  ready  to  hand  at  any  time  for  the  past 
20  years.  It  wjvs  to  be  hoped-  that  in  future  a  great  technical 
institution  like  theirs  would  have  more  influence  on  capital  enter- 
prise, and  would  carry  more  weight  with  the  men  resjjonsible  for 
the  government  of  the  country. 


THE     STATE     OF     TRADE. 


By  "COMMERCIAL.' 


The  prospect  of  the  war  continuing  for  an  indefinite  period  to 
come  has  naturally  prompted  the  commercial  leaders  of  the  staple 
pre-war  industries  of  the  country  to  seriously  review  the  present 
situation  of  trade  and  its  future  outlook.  In  the  opinion  of  a  great 
many  of  those  who  are  in  the  best  position  to  judge,  the  situation, 
to  say  the  least  of  it.  is  far  from  reassuring. 

During  the  past  12  mouths  the  conditions  under  which  trade  has 
laboured  have  been  beset  with  so  many  unforeseen  difficulties,  and 
the  essential  basic  principles  upon  which  a  business  is  governed 
have  become  so  perverted,  that  to  obtain  a  correct  view  of  the  state 
of  trade  throughout  the  courtry  has  proved  almost  a  hopeless  task. 
Yet  we  are  strongly  of  the  opinion  of  these  commercial  leaders 
themselves,  that  to  carry  on  indefinitely  under  a  false  sense  of  pros- 
perity created  by  new  and  passing  conditions,  while  the  old  and 
proven  sources  of  industry  tu-e  allowed  to  pass  out  of  control,  as  a 
result  of  outside  interference,  incompetence,  and  neglect,  is  to  sub- 
scribe to  a  system  that  is  as  ruinous  in  effect  as  it  is  short-sighted 
in  policy. 

After  making  the  fullest  allowances  for  the  abnormal  conditions 
brought  about  by  the  exigencies  of  war.  the  conviction  continually 
thrusts  itself  forward  that  too  often  the  interests  of  trade  are  being 
sacrificed  to  the  dictates  and  mandates  of  an  inexperienced  body  of 
newly-arisen  officials,  whose  encroachments  upon  the  recognised 
privileges  of  trade  have  been  allowed,  under  the  plea  of  war 
necessit.y,  to  be  carried  to  a  length  that  is  wholly  unwarrantable. 

Perhaps  one  of  the  best  examples  of  the  disorganised  state  of 
affairs  at  present  ruling  throughout  the  country  may  be  found  in 
the  essential  war  industries  themselves,  which  have  a  controlling 
interest  in  almost  every  other  subsidiary  trade  of  auy  importance. 
It  is  not  unreasonable  to  expect  that,  after  the  valuable  experience 
acquired  in  the  three  years  that  have  elapsed,  and  the  absorption 
and  control  of  the  best  brains  and  equipment  the  country  possesses, 
the  war  industries  themselves  would,  at  least,  be  conducted  on 
sound  business-like  lines  :  yet,  to  judge  from  the  complaints  that 
are  continually  being  made  from  various  sources,  this  is,  perhaps, 
far  from  being  the  case. 

The  source  of  the  disorganisation  proceeds  very  largely  from  the 
Government  offices  themselves.  Whereas,  until  12  months  ago, 
they  could  be  relied  upon  to  pay  their  accounts  in  reasonable  time 
and  in  good  order,  the  corpplaint  is  being  heard  all  round  of  the 
confusion  and  delay  of  the  Government  offices  in  not  only  failing 
to  remit  accounts  long  after  they  are  due,  thereby  involving  con- 
siderable financial  inconvenience  among  traders,  but  in  even  failing 
to  keep   in   proper  order  elementary  records  of  consignments  of 
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goods  of  which,  long-  after  they  have  been  consumed,  they  have  to 
admit  "no  ti*ace." 

As  regards  the  railways,  which  are  under  Government  control, 
the  conditions  are  no  better.  It  is  almost  a  regular  daily  occur- 
rence for  one  Government  Department  to  insist  upon  every  other 
interest  being  put  aside  until  an  urgent  demand  is  executed,  only 
to  afterwards  learn  that  the  gootla'*have  been  held  up  in  the  ware- 
house or  at  the  station  for  intervals  of  a  week  or  a  fortnight  while 
the  railway  companies  among  themselves  decide  when  to  carry 
them. 

That  the  railways,  which  are  one  of  the  vital  arteries  of  trade, 
and  especially  of  war  organisation,  are  hopelessly  understaffed,  and 
that  the  purely  military  demands  upon  them  have  been  far  too 
liberally  responded  to.  there  can  now  be  very  little  doubt  whatever. 
The  Government  was  long  ago  warned  of  this  impending  danger  - 
by  responsible  business  men,  but  once  again  the  military  influence 
overruled  the  commercial.  It  is,  perhaps,  a  somewhat  significant 
fact  that  whenever  complaints  are  made  as  to  the  shortcomings  of 
British  trade  organisations,  as  compared  with  those  of  other 
countries,  either  in  peace  or  war  times,  the  British  railways  are 
almost  invariably  found  to  rank  among  the  chief  offenders. 

The  continued  increase  in  the  wages  bill  presents,  perhaps,  one  of 
the  most  perplexing  problems  a  business  management  has  ever  had 
to  contend  with.  Whatever  doubts  the  employer  may  entertain  as 
to  the  Government's  wisdom  in  keeping  down  discontent  in  other 
directions  by  imposing  these  additional  burdens  upon  trade,  he  has 
priwitically  no  voice  whatever  in  the  matter  while  the  Government 
has  the  power  to  dictate  what  he  must  do. 

We  have  no  desire  to  criticise  the  Government  upon  what  it 
considers  the  best  policy  under  the  existing  difficult  and  unprece- 
dented conditions,  but  we  should  feel  more  reassured,  as  regards 
the  future,  if  the  Government  openly  declared  its  intention,  as  we 
have  before  suggested  in  these  columns,  it  ought,  in  common  fair- 
ness, to  offer  to  do,  not  to  abandon  the  employers  after  the  war  to 
settle  as  best  they  can  this  chaotic  problem  of  wages  readjustment, 
in  connection  with  which  so  much  bitter  controversy  and  discontent 
are  likely  to  be  associated. 


NEW   PATENTS  APPLIED   FOR,   1917. 

(NOT    YET    PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  385.  High  Holborn,  London,  W.C.,  and  at 
Liverpool    and   Bradford. 

16,103.  *'  Insulator  and  binder  for  ti-le^raph,  tek-phone,  electric,  &c., 
wires."     .\.    Spencer.      November  5ih. 

16.116.     "Magneto-electric    machines."      G.    Bowron.      November    5th. 

16,120.  "  M.'iintainin^:  constant  voltage  in  lighting  circuits."  Akt,  Ges. 
Broun,    B<n-ERi   et    Cie.      November    5th.      (Germany,    November    11th.    1916.) 

1G.122.  "  Constitution  of  the  magnetic  circuit  in  electric  ignition  apparatus 
for  internal-combustion  engines."  Akt.  Ges.  Brown,  Boveri  et  Cie.  Nov- 
ember 5th.      (Germany.   January    12th.) 

16,136.  "  Electric  accumulator  boxes."  C.  R.  D.  Pritchett.  &  Pritchett 
^SD    Gold  &■    Electrical   Power    .Storage  Co.      November    5ih. 

16,145.     "  Electric    furnaces."      N.    Prentice.      November   5rh, 

16,154.  "  Vats  for  accumulators,  batteries,  etc."  Etablissements  de  Dion 
BouTON   Soc.   Anon.      November  5th.      (France.   January    Uth.) 

16,179.     "  Incandescent    lan-ps."     W.    D.    Hamilton.      Novrmber    6ih. 

16.194.  "  Starting  devices  for  internal-combustion  engines."  A.  L.  M. 
Avres    &   J.    Grav   (Reynolds    &  AyresJ.      November    6th. 

16.201.  "  Engine-starting  apparatus."     G.  Green    &■    F.    Mav.      Js'ovember  6lh. 

16.202.  "  Electric    swi»ches."     A.    Holt.      November  6th. 

16,223   &    16,224.     "Electric    heating    and    cooking  app.Traf'Js.''     W .      '  s- 

SETt.      November  7th. 

16.231.     "Telephone     receivers."      A.     MarR.       November    7lh. 

16,244.  "  Electric  signalling  system."  F.  G.  Bell,  W.  C.  Davev  and 
Sterling  Telephone  &  Electric  Co.     November  7th. 

16,248.  "  Eleclrically-heated  gauntlet  gloves."  C.  G.  Nobrs.  Novemb'-r 
7th. 

16.261.  "  Electric  accumulators."  W.  H.  E-klev  &  H.  Leitner.  November 
7th. 

16,263.    '*  Railway     sign.illing."  McKenzie,    Holland    &    Westinghol'se 

Power  Signal  Co.*&   Union  Switch   &  Signal  Co.     November  7th. 

1H,2G4.  *'  Railway  signalling  systems  and  relays  for  use  therein." 
McKenzie,  Holland  &  Westinciiouse  Power  Sign/U.  Co.  &  Union  Switcii 
AND    Sir.NAL    Co,      November    7th. 

16.265.  *'  Magneto-electric  machines."  British  Thomson -Houston  Co., 
H.   VV.   H.   Warren   &  A.   P.  Young.     November   7th. 

16.266.  *'  Magneto-electric  machines."  British  Thomson-Hoi'ston  Co., 
.\.   G.   Salisburv    &    .\.   P.    Young.      November  7ih. 

16.267.  "  Magneto-electric  machines."  British  Thomson-Houston  Co. 
AND   A.    P.  Young.      November  7lli. 

16.276.  *'  Rht-ost.its."  Sir  W.  G.  Armstrong,  Wiiitworth  &  Co.  &  W.  E. 
Dalbv.      Novemb'-r   7ih. 

16.279.  '■  Regulating  shunt  dynamos."  .-\kt.  Ges.  Brows,  Boveri  et  Cie. 
November   7th.      (Germany,    November    lllh.   1916.) 

16.286.  "  Tt-rniinal  (otineciors  for  <'lertrical  conductors."  O.  Zimmerman. 
Nmember  7lh. 

IC,317.  "  Means  for  controlling  oleclric  lighling  of  motor  vehicles."  W. 
Curtis.     Novemb<yr   8th. 

16.320.  "Conduit  fittings  for  elLCtrical  wiring  installations."  W.  F.  Bovd. 
November  8th. 

16.321.  '*  Device  for  closing  orifices  in  riMif  and  walls  o(  electric  furnace 
through  which  electrodes  pass."  W.  Travis  &  T.  H.  Watson  &  Co.  Nov- 
embT  8th. 

16,3:J9.  "  Di-position  of  metals  by  olfcirolysis."  M.  A.  Bolton  &  A. 
Walker.     November  8ih. 

16.3.M.  "  Mngneto-elcctric  m.ichines."  British  Thomson-Houston  Co.  and 
A     P.    Young,      Novrmber  8th. 

16.374,  "  Sparking  plugs  for  explosion  motors."  G.  de  Brandner.  Nov- 
cmbtT  fith. 

16. :m.    ••  G.Tlvanic    baiterios."     G.  Oldham  &    J.  Oldham.     November   8th, 

16..39H.     '*  Spark  plugs."     F.    Grrkkn.     Novi-mber   8th. 

16.426.  '*  Railwav  signalling  and  high-frequency  selective  devices  for  use 
thcrrin."  McKknz'ie.  Holland  &  Wbstinghouse  Power  Signal  Co.,  and 
Union   Switch  &  Signal  Co.     Novrmber  9th. 

16.4.34.  '*  Dyn:^ mo-electric  machin.ry."  E.  Ghernhalch,  B.  Longbottom 
hhd   Lo-Tmkrmo  Patents,   Ltd.     Nosembcr  9th. 

16.439.  "  .Vro«Irome lighting  for  landing  of  aircraft."  C.\llenoer  s  Cvbif 
AND  Construction   Co.      November  9ih. 


16,44S.     "  Microphones."     H,    i-.    Allen.      November    9lh. 

16.449.  "  Electro-magnetic  healing  apparatus  and  elements."  Soc.  des 
Moteurs  .S\lmson  (System  Canton-Unn<^).  November  9th.  (France,  Noveni- 
brr   20th,   1916.) 

16,465.  "  Sparking  plug."  E.  A.  Baron,  G.  Baron  &  J.  J.  Baron.  Nov- 
pinlHr  9th. 

16.47.').  "  Electrical  heating  apparatus  for  application  to  clothing  and 
fabiic>."  A.  H.  Curtis,  Igranic  Electric  Co.  &  S.  R.  Wright.  November 
9ih. 

16,477.    "  fvlectrically-heated   gloves."     C.    N.  Holmquist,     November  9th. 

16,499.  "  Starters  for  rlrctric  motors."  Electric  &  Ordnance  Accessories 
Co.  &    N.    G.    Langrisii       November   10th. 

16.507.     "  Electric    furnace."     C.   tl.  voM    Baur.      November  10th. 

16.516.  "  Jointed  arms  or  brackets  for  carrying  incandescent  electric  or  gas 
lamps."      H.    C.   Tofield.      November    10th. 

16.517.  "  Electrical  alternating  current  relays."  Electhic  CoNTki;L,  Liu., 
AND   O.    Elefsen.      November   lOih. 

16.532.  "  Electric  vehicle,  &c.,  lamps."  W.  H.  Egcinton  &  H.  Luca^. 
Novrmber   10th. 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in  parentheses  are  those  under  which  the  specifications  will  be 
printed    and    abridged,   and    all   subsequent    pro^-eedings    will    be   taken. 

X9ie. 

10,57().  iliun-FREQUENCY  Genkrators  for  Wireless  Telegraphy  and  Tele- 
nioNV.     J.   Bcthenod  &    E.   Girardeau,     .\ugust  10th,    1915.      (101,148.) 

13,559.  .\UTOMOBii.E  Signals  and  the  like.  E.  T.  Gray  &  A.  T.  Hoevet. 
.September    5th,    1916.      (110,373.) 

13,080.  Telegraphy,  j.  S.  Withers  (K.  C.  Cox).  September  14th,  191G. 
(110,374.) 

13,671.  Dvnamo-electric  Machines.  British  Thomson-Houston  Co.  &  A.  P. 
Youn{<.     .Si.ptember  2Gth,    1916.     (110,376.) 

14,812.  lu-ECTRODES  FOR  Secondarv  Batteries.  S.  K.  Tylor  &  E.  H. 
Naylur.     October    18th,   1916.      (110,396.) 

14,859.  Electricity  Ml-lticore  Cablr  Dividing  Boxes  or  .Apparatus. 
British  Insulated  &  Helsby  Cables,  Ltd.,  &  R.  W.  Blades.  October  19th, 
1916.     (110,399.) 

15,242.  Eleciric  Heating  and  Melting  Furn.aces.  V.  Stobie.  October 
26th,   1916,     (110,409.) 

15,742.  Dynamo-electric  Machines.  A.  H.  Midgley  &  C.  A.  Vander\'ell 
and  Co.      November  3rt!,    1916.      (110,421.) 

16,041.     Electric   Signalling.     H.   Green.      November   9th,    1916.     (110,424.) 

17,048.  Electric  Heating  Apparatus.  M.  J.  Railing,  J.  H.  Farthing  &  F. 
Wlnstanley.      November  28th,    1916.     (110,438.) 

17,158.  Apparatus  for  Detecting  Fire-damp  in  Mines.  T.  J.  Thomas. 
November  29th,    1916.     (Addition   to  15,094/15.)      (110.439.) 

18.054.  Railway  Signalling  System.  E.  Paganini,  December  23rd,  1915. 
(102,953.) 

X81T. 

1,453.  Means  for  Locking  Electric  Lamps  in  their  Sockets.  G.  R.  Boitti 
and    British   Agencies,    Ltd.      January    29th,    1917.      (110,462.) 

2,494.  Manufacture  of  Armature  Driving  Spindles  for  Magneto-electric 
Machines.  K.  R.  Simms  &  Simms  Motor  Units,  Ltd.  February  SOth,  1917. 
(110,466.) 

3,125.  Apparatus  for  the  Electrolytic  Production  of  Copper  and  other 
Metals.      March    2nd,    1917.      M.    V.  .Garin.      (110,474.) 

4  237  Electrical  Condensers  and  Process  of  Making  same.  Philips, 
Brinton    C'o.      March   23rd,    1916.      (105,333.) 

4  860  Sparking  Plug.  F.  A.  Saxelby,  F.  H.  Bluemel  &  Bluemel  Bros. 
April    4th.  1917.      (110,492.) 

4,865.  Plug  Connections  for  Electric  Circuits.  H.  Lucas  &  W .  H. 
Edwards.     April   4th.    1917.     (110,493.) 

5  267  Ignition  Dvnamo-electric  Generators.  L.  J.  Ic  Pontois.  .^pril 
13th,    1917.     (110,496.)  ...,:,„ 

7,004.  Electric  Lampholders.  Cable  Accessories  Co.  &•  F.  H.  Reeves. 
Mav    16th.    1917.     (110,509.)  ^,,  ^ 

7150      Wireless  Telegraphy  Aerials.     S.   Hall.     May  18lh,  1917.   (110,513.) 

9  801  Electric  Switches.  H.  H.  Berry  &  W.  J.  Markham.  July  6lh, 
1917.      (110.523.) 

10.113.     Electrodes    for    use    in    Electrolytic    Gas  .  Genek_ators. 
L.  


I.    H. 


Levin.  December  20lh,  1915.  (Divided  application  on  15,357/16.)  (108.477.) 
11807  Heating  Conductors  of  Thermic  Telephones.  Naamlooze  \  en- 
nootschap  de  Nederlandsche  Thermo-Telef  boon  Maatschappij.  September 
15th,    1916.      (109,797.) 


Electric  Lighting  and  the  Value  of  House  Property.— 

In  the  Bow  County  Court,  last  week,  .Tuds'e  (iraham,  K.C., 
decided  that  to  have  a  house  fitted  out  with  electricity  enhanced 
its  value.  Messrs.  E.  .1.  Rosei:  Co.,  Ltd.,  sued  Wm.  Geo.  Shinnd.of 
Chiswick,  to  recover  .€2:!.  Defendant  deciiicd  to  move  out  of 
London  in  a  hurry,  and  saw  Messrs.  Trimmintr,  the  agents  for  the 
plaintiffs,  about  a" house  at  Teddinfrton.  and  it  was  alleged  that  he 
agreed  tD  take  it  on  a  three  years'  lease.  Fitting  it  out  with  elec- 
tricity was  spoken  about,  and  the  plaintiffs  agreed  to  pay  half.  Top 
speed  was  the  only  question,  and  the  work  was  proceedetl  with  at 
once,  the  completion  being  promised  in  eight  days.  The  house  had 
to  be  papered  as  well,  and  he  chose  the  paper.  The  electric  lighting 
actually  cost  £2C>  Ills.,  of  which  they  were  asking  £1S  53.  When 
they  sent  the  agreement  to  him  to  sign,  however,  he  refused,  saying 
his  wife  wiis  too  ill  to  be  moved.  They  had  done  the  work,  and 
wanteii  the  payment.  Mr.  Singleton,  of  Messrs.  ■).  Singleton  and 
Sons,  electric  "light  fitters,  Hampton  Hill,  said  they  fitted  the 
electric  light.  He  did  not  think  it  enhanced  the  value  of  a  house 
much,  as  some  people  wanted  gtis,  and  were  quite  (intent  with  it  for 
light  as  well  as  for  cooking.  The  plaintiffs  said  that  elt^tric  light 
would  not  benefit  at  all,  a.s  ix'ople  did  not  specify  for  it.  He  did 
not  eonsidf^r  electric  light  was  a  factor  in  the  matter  at  all. 
The  defendant  said  they  promised  to  send  the  agreement  along 
for  signature  in  two  days,  but  it  did  not  arrive  for  four,  by  which 
time  he  thought  it  was  off,  and  had  taken  another  house.  Counsel 
for  the  defence  said  it  was  a  ])re|)08terou8  claim  that  this  house 
should  lie  fitted  with  electric  light  anil  he  should  not  l)e  allowed 
a  penny  for  it.  Anylxxly  knew  that  fitting  a  house  with  electric 
light  increased  its  value.  Judge  Graham  ilecided  that  the  value 
was  increased,  and  gave  a  verdict  for  the  plaintiff  for  £21  orly, 
and  costs. 
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THE    I.E.E.     AND    ClllKKAT    TOPICS. 

We  have  recently  been  overw  iielmed  with  a  torrent 
of  addresses  of  C'liairnien  of  Local  Sections  of  the 
Institution  of  Electrical  Engineer's,  all,  as  well  as 
the  address  of  the  President,  delivered  within  a 
period  of  eight  days,  and  have  found  it  a  difficult 
matter  to  digest  so  generous  a  feast  of  reason,  con- 
trasting so  sharply  with  the  straitened  regimen  im- 
posed upon  our  alimentary  organs.  The  Presiden- 
tial Address  alone  would  have  sufficed  to  provide  a 
fruitful  source  of  topics  for  discussion;  we  have 
already  touched  upon  some  few  of  its  prominent 
features,  and  must  content  oiu"selves  with  a  brief 
reference  to  others. 

In  common  with  several  of  the  Chairmen,  Mr. 
Wordingham  laid  stress  upon  the  immense  import- 
ance of  research  in  connection  with  our  industries — 
not  only  in  the  development  of  new  methods  and 
discoveries,  but  also  in  the  field  of  pure  science,  in 
which  the  seed  is  sown  that  forms  the  indispensable 
origin  of  such — and  added  his  cjuota  to  the  universal 
appeal  for  co-operation  between  all  classes  of 
workers.  He  also  drew  attention  to  the  discour- 
agement usually  met  w'ith  by  inventors  in  this  coun- 
try, and  this  is  a  point  which  for  generations  has 
acted  as  a  brake  on  the  wheels  of  progress ;  appar- 
ently we  are.  as  a  nation,  inherently  sceptical  as  to 
the  value  of  new  ideas,  of  which,  nevertheless,  we 
have  always  been  prolific.  It  would  be  easy  to  cite 
scores  of  instances  in  which  British  inventions, 
turned  down  with  contempt  at  home,  have  been 
eagerly  taken  up  and  de;veloped  by  foreigners,  to 
their  great  profit;  the  striking  example  adduced  by 
the  President  will,  however,  suffice,  and  it  is  only 
to  be  regretted  that  we  are  not  ahvays  so  fortunate 
as  in  this  instance.  In  the  aggregate  an  immense 
amount  of  invention  and  discovery  of  British  origin 
must  thus  have  been  driven  abroad,  with  the  result 
that,  besides  losing  the  opportunity  to  establish  new 
industries,  we  have  later  had  to  pay  heavily  for  the 
products  of  the  foreign  manufacturers.  Not  only 
should  our  industrial  leaders  do  more  individually  to 
encourage  and  develop  the  spirit  of  invention  by 
more  liberally — or,  rather,  more  equitably — reward- 
ing inventors,  basing  their  assessment  on  the  true 
value  of  the  new  ideas  instead  of  the  usual  plan  of 
paying  as  little  as  they  can  in  decency  offer,  but 
also  our  patent  laws  should  be  radically  revised  in 
favour  of  the  inventor.  The  principle  at  the  basis 
of  "  letters  patent  "  is  to  obtain  full  publication  (as 
the  name  implies)  of  new  discoveries,  for  the  benefit 
of  the  nation,  whilst  rewarding  the  inyentor  by 
securing  to  him  a  monopoly  of  the  profits  for  a  term 
of  years;  it  is  needless  to  point  out  how  far  our 
patent  laws  fall  short  of  attaining  either  of  these 
ends,  and  the  utter  misconception  of  the  situation 
which  is  cherished  by  the  authorities  is  blatantly 
exemplified  by  the  fact  that  the  Patent  Office  is  con- 
ducted on  the  lines  of  a  revenue-earning  depart- 
ment!    Who  would  dream  of  running  the  National 
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Physical  Laboratory  as  a  trading  concern,  in  order 
to  assist  tlie  national  revenue  ?  Yet  to  do  so  would 
be  exactly  analogous  to  the  practice  pursued  in 
the  case  of  the  Patent  Office,  which  should  spend 
every  penny  of  its  revenue  on  the  improvement  of 
the  facilities  offered  to  inventors,  and  might  justly 
claim  a  national  subvention  in  addition.  We  are 
glad  to  observe  that  there  is  a  strong  movement  in 
progress  with  a  view  to  bringing  about  drastic  re- 
forms in   this  backward   department. 

The  National  Electric  Proving"  House,  advocated 
by  the  President,  is  an  institution  for  which  we  also 
have  repeatedly  pressed;  such  a  scheme  was 
actually  in  course  of  germination  just  before  the 
outbreak  of  war.  The  benefits  that  it  would  confer 
upon  the  electrical  industry  would  be  almost  incal- 
culable, and  we  most  sincerely  ho[)e  that  Mr.  Word- 
ingham's  powerful  advocacy,  backed  as  he  is  by  the 
B.E.A.M.A.,  will  bring  it  into  existence  at  the 
earliest  possible  date,  as  a  matter  of  urgency. 

For  the  President's  views  on  the  future  policy  of 
the  Government  for  the  furthering"  of  British  trade 
we  have  nothing  but  praise;  the  same  applies  to 
his  weighty  warning  with  regard  to  the  denial  of 
trading  relations  with  the  (German  after  the  war. 
Let  the  German  salesman  learn  that  his  wares,  like 
his  deeds,  stink  in  our  nostrils,  and  that  no  Briton 
who  values  his  self-respect  can  enter  into  any  sort 
of  intercourse  with  members  of  a  nation  that 
bedded  our  wounded  men,  prisoners  in  their  hands, 
on  horse-dung,  and  kicked  and  spat  upon  them  as 
they  lay  in  silent  agony. 

On  behalf  of  science  we  nnist  enter  a  gentle  pro- 
test against  the  conclusions  at  which  the  President 
has,  to  our  mind,  too  hastilv  arrived.     He  refers  to 
the  effect  upon  the  (German  nation  of  "  the  cultiva- 
tion   of  science  to   the    exclusion   of   other    human 
activities,"   and   infers    that    science    is    to    be    held 
accountable  for  the  barbarities  of  which  they  have 
been  guiltv.     Surely  this  is  a  mistaken  view.     In  the 
first  place,  the  Germans,  above  all  other  nations,  have 
made  a  speciality  of  those  studies  collectively  known 
as  the  humanities,   to  such  an  extent,   indeed,   that 
our  classical  teachers  are  constantly  referring  their 
students    to    German   authorities    upon   the    classics 
and  upon   other   branches  of  literary  erudition,    in- 
cluding— oh,    shameful    confession! — the    study    of 
the  English  language  and  history.     In  recent  years, 
comparatively  speaking,   they   have   studied  science 
also,  but  their  vile  prostitution  of  the  teachings  of 
science  to  the  ends  of  military  aggression  no  more 
reflects  upon  the  \"irtues  of  a  scientific  training  than 
ui)on    the    value    of    classical    studies.       It    is    their 
inherently      brutal      temperament.      their      intense 
egoism  and  vainglory,   that  is  at  the  root  of  their 
misdeeds.     Those  of  us  who  are  crying  out  for  re- 
form  in    our   educational    methods  demand   not.   as 
Mr.  Wordingham  suggests,  the  elevation  of  science 
to  the  position  of  "  the  be-all  and  end-all  of  educa- 
tion and  existence" — by   no    means:  what    we    call 
for  is  a  scientific  education,  a  very  different  thing, 
in  place  of  the  lop-sided  and  myopic  system  that  at 
present    dominates    our    public    schools    and    older 
universities,  and  we  most  heartily  endorse  the  Pre- 
sident's   support    of    "  those    moral    and    religious 
principles  which  alone  can  afford  adequate  or  worthv 
motives   for  human   action.'"      As   he  says   himself, 
engineering  as  a  profession.  "  rightly  apprehended, 
is    one    of   th«   most    ennobling,"    bringing   a    man 
"  into  intimate  contact  with  the  laws  and  processes 
of    Xature.  and    their   everlasting  truths."    a   senti- 
ment directly  oppose^  to  the  view  that  the  study  of 
science  can  debase  tlie  mind. 

In  conclusion,  while  we  have  had  occasion  to 
differ  in  some  respects  from  the  President,  we  are 
inclined  to  the  belief  that  our  differences  are  matters 
of  expression  rather  than  of  opinion,  for  we  have 
shown  that  on  those  very  points  his  words  can  be 
quoted  in  support  of  our  contentions:  and  we  have 


to  thank  him  for  an  address  which  contains  abun- 
dant food  for  thought,  and  should  be  read  by  every 
member  of  the  electrical  industry. 


The    technical    equipment    of   the 
The  One-man      average     British     tramway      under- 
Light-weiglit      taking     has     shown     comparatively 
Safety  Car.        little     progress    for   a    good     many 
years ;  and  in  many  cases  the  origi- 
nal type   of   equipment   is   still  used.     At   the   same 
time,  operating  conditions  have  undergone   a  com- 
plete   change,   especially    during  the   period   of   the 
war,   and  no  doubt  many  tramway  managers   have 
given  serious  thought  to  the  future  of  their  under- 
takings   under   the   conditions    which   may    possibly 
e.xist    for    some    years    to  come.       We    refer    more 
especially   to    the   smaller    systems,    which    may   be 
faced  not  only  with  abnormal  operating  costs,  but 
also  with  a  falling-off  in  the  travelling  habit  if  more 
stringent    economic    conditions   prevail.        If  with 
such  undertakings  the  problenii  of  making  ends  meet 
has  always  been  a  pressing  one,  what  will  it  be  in 
the  years  to  come  ? 

Consideration  of  this  matter  leads  to  the  reflec- 
tion that  British  tramway  authorities  are,  perhaps, 
rather  too  prone  to  follow  in  each  other's  footsteps, 
irrespective  of  conditions.  It  would,  for  instance, 
be  surprising  if  the  identical  type  of  car  which  is  a 
satisfactory  street  transport  unit  in,  say,  a  city  of 
300,000  people,  were  also  the  best  transport  unit  in 
a  provincial  town  of,  say,  30,000  inhabitants.  In  this 
connection,  we  cannot  help  feeling"  that  the  increas- 
ing use  of  the  light-weight  one-man  car  by  the 
smaller  American  tramway  systems  carries  with  it 
a  valuable  hint  to  our  own  tramway  authorities. 
The  American  problem  was  one  of  "  more  service 
at  less  cost,"  which,  although  arising  from  a  dis- 
similar cause,  i.e.,  jitney  'bus  competition,  has  many 
points  of  similarity  to  our  own.  At  the  present 
time  about  150  undertakings  operate  cars  of  this 
type,  so  that  their  success  in  the  States  as  a  means 
to  an  end  cannot  be  doubted. 

The  American  one-man  car  is  the  result  of 
specialised  design,  with  a  view  to  reducing  weight 
and  attendance,  or,  in  otli>er  words,  power,  main- 
tenance, and  wages  costs.  The  cars  are  single- 
truck  single  deckers,  built  low  with  24-in.  diameter 
wheels,  and  equipped  with  two  25-H.p.  high-speed 
motors,  which  weigh  about  36  lb.  per  h.p.,  as  against 
the  58  -lb.  of  the  old  standard  35-H.P.  motor,  and 
a  corresponding  reduction  is  made  in  controller' 
weight.  Air  brakes,  automatically  interlocked  with 
step  and  door  mechanism,  and.  in  emergency,  with 
the  power  circuit  and  sanding  arrangements,  are 
provided,  and  the  design  obviously  lends  itself  to 
high  rates  of  acceleration  and  retardation,  to  time 
saving  in  service  stops,  and  to  safety  conditions. 
While  it  is  true  that  the  pay-as-you-enter  idea  has 
not  caught  on  in  this  country,  it  must  be  remem- 
bered that  the  system  has  had  no  fair  trial  here,  and 
that  the  passenger  has  not  been  confronted  with  the  ' 
alternatives  of  paving  a  higher  fare  or  giving  him- 
self a  little  e.xtra  trouble. 

The  small  tramway  system  has  need  of  a  more 
flexible  car  unit  than  the  standard  four-wheel 
double-decker  commonly  in  use;  congested  traflic 
plays  no  part  in  its  problem.— rather  the  reverse, 
and  this  is  another  reason  why  the  more  nimble 
light-weight  car,  if  we  may  judge  by  American 
enthusiasm  as  to  its  traffic-building  propensities, 
.should  receive  consideration  here.  We  hesitate  to 
accuse  our  tramway  authorities  of  lack  of  origi- 
nality, especially  in  view  of  Mr.  Baker's  advocacy 
of  single-deck  cars  under  special  conditions  at  Bir- 
iiiiiigham  (see  Ei.kc.  Rkv.,  page  373),  yet  the  fact 
remains  that,  for  some  reason  or  other,  British 
tramway  practice,  with  minor  exceptions,  remains- 
stationarv. 
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THE     EDUCATION     AND     TRAINING     OF 
ENOINEERS. 

Bv   "RADIX." 


Till';  ,sul)jecl  dealt  with  at  the  meeting  licld  mi  (  )cto- 
ber  _>5tli  at  the  Institution  pf  Civil  l'Ji,L;ineei>. 
namely,  the  education  and  training  of  cngineer.s,  is 
one  of  vast  and  far-reaching  importance  to  liie  wel- 
fare of  the  nation,  and  the  country  owes  Mr.  A.  E. 
Herriman  and  .Mr.  A.  1'.  h'leming  a  deep  debt  of 
gratitude  for  tiie  initiative  they  have  taken  in  this 
matter.  .\  [)ioneer's  lines  do  not  lie  in  pleasant 
places  as  a  rule,  and  until  the  value  of  his  work 
comes  to  be  realised — more  often  than  not  vears 
after  his  deatli — he  is  apt  to  he  looked  upon  as  a 
"  crank,"  and  to  become  an  object  of  scorn  to  those 
who  are  not.  far-sighted,  or  of  open  hostility  to  those 
with  whose  interests  his  ideals  threaten  to  conflict. 

In  the  course  of  a  lecture  deli\-ei-ed  Ijefore  the 
Liverpool  Philomathic  Society  in  April.  iSbtj.  Hux- 
ley said:  "  I  ask  anyone  who  has  adopted  the  call- 
ing of  an  engineer,  how  much  time  he  lias  lost  when 
he  left  school,  because  he  had  -to  devote  himself 
to  pursuits  which  were  absolutely  novel  and  strange, 
and  of  which  he  had  not  obtained  the  remotest  con- 
ception from  his  instructors?  He  had  to  familiarise 
himself  with  ideas  of  the  course  and  powers  of 
Nature,  to  which  his  attention  had  never  been 
directed  during  the  whole  of  his  school-life,  and  to 
learn,  for  the  first  time,  that  a  world  of  facts  lies 
outside  and  beyond  the  world  of  words.  I  appeal 
to  those  who  know  what  engineering  is,  to  say  how 
far  I  am  right  in  respect  to  that  profession." 

These  words  are  as  true  to-day  as  they  were  4S 
years  ago. 

Our  Whole  system  of  education  needs  reform,  not 
only  with  a  view  to  afford  native  talent  greater  scope 
and  facilities  for  development,  but  also  to  provide 
better  means  for  ascertaining  the  existence  of  latent 
ability.  The  etymology  of  the  word  "  educate  " 
suggests  the  very  antithesis  of  our  present  methods. 
Under  our  existing  system  it  is  largely  a  matter  of 
chance  whether  that  which  lies  dormant  in  the 
child's  mind  is  "  led  out  "  or  is  stifled  by  what  it  is 
sought  to  "cram  in."  It  is  absurd  and  illogical  to 
subject  the  mind  of  each  youngster  to  an  identical 
course  of  training.  A  system  of  education  should 
be  an  intelligent,  not  a  mechanical,  one.  It  should 
stimulate  and  develop  individuality  and  elasticity  of 
thought,  and  not  formulate  a  standard  of  knowledge 
of  facts  which  merely  calls  for  a  certain  degree  of 
retentiveness  in  the  memory. 

One  speaker  referred  adversely  to  the  value  of  a 
college  education.  Another  defended  it.  and  stated 
that  "  there  is  nothing  wrong  with  a  college  educa- 
tion." That  is  technically  true.  There  is  nothing 
zcroug  with  it,  but  in  most  cases  it  results  in  a 
greater  or  less  degree  of  agility  in  mental  gym- 
nastics which  one  finds  wholly  out  of  place  in  the 
stomi  and  stress  of  after-life.  I  will  give  an 
instance,  for  the  facts  of  which  I  can  vouch:  — 

A  man  attended  the  three  years'  engineering 
course  at  one  of  our  best-known  colleges  during 
the  'eighties.  Each  year  he  took  first  or  second 
place  in  the  class  examination  in  heaven  knows  how 
many  subjects.  He  was  awarded  two  scholarships. 
He  then  spent  about  two  years  in  the  shops.  He 
had  previously  studied  for  upwards  of  four  years  in 
France  and  Germany,  and  spoke  both  languages. 
After  his  shop  experience  he  was  offered  the  magni- 
ficent salary  of  £50  a  year  as  assistant  to  his  quon- 
dam professor  of  engineering.  Now  the  really  sad 
part  of  this  storv  is  that  experience  in  after-life 
proved  to  this  man  that  his  professor  was  perfectly 


right.  lie  was  certainly  not  worth_  more-it  is 
doubtful  il  lie  was  worth  even  as  nnich.* 

This  man  has  connnanded  four-figure  retainers 
for  many  years,  but  he  atlrilnites  this  to  the  educa- 
ti(]n  he  i^ase  himself  in  the  school  of  experience  of 
the  world.  ;md  ol  men  and  things. f  The  best  men 
he  has  had  as  assistants  have  been  those  who  did 
not  write  letters  of  the  alphabet  after  their  names, 
Imt  who — as  Mr.  lladow  would  say — were  good 
men  as  well  as  skilled  men  :  they  were  men  of  sound, 
healthy  moral  jirinciple. 

This  ex])erience,  though  by  no  means  singular, 
should  not  lead  to  an  under-estimation  of  the 
value  of  knowledge  of  theory  in  engineering. 
Without  the  science  of  engineering  little  pro- 
gress would  be  matle,  I  am  contending  against 
the  inharmonious  mental  develojnnent  which  results 
from  the  kind  of  engineering  training  one  receives 
at  college.  The  scientific  part  is  excellent,  but  the 
practical  part  is  almost  worse  than  useless.  One  of 
the  speakers,  in  referring  to  a  machine  which  had 
been  made  in  the  laboratory  of  a  certain  college, 
said  that  it  was  admirable  in  every  respect,  but 
there  were  two  questions  which  no  one  was  allowed 
to  ask  about  it :  how  Ioiil;  it  had  taken  to  make. 
and  what  it  had  cost. 

In  view  of  the  vast  and  ever-increasing  accumula- 
tion of  knowledge,  scientific  and  jiractical,  I  feel 
very  strongly  that  we  have  already  entered  upoii-  an 
era  in  whicli  any  attempt  on  the  part  of  one  man  to 
keep  pace  both  with  scientific  research  and  with  its 
application  in  practice,  is  foredoomed  to  failure. 
The  specialist  in  practical  engineering  must  not 
specialise  also  in  science,  and,  per  contra,  the  scien- 
tific engineer  must  not  pose  as  a  practical  man. 
They  should  hunt  in  couples,  and  eacli  shoulfl  know 
•  enough  about  the  other's  field  of  activity  to  ensure 
intelligent  co-operation. 

There  are  two  important  points  to  which  the 
Committee  should  give  their  attention.  They  should 
endeavour  to  secure  State  aid  for  carrying  on  ex- 
perimental research  on  a  nuich  larger  scale  than  has 
hitherto  been  possible  witli  the  resources  at  the 
command  of  individuals  and  firms.  Secondly,  we 
nuist  cease  from  blinding  ourselves  to  the  progress 
made  by'other  nations.  We  have  been  prosperous 
in  the  past  in  spite  of,  rather  than  because  of,  our 
methods.  Those  whose  business  it  should  have  been 
to  read  the  handwriting  on  the  wall  have  wrapped 
themselves  up  in  the  cloak  of  insular  prejudice,  and 
have  even  refused  to  listen  to  the  warnings  of  those 
who  travelled  beyond  the  confines  of  this  island. 
"  Blinkers  off  "  should  be  one  of  the  watchwords 
of  the  Committee. 

The  reference,  on  the  part  of  five  speakers,  to 
the  moral  element  in  the  education  and  training  of 
engineers  is  exceedingly  significant,  for  it  shows 
that  we  are  awakening  to  the  fact  that  "  the  tree 
of  knowledge  is  not  the  tree  of  life  ":  but  the  diffi- 
dent and  almost  apologetic  tone  of  those  allusions 
is  sadly  suggestive  of  the  growing  realisation  that 
the  moral  law  is  becoming  honoured  more  in  the 
breach  than  the  observancei — a  fact  which  is  at  the 
root  of  most  of  the  social  evils  of  the  day. 

Take  the  present-day  relations  between  Capital 
and  Labour.  Can  one  say,  with  justice,  that  either 
side  is  wholly  in   the  right?     Unfortunately,   those 

*  "  Wlien  a  iiian'.s  iiiio\vl<>tli.'o  i,s  not  in  older,  the  more  of  it 
he  lias  the,  greater  will  l)e  his  confusion  of  thought.  When 
facts  are  not  organi.sed  into  faculty,  the  greater  the  mass  of 
them  the  more  will  the  inind  stagger  along  under  its  burden, 
hampered  instead  of  helped  by  its  acquisitions.  A  student 
may  become  a  very  Daniel  Landiert  of  learning,  and  remain 
utterly  useless  to  liimself  and  all  others."  (Herbert  Spencer, 
"  Study  of  Sociology,"  Chap.  XI,  p.  267.) 

t  "  Strictly  speaking,  every  one  mu.st  educate  him.self." 
(Hamilton.  "Metaphysics."  lecture  I.)  The  objective  truth 
of  this,  as  a  fact  of  exiierience,  and  its  bearing  upon  the  vital 
importance  of  the  development  of  Will  and  the  formation  of 
proper  habits  of  mind  in  the  young,  needs  no  demonstration. 
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who  have  championed  the  cause  of  Labour  have  for 
the  most  part  been  recruited  from  the  ranks  of  those 
whose  minds  are  inharmoniously  developed.  It  is 
not  difMcuIt  to  see  clearly  if  one  does  not  see  far,  and 
the  fatal  error  underlying  the  well-meant  efforts  of 
these  would-be  reformers  was  to  attempt  to  accom- 
plish in  shirt-sleeves  that  which  a  diplomat  would 
have  approached  in  evening'  dress.  They  sought  to 
fight  Capital  instead  of  co-operating  with  it,  with 
the  very  natural  conseciuence  that  the  party  attacked 
adopted  the  same  tactics.  Production  has  therebv 
suffered  enormously,  and,  what  is  worse,  the  moral 
of  both  men  and  masters  has  tended  to  degenerate. 
Incidentally,  both  sides  seem  to  have  ignored  the 
fundamental  principle  tliat  Capital  and  Labour, 
though  necessan,-  factois  in  the  production  of 
wealth,  are  in  themselves  powerless  to  accomplish 
anything  useful  without  the  exercise  of  directive 
ability,  just  as  the  conception  of  "  force  "  neces- 
sarily involves  souTcbody  or  something  that  gives 
it  direction. 

(  'I'll  he  conliiiiii'il.  > 


THE     ROMANCE     OF     ELECTRICAL     WORK. 


By  a.  ARNOLD. 


In  the  early  days  of  electric  lijfhtintf,  the  <rlamoiu'  of 
novelty  spread  itself  over  all  dealings  with  the  little-known 
si-ience,  and  the  pioneers  of  progress  were  afire  with  enthu- 
siiistic  fervour,  alike  in  tlieir  serious  work  and  in  their 
imaginative  ideas  of  the  future  field  of  their  activities. 
Romance  was  writ  large  upon  the  earlier  applications  of 
electrical  transmission  of  energy  and  its  utilisation  as  a 
lighting  agency.  Men  dabbling  with  it  were  regarded  as 
being  of  necessity  a  separate  species  of  the  (/eintH  homo,  and 
were  looked  up  to  almost  as  suiicrmen.  The  idea  that 
without  fire,  and  by  nothing  more  than  the  touch  of  a 
button,  light  could  be  mysteriously  tapped,  appealed  very 
strongly  to  the  imaginations  of  a  generation  accustomed  to 
messy  oil  lamps  and  an  indifferent  gas  supply.  The 
vast  majority  of  the  populace  had  not  come  into  more 
intimate  contact  with  electric  lighting  than  by  seeing  a 
few  meagre  examples  at  exhibitions,  or  perhaps-  noticing  a 
little  converted  public  lighting.  The  possibilities  of 
power  transmission,  electric  cooking  and  heating,  wireless 
telegraphy,  and  the  many  other  applications  of  electrical 
utilisation  of  energy  were  not  only  unknown,  liut 
unsuspected,  at  any  rate  by  the  non-technical  public. 
Techiii('al  men,  to  some  slight  degree,  realised  a  part  of 
these  possibilities,  bat  certaiidy  never  dreamt  to  what 
enormous  proportions  and  importance  the  electrical  supply 
<jf  energy  would  grow.  A  Hue  spirit  of  almost  altruistic 
enthusiasm  was  in  their  ranks,  and  their  ardent  zeal  for 
the  best  that  they  knew  in  electrical  matters  and  the 
conscientious  energy  with  which  they  tackled  their  every- 
day work  and  the  new  problems  that  were  continually 
arising  began  to  infect  even  the  jjhlegmatic  public.  The 
progress  that  was  made  in  the  popularising  of  electric 
lighting  among  the  ultra- conservative  people  of  this  island 
was  due  not  only  to  the  intrinsic  merits  of  the  commodity, 
l)ut  to  an  even  larger  extent  to  the  enthusiasm  and  zeal  of 
those  pioneers  who  undertook  its  development. 

To-day  nearly  all  the  ardour  of  that  glorious  time  has 
vanished.  Familiarity  has  indeed  blunted  our  appreciation 
of  the  romance  electrical.  Every  man  is  for  himself — out 
to  make  the  most  money  out  of  the  job,  and  caring  noufht 
fur  anything  else.  The  altruistic  ideas  and  ideals  have  all 
frankly  disappeared,  and  electrical  work  has  lost  all  its 
romantic  glamour,  and  has  become  merely  a  methotl 
whereby  Capital  and  Labour  exi)loit  the  public  puree  for 
their  own  advantage.  Even  among  municipal  concerns  the 
electricity  department  has  begun  to  be  considered  a  neces-sarv 
evil,  ratlier  than  the  glorious  opi>ortunity  it  may  have  been 
perceived  to  be  for  providing  one  and  all  with  a  plentiful 
supply  of  energ)-  at  cost  price,  to  the  end  that  the  locality- 
may  prosper  and  the  community  at  large  benefit  thereby. 


Conijiiniics  arc  usually  '(-undid  aliuiit  their  aims,  whirh 
arc  tirst  and  last  fiiianc-ial,  and  to  the  attainment  of  their 
ends  they  will  even  in  some  cases  sweat  their  em)il(iyes  and 
grudge  their  plant  the  expansion  and  attention  it  should 
rightly  receive.  The  attitude  of  the  individual  j»ngiiiecr, 
too,'  has  become  less  noble,  almost  ignoble.  Men  in  this 
l<iud  of  work,  no  less  than  in  almost  every  other  path  of 
life,  become  so  sophisticated  that  they  find  it  practically 
impossible  tn  enthuse  upon  any  subje(tt,  and  particularly  so 
upon  the  work  which  occupies  a  very  large  jMirtion  of  their 
lives.  Where  is  the  enthusiasm  of  the ^  old  society  meet- 
.  iiigs  ?  They  have  degenerated  into  solemn  advanced  lec- 
tures, with  but  very  few  exceptions.  And  the  personnel  of 
the  industry  in  general  has  become  infei-ted  with  the  2(ith 
century  "  fed-n])-fsm,"  and  does  as  little  as  possible  (-(in- 
sistent with  keeping  the  despised  job. 

The   fruits   of  these   things   are    becoming   daily   more 
a]ij)arent.     There   is   a    complete    lack    of    understanding 
lietween  the  men  and   llie   managements,  between  the  statTs 
and  the  managements,  and   between   the  managements  and 
the  public.     The  threatened  railway  strike  in  the  middle  of 
the   greatest  war  ever  undertaken  was  sympl;omatie  of  the 
general  unrest  prevailing  ;  none  the  less  dangerous,  bei-ause 
it  is  usually  less  vocal  than  in  this  (-ase.     The  men  suspect 
the  managements  of   making  large  profits  and  withholding 
more  than  a  fair  share,  the  managements  consider  that  the 
men  are  taking  ad\-antage  of  the  lack  of  labour  to  put  for- 
ward  unreasonable  demands.     Staff  men  arc  only  waiting 
for  the  jiroclaniation  of  peace  to  change  their  \enue  ;  they 
hope   to  obtain   improved  conditions  and  pay,  considering 
that  tlieir  extra  work  and  worry  has   not  f)een   sufficiently 
recognised    by    their    pi-esent   employers.     The   emjiloyers 
apparently  imagine  that  as  they  have  been  legally  aide  to 
control   their  staffs  during  the  war  to  a  large  extent,  such 
conditions  will  last  Indefinitely ;  and  hence  if  the  staff'  men  do 
not  like  their  present  status  and  pay,  they  can  do  the  other 
thing.     In  many  cases,  too  (with  some  shining  exceptions), 
the  management's  attitude  to  the  public  has  been  e(piivocal.  . 
They  ha^-e   not  seriously  attempted  to   keep  a  reasonably 
competent  staff',  nor  have   they  sufficiently  impressed  the 
authia-ities  with  the   necessity,  in  the  national  interest,  for 
jiormits  to  obtain  new  plant.     The  first  item  was  doubtless 
due  to  patriotic  but  mistaken  zeal  ;  the  second  has  limited 
the  output  of  munitions,  coal,  (fee,  and  has  been  as  bad  for 
the  shareholders  as  for  the  country  at  large.     The  public 
would  have  benefited  here  again  had  the  powers  that  be  in 
the  electrical  world  been  gifted  with  a  little  more  enthu- 
siasm, imagination,  and  common  sense.     All  these  troubles 
are.  to  a  great  extent,  due  to  lack  of  confidence  between 
master  and   man.  and  to  the  want  of  co-operation  between 
administrative  bodies.     Industry  is  at  civil  war  :  peace  can 
come  by  the  ruin   of  one  of  the  combatants  (in   this  case 
ruin  of  one  entails  collapse  of  the  other)  or  by  wise  negotia- 
tion.    Could  confidence  be  restored,  nisgotiations  could  take 
place  ;  but  the  sincerity  of  the  delegates  must  be  beyond 
reproach.     While  suspicion  is  in  the  air  peace  is  impossible, 
for  the  alternative   red  ruin    of    reaction  or   mob    rule  is     J 
unthinkalde. 

Cannot  the  old  hearty  relations  between  master  and  man 
(and  assistants  and  man)  be  resurre(-ted  ?  Is  industry  too 
far  riven  to  rise  again  to  nobler  things?  Could  the  old 
enthusiasm  and  pride  of  each  individual  in  his  own  life  work 
be  rediscovered,  there  would  be  fewer  mean  advantages 
taken,  suspicion  would  give  place  to  a  hearty  Confidence  that 
each  man  was  working  for  the  common  good,  and  internecine 
strife  would  cease  with  a  nuitual  redistribution  of  oppor- 
tunities and  privileges.  The  ancient  age  of  romance  and 
'  chivalry  would  return,  and,  coupled  with  modern  civilisa- 
tion's advantages,  would  make  this  world  a  very  ])leasant 
place.     But  probaiily  this  is  too  I'topian  to  be  pra(-tical. 

The  moral,  however,  is  obvious.  Without  being  jiessi- 
mistic,  the  ])re.sent  labour  situation — giving  that  term  the 
Ijroadest  significance — cannot  be  described  as  other  than 
serious,  and  it  is  admitted  to  be  so  by  many  writers,  even 
l)y  those  of  anti-Socialistic  tendencies.  At  the  conclusion 
of  the  world-war  the  situation  will  be  aggravated  by  the 
demobilisation  of  many  thousands  of  workers  newly  released 
from  discipline,  and  unless  some  alteration  takes  |)lace  before 
then  the  results  will  probably  be  disastrous.  The  attitude 
of  the  educated  classes  influcuces  the  workers  very  extensively. 
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iiml  the  present  stak'Hrj^s  in  llic  ronnci'  is  :i  rnal  cau.sc  til'  the 
ilisiiffectiou  of  the  masses.  A  rctiini  to  the  former  ideals,  to 
keenness  and  enthusia.sm  on  the   part  of  all  in  authoriiy, 

•  would  he  an  e.xample  which  would  exert  a  very  stcadyinn' 
iutluenee,  and  which,  coupled  with  a  sympathetic,  haudlinif 
of  the  firicvanees  wliich  may  lie  shown  to  lie  W(dl  j;roundi'd, 
would  probably  allay  the  prevailinj,'  discontent.  And  such 
ii  revivification  of  enthusiasm  should  not  be  difficult  to 
electrical  men,  for,  after  all,  romance  is  not  dead.  Too 
close  aiiiilieation  to  detail  makes  it  difficult  to  take  the  lou<;- 
view,  it  is  true,  but  a  few  moments'  reflection  will  show 
that  even  within  the  hist  few  months  there  have  been 
developments  in  electromechanical  circles  wliich  would  have 
ajipeared  but  the  wildest  of  dreams  to  the  jii'eceding  j;'eiiera- 
tion,  and  a  closer  followiiifj;  of  tlie  technical. jjeriodirals  is. a 
capital  remedy  for  those  who  tend  to  become  l/ltisc.  Tlie 
realm  of  wireless  telegraphy  has  a  peculiar  glamour  for  the 

•  hca\-y  electrical  engineering  devotee,  and   riir  rersd,  and 
-,  even  in  these  days  of  stress  and  hurry,  a  hobby  of  this«;ort  is 

a  valuable  aid  to  sanity  and  enthusiasm.  The  participation 
in  technical  debates  of  the  more  iufomial  sort  (of  which  the 
Fi'iduy  evening  discussions  of  the  Junior  Institution  of 
Kngiueers  are  about  the  best  example)  and  the  cultivation 
of  the  spirit  of  camaraderie  among  members  of  such  Associa- 

^  tions  are  other  methods  of  combating  incipient  staleness, 
while  keeping  within  strictly  professional  interests.  In 
addition,  some  concern  of  a  totally  different  and  more 
personal  nature  may  be  indulged  in  with  profit,  and,  indeed, 

.  the  man  is  fatally  prosaic  who  can  only  derive  inspiration 
from  contemplation  of  his  own  department  of  life.  These 
many  suggestions  are  not  exhaustive,  of  course,  but  may 
serve  to  show  that  not  only  the  pioneers,  but  their  humbler 
followers  may,  if  they  will,  retain  their  pristine  zeal,  and 
even  be  able  to  find  some  ioii'-(h-rirrc. 


QAS     FIRINO     BOILERS. 


BiT  T.  M.  HUNTEK,  M.A.,  B.So. 


{Ahatract  of  paper  read  before  the  Institution  of 
Electrical  Engineers.) 
G.\s  as  :i  boiler  fuel  was  first  used  in  connection  with  blast 
furnaces  somewhere  about  the  middle  of  last  century.  Huge 
quantities  of  dust  were  deposited  in  the  boiler  flues,  resulting 
in  a  constant  decrease  of  the  evaporation,  and  requiring  to 
be  cleaned  out  every  few  weeks.  Under  these  circumstances 
the  possibilities  of  the  fuel  were  not  reah.sed.  About  25  years 
ago,   gas-eleaning    plants  were  introduced,    which    did    away 

:   with  this  disadvantage. 

The  introduction  of  regenerative'  coke-oven  plants  next  pro- 

■  vided  quantities  of  gas,  which  was  also  u.sed  for  boiler  firing. 
It  was,  however,  found  that  even  with  this  richer  gas  the 
efficiency  of  gas-fired   boilers  was  still  very  low. 

^     The  theory  gained  ground  that  gaseous  fuel  was  unsuitable 

■.  for  boiler  firing,  and  that  it  was  impos.sible  with  it  to  obtain 
anything  like  the  efficiency  or  the  evaporation  obtainable  in 
the  same  boDer  by  coal  firing. 
About   20  years  ago    the  INIond    ]3y-pioduct   producer,    fol 

;  lowed  by  other  producers,  provided  another  source  of  gas  in 
large  quantities,  and  in  some  cnses  this  gas  was  used  for 
boiler  firing.  The  author  thinks  that  in  no  case  yet  has  gas 
firing  of  boilers  with  by-product  producer  gas  been  made  a 
commercial   success,    but   he  firmly    believes  that    there  are 

:  modern  producer  and  boiler  plants  even  now  on  the  market 

-  which  can  make  the  gasification  and  gas-firing  proposition  a 

:   commercial  success  under  suitable  conditions. 

Gas-oleaning  plants  made  the  use  of  producer  and  blast- 
furnace gas  possible  in  gas  engines,  but  the  adoption  of  steam 
turbines  reduced  the  steam  per  horse-power-hour  from  20 
to  about  10  lb.,  and  it  became  evident  that  if  gas-fired  boilers 
r«uld  raise  the  steam  at  7.3  per  cent,  efficiency  the  results 
from  a  modern  turbine  set  would  be  as  good  as  those  from 
a  gas-engine  set,  while  as  regards  reliability  and  the  skilled 
attendance  required,  the  steam  turbine  was  unquestionably 
first. 

There  is  no  doubt  that  gas-fired  boilers  have  now  a  greater 
future  than  ever.  Probably  the  time  is  not  .so  far  distant 
when  our  present  method  of  burning  coal  together  with  its 
valuable  by-products  will  be  considered  obsolete,  and  possibly 
even  illegal.  It  will  then  be  replaced  by  some  type  of  by- 
product producer  or  coal  distillation  plant  yielding  gas.  and 
this  gas  will  without  doubt  be  largely  used  for  boiler-firing 
pui'Doses. 

Calorific  Value  of  Gas. — The  calorific  value  of  a  gas  is  ex- 
pressed in  this  country  as  the  number  of  therms  (^.th.tj.)  in  1 


(11.  ft.  at  GO  dcg.  P.  and  30  in.  mercury  column.  On  the  Conti- 
nent, normal  conditions  are  0  deg.  0.  and  TOD  mm.  mercury. 

The  calorific  value  of  a  gas  is  found  by  burning  the  gas  in  a 
calorimeter,  and  measuring  directly  the  heat  produced.  This 
mclhod  reduces  all  the  products  of  combustion  to  the  tcni- 
jicratare  of  the  atmosphere,  and  thus  eondeuses  the  wat<'r 
vapour  arising  from  the  combustion  of  11,  and  hydrogen  com- 
jiounds.  The  value  thus  obtained  is  called  the  "  gross  calorific 
value  "  of  the  gas. 

In  almost  every  case  where  gas  is  burned  for  practical  pur- 
poses, the  water  vapour  arising  from  the  combustion  escapes 
to  the  chimney  as  a  vapom-,  and  is  not  condensed.  It  has, 
therefore,  become  the  custom  to  treat  the  latent  heat  lost 
through  the  non-condensation  of  this  water  vapour,  not  as  a 
charge  against  the  boiler,  but  as  a  charge  against  the  gas 
it.self.  The  "  net  calorific  value  "  of  a  gas — which  is  the 
value  generally  quoted — is  the  gross  calorific  value  less  tho 
latent  heat  of  the  water  viipour  of  combustion. 

If  in  any  8i>ecial  case  the  products  of  combustion  are  cooled 
down  so  far  that  some  of  this  wat-er  vapour  does  condense,  a 
calorific  value  more  nearly  approaching  the  gross  calorific 
value  would  have  to  be  used,  otherwise  the  results  shown 
would  be  quite  deceptive.       '    ■ 

To  calculate  the  calorific  value  from  the  analysis  of  a  gas, 
we  multiply  the  volume  of  each  constituent  by  the  calorilic 
value  of  that  constituent,  and  add  together  tho  results.  The 
following  table  shows  the  calorific  values  of  the  common  con- 
stituents of  gas;  and  an  example  is  added  to  show  the  method 
of  using  the  table. 


«s 

Gross  calorific 
values. 

Net  calorific 
■    values. 

Gas. 

Therms 

per 
cb.  ft. 

■ 
Calories 

per 
cb..mecre. 

Therms 
cb.*'(t. 

■ 
Calories 

per 
00.  metre. 

Carbou  monoxide,  CO 
Hydrogen.  H.^       ...         ... 

Methane,  CH4 

Ethylene,  C.,H,,     

Hydrogen  Sulphide,  HaS... 

■344 
342 

1,063 

1.724 

659 

-   3,062 

■  3,042 

■  0,460 
15,300 

5,860 

■  -■'•      ^ 

344 
293-0 
966 
1,627 
619 

3,062 
2,613 
8,598 
14,480 
5,513 

Calorific  Value  op  a  Coke-Oven  Gas. 
Analysis,  per  cent.        Net  calorific  value. 


H., 

40-1 

0-491 

X 

2,613 

= 

1.282 

CH4 

326 

0-326 

X 

8.598 

= 

2,800 

CaH4 

31 

0-031 

X 

14,480 

= 

449 

CO 

8-1 

0-081 

X 

3,062 

= 

248 

6-6 
0-5 

4,779  calories  per 

cb.  metre. 

lOO'O 

= 

537  therms  per  cb. 

ft 

The  question  of  gross  or  net  calorific  value  of  the  gas  often 
leads  to  misunderstandings.  It  is  advisable  in  all  contracts 
that  it  should  be  clearly  specified  which  value  of  the  gas  is 
to  be  used,  so  as  to  avoid  any  possibility  of  friction.  In  all 
the  calculations  given  in  this  paper  the  net  calorific  value  of 
the  gas  is  used. 

Value  of  Gas. — Let  us  assume  a  coke-oven  plant  of  50  by- 
product ovens  whigh  deals  on  an  average  with  100,000  tons 
of  coal  per  year,  and  yields  6.000  cu.  ft.  of  surplus  gas  of  4.50. 
therms  per  cu.  ft.  per  ton  of  coal.  If  this  gas  were  burned 
with  an  efficiency  of  80  per  cent,  it  would  be  possible  to 
generate  220,000,000  lb.  of  steam  from  and  at  212  deg.  F., 
which  corresixinds  to  96,500  tons  of  steam  per  year. 

If  the  value  of  a  ton  of  steam  to  a  colliery  is  taken  at  Is.  3d., 
the  value  of  the  surplus  gas  will  be  just  over  £6,000,  and 
each  1  per  cent,  efficiency  lost  or  gained  will  make  a  difference 
of  f  60.  It  the  100,000  tons  of  coal  should  produce  70,000  tons 
of  coke,  the  total  value  of  the  gas  will  be  nearly  Is.  9d.  per 
ton  of  coke. 

Of  the  heat  generated  in  a  blast  furnace  50  jier  cent,  is 
consumed  by  the  process  of  making  iron,  and  the  other  60 
pcv  cent,  is  recovered  in  the  blast-furnace  gas.  If  we  assume 
one  ton  of  coke  to  be  used  per  ton  of  iron,  and  the  value 
of  blast  fui-nace  coke  to  be  18s.  per  ton,  9s.  per  ton  of  iron 
«is  represented  by  the  calorific  value  of  the  gas.  If  the  stoves 
consume  30  per  cent,  of  the  surplus  gas,  and  if  10  per  cent, 
be  allowed  for  losses  through  bell  lowering,  60  per  cent,  is 
available  for  boiler  firing,  representing  a  value  of  nearly 
5s.  6d.  per  ton  of  coke. 

Ix!t  us  assume  that  a  ton  of  coke  is  equivalent  to  27,800.000 
therms;  then  13,900.000  therms  per  ton  of  coke  will  be  avail- 
able in  the  gas,  and  if  60  per  cent,  of  that  is  surplus  for  boilers 
and  gas  engines.  8,340.000  therms  can  be  burned  under  boilers. 

If  we  again  assume  a  boiler  efficiency  of  80  per  cent.-. 
8.340.000  therms  would  give  3.13  tons  of  steam  from  and  at 
100  deg.  0.  per  ton  of  coke.  If  the  value  of  steam  at  iron- 
works is  2s.  per  ton,  which  corresponds  to  a  coal  price  of  12b.. 
and  an  evanoration  of  6  lb.  of  steam  per  lb.  of  coal,  we 
obtain  6s.  3d.  worth  of  steam  per  ton  of  coke. 

In  order  to  realise  the  economical  importance  of  the  whole 
question,  let  us  assume  the  case  of  an  ironworks  with  four 
furnaces  using  on  an  average  3,000  tons  of  coke  per  week. 
The  value  of  the -coke  for  boilcfr-flring  purposes  is  in  their 
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case  £-18,750  per  year,  and  each  1  per  cent,  difference  in  effici- 
ency means  a  diiferenco  of  no  less  than  £487.  It  is  hardly 
credible,  yet  true,  that  scarcely  any  ironworks  obtains  a 
boiler  efficiency  of  more  than  50  per  cent.,  and  that  many 
net  an  efficiency  much  lower  than  this,  so  we  see  that  small 
ironworks  as  described  above  are  losing  30  per  cent,  of  £48,750, 
or  £14,610  worth  of  steam  a  year,  which  could  easdy  be  re- 
covered. The  question  of  gas  economy  is  thus  seen  to  play 
a  most  important  part  in  the  financial  prospects  of  ironworks. 

Returning  to  the  case  of  the  ironworks  described  above,  the 
loss  per  ton  of  coke  is  at  least  Is.  lid.  when  assummg  an 
efficiency  of  50  per  cent.  As  efficiencies  are  frequently  as  low 
as  40  per  cent.,  the  actual  losses  sustained  are  often  over 
'2s.  7d.   per  ton  of  coke.  .    . 

The  manufacture  of  pig-iron  in  Great  Britara  was  some 
10.000,0(X)  tons  a  year  before  the  war,  so  that  if  the  average 
loss  is  only  2s.  per  ton,  the  formidable  sum  of  ±l.t)00,000  a 
year  is  sent  up  the  stacks  of  the  ironworks  of  Great  Bntam. 
"  Very  few  people  at  present  use  producer  gas  for  boder  hnng. 
On  tlie  other  hand,  at  many  works  there  are  considerable 
amounts  of  waste  products,  like  belt  pickmgs,  coke  breeze 
shale  etc  which  are  very  rich  in  combustible  matters,  and 
vet  unsuitable  for  boiler-firing  purposes.  Any  proposition 
would  be  welcome  which  would  render  it  ix>ssible  to  tuni 
these  waste  products  to  profitable  account  without  endanger- 
ing the  stability  of  the  steam  supply.     ,,.,..  .,, 

The  fallacy  of  a  producer  gas  proposal  for  boiler  firmg  with- 
out absolute  security  of  the  results  obtained  m  tiie  boilers 
is  evident  if  the  following  figures  are  taken  into  consideration 
A  modern  producer  will  yield  nearly  75  per  cent,  of  the  heat 
contained  in  the  fuel  as  heat  in  the  gas,  and  with  the  old 
combustion  arrangements  hitherto  in  vogue  no  higher  effici- 
encv  than  50  per  cent,  can  be  counted  on,  so  tfiat  only  dl^ 
iwr'cent.  of  the  heat  in  the  fuel  appears  as  heat  m  the  steam    . 

If  we  take  a  fuel  containing  12,000  therms  per  lb.,  the  total 
steam  raised  in  a  gas-fired  boiler  per  jb.  of  fuel  in  the  pro- 
ducer would  not  exceed  4-^  lb.  from  and  at  212  deg.  F  Then, 
again  U  lb.  of  this  had  to  be  returned  to  the  producer  m 
the  blast  so  that  the  net  evaporation  for  outside  purposes 
was  only  3  lb.  ptr  lb.  of  fuel.-  Under  ordinary  circumstances 
the  sanie  fuels  fired  into  boilers  would  have  given  7  or  b  lb. 
of  steam  per  lb.  of  fuel  With  modern  combustion  arrange- 
ments an  efficiency  of  50  per  cent,  with  producer  gas  can  be 
raised  to  75  per  cent.,  so  that  fuel  of  12,000  therms  will  give 
7  lb  of  steam  per  lb.  of  fuel;  and  as  with  the  lat-est  by-product 
recovery  producers  the  steam  necessary  for  producing  by- 
products has  been  reduced  to  the  amount  necessary  to  dnve 
the  blowers,  &c.,  the  actual  yield  would  be  over  6-J  lb.  of  steam 
per  lb  of  fuel.  The  result  in  steam  for  outside  purposes  is 
not  materially  worse  than  if  the  fuel  had  been  burnt  m  the 
boilers,  and  the  by-products  are  available  to  provide  tor 
depreciation,  interest,   and  profit. 

Suitability  of  Gas  for  Boiler  Finng. -Coke-oven  gas  gives 
comparatively  higher  efficiencies  than  the  two  other  kinds  ot 
gas  in  gas-fired  boilers  owing  to  the  greater  ease  with  which 
it  can  be  burned.  The  nature  of  the  gas,  however,  renders 
it  difficult  to  make  burners  which  will  deal  with  large  quan- 
tities of  gas.  The  comparatively  narrow  flues  of  Lancashire 
boders  offer  so  much  resistance  to  a  speedy  expansion  of  the 
burning  gas  that  unless  we  use  forced  draught  the  evaiwra- 
tion  from  coke-oven  gas  in  Lancashire  boilers  is  confined  to 
5  000  toa,000  lb.  per  hour.  If,  therefore,  new  boilers  are  con- 
templated it  wDl  always  be  advisable,  provided  that  the 
quahty  of  the  water  permits  it,  to  choose  water-tube  boilers. 
Coke-oven  gas  is  particularly  suitable  for  firing  water-tube 
boilers  and  with  suitable  combustion  arrangements  evapora- 
tions of  5J  lb.  per  sq.  ft.  of  heating  surface  can  easily  be 
obtained  at  the  highest  efficiency.  ,     ,  ■•     ,     , 

Blast-furnace  and  producer  pas  though  of  comparatively  low 
calorific  value,  provided  that  they  are  clean  and  supplied  under 
suitable  pressure,  will  give  good  results,  both  in  Lancashire 
boilers  and  in  water-tube  boilers.  With  Lancashire  boilers 
evaporations  of  over  8,(KX»  lb.  per  liour  can  be  obtained,  and 
with    water-tube  boilers   5  to   5i  lb.   per  sq.    ft.    of   heating 

^  Blast-furnace  gas  we  have  to  accept  a.s  it  comes  from  the 
furnaces  It  is  so  important  that  the  iron  made  should  be 
exactlv  what  is  required,  that  the  kind  of  gas  produced  )S 
never" likely  to  be  a  matter  of  much  concern  to  the  blast- 
furnace manager.  We  must  accept  the  tact  that  occasionally 
the  gas  is  hardly  condiustiblc  at  all,  and  we  must  devise  means 
to  deal  even  with  this  condition.  .  ,  ,  r^ 

The  matter  is  different  in  dealing  with  producer  gas.  Gas 
is  here  a  valuable  product,  though  only  the  second  product 
in  point  of  value.  The  manager  of  the  producer  has  it  in  his 
power  to  give  us  a  gas  which  is  much  more  or  niuch  le^s 
suitable  for  boUer  firing.  Wc  naturally  wish  the  richest  pos- 
sible gas,, as  it  is  the  oasie.st  gas  to  burn.  At  one  large  Mond 
plant  the  gas  was  found  to  be  just  under  100  thenns  per 
cu.  ft.,  while  at  many  plants  the  gas  is  over  150  therms  per 

'^"  Apart  from  the  question  of  calorific  value,  there  is  the 
question  of  the  constituents  of  the  gas.  Two  gases  of  similar 
calorific  value  can  be  shown  which  would  give  very  different 
results  on  combustion.  By-product  producer  gas  is  made  by 
blowing  steam  and  air  into  the  producer  fire,  and  the  resulting 
gas  contains  hvdrogon  and  CH..  These  gases,  on  burning, 
form  respectively  I  and  2  cu.  ft.  of  water  vapour  per  cu.  ft. 


of  tL  and  CH^,  and  the  latent  heat  absorbed  in  forming  this 
vapour,  viz.,  906  therms  per  lb.  of  vapour,  is  at  present  one 
of  the  inevitable  losses  in  the  use  of  the  gas.  The  only  way 
in  which  this  heat  could  be  recovered  would  be  by  cool- 
ing the  chimney  gases  sufficiently  to  condense  the  water 
vapour,  and  this  is  impossible  with  our  present  economisers. 
To  show  the  losses  which  are  inevitable  from  this  cause,  the 
author  gives  the  analyses  of  several  gases,  the  net  calorific 
value,  and  the  number  of  therms  lost  by  latent  heat  in  the 
water  vapour  caused  by  combustion. 


Coke-oven 

Blast-fuiTiace 

Moore  pro- 

Mond pro- 

gas. 

coke-gas. 

ducer  gas. 

ducergas. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

C02        

— 

12 

12-7 

l(i 

CO 

8'1 

2!l 

15'5 

8 

H 

491 

r.5 

20-2 

23-4 

CHi           

326 

(17 

22 

3-2 

CH*          

31 

— 

. — 



X2 

(i-|> 

.'■.6-8 

49-4 

49-4 

0., 

0-5 

— 

0-2 

— 

Themis. 

Therms. 

Therms. 

Thenns. 

Calorific  value  (cold 

.540 

112 

132 

130 

ga~,) 

Loss  by  latent  heat 

5Si 

IJ 

m 

17 

in  vapour  of  com- 

bustion 

This  table  shows  the  great  value  of  the  losses  from  this 
cau.se.  A  gas  is  more  valuable  for  boiler  firing  which  has  a 
greater  proportion  of  GO  to  H„,  other  things  being  equal.  Pro- 
ducer buyers  should  look  carefully  into  this  point  when  speci- 
fying new  plant.  A  certain  amount  of  steam  must  be  blown 
into  the  producer  in  order  to  recover  the  ammonia,  but  at 
present  far  more  is  ussed  than  the  amount  necessary  for  this 
purpose  in  order  to  cool  the  fire.  The  author  believes  that 
some  other  method  should  be  adopted  for  'this  cooling.  The 
Moore  producer,  mentioned  above,  does  part  of  this  cooling  by 
means  of  a  water  jacket.  It  has  been  suggested  that  much  of 
this  cooling  could  be  done  by  some  method  such  as  by  blow- 
ing in  boiler  flue  gases  carrying,  say,  15  per  cent,  of  COj, 
and  taking  advantage  of  the  ab.sorption  of  heat  which  occurs 
when  CO.  is  reduced  to  CO  in  the  iiresence  of  heated  carbon. 
This  is  known  in  America  as  the  Eldred  process.  In  this  way 
the  gas  should  be  improved  and  much  steam  saved.  The 
question,  liowever,  is  still  in  the  region  of  experiment. 
{To   be   continued.) 


CORRESPONDENCE. 


Letters  receired  by  vs  after  5  P.M.  ON  Tuesday  cannot  appear  nnlil 
the  t'ollow'uiq  week.  Corresponilentu  should  forward  their  communi- 
cations at  the  earliest  po.isihle  moment.  I\'o  letter  can  be  published 
unless  we  hare  the  luriters  name  and  address  in  our  possession. 


The  I.K.Ii.   Discussion  on  the  Metric  System. 

In  the  note  publi^hcd  in  your  cuncnt  is.sue  under  tin- 
above  heading,  reference  is  made  to  the  lecture  I  had  tin- 
honour  of  delivering  before  the  menibers  of  the  Institutif)n  ol' 
Civil  Engineers  and  Kindred  In.stitutions  in  March  last. 

My  lecture  was  subsequently  reproduced  in  pamiihlet  foim. 
of  which  I  enclo.^e  a  copy,  and,  in  the  event  of  any  of  your 
readers  being  particularly  interested  in  the  approaching  I.E.E. 
discussion.  I  should  be  glad  to  supply  copies,  as  far  as  my 
.stock  permits,  on  hearing  from  them. 

The  inclusion  of  this  subject  in  the  I.E.E.  syllabus  f<ir 
December  13th  is  welcome,  as  affording  a  further  opiwrtunity 
for  its  complete  ventilation  at  a  time  when  it  is  receiving  con- 
siderable attention.  I  venture  to  hope  those  participating  in 
the  debate  will  devote  their  attention  to  the  suggestion  of 
ways  and  means  of  overcoming  such  difliculties  as  are  inci- 
dental to  any  change,  rather  than  to  criticisms  of  the  destruc- 
tive order  which  would  merely  postpone,  and  therefore  rend.-r 
still  more  difficult,   our  inevitable   adoption  of  this   overdue 

reform.  ...       ,      ».  .  w-  r 

Harry   Allcock,  M. I.E.E. 

Hale.  Cheshire,  \orcmhcr  24f/i,   1017. 


Training  Chinese   Enfjineering  Representatives   for  Chinese 
Trade. 

Some  time  back  a  point  was  rais,>d  in  the  local  Press  com- 
paring the  output  of  engineers  from  the  Eastern  imiversities 
with  the  opportunities  for  employment  in  any  of  the  engi- 
neering branches.  More  men  arc  being  tunu-d  ou  than  em- 
pfoyment  can  be  found  for.  with  the  result  that  a  Inr^e  "'""- 
her  of  them  have  to  a<-.ept  posts  other  than  those  for  vhuh 
their   training   primarily  fitted  them.  a,-,.„<.lp 

It  is  obvious  that  the  future  commercial  war  and  stiuggle 
for  new  marVets  will  result  in  the  opening  up  of  China,  and 
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that  the  stni(,»j,'Io  will  iiivulvo  great  clluitti  on  the  part  of  the 
eouiiietinj^  nations.  Up  to  the  pre.sent,  tnuling  in  this  country 
ha.s  heini  carried  out  through  the  agoney  of  native  inter- 
mediaries, and  in  view  of  the  great  extent  of  the  country,  the 
ditl'erenet'  in  tongue.s,  iVc,  it  is  diflieult  to  sec  how  these 
.agents  can  he  dispensed  with.  Theri'  ;'an  l)e  no  douht  that 
the  nation  that  can  get  at  the  natives  by  ('hinese  inter- 
mediaries pos.ses.sing  a  good  connnercial  and  engineering 
training  stands  the  best  chance  of  getting  the  market,  and 
lor  this  reason  I  think  that  Britisli  manufacturers  sliould 
take  advantage  of  this  sur[ilus  of  raw  material,  who  depart 
from  Eastern  univer.sitics,  and  make  them  oilers  of  training 
in  their  works,  Ac,  in  commercial  and  engineering  practice. 
In  n'turn  for  these  facilities  the  native  engineers  should  ai't 
as  representatives  for  the  firm  hv  whom  thi'V  were  traiiieil 
for  a  speeilied  t<M-m.  '1  he  cilTer.  I  l)elii'V<'.  would  he  eagcily 
accepted,  and  the  monetary  outlay  would  he  small  in  cijiii- 
Iiarison  with  the  henefits  that  would  accrue  later.  The 
Western  nation.s  who  will  compete  in  this  field  will  need 
every  ounce  of  their  energy  to  stem  the  rising  tide  of  Japanese, 
trade  with  China.  The  Japanese  have  a  college  at  Shanghai 
for  S[X>cially  training  their  ow-u  countrymen  for  work  in 
China,  and  over  IXXl  students  have  been  passed  through  who 
are  now  working  in  various  jiarts  of  the  country.  .  This 
.scheme  has  proved  ,so  succes.sful  that  the  erection  (jf  laigcr 
colleges  is ,  imder  considevi>tion.  Seeing  that  such  a  step  is 
impossible  in  our  ci'\  I  think  an  experiment  on  the  lines 
I  suggest  above  woiihl  be  justilieil   In    the   result. 

Celestial. 
Hong-Kong,   Hcplcntbcr  30//'i,   1!)I7. 


Portable  lilecfric  Lamp  Cookings  Box. 

I  have  reail  with  interest  the  description  in  your-issue  of 
November  9th  of  Mr.  Edwards's  cooking  b(]X.  I  am  fully 
convinced  that  thi.s  is  the  system  by  which  cooking  will  be 
carried  out  in  the  future:  the  pre.sent  wasteful  and  haphazard 
methods  of  cooking  are  a  disgrace  to  a  civilised  race,  and  the 
need  for  economy  in  coal  is  irakiiig  people  wake  up  to  the 
fact. 

I  have  been  working  on  the  .same  lines  as  Mr.  Edwards  fiu- 
the  last  IS  months,  and  have  arrived  at  the  .same  geneva' 
arrangement,  but  have  a(lopt(-cl  two  distinct  additionil 
features,  viz..  an  automatic  temperatuie  control  and  an  auto- 
matic starting  arrangement. 

In  my  automatic  cooker  I  u-m'  only  a  Iti  i.r.  lamp  in  a  com- 
pletely insulat*>d  box,  in  which  the  (ooking  utensils  are  very 
nearly  a  ht.  the  air  space  being  sm.ill.  In  a  pocket  in  the 
heat-insulating  material  there  is  a  th  ■lu'd  strip  which,  when 
the  temperature  reaches  a  predetej-mined  tigure,  cuts  otf  the 
lamp  on  the  thermo-bliuk  principle,  maintaining  the  tem- 
perature a  little  below  boiling  point.  This  prevents  anything 
in  the  co<iker  from  boiling  over.  If  Mr.  Edwards  tried  to 
cook  porridge  with  his  arrangement  I  am  afraid  he  would 
find  that  it  had  boiled  over  when  he  opened  it. 

In  addition  to  this.  I  have  an  alarm  clock  arranged  with  a 
contact  which  is  closed  ,  liy  the'  alarm.  The  arrangement 
makes  an  excellent  breakfast  cooker,  and  to  anyone  without 
a  servant,  or  with  one  that  won't  get  up  in  time  in  the  morn- 
ing, this  automatic  should  be  a  boon. 

At  night  the  oatmeal  or  Quaker  Oats  is  put  in  the  buttom 
container  with  the  necessary  quantify  of  cold  water  and  salt, 
and  in  the  top  the  rashers  of  bacon  or  fish.  &c. ;  the  plates 
are  put  on  top.  and  the  whole  closed  down.  The  alarm  is 
then  .set  for.  say,  6  o'clock,  and  at  8  o'clock  you  can  come, 
down  to  find  your  breakfast  ready,  perfectly  cooked,  and 
[liping  hot.  One  would  be  inclined  to  think  that  the  oatmeal 
would  be  lumpy,  but  this  is  not  so.  and  bacon  cooked  in  this 
way  is  not  distinguishable  from  that  fried  in  the  ordinary 
way.  The  co.st  of  current  tor  cooking  breakfasts  for  two  is 
less  than  jd.  a  week,  with  current  at  Ijd.  per  unit.  To  any- 
one tasting  a  stH\ak  or  chop,  for  the  first  time,  that  has  been 
cooked  by  this  slow  method  it  comes  as  a  revelation. 

This  automatic  cooker  will  be  especially  u.seful  to  anyone 
who  is  uncertain  as  to  meal  hours;  food  can  be  left  in  four 
or  five  hours  after  it  is  ready,  and  come  out  exactly  the  same 
as  if  just  ready.  To  be  able  to  come  home  at  any  time  of  the 
day  or  night  to  a  hot  meal  without  any  preparation,  cooked 
at  the  cost  of  a  fiaetion  of  a  farthing,  should  put  electricity 
for  cooking  in  a  positinn  from  which  it  will  be  difficult  for 
the  gas  engineer  to  oust  it. 

Patent  has  been  applied  for.  and  this  automatic  cooker  will 
shortly  be  placed  on  the  market. 

Percy  Watson,  A.M.I.E.E. 

(Northern  ElectoicaF;  Co.) 
Crimsbv,    .Voer/ii/irr   '\-2fh.  1017. 


German  Cables  Specified  in  War=time. 

I  see  it  constantly  stated  that  the  people  of  the  country 
are  determined  to  have  no  further  trade  with  (iermans.  but 
I  am  afraid  that  unless  this  is  made  in  some  way  compulsory, 
we  shall  find  ourselves  in  a  short  time  doing  as  much  trade 
with  them   as  ever 

I  received  a  specifu-ation  for  certain  new  work  in  a  private 
house,  from  a  leadinir  I-eeds  architect,  and  to  my  great 
astonishment   the   cable   is   specified  to   bi'    manufactured  by 


the  Lahiuiyer  Electrical  Co.,  which  1  think  1  am  correct  in 
a.ssumiug  is,  or  was,  an  enemy  concern,  and,  as  far  as  I  am 
aware,  has  been  wound  up  as  such. 

It  is,  of  course,  quite  rea.sonal)le  to  suppose  that  this  archi- 
tect has  never  taken  the  trouble  to  read  liis  specifications, 
but  it  is  lather  an  unfiprtunale  commentary  on  our  past 
methods  of  trading  when  anyone  rellects  that  it  W'as  possible 
at  any  time  to  insert  a  clau.se  in  a  specification  coinp<>llirig 
the  tenderers  to  purchase  (Jerman  goods. 

This  is  more  apparent  when  one  considers  tlie  large  number 
of  high-class  cable  makers  there  are  in  this  country. 

R.  Talshaw. 

Harrogate,  ^ni'mihcr  •^Olli,   H)I7. 

[It  is  dirtii'ult  ind<M>d  to  iinthustand  how  any  Uritish  archi- 
tect could  be  induced  to  sjx'cify  that  Cl<'rnian  cables  must  be 
ii.sed,  in  |)eace  time;  but  how  .such  a  clau.se  could  be  allowed 
to  stand  in  war  time  pas.ses  comprehension.  Wi-  fully  agree 
with  Mr.  Falshaw  that,  in  face  of  such  a  clause,  the  necessity 
of  compul.sory  measures  for  the  protection  of  British  manu- 
facturers is  manifest. — Eds.  Elec.  Rev.] 


The   E.T.U.  or   the  A.E.S.E.? 

Your  article  is  most  opportune,  and  most  [(enplo  will  wel- 
come it  as  a  basis  from  which  to  attack  the  probleiris  of  (he 
central-station  engineers.  I  was  also  interested  to  read  that, 
as  regards  the  workmen  in  central  stations,  theie  was  not 
the  same  trouble,  as  they  favoured  trade  union  methods;  also 
that  there  were  several  unions  who  catered  for  them. 

In  passing,  1  should  like  U)  say  that  I  fail  to  find  any  real 
difference  between  a  trade  union  and  an  a.ssociation,  buth 
primarily  being  formed  to  safeguard  collectively  the  indiviilual 
worker.  I  will  admit  that  trade  union  methods  of  the  past 
(and  the  present,  in  .some  cases)  leave  much  to  be  desired, 
but  there  are  signs  and  portents  that  the  future  will  find 
better  methods  in  vogue,  in  whii-h  the  employer  and  arbitra- 
tion will  take  more  prominent  parts. 

But  I  certainly  thing  that  the  central-station  workmen 
.•should  also  start  to  organi.se  themselves,  as  the  wages  ques- 
tion, for  instance,  is  just  as  bewildering  between  the  various 
stations  as  is  the  case  of  the  technical  stafl's.  At  present. 
when  a  central-station  worker  joins  a  trade  union  he  immc- 
diiit^-ly  finds  himself  alone,  paying  for  a  programme  which  is 
of:cn  quite  outside  his  compa.ss.  having  no  voting  power  to 
f  i:\vard  his  own  particular  ideals,  and  generally  having  to 
accept  a  condition  of  affairs  which  is  lower  than  is  now  his, 
and  with  no  one  t)  really  trouble  about  his  trouldes  ami 
gruuibles  in   the  future. 

I  would  be  greatly  oliliged  if  you  would  find  a  place  in 
your  valuable  journal  to  put  this  letter  (I  sincerely  apologise 
for  its  length),  in  the  hope  that  it  might  produce  evidence 
of  members  of  the  engine  and  boiler-plant  departments  of 
central  stations  who  have  .similar  ideas,  in  which  case,  should 
they  desire,  we  might  arrange  a  meeting  to  discuss  a  means 
of  uniting  ourselves  in  one  union,  or  to  a  union  who  ypould 
form  a  branch  for  central  station  employes  only,  on  similar 
hues  to  the  Electrical  Section  of  the  National  Union  of  Rail- 
waymen.  Progress. 


Resistances  in  Parallel. 

In  yom-  issue  of  the  9th  inst.  there  is  a  letter,  accompanied 
by  a  calculating  chart,  from  Mr.  L._0.  Meyer.  In  the  letter 
he  speaks  only  of  two  resistances  i'n  parallel,  but  his  chart 
can  be  used  for  any  number  of  resistances  in  parallel.  Take 
five  re.si.stances  of  '2,  4,  .5.  8.  and  10  ohms  respectively  :  the 
fir.st  pair  taken  off  the  chart  give  1.33  ohms.,  the  next  pair 
S.08  ohms.  The  joint  resistance  of  these  two  gives  0.93  ohm. 
Taking  the  la.st  fimnc  and  the  remaining  resistance,  viz. ,10 
ohms,  gives  us  0.8.5  ohm,  which  is  the  resistance  of  all  five 
in  parallel. 

A.  G.  Hilling. 

Stamford   Hill.   Soremhcr  mii,  1917. 


The  Sensibility  of  the  Eye.— A   recent  pulilication  of 

the  Bureau  of  Standards  (Scientific  Paper  No.  .S0.3").  entitled  ''Rela- 
tive Sensibility  of  the  Average  Eye  to  Light  of  Different  Colours, 
and  Some  Practical  Ajiplications  to  Radiation  Problems"  gives 
data  on  the  spectral  sensibility  to  radiation  of  the  average  eye,  as 
based  upon  a  yroup  of  130  observers.  The  relative  visibility  curves 
were  determined  with  a  flicker  photometer  and  an' equality -of- 
brightness  photometer.  The  data  indicate  that  fiO  per  cent,  of  the 
cases  examined  fall  into  three  quite  evenly  divided  groups,  which 
are  either  (1)  red-sensitive.  (2)  blue-sensitive,  or  (3)  average  :  while 
30  per  cent,  of  the  ca.'ses  examined  are  quite  evenly  divided  into 
three  groups  which  fall  below  the  averasre  sensibility  in  either 
(1)  the  red.  (2)  in  the  blue,  or  (3")  in  both  the  red  and  the  blue, 
thus  givinar  rise  to  an  apparently  high  sensibility  in  the  green.  A 
mathematical  equation  is  given  of  the  average  visibility  curve. 
wMh  is  applied  in  a  .separate  paper  in  calculating  the  luminous 
energy  emitted  by  a  black  body  .at  various  temperatures  ;  also  the 
luminous  efficiency,  the  Grova  wave-length,  and  the  mechanical 
equivalent  of  light.  The  value  of  the  latter  is  about  .50  candles 
per  watt  of  luminous  energy  of  masimunj  vidhilitv.l 
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NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Readers  are  hirifed  to  submit  particularx  of  new  or  improred 
ilerirex  and  apparatus,  which. will  he  jiublished  if  considered  of 
.siiftirient  interest. 

Sampson  Acid  and  Water-Proof  Lampholder. 

Messks.  Ward  &  Goldstonk,  of  Salford.  Manchester,  have 
recently  introduced  the  patent  acid  and  water-proof  lampholder 
shown  in  6g.  1.  It  includes  a  vitreous  porcelain  shell,  the  upper  part 
or  chamber  of  which,  enelosiiitr  the  to)i  of  the  oi'dinary  lampholder,  is 
tilled  with  a  sealinjr  compound,  while  an  acid-proof  rubber  shield 
hermetically  seals  the  lower  portion  of  the  lampholder,  tittin;;' 
between  the  porcelain  shell  and  lump  bulb.     The  interior  lamp 


Fig.  1.— Acid  and  Water-proof  Lami'hoIjDeu. 

holder  is  locked  in  position  in  the  shell  by  means  of  two  shade  rinjrs, 
the  upper  one  havin<r  projectinj::  claws  which  fit  into  a  slot  in  the 
)K)rcelaiu,  preventinfr  the  lampholder  from  turning  round  in  the 
.■^hell  when  screwed  into  position. 

The  holder  is  easy  to  wire  and  takes  standard  toutth  rubber 
jacketted  flexible  oord  ;  it  is  suitable  for  use  in  chemical  works  or 
exposed  positions. 

Bennis  Portable  Elevators. 

JIany  industrial  processes  involvinfr  the  handling'  or  transport  of 
materials  could  be  performed  with  greater  speed  and  ettjoiency,  and 
with  a  large  saving  in  labour,  but  in  many  of  these  cases  the 
installation  of  a  fixed  or  elaborate  conveying  system  would  not  he 
practicable  or  justifiable,  owing  to  the  changing  venue  of  operation. 
or  the  irregular.  pos,sibly  infrequent,  and  not  always  calculable, 
[leriofls  when  its  us(>  would  be  reciuired.  Such  conditions  are 
admirably  met  by  the  use  nf  portable  elevators  or  conveyors.  They 
can  l)e  brought  into  use.  as.  and  when  reiiuired  ;  they  can  be  moved 


Fig.  2.— Pobtabue  Electric  Elevator. 

from  place  to  place  with  tb»  greatest  ease,  and  they  can  be  arranged 
80  that  the  work  of  loading  and  unloading  can  be  carried  outlfcy 
merely  reversing  the  ninning'. 

A  small  portable  coal  elevator  ef  this  type  made  by  Me.s.srs. 
E.  Bes.vip  4:  Co..  Ltd..  of  2>>.  Victoria  Street.  S.W.  I.  is  shown  in 
fig.  2.  It  is  10  ft.  long  between  the  centres  of  the  drums,  and  has 
bucl(cts  H  in.  wide. 


The  framework  of  the  elevator  consists  of  rolled  steel  channels 
and  angles  braced  together.  The  top  and  bottom  of  the  elevator  is 
formed  out  of  cast-iron  plates. 

The  bearings  for  the  shafts  are  cast  on  the  plates,  and  the  whole 
is  bolted  together  to  form  a  self-contained  structure. 

The  elevator  is  mounted  on  a  portable  truck  in  such  a  uianiier 
that  the  angle  of  the  elevator  can  be  altered  if  desired. 

The  truck  is  built  out  of  mild  steel  sections  and  is  carried  on  four 
rollers  attached  to  pivoted  axles.  The  top  of  the  axle  is  made  with 
a  square  so  that  it  can  be  turned  round  with  a  spanner,  and  provi- 
sion is  made  for  locking  the  wheels  in  four  positions.  The  axles 
work  independently  of  each  other. 

The  elevator  is  driven  by  two  chain  drives.  Two  sprocket  wheels 
are  placed  on  the  pivot  shaft.  One  of  these  sprockets  is  driven 
direct  from  the  motor,  and  the  other  sprocket  drives  the  elevator 
shaft,  so  that  the  relative  centres  of  the  shafts  are  maintained 
irrespective  of  the  angle  of  the  elevator. 

When  in  operation  the  elevator  is  pushed  up  to  the  coal  heap,  and 
the  coal  trimmed  forward  to  the  buckets.        -  ' 


LEGAL. 


Bibmingham  Railway  Carriage  and  Wagon  Co., 
Round. 


Ltd.,  r. 


In  the  Court  of  Appeal,  before  Lords  Justices  Swinfen  Eady, 
Warrington,  and  Scrutton,  on  November  21st,  there  was  heard  the 
appeal  of  the  respondent  in  this  case  from  the  award  of  Judge 
Howard  Smith,  sitting  at  the  West  Bromwich  County  Court  as  the 
Arbitrator  under  the  provisions  of  the  Workmen's  Compensation 
Act. 

The  appellant,  Round,  who  was  in  the  employment  of  the 
applicants  as  an  electrician's  assistant,  on  October  29th,  I'.iltf,  met 
with  an  atlmitted  accident  which  resulted  in  his  right  hand  being 
crushed,  the  little  finger  being  rendered  permanently  useless  and 
the  ring-  finger  "being  also  somewhat  seriously  damaged.  Round 
at  the  time  of  the  accident  was  22  years  of  age.  The  employers 
paid  him  half  wages  of  Kis.  7d.  per  week  down  to  May  23rd,  1917, 
wlien  they  filed  an  application  to  redeem  the  weekly  payments  by  a 
lump  sum  payment.  The  County  Court  Judge,  after  hearing  the 
medical  evidence,  found  there  was  some  partial  earning  incapacity 
of  Round  as  a  result  of  the  accident,  but  that  it  was  not  permanent, 
and  he  assessed  the  compensation  payable  by  the  employers  to  him  at 
the  sum  of  £80,  for  which  amount  he  miide  his  award,  without  making 
any  order  as  to  costs.  From  this  decision  Round  now  appealed,  upon 
the  ground  that  in  the  circumstances  the  County  Court  Judge 
should  have  assessed  the  compensation  payable  by  the  applicants  to 
him  upon  the  basis  that,  as  a  result  of  the  accident  and  the  injuries 
he  had  sustained  to  his  hand,  he  was  partially  permanently 
incapacitated  from  earning  the  wages  in  the  future  which  he 
would  in  the  ordinary  course  expect  to  earn  as  a  skilled  man  in  his 
trade. 

At  the  conclusion  of  the  arguments  of  counsel,  their  Lordships 
held  there  was  evidence  upon  which  the  learned  County  Court 
Judge  could  justify  his  award,  and  dismissed  the  appeal,  with 
costs. 


Methoi'olitan  Water  Board  r.  Dick,  Kekr  &  Co.,  Ltd. 

.Judgment  was  given  in  the  House  of  Lords,  on  Monday,  in  an 
appeal  by  the  Metropolitan  Water  Board  from  an  order  of  the  Court 
of  Appeal. 

Mr.  P.  0.  Lawrence,  K.C.,  Mr.  Holman  Gregory,  K.C..  and  Mr. 
.loshua  Goodl.and  appeared  for  the  appellants;  Mr.  Upjohn,  K.C., 
Hon.  F.  Russell,  K.C.,  Sir  Ernest  Pollock,  K.C.,  and  Mr.  Douglas 
Hogg,  K.C.,  for  the  respondents.  The  facts  of  the  case  have 
al  ready  been  reported. 

The  Lord  Chancellor,  in  moving  that  the  appeal  should  be 
<li8missed.  said  the  question  in  this  case  was  whether  a  contract 
lor  tlie  construction  of  reservoirs  and  waterw'orks  between  the 
Metropolitan  Water  Board,  the  appellants,  and  Messrs.  Dick,  Kerr 
and  Co..  Ltd.,  the  rosponrlents,  could  be  treated  by  the  respondents 
ius  ,it  an  end,  in  consequence  of  an  order  of  the  Minister  of 
Munitions  that  work  under  the  eontr.nct  should  cease.  The  action 
was  begun  by  the  Metropolitan  Water  Board  by  writ  dated 
May  I'.ltb.  I'.UK.  against  the  contractors,  and  the  statement  of 
claim  asked  for  a  declaration  that  the  contract  was  still  in  exist- 
ence as  a  binding  contract,  and  had  not  been  determined.  The 
defence  alleged  that  notice  from  the  Ministry  of  Munitions,  dated 
February  2Ist.  liHti.  was  given  in  exercise  of  the  powers  conferred 
by  the  Defence  of  the  Realm  Acts  and  tlie  regulations  and  orders 
made  thereunder,  and  that  the  notice  required  the  contractors  to 
cease  work  on  tlieir  contract,  and  that  they  ceased  work  accord- 
ingly. The  defence  went  on  to  allege  that  thereby  the  contract 
ceased  to  be  binding.  The  oa.se  was  tried  by  Mr.  Justice  Bray, 
who  gave  judgment  for  the  Metropolitan  Water  Boaid.  holding 
that  the  notice  should  have  been  dealt  with  under  the  terms  of  the 
contract  by  an  extension  of  time  for  the  completion  of  the  con- 
tract, and  that  the  contract  was  still  in  existence.  On  appeal  this 
decision  was  reversed  by  the  Court  of  .-Vppeal.  consisting  of  the 
Master  of  the  Rolls.  Lord  Justice  Warrington,  and  Lord  Justice 
S<;rutton.  The  appellants  by  the  present  appeal  asked  that  the 
decision  of  Mr.  Justice  Btuy  should  be  rtstored. 
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Hia  LoUnSHH'  haviiiK'  doiilt  witli  thr  cciiiliMi't  ami  with  tin- 
aiithoiitics,  saiil  that  the  principli'  had  lieen  well  cstahlisheil.  Tht^ 
contract  in  tile  present  case  Wiu-;  fur  the  conipletion  and  haiidin;,' 
over  of  these  works  within  si.v  years  from  Aiitrnst  Uith.  I'.II  I.  The 
effect  of  the  proliihition  mitrlit  he  that  the  works  conld  nollie  resumed 
nntil,  at  all  events,  the  frreater  part  of  the  six  years  had  expired, 
and  by  that  time  all  conditions  as  re;rard.s  labour  and  material 
miffht  be  alisolntely  different.  Tliis,  in  the  worda  of  Mr.  Justice 
Kowlett,  would  be  "  not  to  maintain  the  original  contract,  but  tf) 
substitute  a  different  contract  for  it." 

In  his  opinion,  this  appeal  should  be  dismissed,  with  costs. 

The  other  noble  and  learned  Lords  ^ave  indyilient  to  the  same 
effect. 

Oriler  aeeordinj;lv.  with  costs. 


El.icciRni.viii'  CouiidSiON  ni'  Tri,i:i'11<ink  Caiu.i;. 

At  Preston  County  Court,  last  week,  his  Honour  .Iu*!re  Hu;;h 
Sturfres  gave  his  reserved  judgment  in  the  case  heard T)y  him  a 
fortni};ht  ago  at  Blackpool,  when  the  Postmaster-General  sou^rht 
to  recover  .+:li'i  ISs.  from  the  Blackpool  and  Fleetwood  Tramroad 
Co.",  Ltd  ,  for  the  cost  of  repair  of  telephonic  lines  alles'ed  to  be 
necessary  throutrh  a  leaka;re  of  I'lectric  current  from  the  defen- 
dants' lines.     (Ei.Ec.  Kev.,  May  16th,  pa!:;e  Ki.").) 

His  HoNOri!  observed  that  the  tramroad  was  constructed  in  18(M'p. 
In  19H  the  Postmaster-General  caused  to  be  laid  within  7  ft.  of 
the  defendants'  electric  tramroad  a  lead  piping:  containintr  telephonic 
cables.  No  notice  was  given  to  tlie  defendant  company  before  the 
cable  was  laid  as  to  its  position,  or  method  of  insulation.  Two 
years  after  the  cable  was  laid  a  breakdown  occurred  through  the 
lead  piping  having  corroded,  due  to  a  leakage  of  electricity  from 
the  defendants'  lines,  and  the  action  was  to  recover  the  costs  of 
repairing  the  injury.  His  Honour  found  that  there  was  no  evidence 
that  the  defendants  had  not  complied  with  the  provision  in  their 
Act  that  they  should  construct  and  run  their  undertaking  with 
line  regard  to  telegraphic  lines,  and  it  was  shown  that  monthly 
tests  were  made  and  submitted  to  the  Board  of  Trade  to  show- 
there  was  no  excessive  leakage  of  current.  The  plaintiff's  alterna- 
tive claim  upon  that  provision  failed.  The  other  alternative  claim, 
founded  upon  Sec.  8  of  the  Telegraph  Act.  IST."*.  also  failed,  as  he 
found  that  the  section,  which  related  to  the  liability  for  the  cost 
of  repair  of  injured  telegraph  lines,  could  not  over-ride  the  pro- 
mions  of  Sec.  li.")  of  the  Tramroad  Co.'s  Bill,  in  which  .Sec.  S  of 
the  Telegraph  Act  was  deemed  to  he  incorporated.  Sec.  S  was  only 
applicable  for  contingencies  arising  that  were  not  provided  for  in 
the  section  of  the  company's  Bill. 

His  HoMdUR  accordingly  gave  judgment  for  the  defendant  com- 
l)anY.  with  costs,  and  also  granted  leave  to  appeal,  if  desired. 


A   M.4.RCONI    APPE.\L. 

In  the  Court  of  .\ppeal,  before  Lords  Justices  Plckforil  and  Banke';, 
on  Monday,  the  matter  of  a  petition  of  riglit  of  Marconi's  Wireless 
Telegraph  Co.,  Ltd.,  wa,s  heard  upon  the  appeal  of  the  company 
from  an  interlocutory  order  of  Mr.  Justice  Atkin.  dated  Deceniber 
7th  last  year,  directing  that  the  petition  should  be  tried  before  a 
Judge  sitting  without  a  jury.  The  suppliant  company  contended 
that  the  question  of  fact  in  the  petition  should  be  decided  by  a 
jury. 

Mr.  Leslie  Scott,  K.C,  in  support  of  the  appeal,  said  the  sub- 
ject of  the  dispute  arose  out  of  an  agreement  made  on  July  liOth, 

-1913,  Ijetween  the  suppliants  and  the  Postmaster-General.  The 
issues  involved  were  considerable.  If  the  agreement  was  treated  as 
one  that  would  run  for  1  ."^  years,  upon  the  conservative  estimate 
made  on  behalf  of  the  company,  it  resulted  in  something  like 
£1.500,000  in  the  way  of  damages  ;  and  if  the  view  was  taken  that 
the  company  was  entitled  to  royalties  for  28  years,  the  damages 
might  be  over  iJi.OOO.liOii.  Important  points  were  involved  in  the 
case.  He  contended  that  the  company  had  the  absolute  right  to 
a  jury,  and  that  the  learned  Judge  had,  in  refusing  to  allow  the 
case  to  go  before  a  jui-y.  exercised  his  discretion  wrongly,  and 
alternatively  if  it  was  a  matter  of  discretion,  on  the  facts  of  the 
case,  it  was  plainly  a  case  foi'  a  jury.  The  agreement  was  for  the 
company  to  erect  six  stations  in  the  great  wireless  chain — England. 
Egypt,  the  East  African  Protectorate,  the  L'nion  of  South  Africa, 
India,  and  Singapore,  or  some  neighbouring  point  of  the  Malay 
Peninsula — and  there  was  a  proviso  that  the  Postmaster-General 
might  cancel  the  contract  in  respect  of  three  stations,  and  it  was  as 
though  the  action  was  an  ordinary  one  for  damages  for  breach  of 
contract.  The  pleadings  set  out  the  agreement,  and  that  the 
suppliants  had  placed  large  orders  for  the  contract,  and  instead 
of   the    Postmaster-General    cancelling   the    three   supernumerary 

-stations,  he  decided  that  the  one  in  India  should  be  proceeded 
with,  England,  Egypt,  and  the  East  African  Protectorate,  he  sug- 
gested, were  definite  orders.  By  saying  India  should  be  proceeded 
with,  the  Po.stnias5ter-General.  he  submitted,  had  waived  his  right 
to  repudiate.  In  preparation  for  the  installations  the  company  did 
a  great  deal  of  work,  and  supplied  large  quantities  of  materials. 
When  the  Postmaster-General  repudiated  the  agreement  the  com- 
pany had  spent  .£140.000.  of  which  they  received  from  the  Govern- 
ment about  ii:lj2.000,  and  the  company  claimed  a  declaration,  leaving 
the  damages  to  be  arranged  or  assessed  in  such  way  as  might  be 
thought  fit  or  expedient.  The  Postmaster-General  repudiated  the 
whole  agreement  in  a  letter  dated  December  30th,  1914,  after  the 
out"^reak  of  the  war.  The  suppliants  were  told  not  to  proceed  with 
the  wireless  stations.  The  letter  said  : — "  I  am  directed  to  inform 
you  the  Government  has  decided  not  to  proceed  with  the  Imperial 
Wireless  Cha^n."     If  any  question  was  raise<l  as  to  what  precisely 


was  ie|)udialed,  and  what  tlie  comjiaiiy  was  not  to  proceed  with, 
that  sentence,  said  counsel,  obviously  meant  the  whole  thing. 

L(iEii)  JiiSTiCE  PiCKi'oHi)  :  May  the  letter  not  mean — We  rely 
upon  that  as  cancellation  of  tliu  three,  even  if  we  cannot  give  up 
tlie  whoU'  six  ,' 

Mu,  Scott  contended  that  the  i)Osition  wiui  untenable.  The 
suppliants  ha<l  lost  the  benclit  of  the  whole  agreement.  They 
wrote  on  January  llth,  19I.'i,  claiming  compensation  for  the 
abandonment  of  tlie  agreement,  and  the  Postmaster-General  there- 
upon willidrew  his  letterof  December  :i(llh,  and  ytfertid  toco-<i|)erate 
with  the  suppliants  in  carrying  out  the  terms  of  the  agreement  with 
all  promptitude.  In  the  agreement  there  was  a  jirovision  that  as 
to  South  Africa,  India, and  Singapore,  the  I'ostmaster-General  might, 
liy  notice  in  writing,  before  the  establishment  of  these  three  long- 
distance installations,  cancel  the  agreement  relating  to  them. 
Here  it  was  no  work  no  pay,  but  for  work  already  done 
the  company  was  to  lie  indemnified.  Regarding  the  con- 
tinuous-wave system  this  clause  appeared:  "The  Postmaster- 
General,  if  he  contemplates  the  use  of  the  continuous-wave 
system  in  any  of  the  said  stations,  shall  not  give  any  preference  to 
any  company  over  the  Marconi  Co.  if  the  Marconi  Co.  are  able  and 
willing  to  show  they  can  provide  a  Marconi  system  of  continuous 
wave  with  equal  efficiency  and  economy."  At  the  time  of  the 
agreement  there  was  no  continuous-wave  system  commercially 
practicable. 

The  Solicitor-Geitebal  contended  that  this  was  a  ca.se  in 
which  the  learned  Judge  had  exerci,9ed  his  discretion  properly,  and 
that  the  petition  should  be  tried  before  a  Judge  alone.  The 
Solicitor-General  further  submitted  that  Section  7  of  the  Petition 
of  Eights  Act  gave  the  learned  Judge  the  discretion  which  he  had 
exercised,  and,  in  the  circumstances,  he  contended  their  Lordships 
should  not  interfere  with  the  discretion  which  he  had  exercised, 

Mr.  Leslie  Scott  having  replied  on  behalf  of  the  suppliants. 

Lord  Justice  Pickford,  giving  judgment,  said  the  case  really 
resolved  itself  into  an  action  by  the  company  for  damages  for 
breach  of  contract.  He  thought  himself  it  was  eminently  a  case 
to  be  tried  before  a  Judge  sitting  without  a  jury  :  but  whether 
that  was  so  or  not,  he  did  not  think  it  was  a  case  in  which  the 
Court  should  interfere  with  the  discretion  which  had  been 
exercised  by  Mr.  Justice  Atkin.  and  that  being  .so,  the  appeal 
would  be  dismissed,  with  costs. 

Lord  Jtstice  Baxkks  delivered  judgment  to  the  same  effect. 


WAR  ITEMS. 


Australia  and  Enemy  Trade. — The  "  Fin.ancial  'J'imo.s  " 
statt's  that  the  Committee  of  the  Australian  As.sociated  Cham- 
bers of  Coraiiierce  has  issued  a  report  empha.'sisiDg  the  neces- 
,sity  of  cutting  off  all  trade  witli  the  enemy  after  the  war. 

Trading  with  the  Kneray. — The  "  London  Gazette  "  for 
November  2iird  coutains  further  names  of  i)ersons  and  bodies 
in  the  following  conntries  with  whom  trading  is  prohibited  ; 
— .Argentina,  Paraguay  and  Uruguay,  Bolivia,  Brazil,  Chile, 
Colombia,  Hayti,  Morocco,  Netltt^rlands  and  Netherlands  East 
Indies,  Norway,  and  Spain. 

"  County  "  Men  and  the  War. — We  have  received  a  copy 
of  No.  5  of  the  Staff  War  Bulletin  of  the  County  of  London 
Electric  Supply  Co.,  Ltd.,  and  associated  companies.  The 
Koll  of  Honour  now  contains  467  names,  58  having  joined  the 
Forces  since  the  issue  of  the  Bulletin  in  December  last. 
Thirty-two  men  have  been  killed  in  action,  and  6'2  wounded ; 
'26  hold  commissions.  The  pamphlet  contains  portraits  of 
some  of  the  men  and  other  interesting  photographs. 

Germany  and  Switzerland. — A  "  Times  "  article  on  "Ger- 
man Methods  in  Switzerland;  Art  of  Peaceful  Penetration," 
concludes  as  follows  : — "  All  the  best  concert  parties  come 
from  Germany.  The  finest  sites  round  the  Lake  of  Zurich 
have  lieen  bought  by  Germany.  A  hundred  Germans  acquire 
Swiss  citizenship  every  month  to  10  of  all  other  nationalities 
put  together.  Germans  all  but  acquired  the  new  port  of 
Ba.sle,  and  were  only  thwarted  at  the  eleventh  hour  by  the 
burghers  themselves,  who  are  now  to  build  it  with  their  own 
funds.  Half  the  power  generated  by  Swiss  stations  on  the 
Rhine  drives  German  machinery  or  lights  German  cities, 
and  tliere  is  one  '  Swiss '  electrical  syndicate  with  seven 
Swi.ss  and  16  German  directors!  "VVliere  will  it  all  end'?  The 
fearless  patriotism  of  the  New  Helvetic  Society  may  post- 
pone the  threatened  tragedy;  can  it  avert  it?" 

Kngineers'  Bonus. — The  Ministry  of  Munitions  has  an- 
nounced that  the  War  Cabinet  has  decided  that  the  bonus  of 
l-2i  per  cent,  on  earnings  .shall  be  paid  to  men  aged  '21  years 
and  over  who  are  employed  on  munitions  work  as  plain  time 
workers  (and  not  otherwise),  skilled,  .semi-skilled,  or  un- 
skilled, in  shipbuilding  and  ship-repairing,  and  that  the  bonus 
of  I'Zh  per  cent,  on  earnings  already  given  to  certain  skilled 
men  under  the  Skilled  Timeworkers'  Wages  Order  of  October 
13th  shall  be  paid  to  men  aged  21  years  and  over  who  are 
employed  on  munitions  work  as  plain  time  workers  (and  not 
otherwise),  skilled,  semi-skilled,  or  unskilled,  in  engineering 
shops,  boiler  shops,  and  foundries,  whose  wages  it  has  been 
the  practice  to  regulate  by  the  movements  in  wages  in  the 
engineering  and  foundry  trades.  The  bonus  will  be  payable 
as  from  the  beginning  of  the  first  full  pay  following  October 
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12th,  191,.  The  Order  carrying  out  the  details  of  the  above 
decision  will  be  issued  as  early  as  possible.  Until  it  is  issued 
no  payments  are  to  be  made. 

The  Uovernment  have  decided  to  appoint  a  committee  to 
interpret  Orders  regulating  the  bonus,  to  settle  to  whom 
such  Orders  are  to  be  applied,  and  generally  to  smooth  over 
(liticulties  regarding  their  interpretation.  The  committee 
will  consist  of  representatives  of  the  Ministry  of  Munitions 
the  Ministry  of  Labour,  the  Admiralty,  and  the  War  Office 
Any  communication  which  it  may  be  desired  to  address  to 
the  committee  .should  he  forwarded  to  The  Chief  Industrial 
ComiiiLssioner,  Ministry  of  Labour,  Montagu  House,  White- 
hall, S.W.I. 

After  the  War.— Prof.  .\.  W.  Kirkaldv,  Professor  of 
f'lnance  at  the  Birmingham  Univer.sitv,  sj^^akiug  to  bankers 
m  Leeds  last  week,  on  "Industrial'  and  Commercial  Re- 
organisation After  the  War,  particularly  as  affecting  Finance  " 
said  many  people  thought  that  after  the  war  millions  of  men 
would  immediately  return,  that  the  women  now  working 
would  l)e  thrown  out,  that  the  new  arrangements  would  go° 
and  that  the  old-fashioned  tools  and  methods  would  come 
back.  That  was  impossible.  If  it  were  possible  it  would  be 
disa.'ifrnus.  It  would  take  some  years  to  get  the  men  back. 
W  luMi  the  fighting  was  finished  large  numbers  would  be 
wanted  as  a  police  force,  and  when  that  was  over  we  should 
require  an  army  of  at  least  a  million  men  for  this  generation. 
Per.oonally  he  had  no  fear  whatever  about  unemployment,  if 
only  they  could  avoid  what  some  people  thought  was  going 
to  be  a  great  fight  between  Capital  and  La-bour.  Such  a  fight 
would  .s|>ell  disaster.  They  might  win  the  war,  and  yet  the 
enemy  might  get  all  the  fruits.  In  EuroiJe  there  would  only 
be  two  countries  that  would  be  able  to  take  part  in  world 
competition— Britain  and  Germany.  The  Germans  were  a 
resolute  and  disciplined  people,  and  they  would  do  all  they 
could  to  re-create  the  position  they  had  lost,  and  if  we,  were 

fooli.sh  enough  to  fight  among  ourselves  they  would  do  it. 

Leeds  Merciinj. 

Dr.  .\ddi.son  has  announced  the  appointment  of  an  Advisory 
Committ<"e  to  con.sider  the  disposal  of  surplus  Government 
proiu--rty  and  stores  aft<n-  the  war.  The  Committee  w'ill  con- 
.--ider  methods  not  only  for  putting  surplus  war  stores  and 
property  on  the  public  market  in  a  business-like  manner, 
thereby  avoiding  loss  and  waste,  the  Hooding  of  markets! 
and  so  on.  but  also  for  insuring  that  the  thing.?  disposed  of 
are  allocated  to  the  fullest  and  best  pcssible  use  that  can  be 
made  of  them  in  view  of  national  needs  at  the  time.  Figures 
have  been  published  from  time  to  time  showing  the  colossal 
scale  of  the  Government's  war  purcha.se.s.  War  day.  by  day 
consumes  great  quantities  of  these  purchase.?- food,  inuni- 
tion.s,  stores,  and  the  hke— but  when  j^eace  comes  many  of 
them,  including  all  the  reserve  stoc'ks  and  stocks  "  bought 
ahead  "  will  be  unconsumed.  Other  purchases  of  war,  on 
the  other  hand,  are  not  consumed  from  day  to  day,  and  will 
reach  the  day  of  peace  but  little  imiiaired.  for  example, 
machinery,  ships,  and  the  Government's  war  properties  of 
lands  and  buildings  which  now  cover  an  area  of  approxi- 
mately 470  square  miles.  Some  of  these  war  purchases  will 
be  needed  for  continued  Goivei-nment  use;  others  may  profit- 
ably be  reserved  for  future  use.  But  vast  quantities  will  have 
to  bo  di.sposed  of.  So  big  a  hquidation  of  war  effects  .should 
not  take  place  without  most  earnest  consideration  and  fore- 
thought. Every  available  brick  and  beam  and  machine  will 
be  needed  by  the  nation,  and  every  ounce  of  food;  for  the 
shortage  in  these  things  will  not  be  made  good  merely  by 
the  signing  of  a  treaty^  The  Committee  will  therefore' seek- 
to  hasten  the  preparation  of  inventories  by  the  many  Gov- 
erninent  Departments  having  war  stores  and  property  under 
tlii-ir  control. — Miiniiiiii  Pout. 

M'omen's  Work  on  Hngini:erin^  Munitions:  Permanent 
Memorial.— U  i:>  part  of  the  scope  of  the  Women's  .Section 
of  the  National  War  Museum  that  it  should  contain  a  perma- 
nent collection  of  engineering  exhibits,  illu.strating  the  profi- 
ciency attained  by  women  in  work  of  an  engineering  nature 
in  connection  with  the  manufacture  of  munitions  of  war. 
The  range  of  women's  work  on  munitions  and  nn  other  engi- 
neering work  necessary  to  the  war  is  so  vast  tliat  a  special 
committee  has  been  formed  to  undertake  the  work  of  col- 
lecting .suitable  specimens,  and  firms  are  invited  to  assist 
this  committee  by  submitting  i>articulars  of  sucli  examples 
as  they  would  be  willing  to'  present  to  the  National  War 
Mu.st'uni.  The  collection  is  only  intended  to  illu.stiate  the 
n.iture  of  work  which  women  have  undertaken  since,  and  in 
con.se(iiience  of,  the  war,  and  it  wiJJ  include  details  of  aero- 
<'ngines,  aeroplanes,  steam  and  other  engines,  motor  vehicles, 
machine  tools,  guns,  small  arms,  projectiles,  gauges,  cutters 
and  .small  tools,  gun-sights,  and  otlier  articles  coming  within 
the  limitation  mentioned.  The  name  and  address  of  the  firm 
giving  the  specimens  may  be  recorded  in  a  manner  approved 
by  the  Committee,  either  on  the  specimens  or  on  the  case 
containing  them.  It  is  hoped  that  firms  employing  women 
on  engineering  work  in  connection  with  the  making  of  war 
material  will  be  willing  to  contribute  .specimens  which  will 
constitute  a  p<^rmanent  memorial  and  record  of  the  work 
women  have  done  in  the  war.  Communications  should  be 
addre.»»ed  to  the  Hon.  Secretary  of  the  Women's  Work  Sub- 
Committee.  National  War  Museum,  9,  Queen  Anne's  Gate, 
London,  S.W.I.  It  is  desired  that  samples  should  not  be 
sent  in  the  first  instance. 


financial  Facilities  for  Trade  after  the  War:  A  New 
Committee. — Tbe  Treasury  and  the  Minister  of  Reconstruc- 
tion have  apjKiinted  a  committee  to  consider  and  report 
w'hether  the  normal  arrangements  for  the  provision  of  finan- 
cial facilities  for  trade  by  means  of  existing  banking  and 
other  financial  institutions  will  be  adequate  to  meet  the  needs 
of  British  industry  during  the  period  immediately  following 
the  termination  of  the  war,  and,  if  not,  by  what  emergency 
arrangement  they  should  be  supplemented,  regard  being  had 
in  particular  to  the  siJecial  as.sistance  which  may  be  neces- 
sary : — (a)  To  facilitate  the  conversion  of  works  and  factories 
now  engaged  upon  war  work  to  normal  production,  (b)  To 
meet  tbe  exceptional  demands  for  raw  materials  arising  from 
the  depletion  of  stocks.  The  committee  will  consist  of  the 
following  :  — 

Sir  R.  V.  V.iss.ir-Sinilh  (Ch.iirni.Tn  of  the  Commiltoe),  Ch.iiriivin,  LIovcIs 
Bank,   anil   I'lxsidcnt   o[   the  Institute  ol   Bankers. 

.Sir   J.    Bradbury,    Joint     Permanent    Secretary    to    11. M.    Treasury. 

Mr.  A.  \i.  L.  Chorhon,  Hirwtor  of  Ruston,  Proctor  Hi  Co.,  Ltd.,  agricul- 
tural  machinery    manufacturers,    Lincoln.  , 

Mr.    v..    H.  iMcldcn,    Deputy   Chairman  of  the    Lanes.  &   Yorks.   Railway. 

Sir  .Alj^ernoti  i'"irth.  Chairman  of  l!le  Associated  t  h.ambers  of  Commerce  of 
the  Unit<tl    Kingdom. 

Mr.  R.  I-'leniing,  chairman  of  several  well-known  investment  trust  com- 
panies. 

Mr.  A.  C.  D.  Gaiirdner,  Managinjj  Director  of  I'nion  I5ank  of  Scotland, 
Glasgow. 

Mr.    K.  C.    Goodenough,    Chairman,    Barclay  &   Co.,  .Ltd.,    Bankers. 

Sir  Alex.  MctJowell,  K.B.IC,  member  of  the  firm  of  Carson  Hi  McDowell, 
solicitors,   and    well-known    in   the   linen    trade. 

Sir  .Alexander    Roger,  of   the    Ministry    of    Reconstruction. 
_  Mr.   John  Sampson,    representative  of   the  Controlled   Establishments   Associa- 
tion. 

Mr.  A.  W.  Tait  (G.  A.  Touche  &  Co.,  chartered  accountants),  director  of  a 
number   of   large  commercial   undertakings. 

Exemption  Applications. — .\t  Camberwtll,  the  South 
Metropolitan  (Jas  Co.  appeared  to  show  cause  why  34  certifi- 
cates of  conditional  exemption  granted  to  public  .street  lamp- 
lighters .should  not  be  withdrawn.  Mr.  Albert  Stokes,  on 
behalf  of  the  company,  stated  that  the  men  now  held  certifi- 
cates of  protection  from  the  Munitions  Area  Recruiting  Officer. 
The  company  had  been  able  to  train  substitutes  to  take  the 
jilaces  of  these  men,  .so  that,  as  far  as  the  company  was  con- 
cerned, these  men  could  now  be  released  for  the  Army.  The 
men  were  not  lamplighters  in  the  ordinary  meaning  of  the 
word,  for  they  were  engaged  on  repairs.  In  a  sense  they 
were  tinsmiths,  and  thus  came  under  the  schedule  of  the 
protected  trades.  If  the  certificates  were  withdrawn  by  the 
M.A.R.O.  the  men  would  have  to  join  up,  but  so  long  as 
they  retained  them  they  could  leave  the  company  and  get 
work  elsewhere.  The  Town  Clerk  said  the  men  had  still  the 
right  to  lodge  an  appeal  for  exemption  with  the  Tribunal  on 
domestic  grounds,  even  it  the  certificates  were  withdrawn. 
It  was  not  fair  now,  when  the  company  were  prepared  to  re- 
lease the  men,  that  they  should  be  permitted  to  hold  the  certifi- 
cates, and  get  work  with  another  company  who  had  not  been 
patriotic  enough  to  train  women  to  do  the  work.  Sir  Evan 
Spicer  said  he  agre<Hl,  but,  at  the  same  time,  the  thanks  of 
tbe  Tribunal  were  due  to  the  company  for  their  patriotic 
action  not  only  in  releasing  these  men,  but  for  their  attitude 
since  the  outbreak  of  war.  They  had  done  everything  they 
could  to  release  men  for  the  Army  by  training  women  and 
other  .substitutes.  He  proposed  that  the  Tribunal  tender 
their  thanks  to  the  company.  The  Chairman  (.\ld.  Malouey) 
said  the  company  had  done  their  duty  all  the  way  through. 
Mr.  Stokes,  in  stating  that  he  would  convey  the  resolution 
to  his  directors,  said  he  hoped  in  the  not  very  distant  future 
they  might  be  able  to  release  a  few  more  men.  The  condi- 
tional exeiniition  certificates  were  then  withdrawn,  and  the 
Natioiitil  Service  Keprcscntiitive  undertook  to  communicate 
with  the  .M..\.K.O.  with  a  view  to  (he  certificates  under  the 
I'rotected   Trades    Schedule    being    withdrawn. 

At  Bispham,  near  Blackpool,  the  manageress  of  a  local 
hydro  appealed  for  the  electrical  engineer  employed  there, 
who  maintained  L'2(XI  lights.  He  was  classified  B 1.  The 
man  had  been'  in  the  company's  employ  for  18  years,  and  the 
manageress  admittetl  that  no  attempt  had  been  made  to  get 
a  substitute,  as  it  was  necessary  to  have  an  efficient  man 
about  the  place  for  the  comfort  of  vi.sitors.  The  Military 
Repie.st>ntative  said  the  comfort  of  visitors  was  a  secondary 
connideration  in  these  timi'S.  T<Mii|iorary  exemption  to  March 
1st  was  given. 

Barnstaple  Borough  Tribunal  has  granted  exemption  until 
March  :?lst  to  .L  I).  Bu>bell,  assistant  at  the  Corporation 
electricity  works.  He  w;is  calleil  up  under  instructions  from 
the  Munitions  .\rea  Kecruitiiig  Ofticc,  but  the  call  was  sus- 
pended until  March  yist  for  a  substitute  to  be  trained.  The 
T.C.  has  the  right  to  appeal  again. 

At  Hastings,  exemption  was  applied  for  by  R.  Menifield 
(40,  Class  .\),  electrical  fitter,  for  15  years  with  Mr.  Wordley, 
and  three  months  were  conceded. 

At  Hastings,  the  Tramway  Co.  appealed  for  .i  motorman 
(33,  C2),  and  by  assent  on  the  part  of  the  Military  he  was 
exempted  for  three  months. 

At  Eastbourne,  appeals  were  made  for  three  men  engaged 
at  the  Corporation  elect ricity  works.  They  had  been  put 
back  for  substitution,  and  the  engineer  (Mr.  J.  K.  Brydges) 
said  that  only  one  man  had  been  .sent  as  a  substitute,  and 
after  looking  at  the  work  required  to  be  done  he  said  that 
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he  was  not  able  to  do  it.  Mr.  Biyd^'cs  added  that  since  the 
previous  appeal  tiie  dilhculties  at  the  works  had  ^creased. 
The  cases  were  adjourned  sine  die  for  .sulistitution.    - 

Exemption  was  claimed  at  Kirkby  Lonsdalo  for  the  man 
in  chart,'e  of  the  electric  liyht  plant  on  the  Underley  Estat(\ 
He  is  a  B  1,  and  was  discharged  from  the  .'\rmy  on  medical 
grounds  in  I'Jlo.  Ho  was  exempted  until  February  1st,  wijii 
leave  to  api>eal  again. 

Wrexham  Kural  Tribunal  has  given  temporary  exemption 
until  February  I'ith  to  W.  Williams  ('28,  C2),  electrician, 
( 'neilpcH'th,  engaged  in  the  business  of  his  father. 

Reading  Tribunal  lias  refused  exemption  to  J.  H.  Grubb 
((Ui),  <'lectrician  at  the  Palace  Theatre,  but  suspended  the 
lalling-up   until   December   I'ith. 

The  Cumberland  Appeal  Court  heard  a  military  appeal 
against  R.  Boyle  (31),  a  cable  jointer  in  the  electricity  depart- 
ment of  the  Carlisle  Corporation.  Mr.  Pur.sc  stated  that  the 
man  was  passed  in  Cla.ss  .\  when  the  Medical  Board  were, 
a  .sliort  time  ago.  passing  the  halt,  the  lame,  and  the  blind. 
Tn  his  department  he  had  lost  50  |)er  cent,  of  liis  original 
stalT,  and  lie  had  instructions  from  the  Electricity  (^lmlnittee 
to  give  every  facility  to  men  to  join,  Init,  in  the  national 
interests,  he  did  not  think,  that  this  man  .should  be  taken. 
He  was  in  the  Volunteers,  and  on  his  first  parade  he  fell  out 
and  had  a  fit.  .\t  the  outlireak  of  war  Boyle  was  in  the 
Army,  and  was  discharged  three  months  afterwards.  A  fresh 
medical  examination  was  ordered. 

."^t  South wark,  ]\Ir.  W.  H.  Donovan,  director  of  the  London 
Commercial  Electric  Stores,  Ijtd.,  36,  fit  for  sedentary  work 
at  home  (C3),  again  appeared  to  show  cause  why  his  ceitifi- 
cate  of  conditional  exemption  should  not  be  withdrawn.  The 
case  was  adjourned  a  month  ago  in  order  that  he  might  con- 
form with  the  condition  laid  down  that  he  should  join  either 
the  V.T.C.  or  the  Special  Police.  Appellant  reported  that 
he  had  since  joined  the  V.T.C.  at  Croydon,  where  two  nights 
a  week  he  was  engaged  on  clerical  work.  He  was  granted 
six  months'  exemption  on  condition  that  he  registered  at  the 
Labour  Exchange  within  seven  days  for  work  of  national 
importance. 


BUSINESS  NOTES. 


Tungsten  Importation  Licences.— Answering  a  question 

in  the  House  of  Commons  recently  as  to  why  licences  were  granted 
to  certain  British  electric  lamp  makers  for  the  importation  of 
tungsten  wire  for  electric  lamps,  when  the  import  of  this  com- 
modity has  been  nominally  forbidden,  and  supplies  can  readily  be 
obtained  in  this  country  from  British  maniifacturers  at\:ompetitive 
prices,  the  President  of  the  Board  of  Trade  said  that  licences  had 
not  be^  given  tor  several  months. — T/ir  E/iginerr. 

Electrical  Exhibition  at  Tokio. — An  Exhibition  of  Elec- 
trical Slachinery  and  Appliances  will  be  opened  at  Tokio  on  Jfarch 
20th.  1!HS.  under  the  auspices  of  the  Nippon  Denki  Kyokwai 
(Japanese  Electric  Association).  The  manufacture  of  electrical 
machinery  and  appliances  in  Japan  has.  as  our  readers  are  aware, 
undergone  great  development  during  recent  years,  and  the  object  of 
this  Exhibition  is  to  show  the  progress  that  has  taken  place,  and 
to  give  a  stimulus  to  further  enterprises.  The  Board  of  Trade 
Journal  states  that  the  exhibits  will  include  motors,  generators, 
batteries,  and  generating'  plant  equipment  ;  electric  railway 
materials  ;  telegraph,  telephone  and  wireless  telegraph  apparatus  : 
electric  lighting  apparatus  and  accessories  ;  appliances  for  the 
electrochemical  industry  ;  domestic  electrical  appliances  ;  industrial 
electrical  machinery,  pumps,  cranes,  Arc.  ;  surgical,  educational 
and  experimental  electrical  apparatus ;  and  general  accessories. 
Only  Japanese  manufactures  will  be  shown. 

France. — La  Compagnie  des  Forges  et  Acieries  Elec- 
triques*Paul  Girod  is  the  name  of  a  new  company  which  has  lately 
been  formed  in  Paris,  with  a  capital  of  £()00,000,  to  acquii-e  and 
carry  on  work  at  Pgine  (Savoie). 

1       Britisli  Trade  with  Brazil. — Tlieie  has  been  issued  Ijy 

'  British  Chamber  of  Commerce  in  Brazil  (143,  Rua  da  Quitanda.  Rio 
de  Janeiro)  a  booklet  giving  valuable  hints  for  manufacturers  and 
exiwrters  concerning  possible  improvement  of  British  trade  with 
Brazil.  The  material  has  been  compiled  by  the  Secretai-y,  Mr. 
Arthur  Abbott,  from  the  reports  of  various  Sub-Committees  and 
other  reliable  sources.  Mr.  Abbott  will  be  ple.ased  to  answer 
inquiries  on  special  points  which  interested  parties  in  this  country 
may  desire  to  put  to  him.  It  is  shown  that  our  enemies  attained  a 
firm  hold  on  the  commerce  of  Brazil,  in  great  part  through  their 
having  adopted  the  metric  system  years  ago  in  Europe,  and  the  hope 
is  expressed  that  when  England  has  done  the  same  British  trade 
may  be  able  to  recover  lost  ground,  and  to  hold  its  own  after  the 
war.  It  is  held,  however,  that  any  proposal  that  it  should  be  un- 
lawful for  a  British  merchant  to  sell  goods  excepting  in  terms  of 
the  metric  system  would  be  most  prejudicial  to  British  commerce 
in  Brazil.  A  Rio  representative's  opinion  is  quoted  to  show  that 
technical  representation  pays  well. 

British  manufacturers  are  urged  to  remember  the  importance  of 
having  spare  parts  for  all  types  of  machines  available  in  the 
country.  A  large  Swiss  manufacturing  house  has  opened  an  im- 
portant establishment  with  a  large  stock  of  plant  and  accessories, 
and  with  a  competent  technical  staff.  British  manufacturers  must 
do  likewise  or  lose  business.     Representatives  sent  out  musti  have 


a  good  knowledge  of  the  Portuguese  language,  »i)^  Spanish  ;  Portu- 
guese is  being  tauglit  in  the  States,  with  a  view  to  capturing 
Brazilian  trade.  There  is  an  opening  for  British  retail  stores, 
]iacking  must  receive  greater  attention,  and  criticism  is  offered 
respecting  English  catalogues.  In  the  last  connection  dilferent 
illustrations  should  be  given  of  the  same  machine,  parts  of  ma- 
cliinury  should  be  numbered  for  greater  clearneBS,  illustrations 
should  be  given  of  large  work  carried  out,  there  should  l)e  a  I'oi-tu- 
gucse-English  and  English-Portuguese  index,  and  details  of  spare 
parts,  also  prices  of  machines  and  parts,  must  be  given.  Owing  to 
fluctuation  in  exchange,  prices  should  be  <)UOtcd  in  sterling. 
Customs  tariffs  should  be  carefully  .studied.  There  should  be  belter 
facilities  for  granting  credit.  Travelling  representatives  must  be 
of  the  right  type,  ai\d  must  lie  able  to  speak  Portuguese  fluently. 

In  a  selection  of  notes  relating  to  particular  classes  of  imports, 
several  electrical  lines  are  referred  to  : — 

"  /■'Iri-trir  Switi-/ii:<  and  Other  Fifthii/x. — A  great  deal  of  very 
cheap  and  inferior  stuff  used  to  come  from  Germany,  but  the 
business  has  gradually  been  getting  into  the  hands  of  American 
makeis.  British  g-oods  are  almost  unknown,  although  there 
appears  to  be  no  rca-sou  why.  with  a  careful  study  of  uuirket 
reiiuirenienls,  British  makers  should  not  be  able  to 'compete.  It 
would  be  hopeless,  however,  to  attempt  to  sell  standard  British 
goods  here,  as  they  are  (juite  unsuitable. 

'  Meelrie  f.ainjis. — Formerly  imported  from  Gernumy.  Austria. 
and  U.S..\.,  now  entirely  in  American  hands.  Imjiorts  from 
Great  Britain  nil.  The  business  in  this,  as  in  all  electrical 
material,  is  enormous  and  well  worthy  of  attention.  The  German 
COsram)  lamp  ^^■as  predominant  in  the  market. 

■'  Klectric  Liiihtinij  Fi.rtHre-<. — The  greater  part  of  these  goods 
used  to  come  from  Germany,  and  a  little  from  England  and  the 
U.S.A.  The  general  styles  are  cheap  and  light  in  weight,  but 
gaudy  in  appearance. 

'■  Electric  Generatorn,  Motorx,  Di/naiiion,  Jl-o. — Germany  and  the 
U.S.A.  are  able  to  sell  at  prices  that  practically  prevent  England 
from  supplying  anything  but  the  reiiuirements  of  British  com- 
panies working  here,  or  a  few  favoured  orders.  This. is  a  most 
important  matter,  as  Brazil  is  specially  favoured,  owing  to  its 
immense  water  power,  in  respect  to  the  development  of  electrical 
energy.  Germany  and  the  United  States  of  America  have  been 
able  to  do  this  on  account  of  their  business  being  handled  by  very 
large  and  wealthy  manufacturing  concerns,  quite  capable  of  under- 
taking themselves  the  largest  contracts  and  of  financing  them 
where  convenient  and  advisable. 

11  ater  Tiirhi/ies. — As  water  power  exists  almost  everywhere 
throughout  Brazil,  there  is  always  business  in  view.  Swiss,  German, 
and  American  turbines  are  chiefly  imported,  on  the  grounds  that 
they  are  better  designed. 

■'  Wectric  Wirex  and  Culilc.i. — This  business  used  to  be  in  the 
hands  of  German,  American,  and  Italian  makers.  German  goods 
were  distinctly  inferior  in  quality,  but  exceedingly  cheap,  and  the 
same  might  be  said  of  the  Italian.  American  manufacturers  have 
done  a  large  business  for  years  in  all  grades  of  wires  and  cables, 
and  at  present  have  it  all  to  themselves.  British  goods  have  been 
conspicuous  by  their  absence,  although  the  country  offers  a  vast 
field  for  them.  A  point  to  note  is  that  the  thicknesses  should 
always  be  given  in  millimetres  or  Browne  and  Sharpe  Gauge." 

We  believe  that  it  will  shortly  be  possible  for  copies  of  the 
pamphlet  to  be  obtainable  in  this  country  from  the  Association  of 
Chambers  of  Commerce  of  the  United  Kingdom,  Parliament 
Mansions,  Victoria  Street,  S.W,  British  manufacturers  interested 
in  the  Brazilian  market  would  find  it  well  worth  while  to  secure  a 
copy. 

Diary. — Messrs.  .Texson  &  Nicholson,  Ltd.,  Goswell 

Works.  Stratford.  London,  E.  15. — We  have  received  a  handy 
(Letts')  diary  and  notebook  for  litis.  There  is  a  great  deal  of 
useful  information  of  a  general  kind,  also  some  of  a  particular  kind 
respecting  the  firm's  special  insulating  varnishes,  &c. 

December  Moonlight. — Messrs.  C.  A.  Vandeevell  and 

Co.,  Ltd.,  are  issuing  Moon  Chart  Cards  for  the  month  of  December, 
and  will  be  happy  to  send  one  to  those  who  write  in  to  Acton. 
The  card  is  compiled,  as  before,  by  Mr.  A.  Midgley,  the  chief 
engineer  to  the  firm.  ^ 

Plant  for  Sale. — Bedford  Corporation  Electricity  Depart- 
ment has  for  disposal  two  high-speed  enclosed  compound  self- 
lubricating  engines,  direct -coupled  to  one-ph;ise  alternator,  2,100 
volts,  60  cycles.     For  particulars,  see  our  advertising  pages  to-day. 

Catalogues  and  Lists. — Enterprise   MANUFACxuRrNG 

Co.,  Ltd.,  Gun  Street  Electrical  Works,  London,  E.  1. — Iieaflet 
illustrating  their  "  E.  M.  C."  ship  electric  fans. 

Duncan  ELErrBicvLCo,,  Ltd.,  l.(;ii.5,  St,  James  Street,  Montreal. 
— Twenty-page  illustrated  price  list  of  Edison-  sockets,  cut-outs, 
tumbler  switches,  and  other  specialities  ;  also  an  export  price  list 
of  some  of  the  same  manufactures  in  foreign  languages,  and  a 
number  of  other  leaflets.  The  company  is  paying  special  attention 
to  export  markets. 

Book    Notice.  —  Messrs.   H.   Dunod  it  E.  Pixat,  of 

Paris,  have  sent  us  their  catalogues  of  books  dealing  with  scientific 
and  engineering  subjects,  of  which,  as  is  well  known,  they  have  long 
ma*le  a  speciality. 

Dissolutions    and    Liquidations. — Kingston    &    Co., 

Ltd..  JIargate. — A  meeting  of  creditors  is  called  for  Jlonday, 
December  :-lrd.     Liquidator  :  Mr.  J,  W.  Scarlett. 

Mica  M.\NrFACTLRiNO  Co.,  London,  N.— With  reference  to  the 
notice  published,  last  week,  this  partnership  has  only  been 
dissolved  so  far  as  Mr.  Whiffen  is  concerned.  The  other  partners 
are  carrying  on  the  business  as  usual. 
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LIGHTING  AND  POWER  NOTES. 


Accrington. — Report    of    Special    CoMMrTTEE. — The 

Special  Committee  appointed  Viy  the  T.C.  to  inquire  into  the 
working  of  the  electricity  department  has  jiresented  its  report.  A 
taljulated  atatemeut  shows  that  the  capital  expended  rose  from 
£(;S.8o8  in  lil07-8  to  £)7-2M2  last  year.  The  first  seven  years 
yielded  a  profit  of  from  rtfiOl  to  £2,701  (1910-11),  but  in  1913-U 
the  profit  fell  to  .-tGJ",  and  subsequent  losses  were  .£3,07:i  in 
1!)14-15,  £2,7i)2  in  the  foUowinfr  year,  and  i;!t,r)07  last  year.  The 
report  deals  with  the  disturbing:  elements  experienced  in  war  time, 
including  the  Government  restrictions  upon  several  larpre  power 
users,  the  continuous  serious  advance  in  wajres,  increased  cost  of 
materials,  hifrher  interest.  &o.  Wasres  have  inci-eased  48  per  cent, 
in  two  years,  with  reduced  sales  of  0  per  cent.  Charges  have  been 
increa.sed  on  two  occasions  durinjr  the  current  financial  year.  The 
Committee  reports  that  as  to  the  future  nothing  can  be  advanced 
that  is  not  of  a  speculative  character,  but  the  first  consideration  is 
that  no  additional  capital  expenditure  must  be  incurred  which  will 
not,  so  far  as  the  present  quantom  of  production  is  concerned,  effect 
greater  economies  than  the  added  expenses. 

Australia. — The   Victorian    Government  h:is  decided  to 

ask  Parliament  for  authority  to  supply  electric  power  from  Newport 
power  house.  OwinK'  to  the  difficulty  of  obtaining  equipment  for 
the  electrifying  of  the  suburban  railways,  the  power  house  is  ahead 
of  the  rest  of  the  scheme,  and  will  be  in  a  position  by  March  or 
April  next  to  supply  electric  power  in  bulk.  The  power  available 
will  be  considerably  in  excess  of  railway  requirements  for  some 
time  to  come,  and  as  the  other  suppliers  of  power  to  the  public  in 
Melbourne  are  reaching  the  limit  of  the  oapa6ity  of  their  equip- 
ment, it  ia  proposed  to  sell  them  power  from  Newport.  Following 
the  Cabinet  meeting,  the  Minister  of  Railways  said  he  would  intro- 
duce the  necessary  Bill  into  Parliament  almost  immediately. 

Victorian  Brown  Coal. — According  to  the  Australian  papers, 
the  Premier  of  Victoria  (.Sir  Alex.  Peacock")  has  received  the 
report  of  the  Committee  of  Experts  on  the  proposals  to 
develop  the  browm  coal  deposits  at  Morwell.  The  Com- 
mittee reporting  in  its  favour,  recommends  that  an  elec- 
trical generating  station  and  transmission  scheme  be  established, 
with  a  power  house  at  -Morwell,  that  the  management  (both 
technical  and  commercial)  be  in  the  hands  of  an  engineer-manager, 
who  shall  devote  his  whole  time  thereto,  and  be  responsible  to  a 
board  of  three  salaried  directors  to  be  appointed  by  the  Govern- 
ment, and  that  the  authority  board  proposed  should  as  early  as 
possible  ascertain  the  prospect  of  establishing  in  the  States  new 
industries  that  require  large  quantities  of  cheap  electrical  energy — 
such  as  those  treating  zinc  concentrates  and  manufacturing 
calcium  carbide,  alkalies  nitrates.  A;c.  The  Minister  for  Mines 
considers  that  authority  should  be  given  for  the  preliminary  work 
suggested  by  the  Committee. 

The  report  considers  the  probable  demands  for  power,  amongst 
which  it  is  believed  that  the  zinc  industry  alone  may  absorb 
100,000—150,000  H.r.  ultim.ately.  Without  allowing  anything  for 
railways  or  new  industries  which  may  be  established,  it  is  esti- 
mated that  the  Melbourne  requirements  in  11121  will  amount  to  108 
million  units,  with  a  maximum  demand  of  46,.")S0  KW.,  and  in  1925 
to  'M 1  million  units,  with  a  maximum  demand  of  97,500  KW.  The 
City  Council  will  require  a  supply  in  two  years'  time,  and  the 
Supply  Co.  shortly  after  ;  the  situation  calls  for  a  plant  of  100,000- 
KW.  ultimate  capacity,  and  the  Morwell  site  provides  natural 
condensing  water  for  the  first  50,000  K\v. 

The  estimated  total  annual  cost,  including  annual  charges,  of 
supplying  to  Melbourne  50.000  KW.  at  a  4,S  per  cent,  load  factor, 
from -Morwell,  is  £210,494,  or  '2t;7d.  per  unit,  as  against  '3:S9d.  per 
unit,  if  the  coal  were  transported.  The  former  figure  is  less  than 
that  of  any  of  the  alternative  i>roposals.  The  estimates  based  on 
an  initial  capacity  of  50,000  KW.,  with  a  power  house  designed  for  an 
ultimate  100,000  kw.,  show  an  expenditure  of  £l,2*i2,500,  including 
£261.120  for  the  82-mile  transmission  line.  Additional  expenditure 
woiild  be  incurred  on  the  terminal  station  at  Richmond  and  in  con- 
necting it  to  the  city  supply,  ice,  and  the  total  ex])enditure  would 
be£1.855,<i7:!.  It  is  estimated  that  energy  could  be  sold  to  existing 
undertaking8af326d.  per  unit,  which  compares  with  theCity  Council's 
co.st  per  unit  sent  out  in  19111  of  '499d.,  excluding  capital  charges 
on  its  power  house.  The  Committee  recommends  that  whether  or 
not  the  State  undertakes  the  generation  and  distribution  in  bulk 
of  electricity,  it  shouhl  control  and  direct  the  co-ordination  of  ail 
the  Slate  and  statutory  supply  undertakings  in  Victoria. 

Batley. — I'iuck  Increase. — The  Electricity  Committee 
has  decided  to  increase  the  charge  for  electrical  energy  for  power 
and  heating  (not  for  lighting)  by  another  10  per  cent.,  making  a 
total  incrca.'*e  over  pre-war  rates  of  27 i  jier  cent. 

Blackburn. — Price  Incrkase. — Tlie  Electricity  Com- 
mittee recommends  that,  as  from  January  Ist,  tlie  charge  for 
current  shall  be  advanced  by  10  per  cent.,  making  a  total  increase 
of  2."  per  cent,  during  the  war; 

Bristol. — Stukkt  Ln^iixiKr!. — The  rccommeiulations  of 
the  Sanitary  Committee  re  street  lighting  (see  Ei.EC.  Rev.,  page 
444.  November  9th)  were  not  adopted  by  the  Council  ;  the  Com- 
mittee was  instructol  "  not  to  alter  the  lighting  of  the  incandes- 
cent street  lamps  in  any  manner  that  will  necessitate  the  whole  of 
the  incandescent  lighting  of  the  city,  domestic  and  public,  being 
cut  off  on  receipt  of  air  raid  warning."  The  resolution  prevented 
the  Committee  carrying  out  its  recommendation.  On  Thursday, 
>'ovember  22nd,  the  Committee  reported  that,  at  a  conference  with 


the  Chief  Constable  and  the  city  electrical  engineer,  it  was  stalnl 
that  there  are  ti98  arcs  and  half-watt  lamps,  all  being  now  in  use. 
There  are  1.573  electric  incandescent  lamps,  and  (i29  have  been  in  use 
throughout  the  war  and  944  not  in  use.  If  brought  into  use  the 
latter  could  not  be  extinguished  instantaneously  without,  at  the 
same  time,  cutting  off  all  other  incandescent  lighting.  This  also 
applied  to  the  (i29  lamps  in  use.  The  Chief  Constable  and  the  city 
engineer  are  agreed  that,  in  the  event  of  a  raid,  these  lamps  wci-e 
to  be  extinguished  instantaneously,  and  that  would  involve  the  ex- 
tinction at  the  same  time  of  all  incandescent  electric  lighting  in 
private  and  public  buildings.  The  Chief  Constable  recommends 
that  all  the  incandescent  electric  lamps  should  lie  brought  into  use, 
in  Jipite  of  the  fact  that  this  will  necessitate  the  extinction  of  in- 
candescent electric  lighting  in  public  and  priv.ate  buildings.  The 
hospitals  in  Bristol  had  arranged  for  alternative  lighting,  and  tlic 
same  provision  should  lie  made  in  other  public  buildings.  In  housi's 
candles  should  he  available.  It  has  been  arranged  that  the  power 
supplies  will  first  be  cut  oS:"  and  then  the  lighting.  The  two  Mtcv- 
natives  before  the  Council  were  (1)  to  exclude  the  whole  of  tin- 
incindescent  electric  lighting  and  to  use  the  electric  arc  and  hall- 
watt  lamps  :  (2)  to  include  the  whole  of  the  incandescent  as  will 
as  the  half-watt  lamps,  accepting,  at  the  same  time,  the  liability 
for  the  extinction  of  all  incandescent  lighting  in  case  of  :< 
raid.  If  the  Committee  was  in  favour  of  the  second  alternative  it 
would  be  necessary  to  make  a  report  to  the  Council,  recommending 
the  rescinding  of  the  resolution  of  November  9th.  After  an  ani- 
mated discussion,  the  recommendations  of  the  report  were  approved 
by  10  votes  to  5.  the  Committee  recommending  the  adoption  of  the 
second  alternative  stated  i«  the  report. 

Clayton.' — E.L.  Proposals. — AVhilst  the  Electrical  Dis- 
tribution of  Yorkshire,  Ltd.,  has  given  notice  of  intention  to  renew 
its  application  for  power  to  supply  Clayton  and  Queensbury  with 
electricity  for  power  and  lighting,  the  position  at  Clayton  is 
becoming  complicated.  Queensbury  has  consented  to  the  com- 
pany "a  application  ;  the  Clayton  District  Council,  last  year,  decided 
to  supjiort  the  company,  but  a  ratepayers'  meeting  demanded  that 
the  decision  be  rescinded,  and  that  Br.adford  Corporation  be  asked 
for  terms.  The  Council  has  recently  had  to  consider  the  matter 
again  on  the  raising  of  the  new  application,  and  has  approached 
the  Bradford  Cpcporation,  who  last  week  appointed  a  Sub- 
Committee  to  negotiate  with  Clayton  Council. 

Continental. — Spain. — La  Sociedad  Aiioniina  Productora 

de  Fuerzas  Motrices  is  the  style  of  a  company  formed  at  Bilbao, 
with  a  capital  of  6,400,000  pesetas  and  the  following  objects  :— 
The  acquisition  and  ittilisation  of  waterfalls ;  manufacture  and 
sale  of  materials  for  the  electrical  industries;  acquisition  and 
working  of  coal  fields,  metal-bearing  deposits,  production  of  lime, 
cement,  &c.  The  company  already  owns  a  fall  on  the  Flamisell 
River,  where  the  installation  under  construction  will  be  completed 
bytheend'of  1919. 

Italy. — The  recently  amalgamated  concerns.  La  Dinamo-Societa 
Italiana  per  Impi-ese  Elettriche  and  the  Anza  Societa.  Milan,  have 
begun  the  construction  of  a  new  central  station  at  Iselle,  and  are 
also  improving  the  plant  which  is  to  serve  for  the  piercing  of  the 
Sempione  Tunnel. 

An  increase  in  plant  is  being  carried  out  by  the  TJnione  Esercizi 
Elettrici,  Milan. 

As  a  result  of  the  union  of  the  Forni  Elettrici  and  the  Elettro- 
carbonium  concerns,  extensions  have  been  taken  in  hand,  which 
are  expected  to  enable  the  joint  companies  to  turn  out  l.oOO  tons 
of  electrodes  per  month,  or  other  products  of  like  kind. 

Dublin. — An  interesting  dis]ilay  of  electric  lii;htiiis>  I'm- 
countr,y  houses  was  a  featui-e  at  a  farm-tractor  exhibition  held 
recently. 

Edinburgh. — -Vt  a  meeting  of  the  animal  Commission  of 

the  Convention  of  Royal  Burghs,  last  week,  Councillor  Stevenson 
(Fidiuburgh)  reported  on  the  proceedings  of  the  B.  of  T.  Electric 
Power  Supply  Committee.  In  giving  evidence  before  the  Com- 
mittee, Mr.  Stevenson  said  there  would  be  a  marked  difference  of 
opinion  when  it  was  sought  to  unite  private  and  municijial  enter- 
prises, (u-  alternatively  to  eliminate  one  .'it  the  ex)>ense  of  the  other. 
He  stated  his  strong  ]>relerence  for  municipal  control  on  the 
ground  that  electricity  was  gradually  becoming  more  and  more  a 
public  necessity,  and  it  was  not  in  the  pulilio  interest  that  it  should 
be  in  the  hands  of  private  com))anies,  even  if  they  were  limited  to 
a  sliding  .<cale  of  dividend.  A  combination  of" all  companies  and 
local  authorities  in  each  industrial  district  was  quite  imiiracticable. 
while  any  attempt  to  jnit  all  the  electrical  undertakings  uniler  a 
IKiwer  com))any  would  create  such  lo«il  opposition  that  success 
abmg  those  lines  could  not  be  .itt.aincd. 

Ex-Provost  Keith  (Hamilton),  the  chairman,  did  not  think  any 
one  of  them  would  like  to  see  the  electrical  power  of  either  the 
country  or  of  separate  communities  iilaced  in  the  hands  of  any 
large  company.  The  position  taken  up  by  Councillor  Stevenson  was 
one  they  cordially  homologated. 

Gainsborough. — E.L.   Proposal. — Tlic  Urban    Council 

some  ycnirs  ago  obtained  a  prov.  order  to  supply  electricity  within 
its  area,  and  1ms  twice  been  granted  an  extension  of  time.  Mr. 
,}ns.  Marshall,  of  Marshall,  Sons  \;  Co.,  engineers,  now  announces 
that  he  is  alxiut  toajiply  tothe  B.  of  T.  for  a  prov,  order  authorising 
him  to  supply  energy  to  the  town.  Messrs.  Marshall  have  already 
in  course  of  erection  on  the  Trent  a  large  jiower  station,  which  is 
rapidly  approaching  completion  ;  it  would  be  a  comparatively  easy 
jnatter  to  enlarge  this  station  to  almost  any  extent, —  Yorhshirt 
Post,, 
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Greenock. — Loan    .S.\xcTro.V. — The    Scottish  Otlirr   lias 

Sanotionoil  the  borrowinjf  of  Jt.Mi.OOO  for  the  extension  of  the 
Corporation  electricity  undertnkintr,  whicli  isiises  the  total  .snin 
borrowed  in  this  connection  to  i;4(>r),000. 

India. — Accnnliiiir  to  Imlhm  Emi'nii'fihnj,  a  lict'iici'  h;is 
been  t;'i'nntecl  for  electric  supply  ut  Jlhow  ciuitonment  ;  the  system 
is  to  be  D.c  at  2H0  and  4()0  volt.s.  aiul  the  municipality  with  take 
enerjfy  for  ii42  street  lamvw  during'  the  piM-iod  of  the  licence. 

Kinlochleven. — Ainon<i  tlic  iipplications  for  ]ll■o^  isicjiial 

orders  of  wliieli  ])ul)lic  notice  is  bcint;  given,  is  one  on  liehalf  of 
the  British  .Muniinium  Co.,  Ltd.  The  promoters  propose  to  e.xtend 
the  operations  of  their  factories  at  Kinlochleven,  Lochaber,  by 
impounding  the  waters  of  [.ooh  Liiifjfan  and  Loch  Treis;  and  of  the 
Itiver  Spean  and  other  lochs  and  streams  ci>nn>'cted  with  lliese,  fur 
the  purpose  of  providint;'  additional  water  iiower.  The  .scheme 
entails  the  acijuisition  of  land  in  the  district  and  thi;  ileviation  of 
public  roads  and  of  a  portion  of  the  West  Highland  Railway,  as  well 
a.s  a  great  amount  of  constructive  work. 

Leicester. — NE^\•■  Power    Station.  —  The    T.C.    lias 

decided  to  apply  for  a  jirovisional  order  to  aciiuire  land  and  erect  a 
(jetieratiny  station,  at  an  estimated  cost  of  .CL'S."i,tHHi. 

London. — St.    Pancras. — Tlic     Electricity    Committee 

reports  that  {Treat  difficulty  is  experienced  in  obtaininj;'  the  neces- 
sary deliveries  of  coal  ;  the  undertaking'  is  consumin',''  about  l."iil 
tons  jier  week  in  excess  of  the  contract  deliveries,  and.  as  a  conse- 
quence, the  reserve  stocks  are  bein^r  seriously  depleted.  The 
2.000-KW.  turbine  set  at  the  Kiny's  Road  .station  recently  broke 
down.  This  machine  had  been  running  continuously  for  nearly 
three  years,  but,  owinsj  to  existing'  conditions,  it  had  been  found 
impossible  to  overhaul  it  during' th.at  time.  The  spare  parts  .are  in 
hand  for  replacement,  but.  owing:  to  existing;  scarcity  of  labour, 
three  weeks  will  be  required  for  the  necessary  repairs  to  be  com- 
pleted. In  the  meantime,  arrang'ements  have  been  made  to  obtain 
assistance  from  the  L.C.C.  Large  consumers  of  current  have  reduced 
their  load  duiing  the  maximum  load  period,  and  these  arrange- 
ments have  relieved  the  undertaking  in  the  serious  position  in  which 
it  was  placed.  It  i.i  proposed  that  tlie  connection  with  the  L.C.C. 
sub-station  should,  so  tar  as  practicable,  be  madepermanent,  so  as  to 
be  of  mutual  assistance  should  occasion  arise. 

H-\.CKXEY. — An  application  is  to  be  made  to  the  L.C.C.  for 
sanction  to  borrow  .Jt  28.0(10  tor  an  extension  of  the  steam-raising 
plant  at  the  generating  station.  The  estimated  cost  of  a  6fi,000  lb. 
per  hour  steam-raising  plant  is  put  as  follows  : — Two  boilers, 
,tl2. l.">0  :  two  eeonomisers,  £2,250  :  two  sets  flues,  fans,  motors, 
chimneys,  £i,O.S0  ;  two  brickwork  settings,  £2,2,50  ;  one  pump  pit 
(provisional),  £290;  lagging,  galleries,  £750:  Insurance  Co.'s 
inspection  (provisional),  £75:  travelling  hopper,  £11)5:  cutting 
away  roof  (provisional"),  £150  :  two  feed  pumps,  ,Cf)S5  :  pipework, 
la*giug,  iic.,  £2,450  :  contingencies,  awards  to  labour,  dec,  £1,575  : 
total.  £27,500.  The  borough  electrical  eug'ineer  has  been  instructed 
to  obtain  an  estimate  from  .Alessrs.  Babcock  i^'  Wilcox,  Ltd.,  for 
t'le  plant  required. 

Morocco. — An  electric  .station  has  been  opened  at 
Tangiers  by  the  Compania  Transatlantica  Espanola,  The  scheme 
contemplates  the  installation  of  eight  generating  sets,  of  which 
one  only  is  at  present  in  working,  of  200-H.P.  capacity,  driven  by 
a  Sulzer-Dicsel  motor  fired  by  creosote.  The  film  of  Bastos 
Bertran  Hermanos  y  Ca.  supplied  tlie  plans  and  plant  and  carried 
out  the  installation. 

Mytholmroyd. — Prov.    Order. — The   U.D.C.    lias   bad 

under  consideration  the  terms  on  which  the  Halifax  Corporation 
was  prepared  to  sujiply  electricity,  subject  to  the  granting  of  a 
prov.  order,  and  those  of  the  Electrical  Distribution  of  Yorkshire, 
Ltd.  At  a  further  meeting  it  was  decided  to  seal  the  agreement 
with  the  Halifax  Corporation. 

Nelson. — Price  Increase.— The  Electricity  Committee 

has  decided  to  increase  the  price  of  electricity  l)y  id-  per  unit  for 
lighting  and  id.  per  unit  for  power. 

New  Zealand.^In  answer  to  questions  in  the  House  of 

Representatives,  relative  to  the  proposal  by  Mr.  Orchiston  to  extract 
nitrogen  from  the  air  Ijy  means  of  electric  power  developed  at 
Milford  Soiuid,  for  which  project  it  was  stated  that  a  company  had 
been  formed,  the  Hon.  W.  McDonald  intimated  that  the  matter 
would  be  submitted  to  the  Cabinet  for  consideration,  while  the  Hon. 
W.  Fraser.  Minister  of  Public  Works,  said  the  application  hail  been 
considered  by  him.  and  rejected  by  the  Cabinet  (apparentl.v  under 
the  Dominion  Act  retaining  -^vater-power  development,  generally. 
for  the  Government).  He  added  that  the  apjilication  was  matle 
with  a  view  to  acquiring  and  selling  the  rights  to  an  American 
•company,  and  that  he  hoped  the  House  would  not  ask  the  Govern- 
ment to  part  with  the  valuable  power,  which  mig-ht  be  used  for 
other  purposes  (the  treatment  of  the  local  refractory  ores)  than 
the  extraction  of  nitr.ates.  It  was  stated  in  discussion  that  the 
power  available  would  produce  £  1 00,000  worth  of  nitrate  products 
per  annum. 

The  Wellington  City  Council  has  decided  to  raise  the  price  of 
electricity  sujijilied  by  the  tramways  power  house  by  \A.  per  unit 
for  jiower  purposes  only.  This  is  the'first  increase  in  charges  for 
municipal  service  since  the  war  began. 

The  Auckland  City  electrical  engineer  reports  that,  owinfr  to  the 
shortage  of  cable,  it  will  be  necessary  to  refuse  future  connections 
in  the  central  city  area, 


Rawtenstali. — Price  I xciika.se. — The  T.C.  has  decided 

to  iiuwease  charges  for  electricity  from  .January  next  as  follow  : — 
Lighting  by  15  per  cent,,  making  25  ])er  cent,  on  pre-war  rates  ; 
heating  15  per  cent,,  making  :iO  per  cent.;  power  18 ;\  (Hir  cent., 
Muiking  ;53.^  per  cent,  to  consumers  using  up  to  250  units  per  It. P. 
per  qmirter.  and  over  250  units  the  removal  of  the  present  advance 
of  15  per  wnt..  and  the  substitution  of  the  standard  coal  clause. 

Rotherham. — Price    iNCiiEASE.^^lie  Coqlomtion    1ms 

given  notice  tliat  the  charges  for  electrical  energy  for  power  and 
heat  purposes  have  been  increa.sed  by  20  j)er  cent.,  and  that  Rucli 
increased  charges  will  apply  to  the  quarter  ending  December,  1!M7, 
and  afterwards  until  further  notice. 

Sliipley. — Price  Increase. — The  Disti'ict  (Joiincil   has 

decided  tci  increase  the  flat  rate  for  power  from  1 ',d.  to  2d.  ])er 
unit,  witli  an  advance  of  25  per  cent,  on  the  sliding  scale  for  power 
users,  nuiking  511  per  cent,  on  pre-war  charges  ;  the  price  for 
lighting  [nirposes  will  be  advanced  from  l-Jd.  to  5d.  per  unit,  the 
increase  to  take  efl'ect  from  January  1st,  litis. 

.Sllgo. — WoRKHOi'SE    lji(iHTix(^. — At  a  mectini,'  of  the 

Board  of  (iuardians  it  was  suggested  that  electric  light  should  be 
installed  in  the  workhouse.  Aid.  Jinks  remarking  that  a  similar 
proposal  at  Sligo  Asylum  had  led  to  a  guarantee  that  a  saving  of 
50  per  cent,  would  be  effected. 

South  Africa. — The  T.C.  is  fared  witli  a  shorta,i;e  of 
electric  cable  and  tramway  cars.  In  December  representations 
were  made  in  England  in  regard  to  the  need  for  turbine  and  boiler 
plant  and  various  electrical  machinery.  Some  of  this  plant  has 
l)een  obtained,  but  the  many  new  local  industries  render  the  7ieed 
for  additional  turbine  plant  greater  than  before.  As  regards  the 
tramways,  it  was  intended  to  purchase!!  additional  cars  in  1914, 
but  the  matter  was  deferred,  and  at  present  about  4,000.000  addi- 
tional passengers  per  year  are  being  carried.  At  present  about  1  SI 
cars  are  in  commi.ssion,  while  150  could  be  usefidly  employed. 

Stirling. — Price  Increase. — The  price  of  electricity 
for  lighting  purposes  has  been  increased  by  ^d.  per  unit. 

Swansea.— Plant  Extension. — At  the  meeting  of  the 
Corporation,  last  week,  the  Electricity  Committee  reported  on  the 
agreement  arrived  at  with  the  Swansea  Harbour  Trust  for  increased 
supplies  of  electricity,  which  would  necessitate. the  extension  of 
the  Trust's  power  station  at  the  docks.  The  agreement  is  to  come 
into  force  not  later  than  .June  30th  next,  the  Corporation  to  supply 
up  to  500  k.v.a.  and  to  make  arrangements  to  increase  the  same  to 
1,000  K.V.A.  :  the  price  to  be  paid  by  the  Trustees  will  be  £2  per  K'w. 
per  annum,  plus  •585d.  per  unit,  subject  to  a  coai  chiuse,  the 
Trustees  to  pay  a  minimum  of  £2,000  per  annum,  but  until  the 
Corporation  is  in  a  position  to  supply  up  to  1,000  K.V.A. ,  the 
minimum  to  be  £1,500  a  year.  The  agreement  is  to  be  for  seven 
years,  with  the  option  of  an  extension  for  another  seven  years. 
The  Committee,  in  view  of  the  urgency  of  the  matter,  recommended 
that  tenders  be  obtained  for  the  plant,  and  that  application  be 
made  to  tlie  L.G.B.  for  sanction  to  the  borrowing  of  £39,000. 
The  chairman,  in  moving  the  adoption  of  the  report,  said  he 
hoped  tliat  in  the  near  future  the  whole  of  the  smaller  stations  in 
the  neighbourhood  would  be  linked  up  with  the  Corporation  supply. 
The  matter  was  referred  to  -a  special  meeting  of  the  Conncil,  and 
authority  was  given  to  invite  tenders, 

Tasmania. — The   Public  "Works  Committee    has   been 

hearing  expert  evidence  on  the  proposal  to  spend  £10,000  on  the 
projected  hydro-electric  scheme  on  the  King  River  to  supply  the 
Mount  Lyell  Co.  with  25,000  electric  H.P.  The  money  will  be 
devoted  to  driving  a  tunnel  through  which  the  King  River 
will  be  diverted,  in  o!;der  to  permit  of  the  examination  of  the 
river's  bottom  preliminary  to  laying  down  the  foundations  of  a  per- 
manent dam.  The  complete  scheme  will,  it  is  estimated,  absorb 
£,S40,o00.  anji  take  three  years  to  install.  The  dam  will  be  a  curved 
concrete  structure  with  a  height  of  about  180  ft.  above  the  river 
bed.  The  storage  area  will  be  approximately  8  .sq.  miles.  The 
catchment  supplying  water  to  the  King  River  above  the  dam  is 
about  200  sq.  miles,  and  it  is  estimated  that  there  will  be  a  yield 
of  4  5.000  n.P.  at  the  generators.  This,  it  is  confidently  anticipated, 
will  usher  in  a  new  industrial  era  on  the  west  coast  of  Tasmania, 
making  possible  tlie  commercial  handling  of  low-grade  ores  which 
could  not  otherwise  be  looked  at. 

It  is  not  intended  to  await  the  completion  of  the  scheme  before 
launching  out  in  new  enterprises.  The  Mount  L.yell  Co.  is  in- 
creasing the  power  plant  at  its  o'wn  station'  at  Lake  Margaret, 
with  a  vicsv  of  transmitting  to  Zeehan  sufficient  power  to  work 
the  first  units  of  the  treatment  plant  for  the  electrolytic  production 
of  zinc  from  the  Mount  Read-Rosebery  group  of  mines. — Mtlbouriw 
Age.  '  ' 

The  Report  of  the  above  Cornmittee  has  been  submitte<l  tothe 
Tasraanian  House  of  Assembly.  It  states  that  the  Government 
will  be  shortly  in  full  legal  ownership  of  the  Zeehan  smelters,  over 
which  it  has  a  mortgage  of  £20.000,  advanced  some  years  back  to 
keep  the  works  going.  It  is  probable  that  the  residues  from  the 
electrolytic  treatment  works,  to  be  erected  at  Zeehan.  will  l>e  suffi- 
cient to  keep  the  lead  smelting  furnace  in  operation.  This  should 
result  in  the  reopening  of  low-grade  ore  mines  which  were  closed 
owing  to  lack  of  smelting  facilities.  The  estimated  cost  per  horse- 
power for  the  King's  River  scheme  compares  favourably  with  that 
at  Great  Lake,  and  should  be  considerably  lesa  than  at  Lake 
Margaret. — Sydiiei/  Teleijra^ih , 
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Willesden. — The   Electricity  Committee   reports  liaving 

had  under  consideration  correspondenoe  with  reference  to  the 
snpply  of  electrical  enerjjy  in  linlk  by  the  North  Metropolitan 
Electric  Power  Supply  Co.  after  March  Hist,  I'.US.  A  further 
report  will  be  presented  in  due  course.  Arising  out  of  instructions 
to  carry  out  certain  e-xtensions.  application  is  to  be  made  to  the 
L.G.B.  for  permi-ssion  to  raise  a  .sum  of  C 2,900.  An  offer  has 
been  received  to  purchase  land  belonyinfr  to  the  Council  in  Denzil 
Road  orijrinally  awjuired  by  the  authority  as  a  site  for  a  g'enerating 
station.  If  this  land  is<lisposed  of,  it  will  be  necessary  to  extend  a 
hitrh-tension  cable  to  a  factory  to  be  erected,  and  to  provide  a  trans- 
former, at  an  estimated  cost  of  :CitOO.  Application  is  to  be  made 
to  the  L.G.B.  for  sanction  to  the  borrowinj?  of  this  amount. 

Wimbledon. — Year's    Workixc. — The    report    of    tlie 

year's  working-  of  the  Corporation  electricity  undertakin;,''  to  March 
Slst  last  shows  a  total  revenue  of  it  1  l.ll.'^S,  expenditure  amountinj;- 
to  £27,.')Si;.  and  a  jjross  profit  of  .i'H,40l.  Interest  and  sinkinfr 
fund  charg:es  amounted  to  .tl,>>,(i22.  leaving-  a  deficit  on  the  year's 
workinfr  of  .£4,221.  During'  the  year  S.712.7-111  units  were  sold,  a 
decrease  of  li.>v,9l).">  units  ;  the  total  average  price  obtained  per  unit 
sold  was  2"(i47d.,  and  the  total  average  all-in  cost  per  unit  sold 
was  2'!)S7d. 

Windsor. — Price  Rhviskin. — Tlie  Electrical  Installa- 
tion Co.,  Ltd..  has  asked  the  T.C.  to  assent  to  the  charges  for 
current  being ' increased  by  Id.  psr  unit,  and  the  matter  has  been 
referred  to  the  Lighting  C^ommittee  for  consider.ation. 


TRAMWAY  AND  RAILWAY  NOTES. 

Barrow-in-Furness. — A  remarkable  aceident  occurred  on 

the  tramways  last  week,  A  ten-year-old  girl  was  standing  on  the 
top  of  a  car,  when  the  trolley  rope  swung  round  and  caught  her  in 
the  neck,  lifting  her  bodily  off  the  car  and  dropping  her  in  the 
roadway.     She  received  cuts  and  bruises. 

Biacltpool. — The  Corporation  is  makin,£(  ap])lication  for 

a  provisional  order  to  carry  out  street  improvements  in  various 
parts  of  the  borough  which  will  allow  of  better  tramway 
facilities. 

Traffic  Fkures. — The  receipts  on  the  Corporation  tramways 
for  the  past  month  were  £."),7:!(1,  or.€l,7ii(;  more  than  last  year, 
the  increase  being  largely  due  to  the  transfer  of  the  Squire's  Gate 
line  to  the  Corporatiqp,  The  total  receipts  from  April  1st  to 
November  l.'ith  were  -t'Sg,?*!!,  an  increase  of  .€11,33S  on  last  year, 
and  the  receipts  per  car-mile  were  2s,  1  Jd.,  an  increase  of  2d. 

Bradford. — "WAfJES  Dispi'te. — Si.\  himdred  of  the  tram- 
way employes  met,  on  Saturday  midnight,  to  consider  the  Corpora- 
tion War  Wages  Committee's  recommendations  in  regard  to  wages, 
declining  to  grant  the  employes'  application  for  an  advance  of  £  1 
per  week  on  pre-war  rates,  the  same  to  be  merged  into  wages  instead 
of  war  bonus,  double  time  for  Sundays  and  Bank  Holidays,  and  equal 
pay  for  men  and  women  on  the  same  class  of  work  ;  but  recommend- 
ing that  a  further  33.  per  week  bonus  be  given  to  men  and  2s.  to 
women.  The  meeting  unanimously  rejected  the  offer,  and  decided 
that  if  the  City  Council  adopts  the  War  Wages  Committee's  recom- 
mendation, 21  days'  notice  that  a  dispute  is  pending  be  given  to 
the  Committee  on  Production. 

Burnley. — Strike. — Last  week  a  strike  of  skilled  onsiiieers 

in  the  district  took  place  regarding  the  interpretation  of  the  recent 
award  of  12J  per  cent,  wages  advance  by  the  Ministry  of  Munitions. 
The  departments  particularly  affected  were  the  gas,  tramways  and 
electricity,  the  men  concerned  being  mostly  engineers  and  fitters, 
who  contended  that  they  came  within  the  scope  of  the  award.  On 
their  behalf,  it  was  submitted  that  the  skilled  men  engaged  on 
commercial  work  and  priority  work  were  on  work  of  national 
importance,  and  that  they  were  entitled  to  the  advance  along  with 
those  on  munition  work  to  whom  it  had  been  granted.  Steps  were 
taken  to  advise  the  public  that  in  con.seiiuence  of  the  strike  it 
might  be  necessary  to  reduce  the  tramway  service,  and  Jlr,  H. 
Mozley.  the  tramway  manager,  was  authorised  by  the  Tramways 
Committee  to  offer  the  men  concerned  the  12J  per  cent,  advance  at 
once,  on  the  understanding  that  if  the  Ministry  of  Munitions 
decided  that  they  were  not  entitled  to  the  advance,  the  extra 
payment  should  be  remitted.     The  men  accepted  this  offer. 

Bury.  —  Tlie    CoqKiration    Tramways    Committee    has 

declined  the  re<|uest  for  a  suspension  of  traffic  on  Christmas  Day. 
The  Pre.ston  (  orjJoration  Tramways  Comuiittee  recommend.s  a 
limited  service  from  2.30  p  m. 

Continental.  —  Spain. — Plans  are  beinj:^  prepared  in 
respect  of  a  ])rojected  electric  railway  between  Calahorra  and 
Arnedillo,  a  distance  of  about  37  km. 

Application  has  been  made  for  a  concession  forthe  establishment 
of  an  electric  tramway  in  the  city  of  Brergos,  The  promoter  is 
Don  Luis  (!allardo.  A  similar  concession  has  been  applied  for  by 
the  Compania  Tranvias  Electricos  de  Vigo,  being  an  extension  of 
its  network  from  Los  Canos  to  Fausto  de  Chapela. 

Croydon. — The  T.C.  has  adopted  a  reconiinendation  of 
the  Tramways  Committee  that  the  attention  of  the  H.  of  T.  be 
drawn  to  the  inadequate  representation  of  municipalities  on  the 
new  expert  Committee  for  dealing  with  tramway  labour  and 
material  ;  also  that  the  terms  of  reference  should  include  considera- 
tion of  the  coDtrol  of  motor-omnibuses. 


Leeds. — T)nrinn;  a  violent  gale  which  swept  West  York- 
shire, last  week-end,  a  car  from  Leeds  to  Bradfonl  jumped  the 
metals  at  Bramley,  was  caught  by  a  strong  gust  of  wind,  and 
swerved  across  the  footpath,  knocking  down  a  telegraph  pole  and 
colliding  with  a  wall.  Some  little  damage  was  done  to  the  car, 
but  there  was  no  personal  injury  amongst  the  passengers. 

London.  — Odvernment    Tramway    Control.  —  The 

L.C.C.,  in  authorising  Mr.  A.  L.  C.  Fell,  the  chief  officer  of  the 
tramways,  to  serve  on  the  expert  Committee  appointed  by  the 
B.  of  T.,  adopted  the  recommendation  of  the  General  Purposes 
Committee  that  the  Committee  shoulil  be  constituted  on  a  basis 
securing  representation  of  the  municipal  and  private  interests  con- 
cerned proportionate  to  their  magnitude,  and  that  it  is  important 
that  it  be  entirely  free  from  association  with  any  traffic  under- 
takings likely  to  he  eft'ected,  and  therefore  the  appointment  of  an 
interested  party  as  chairman  is  unfortunate. 

Hamfstead. -Electric  Vehicles. — The  B.C.  has  recently 
acquired  a  couple  of  electric  motor  vehicles  fitted  with  Edison 
batteries  for  the  use  of  the  Medical  Officer  of  Health's  depai-t- 
ment.  The  chassis  are  being  fitted  with  special  van  bodies  for 
the  collection  and  delivery  of  infected  bedding. 

Manchester. — Fare  Revision. — The  Corporation  'J'ram- 
ways  Committee,  instead  of  increasing  fares,  has  decided  to  shorten 
the  stages  by  reverting  to  the  scale  in  operation  prior  to  the  last 
revision  in  .Tanuary,  1'.I13.  The  Id.  stage  will  be  reduced  by  about 
(!29  yards,  and  other  distances  in  proportion.  The  age  for 
children's  half- fares  will  be  reduced  from  111  years  to  11  years.  It 
is  proposed  that  the  revision  shall  be  in  force  for  six  months.  If 
the  t'ity  Council  approves,  the  revision  will  come  into  force 
immediately. 

Tramways  Federation. — At  a  Conference,  on  Friday,  of  repre- 
sentatives of  Lancashire  and  Cheshire  tramways  undertakings,  it 
was  decided  to  form  a  Lancashire  and  Cheshire  Tramways  Federa- 
tion, to  be  composed  of  two  representatives  and  the  manager  of 
each  concern.  A  resolution  was  passed  declaring  the  advisability 
of  establishing  an  Industrial  Committee,  representative  of  autho- 
rities and  employes,  on  the  lines  of  the  Whitley  Report. 

Notwithstanding  the  decision  of  the  Tramways  Committee  that 
cars  shall  run  as  usual  on  Christmas  Day,  the  ballot  of  the  em- 
ployes shows  an  overwhelming  majority  in  favour  of  a  stoppage, 
l,ii02  voting  in  favour  and  only  23  against. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


A     Wireless    Telegraph     School     for     Ireland. — Tlie 

Technical  Education  Committee  of  Dublin,  under  the  guidance  of 
Mr.  W.  .1.  Lyons,  a  Dublin  expert  in  wireless  work,  has  complc*5d 
arranijpments  for  opening  a  School  of  Wireless  Telegraphy  for  the 
whole  of  Ireland.  A  generous  free  admission  scholarship  scheme 
is  offered  by  the  Marconi  Co.,  which  has  given  very  strong  en- 
couragement and  support  to  the  Committee  in  this  new  develop- 
ment of  its  technical  schools. — Irix/i  Timci. 

Australia. — The  Postmaster-General  ha.s  stated  that  it  is 

intended  to  install  automatic  telephone  exchanges  in  Sydney,  and 
Malvern,  Victoria.  The  Sydney  exchange  is  estimated  to  cost  about 
£9(1.0110  and  the  Malvern  exchange  about  £.511,000. 

At  a  lecture  in  Melbourne,  Commander  Creswell,  of  the  Australian 
Navy,  stated  that  wireless  messages  sent  out  from  Germany  were 
being  daily  intercepted  by  the  wireless  stations  at  Perth  and 
Sydney.    -.V,'lhiiHr/ir  Aije. 

Long-Distance  Wireless.— The  United  States  Govern- 
ment has  opened  a  radio-telegraph  st.ation  at  Hawaii,  Honolulu, 
and  messages  have  been  exchanged  over  .5,1  lOo  miles.  For  some 
time  Hawaii  has  been  in  touch  with  Yokohama,  .lapan.  The 
United  States  outpost  station  will  now  be  able  to  send  messages 
to  the  .\ustralian  station  at  Sydney  :  but,  owing  to  its  compara- 
tively low  power,  the  latter  cannot  reply  to  Hawaii, 

New  Zealand. — The  annual  rejiort  of  the  I'ost  and  Tele- 
graph I)e]iartnu'nt  states  that  improved  methods  of  detecting  wire- 
less signals  were  introduced  at  Awarua,  Wellington,  and  .\uckland 
a  few  months  ago.  and  apparatus  for  the  other  stations  will  shortly  be 
brought  into  use.  Theresultsobtainedat  Awarua.  wheretheapparatu* 
has  been  extensively  experimented  with,  have  been  particularly 
gratifying.  Signals  of  readable  strength  have  come  in  from 
American,  Asiatic,  and  European  stations.  The  use  of  this  detect- 
ing apparatus  with  a  particular  combination  of  receiving  circuits 
has  demonstrated  that  daylight  signals  from  stations  using  the 
onlinary  wavelengths  can  be  rendered  plainly  audible,  which  by 
the  ordinary  methods  and  the  use  of  the  crystal  detector  could  not 
be  heanl.  Time  signals  have'  been  transmitted  from  the  Observatory 
clock,  Wellington,  to  Tahiti,  the  distance  covered  l)eing  2,21,5 
nautioil  miles.  The  laying  of  an  extra  cable  connecting  the 
North  and  South  Islands  has  been  completed  by  the  Eastern 
Extension  Calile  Co. 

Russia. — -^ii  .Ml-lins.sian  Radio-Telefrrapliic  Congress  is 

til  bi'  inaugnrat.d  at  I'etrograd  on  December  !)th. 

Storm  Damage. — '  'n  Satnrday  hist  the  metropolis  wiia 
swept  by  a  hurricane,  which  continued  for  several  hours  with 
great  violence.  Similar  stormy  weather  was  experienced  in 
most  parts  of  the  country.  The  gale  caused  very  little  interruption 
to  telegraphic  and  telephonic   communication  within   the  metro- 
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polis,  altlioiifrh  lines  in  the  country  were  liamiifji'il.  In  the 
Riitlierliani  ciistriet  a  tierce  ;;"'<'  f'  wind  ami  rain  attaineii  a 
Velocity  of  ilo  miles  an  hour.  Telejrraph  and  telephone  wires  were 
t)roken  in  all  directions,  causiner  a  dislocation  of  Inisineas.  — O'/'V;/ 

'I'rlt  itmiili. 


CONTRACTS  OPEN  AND  CLOSED 


OPEN. 

Ashton-under-Lyne.— iHirmliiT  .")lli.     Riio;inL'  slack  for 

Electricity  I 'ouiniittre.     lioroutrh   Electrical   En^'ineor.   Wellington 
Ro;id^ 

Australia.  —  Pkutii.— Dciriiilicr  ."ith  ami  li'tli.  Post- 
master Generals  J)e|)artment.  Teletrraph  and  telephone  instru- 
ments and  parts,  liattery  materia!  and  telephone  switchboards, 
parts,  &c.     See  "  Official  Notices."  Xovenilier  llltli. 

Ar)Kl,.\inK.  DecemVxn-  I2th.  I'.M.ti.'s  Department.  Telephone 
material.  Schedules  478  to  4Si'.  See  ■Official  Notices  '  Novemher 
2Srd. 

SVDNBV.  -  In  the  near  future  the  Deputy  Postmaster-General  will 
be  invitin;r  tenders  for  certain  telephone  and  switchboard  parts. 
Some  particulars  can  be  consulted  .at  the  Department  of  Connnercial 
Intelligence.  7:i.  Basinfrhall  Street,  London.  E.G.  2. 

Carlisle. — Dwumber  4tli.    Electricity  Dcprtrtmeiit.    One 

1.'>00/2000-K\V.  turbo-iilternator  and  one  surface  condensing'  plant. 
See  "Otiicial  Notices,"  November  lOth. 

Leeds. — Deccmlier -ith.    Electricity  Department.    (i.oOO- 

KW.  turbo-alterniitor  and  condensinfr  plant.     See  "  Official  Notices  " 
to-day. 

London- — Il-^I.  Orticc  of  Works.   Dcccmlier  (itli.    Twelve 

months' supply  of  electric  wire  and  cable:    three   months'   supply 
of  electric  bell  fitting^s.     See  "  Official  Notices"  to-day. 

Manchester. — December  l-2tli.  Three  fan  draught  cool- 
ing' towers  iit  the  Stuart  Street  station,  for  the  Electricity  Com- 
mittee.    See  "Official  Notices,"  November  Kith. 

Rosario. — February  23rd,  l!lis.  Municipality.  Estab- 
lishment of  telephone  .service  within  the  municipal  radius. 
Coiiditions  on  application. 


CLOSED. 

-P>.(i.   Electric  motor  for 


liot  water  supply ; 


Bury  (Lancs.)- 

Veritys.  Ltd. 

Glasgow. — Recommended  tenders  : — 

I'lkHtricity  Di'parHueiit.— Bruce  Peebles  &  Co.,  LtJ.,  two  .'■j1'>-kw.  rotai-y 
tynivej-teis  fur  <'onsumers'  i  remises,  at  £2, '21.10  eaeh,  plus  i'tiS  for  spares. 

British  •rhoiusin-Houston  Co,  Ltd.,  three  1,0U0-k\v.  rotary  converters  for 
the  generating  stations,  at  £  ',768  each. 

Trani\va?s.— Cable,  Ijiverpool  Electric  Cable  Co.,  Ltd.  ;  General  Elei-tric 
Cable  Co.,  Ltd. 

Trolley  cord. — Josepli  Cookson,  Ltd. 

Ititiry  coiivcvtdr. — British' W3stingh')".lse  Co.,  Ltd.        " 

Galvanised  steel  wire. — Whitecross  Co.,  Ltd. 

Cleansing  Department. — Electrical  material. — ^\'ood\vard  &  Co. 

Grimsby. — Town  Council.     Accepted  tender  :  Cronipton 

and  Co.,  Ltd..  at  £  l.')2,  motor-gfeuerator  and  switchgrear  for  charfrintr 
electric  vehicle  batteries. 


FORTHCOMING     EVENTS. 

Junior  lostUution  of  Engineers.— Fridav.  November  3:ith.  At  8  p.m.  At 
31,  Victoria  Sti'eet,  S.^\'.     Paper  on  "  Drawing  Office  in  Relation  to  other 

-*  Departments,"   by  Mr.  E.  D.  Roberts. 

Institution  of  Municipal  anil  Cnunty  Engineers.  Friday,  November  SOth, 
.\t  ft  p  ni.  At  B  irlin^.;ton  House.  Piccadillv,  W.  D:scussion-on  Wit  "Supply 
of  Power  or  Fuel  to  Vehicles  on  Public  HiL,'hways." 

Institution  ot  Mecnanical  Engineers.— Friday,  November  30th.  At  6  p.m. 
.\t  the  Institution  of  Civil  F.ugineers.  Great  George  Street,  S.W.  Tlie 
'riinnias  Hawkslev  "  Lecture  on  Heat  Engines,"  by  Capt.  H.  Riall  Sankey, 
C.B.,  U.K. 

Saltord  Technical  and  Engineering  Association.— Saturday,  December  1st. 
Visit  >tancbester  C'(U'poratiou  Hydraulic  Pumping  Station.  At  7  p.m.  .\t 
the  Royal  Institute.     .Annual  Meeting. 

Laadon  Assaciation  of  Foremen  Engineers. —December  1st.  At  7  p.m. 
At  Cannon  Street  Hotel,     .\nnual  meeting. 

Royal  Institution  of  Great  Britain.— Monday,  December  3rd.     At  5  ii.m. 

.\t  .\lbemarle  Street.  Piccadilly,  W.  I.     General  monthly  meeting. 
Royal   Society  of  Arts.     Monday.    December  3rd.     Al   4.30   p.m.      At  John 

Street,  .Adelphi,   W.C.    Cantor  Lecture,  by  Prof.   H.  C.  H.  Carpenter,  on 

"  Progress  in  the  Metallurgy  of  Copper."     Tjecture  I.  « 

Wednesday.   December  5th.    At  4.'W  p.m.    lnaug<iral  Trueman  Wood 

Lecture,  by  sir  Dugald  Clerk,  F.R.S. 
Society  of  Engineers.— Monday,  Decemlier  3rd.   At  5  p.m.    Atthe  Geologioal 

Institute,   Burlmgton   House,  Piccadilly,   W.      Lecture  on    "High-speed 

Hallways  after  the  War,"  by  Mr.  Chalmers  Kearney.    Tickets  (free)  from 

the  Sec'retan',  17,  Victoria  Street,  S.W.  1. 
Institution  of  Civil  Engineers.— Tuesday,  December  4th.    At  .5.30  p.m.    At 

(ireat  George  Street.  S.W.   Paper  on"Recent  Developments  in  By-Product 

Coking."  by  Mr.  G.  B.  Walker. 
Association  of   Supervising  Electricians.— Tuesday,  December  4th.     At 

7.15  p.m.     At  St.  Bride's  Institute.     Paper  on  "  Transformers." 
Institution  of  Electrical  Engineers.— Thursday.  December  6ni.    At  ('.p.m. 

At  til-'  Institiitiiin  of  Civil   !-;jLi.'iueers,  Great  George  Street,  S.W.     Paper  on 

"  i:k'ctri.al  Cn,,king  as  aiiphed  to  Large  Kitchens,"   by  i\Ir.  W.  A.  Gillott. 
(Birmingbam  Local  Section).- Wednesday,  December  6th.    At  7  p.m. 

At  the  Uiriversitv,   Edmund  Street.     Paper  on  "Gas  Firing  Boilers,"  by 

Mr.  T.  Jl.  Hunter. 
Greenock    Electrical   Society.- Thursday,    December  6tli.      At   7.45    p.m. 

At    1!2.   West    Stewart  Streat,      Paper    on    "  Wireless    Installation,"    by 

Mr.  G.  Reid. 
Chenical  Society. — Thursday,  Deceiuber  6th.     At  8  p.m.      At  Burlington 

House,   Piccadilly,   W.      Lecture  on    "  The  Relation  between  Chemical 

Constitution  and  Physiological  Action,"  by  Dr.  F.  L.  Pyman. 


NOTES. 

Corrections. — Owing   to   an  obvious  slij)  in  connection 

with  tho-liiial  proofs  of  our  leadin;,'  article  last  week,  a  slitrht 
confusion  occurred  on  iiajre  IS2  ;  lines  18  to  .'lO  in  the  first  column 
should  have  been  deleted,      in  line  ."i.")  for  "as"  read  "a." 

An   Institution  of   Electricity  Supply  Engineers. -Wu 

have  received  a  copy  of  the  following,'  letter,  which  explains 
itself  : — 

H.  W.  Healy,  Est]., 

Hattei'sea  liorou^h  Council  Electricity  Works, 
Hattersea. 

INSTITITION   Ol'    EbKCTRICITV    Si  I'I'I.V    E.N'dlNKKKS. 

Dear  Sir.— The  result  of  the  meeting,'  held  at  the  Hainmeismith 
electricity  works,  on  .Xovember  .■)th.  proved  such  intei'eslin^"'  read- 
in^'  and  iiotential  of  such  far-reachin^r  results  that  a  meetinj,''  ol 
the  whole  of  the  a.ssistant  technical  officers  of  the  Sundc-rland 
Corporation  electricity  deiiartntent  was  convened  yesterilay  to 
discuss  the  report  published  in  the  current  Press. 

Whilst  admittintr  that  tlie  scheme  is  as  yet  in  a  state  of  flnx, 
nevertheless  the  broail  iileals  aimed  at  in  the  prospective  institu- 
tion, together  with  the  responsible  character  of  the  Provisional 
(jommittee  elected  to  consider  the  constitution  of  the  same, 
received  the  unanimous  approval  of  our  meetintr,  and  the  under- 
si>;'ned  were  delegated  to  forward  you  this  letter  in  sympathetic 
suppo.t. 

The  reasons  animatinjr  the  electricity  supply  enffineers  in  the 
metropolis  exist  in  ec|ual  degree  throujrhout  the  provinces,  and 
we  have,  therefore,  forwarded  a  copy  of  this  letter  to  the  technical 
Press,  in  the  hope  that  all  the  provincial  undertakinffs,  both 
municipal  and  company,  will  follow  our  example  and  send  along 
to  you  an  expression  ot  their  sympathy  with,  and  approval  of.  the 
movement,  in  time  to  be  submitted  at  the  general  meeting  to  be 
held  in  London  in  due  course. 

The  start  made  in  London  has  been  so  auspicious  that  we  look  to 
the  rest  of  the  provinces  to  fall  in  line  voluntarily  and  without 
delay,  as  the  fundamental  su;:cess  of  the  prospective  institution 
depends  entirely  on  its  membership  being  of  a  national 
character. 

We  hope  in  the  near  future  to  convene  a  general  meeting  on  the 
North-Ea.st  Coast  of  all  the  senior  electricity  supply  engineers 
between  the  Tyne  and  Tees,  v.'ith  the  object  of  furthering  Hie 
movement  in  this  pait  of  the  country,  and  trust  this  intention  will 
be  of  assistance  to  the  Provisional  Committee. 

S.   R.    WlNDI.E.  J.    W.   TOWNLEY. 

Wilfred  Yorke.  B.  J.  R.  Bhshxell. 

Sunderland.  Xitfrnihrr  2~tJi.  I'.il". 

National    Insurance    (Part    II)    (Munition    Workers) 

Act,  1916. — The  following  is  a  further  decision  of  the  L^mpire  :  — 

2,3;i:^  X.  Workmen  engaged  wholly  or  mainly  in  the  manu- 
facture of  metal  signs  for  advertising  purposes. 

Notice  is  give;!  that  the  Umpire  has  received  application  for 
decision  as  to  whether  contributions  are  payable  or  not  in  respect 
of  the  following  clas?  of  persons  : — 

.")02.   Workmen  engaged  in  making  gas  bags  for  motor-oars. 

The  Umpire  propo.ses  to  give  his  decision  on  the  above  appli- 
cation on  or  after  December  loth.  IHI",  anl  repreieutations  should 
be  made  "oefore  the  7th. 

Colliery  Signalling  Patents.— -\  decision  has  just  Iwen 

given  by  the  Chief  Exatniner  of  Patents  in  connection  with  a  patent 
application  of  the  Sterling  Telephone  and  Electric  Co..  Ltd..  and 
others,  for  signal  cancelling  apparatus  (No.  10.5. 11.59.  dated  JLayHlst. 
liUiP,  which  had  been  opposeil  by  the  .\utomatic  Telephone  iHani  - 
facturing  Co..  Ltd..  on  the  grounds  of  their  prior  British  Patei.t 
No.  1S.7S0,  ot  l!tl4,  and  unfairness  and  inadequacy  of  descript  on. 
^  At  the  hearing  on  November  7th,  Mr.  Courtney  Terrell  appeared 
as  counsel  for  the  opponents,  and  Mr.  H.  W.  K.  .Jennings, 
of  Messrs.  W.  P.  Thompson  &  Co.,  of  London,  as  patent  agent  for 
the  applicants.  In  opening  the  ca.se,  Mr.  .Jennings  explained 
clearly  the  distinctive  features  and  advantages  of  the  Sterling 
system,  and  contended  tint  the  applicants'  specification  fairly 
defined  theexa;t  scope  of  their  invention. 

Mr.  Terrell  maintained  tfflit  the  applic.mts'  invention  was  claime:! 
in  the  opponents'  Claim  ;5. 

The  Chief  Examiner  decided  that  neither  of  the  relays  described 
and  claimed  by  the  apidicants  had  functions  similar  to  the 
opponents'  first  relay,  fui'ther.  that  applicants'  invention  did  not 
fall  within  the  opponents'  Claim  .5  ;  and.  finally,  that  the  appli- 
cants' specification  was  perfectly  fair,  and  gave  sufficient  notice  to 
the  public  as  to  the  prior  art. 

The  opposition  was  accordingly  dismissed,  with  costs. 

Australian    Electric    Steel.— Tlie    first   plant    of    the 

Australian  Electric  Steel.  Ltd.,  is  situated  at  Alexandria,  Sydney, 
and  is  equipped  with  a  2-ton  Electro-metals  two-phase  furnace, 
supplied  from  the  .5,000-volt  three-phase  circuits  of  the  City 
Council  through  Scott-connected  transformers.  This  plant  has 
been  in  operation  about  eight  months,  and  its  output  is  principally 
castings  low  in  carbon,  and  special  alloy  steel,  castings  for  mining 
and  electrical  work  ;  the  charge  is  common  steel  scrap  and  pig-iron. 
The  success  already  achieved  has  been  such  that  the  company  has 
already  commenced  the  erection  of  a  similar  plant  in  Western 
Australia.  Mr.  J.  IVt.  D.-schamps  is  the  managing  director,  and 
Mr.  T.  D.  Robertson  (M.M.,  Sheffield)  the  metallurgi.st  to  the 
company. — ComnionweaUh  En/j\neei\\o\.  V,  No.  2. 
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Reconstruction  and  Trade  Policy. — In  Parliament,  last 

week,  Mr.  fieovfre  Terrell  <a.skeil  the  Minister  of  Reconstruction 
whether,  in  connection  with  his  work  of  reconstruction  of  British 
trivde,  he  wa-s  prooeedin.ir  on  the  basis  that  after  the  war  British 
manufacturers  would  be  protected  by  a  tariff  against  foreiirn  im- 
irorts,  or  on  the  basis  of  free  trade.  In  reply.  Dr.  Addison  intimated 
that  the  question  of  the  fiscal  policy  after  the  war  was  licing'  con- 
s'dered  by  Lord  Balfour's  Committee  on  Commercial  and  Industrial 
P.ilicy. 

A  Ministry  of  liealtii. — At  a  ponfereni'e  called   by  the 

(Jouncil  of  the  Faculty  of  Insurance,  on  Saturday,  Dr.  Addi.son  said 
the  Insurance  Act  had  demonstrated  to  the  public  that  ill-health 
was  very  expensive.  As  Minister  of  Reconstruction  it  fell  to  his 
lot  to  do  what  he  cunild  to  try  to  arrive  at  an  arrangement  for 
dealin;;-  with  liealtli  matters  wliich  would  be  workable,  compre- 
hensive, and  practical,  and  to  hrin^'-  into  it,  as  far  as  possible  by 
atrreement.  the  various  jiarties  concerned  in  the  preservation  of  the 
public  health.  At  the  Ministry  of  Munitions  he  set  up  a  Committee 
to  investigate  health  matters.  It  madesome  interesting^  discoveries. 
A  set  of  women  turninfr  aluminium  fuse  tops  were  working-  (iii 
hours  a  week.  Take  their  hourly  output  as  100.  Then  these  same 
women  worked  aperiod  of  weekso'f  .'i4'8  hours.  The  hourly  outinit  was 
134.  They  worked  ajieriodof  weeks  of  4." '(i  hours,  and  the  output  was 
I.").S.  It  paid  that  factory  to  employ  these  women  only  t.'i  hours  a 
week.  Similarly,  there  was  a  set  of  boys  working:  "2  hours  a  week 
boring-  topcaps.  Taking-  their  output  at  100  per  hour,  their  hourly 
output,  when  they  worked  ."il  hours  a  week,  was  117.  and  wheii 
they  worked  53  hours  11 '.t.  A  reduction  of  hours  from  .'i.S  to  ."il  of 
men  eng-ag-ed  on  heavy  work  increased  their  hourly  output  from 
100  to  l'M>.  One  of  the  vital  matters  after  the  war  was  to  increase 
the  productive  power  of  the  nation,  and  investig-ations  of  that 
kind  were  of  a  singularly  important  and  fundamental  character. 
Above  all  things,  accurate  information  was  needed,  and  he  was 
jroing  to  try  to  get  it.  The  first  thing  to  do  was  to  get  a  central 
health  authority,  but  he  did  not  anticipate  that  anybody  nowadays 
with  the  experience  of  war  control  would  want  everything  to  be 
done  by  a  Department  in  Whiteh.ill.  They  must  look  forward  to  a 
great  measure  of  decentralisation.  He  had  been  charged  to  get 
into  touch  with  the  interested  jieople  and  to  formulate  a  plan. — 
Miirnhiij  Pout. 

Electrometallic    Effects  Across  Very  Thin    Insulating 

Sheets.-  -Monsieur  Branly.  in  continuation  of  his  important  com- 
munication to  the  Paris  Academy  of  Sciences,  has  studied  the  uni- 
pelar  conductivity  of  certain  couples— «.(/..  galena-platinum  wire 
or  galena-copper  wire.  These  couples,  under  suitably  regulated 
contact  pressure,  allow  the  current  to  pass  in  one  direction  but  not 
in  the  other.  A  similar  unipolar  conductivity  is  observed  with  a 
sheet  of  mica  interpo.sed  between  two  metallic  disks  of  different 
substances,  specially  selected.  It  is  not,  however,  only  in  the  uni- 
polar conductivity  that  the  nature  of  the  metals  embodied  in  a 
mica  condenser  plays  an  important  /•«/<'.  This  feature  is  also  evident 
in  simple  conductivity  experiments,  where  certain  associations  of 
metals  are  found  to  be  more  advantageous  for  ensuring  the  con- 
ductivity of  the  mica.  Two  metallic  surfaces  placed  opposite  each 
other  exercise  a  specific  external  influence  across  the  intermediate 
medium  by  the  action  of  a  low  K.>[.F.  at  ilistances  which  are  sutH- 
ciently  great  to  be  measured  directly. 

Science  and  the  Civil  Service. — The  ("dininittee  on  tlie 

Xeg-lect  of  Science  has  issued  a  pamphlet  dealing  with  the  Report 
of  the  Committee  .ajipointed  by  II. M,  Treasury  to  consider  and 
repoit  upon  the  scheme  of  examination  for  Class  I  of  the  Civil 
Service.  The  Civil  Service  Committee  has  recommended  that  there 
should  be  two  examinations -one  a  qualifying  examination  to  be 
taken  by  all  candidates,  and  tlie  other  a  competitive  examination  ; 
hut  no  subjects  are  made  compulsory,  so  that  no  necessity  isput 
upon  the  hea<lma.stera  of  the  great  l*ui>lie  Schools  to  give  any  more 
attention  to  science  than  has  hitherto  been  the  case. 

The.  recommendations  of  the  Committee  stop  short  after  securing 
"equal  opportunity"  for  all  subjects.  With  regard  to  the^ 
Natural  Sciences,  the  Hepjrt  expressly  states  that  the  Committee 
declines  I  he  respon>ibilily  of  making  education  in  tliem  a  necessity. 
The  scheme  gives  the  equal  '  cqqi.irt unity  :  "tlie  schools  aiicl 
riiiverailies  must  do  the  rest."  The  difficulty  remains  as 
hcfore  namely,  that  the  schools  and  Universities  are,  to  a  large 
extent,  in  the  hands  of  teachers  of  the  Classics.  In  the  great 
Public  .Schools  the  headmasters  are,  without  exception.  "Classics," 
the  Natural  Sciences  are  treated  with  neglect,  and  their  im- 
]K)rtance  as  an  essential  and  dominant  part  -of  sound  education  is 
i'.rnored. 

The  object  of  the  Committee  on  the  Neglect  of  Science  was.  and 
still  remains,  to  obtain  from  the  Civil  Servlcre  Commissioners  sucli 
a  scheme  of  examination  as  would  compel  the  managers  of  the 
great  Public  Schools  to  adoi>t  a  more  intelligent  scheme  of  educa- 
tion. The  Commissioners  are  the  only  body  in  existence  which  can 
put  pressure  on  the  great  schools  and  Universities.  Very  naturally 
-but  not  courageously  or  patriotically— the  Civil  Service  Com- 
mittee refuses  this  responsibility.  "  Permissive  legislation  "  is 
the  limit  of  its  courage.  So  it  has  been  in  former  times  in  regard 
to  measures  for  securing  the  public  health,  elementary  education, 
and  even  national  defence.  Bnt  eventually  legislation  in  these  matters 
has  taken  a  compulsory  form  ;  and  so  it  must,  without  further 
delay,  in  regard  to  ejucition.  It  is  simply  absurd,  says  Sir  E.  Ray 
Lnnkester.  to  allow  the  great  schools  and  the  old  Universities 
to  administer  great  national  fnnds  so  as  to  maintain  the  vested  in- 
terests of  n  schoolmaster-class,  ignorant  of,  and  therefore  hostile 
to,  the  most  important  national  interests — the  education  of  our 
best  sons  In  the  knowledge  (.if  Nature. 


The  "  Guarantee  of  Work  Scheme "  of    the  E.C.A. 

By  the  courtesy  of  Mr.  H.  Marryat.  Blitor  of  the  A'/ertrlnil  ( ■,/«- 
trt/chir.  who  has  kindly  sent  us  advance  proofs  of  the  forthcomiiii; 
is.sue  of  that  journal,  we  are  enabled  to  announce  that  this 
important  scheme  has  now  l)een  definitely  adopted  by  the  Klc- 
trical  Contract(n-8'  Association,  after  overcoming  strenuous  opposi- 
tion. The  scheme  is  set  out  in  the  Articles  of  N.E.CT.A.,  Ltd..  a 
company  formed  by  the  .\ssociation  for  the  express  purpose  of 
putting  the  scheme  into  practice  without  infringement  of  flu- 
Charter  of  Incorporation  of  the  E.C.A. 

Our  contemporary  says  : — The  ('ouncil.  confirming  its  adoptinu 
of  the  scheme,  made  the  date  of  its  being  given  effect  subject  to 
the  calling  of  sjii-cial  meetings  of  sections  and  branc-hes  opjiosing. 
at  which  members  of  the  Council  were  to  be  given  an  opportunity 
of  spe.aking  on  the  subject.  A  series  of  such  meetings  has  bi-cn 
held,  and  unanimous  votes  of  approval  were  recorded  in  evei\ 
instance,  the  unanimous  acceptance  of  the  scheme  by  the  Northern 
Section  meeting  at  Leeds  on  Satiirday,  November  :ird.  being  tin- 
final  act  re<iuired  to  justify  the  ('ouncil  in  proceeding-  immediately 
to  put  the  scheme  in  operation. 

The  reason  that  so  much  discussion  and  delay  has  occurre<l  in 
carrying  out  this  admirable  piece  of  constructive  policy  is  that  tin 
jiroposal  is  unique  in  character,  and,  like  the  Daylight  Saving  I'.iil, 
its  adv.antages  are  far  from  obvious  at  the  first  reading.  Tin- 
alvant.ages  to  the  individual  member  are  indirect  and  ultimat  ■. 
whereas  many  seeming  disadvantages  ai-e  ready  to  be  picked  fnun 
the  surface.  Considerable  discussion  and  explanation  has  In-i-ii 
necessary  before  members  generally  could  be  exp;cted  to  see  tin- 
(iuarantee  of  Work  Scheme  in  its  broader  aspect,  not  as  a  means 
of  immediate  profit  to  individuals,  but  as  an  effective  lever  to  rai.^c 
the  status  of  the  whole  contracting  trade. 

In  simple  terms  the  scheme,  which  is  set  out  in  detail  in  flu- 
Articles  of  N.E.C.T.A.,  Ltd.,  provides  that  on  and  after  a  date  which 
will  be  decided  during  the  next  few  weeks,  the  Association  as  a 
whole  will  guarantee  that  the  work  of  each  of  its  members  shall 
be  in  accordance  with  the  standard  requirements  laid  down  in  tin- 
Wiring  Rules  of  the  Institution  of  Electrical  Engineers,  and  that 
the  Association  will  back'  its  guarantee  %vith  its  purse.  Certain 
excei)tions  and  limiting  conditions  are  imjiosed,  and  ample  ]io-Hei-s 
are  taken  for  inspection  both  during  erection  and  after  comjiletion 
of  our  members'  work.  « 

The  adoption  of  the  scheme  means  that  henceforward  no  man 
who  desires  to  do  bad  work  can  find  a  place  within  the  ranks  nt 
our  Association,  that  the  E.C.A.  stands  definitely  and  finally  U>r 
good  work,  and  that  those  members  of  the  I.M.E.A..  who,  attn 
subscribing  to  the  I.E.E.  Rules,  persistently  encourage  sliji-soekit 
tubing  and  other  infringements  of  the  rules,  will  find  themselves 
being  left  behind  in  the  path  of  jn-ogress. 

[We  congratulate   the   jVssociation   on  this  highly   satisfactDi  \ 
achievement,  the  result  of  five  years' strenuous  labour  on  the  jiai 
of   the  Council,  which  will  immensely  strengthen  the  Associatimi 
and  increise  its  prestige.  —Eds.  Er.EC.  Rrv.] 

Gas-bag   Motor-cars. — 0\vner.s  of  motor  vehicles  win. -h 

the  Petrol  Committee  has  refused  to  license  have  eagerly  .sei/.i-d 
upon  the  gas-bag  as  an  alternative,  and  enornious  numbers  of  cars 
are  being  converted  to  gas.  As  this  work  is  employing  men  whose 
services  are  ur.gently  required  for  essential  war  work,  says  tin- 
7'iiiirx.  it  is  highly  probable  that  the  use  of  gas  in  such  eases  n- i  1 1 
be  prohibited. 

A   Manchurian    Electric  Locomotive  for  Mines. — H.^l- 

Consul  at  Dairen  (Mr.  H.  (i.  Parlett)  luas  forwarded  a  copy  of  tin- 
specification  of  an  electric  locomotive  which  has  recently  lic.ii 
built  at  the  South  Manchuria  Railway  Co.'s  works  at  Shakako.  tm- 
the  use  of  the  P^ushun  mines.  It  was  propo.?ed  to  build  seven  other 
locomotives  of  a  similar  character  by  the  middle  of  November.  It 
is  understood  that  this  is  the  first  attempt  to  build  this  kind  of 
locomotive  in  Manchuria,  .supplies  having  hitherto  been  obtainc'l 
from  Germa-wy  or  the  United  .States  of  America.  British  firms 
interested  may  consult  the  sjiecification  at  the  'Departmeiit  n( 
Coinmt-i"cial  Intelligenen  in  Lnndnn. 

Electrical    Rain-Making    in    Australia. — -^t    the    lji:l 

meeting  of  the  Rain  Precipitation  Investigation  Committee,  held 
on  October  3rd.  the  Committee  placed  on  record  the  fact  that  no 
information  whatever  had  been  siibmitttMl  for  the  consideration  of 
the  members  which  justified  the  claim  th.at  any  advance  ha<l  been 
made  in  Australia  in  the  direction  of  causing,  or  increiising,  rainfall. 
Tlie  Committee  was  appointed  by  the  Premier  towards  the  end  of 
the  year  I'.il.'i  to  investigate  certain  claims  of  Mr.  Balsillii-  in 
connection  with  rain-making  by  electricity.  —  iSi/itiirij  JIuHi/ 
Tf/ffirii/i/i.- 

The  .Slinisterof  Works  and  Railways  has  agreed  to  a  pr.acti 
trial  of  tlie  Balsillie  rain-stimulating  device  at  llopetoun.  in  i 
Malice.  .\t  this  C!"ntre  there  are  complete  rainfall  data  extendi 
over  many  years,  enabling  a  reliable  ('Oinpari.son  to  be  mu' 
Experiments  with  the  device  are  bsing  continued  at  Wynbring.  ■  i 
the  route  of  the  Trans-Continental  Railway.— jl/<'/A()«;'«/>  Aye. 

Steady  Arcs  for   Bioscopes. — In  oi-dor  to  retain  the  aiv 

in  focus,  the   negative  carbon   of  a   bioscope  arc  is  often   madi-  "I 
smaller  section  than  the  jiositive.  and  to   maintain  its  conductan 
it  is  (Kjpper  plated.     The  cojiper  has  a  tenilency  to  collect  in  mol; 
beafls  on  the  tip  of  the  carbon,  which  splutter  when  the  arc  tou(  I 
them,  causing  undesirable  flickering-  and  projecting  molten  ujc 
on  the  lens,  to  which   it  adheres  firmly.     The  formation  of  tli' 
iK'iids  can  be  entirely  |)revented  by  a  nicrkcl  coating  over  the  copp.  i 
sheath.     This  device   haa   Iwen  pat<'iited  by  Mr.  B.  Perris,  of  Lakr- 
wood.  Ohio,  U.S.A.  (U.S.  Patent  No.  1,211,710).      Ulirlricil  11',.//,/ 
•Vol.  L.\X,  Na  19. 
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Fatalities.— On  November  20th.  an  inquest  was  iield  at 
Littk-boiouji^h  with  reference  to  the  death  of  Thoa.  Rayner 
C3r>),  a  machine  cutter  at  the  Grove  Wiring;-  Co.'s  works.  By  a 
short  circuitinfr  of  the  motor  and  a  counectinjr  wire  to  a  fixture  on 
the  luachiue,  the  cutting:  machine  at  which  Rayner  was  working;- 
on  the  previous  Saturday  became  alive.  His  assistant,  J.  T. 
Taylor,  said.thatdecea-sed,  whohsul  frone  tothe lever, was clinnin^'  to 
the  M'uard  ruimd  the  main  drivinpr  strap,  and  looked  iu4  thoug;h  he 
were  in  a  tit  or  seizure.  He  was  grripped  to  the  fjuard,  and  his  face 
was  discoloured  and  contorted.  Then  he  was  suddenly  twisted  off, 
and  fell  on  the  Hoor,  All  the  place  rouud  the  motor -deemed  cliarsred. 
Medical  evidence  showed  that  deceased  had  died  from  shock. 

.1.  E.  Ituss'ell,  the  electrician  in  chiirjjc  at  niffht,  described  the 
fitting:  quite  recently  of  an  electric  fan  to  carry  the  dust  olf  the 
machine  in  question.  It  was  done  under  the  direction  of  the  chief 
electrician  and  himself.  The  machine  was  driven  by  steam.  The 
t)-ll  i>.  motor  which  drove  the  fan  was  a  few  yards  away.  The 
dust  was  carried  up  a  12-in,  pipe.  From  the  motor  to  the  pipe  ran 
a  piece  of  wire  a  twentieth  of  an  inch  in  thickness,  and  the  pipe 
was  metallically  connected  with  the  machine.  The  wire  was  used 
to  steady  or  stay  the  pipe,  aud  did  not  strike  him  as  bein'r 
dansrerous,  thoug:h  they  had  seen  that  that  was  the  means  by  which 
the  machine  became  electrified.  He  never  drew  the  attention  of  a 
new  man  to  it.  He  had  chang-ed  his  ov>inion  now.  It  was  obvious 
fron\  the  condition  of  the  cover  over  the  motor  leads  that  elec- 
tricity hsul  been  passin>j  into  the  cover.  This  leakag;e  had  nuide 
the  whole  motor  frame  alive,  and  the  current  then  passeil . 
along'  the  small  stiffening-  wire  to  the  fan  pipe,  and  so  made  the 
whole  metal  part  of  the  machine  alive,  and  anyone  touching:  the 
machine  and  standing-  on  the  concrete  floor  would  have  the  full 
force  of  the  shock.  There  was  no  earth  wire  on  this  motor, 
thoug:h  there  were  on  all  the  others.  After  the  accident  the  wire  ivas 
red  hot.  One  of  the  terminals  had  jumped,  and  the  electricity  had 
escaped  into  the  motor  fr.ime. 

The  Coroner  said  it  was  a  grave  mistake  to  connect  the  wire  -with 
tlu'  motor  when  it  could  quite  as  easily  have  been  taxed  to  the  wall, 
and  it  was  a  grrave  error  that  the  motor  had  not  l>een  properly 
earthed  but  he  thoug-ht  the  jury  woutd  find  tliere  was  no 
criminal  neg:lect.     A  verdict  of  '"  Accidental  death '"  was  returned. 

A   Goods    Clearing   House    for   Railways,— Sir  Albert 

Stanley,  President  of  the  Boaril  of  Trade,  on  Xovember  2-lth, 
received  an  intiuential  deputation  urgiug-  the  need  for  reform  of 
the  railway  system,  particularly  in  the  collection  aud  distribution 
of  merchandise.  Jlr.  A.  W.  G.-ittie  explained  the  systeni  pro^wsed 
for  the  collection  and  distribution  of  goods,  and  asked  the  Presi- 
dent to  appoint  a  Committee  of  Inquiry  vested  with  full  powers  to 
carry  out  a  thorougfh  investigation  of  the  scheme.  -Sir  Albert 
Stanley  g-ave  a  !eng:thy  and  sypmpathetic  hearing:  to  the 
deputation. 

Wages  in  Metropolitan  Electricity  Works. — Tlie  Tciwn 

Clerk  of  Hammersmith  has  sentout  a  circular-letter  stating-  that  from 
time  to  time  the  question  of  rates  of  wages  paid  to  different  grades 
engag-ed  in  the  Council  s  electricity  undertaking-  has  been  broug:ht 
before  the  appropriate  Committee  of  his  Coimcil,  sometimes  upon  an 
application  of  the  men  concerned,  and  at  other  times  upon  a  repre- 
sentation l.iy  one  or  other  of  the  Unions  claiming-  to  represent  the 
different  sections  of  men.  His  Committee  has  felt  a  certain  amount 
of  difficulty  in  dealing  with  such  applications  in  a  proper  manner, 
owing:  to  the  uncertainty  of  the  effect  which  any  action  which  it 
mig-ht  take  might  have  upon  the  position  of  other  generating 
stations.  In  the  cases  of  applications  brought  forward  by  societies 
claiming-  to  represent  certain  classes  of  men,  the  difficulty  has  been 
complicated  by  the  uucertainty  as  to  how  far  such  societies  arc 
representative  of  the  classes  of  men  concerned.  In  these  circum- 
stances, the  Committee  expresses  a  general  agreement  with  a  pro- 
posal that,  if  possible,  there  should  be  a  Federation  of  Electrical 
Supply  Authorities  in  London  and  Greater  London,  -svhose  par- 
ticular function  it  would  be  to  consider,  from  a  federation  point  of 
view,  the  rates  of  salary  and  wages  paid  to  persons  engaged  in  the 
generation  and  distribution  of  electricity.  Should  such  an  organ- 
isation be  formed,  it  would  become  a  natural  medium  for  the  dis- 
cussion of  work  and  rates  of  pay  amongst  the  persons  affected, 
whether  such  discussion  was  with  the  sanction  of  the  men  direct  or 
with  some  society  recognised  as  representing  the  men.  Other 
Councils  are  asked  if  they  are  prepared  to  assent  to  the  suggestion. 
or  if  they  think  the  matter  is  one  which  should  be  discussed  at  a 
meeting  of  representatives  of  electricity  undertakings. 

Hackney  Boroug'h  Council  has  also  sent  out  a  circular  to  the  effect 
that  its  Committee  has  had  under  c-insideration  a  communication 
from  Sir  George  Askwith.  dated  September  1 7th,  enclosing  a 
memorandum  as  to  a  conference,  which  was  held  on  September  0th, 
on  the  question  of  working  conditions  and  rates  of  pay  in  the  power 
stations  of  London,  The  Electricity  Committee  is  of  opinion  that  the 
several  authorities  owning  electrical  undertakings  in  the  metro- 
polis, before  binding  themselves  to  form  a  body  to  deal  with 
-  -ft'orking'  conditions  and  rates  of  pay,  should  meet  in  conference 
with  a  view  to  deciding  whether  the  principle  suggested  in  Sir 
George  Askwith"s  communiCition  would  be  acceptable,  or  other- 
■wise.  Councils  are  asked  to  appoint  delegates  to  the  last-mentioned 
conference. 

Hackney  Electricity  Committee  reports  that  the  Wages  Con- 
ference of  Municipal  Authorities  in  Greater  London  owning  elec- 
tricity undertakings  has  held  its  first  meeting- ;  many  of  the 
authorities  have  appointed  delegates,  and  officers  have  been 
appointed  in  connection  with  the  Conference.  On  the  Executive 
Committee  all  members  have  voting  power,  but  in  the  Conference 
the  vote  is  to  be  by  undertakings. 

On  the  6th  inst.  the  Conference  passed  the  following   resolu- 


tion : — ''This  Conference  recommends  the  adoption  of  the  award  of 
l.")8.  increase  on  the  i)re-war  wage  to  all  employes  affected  by  the 
awards  of  the  Committee  on  Proiluction  and  to  the  technical  staff, 
to  date  from  Se))tember  1st,  and  such  l.'>s.  to  be  iiitlusive  of  any 
increa.se  granted  since  August,  IHM,  as  war  bonus  or  war 
wages." 

The  Committee  recommends  that  the  chairman  and  ei-chairmaii 
for  the  time  being  of  the  Electricity  Committee,  together  with  the 
borough  electrical  engineer,  bo  appointed  to  act  a.s  delegates  on 
behalf  of  the  Borough  Council  at  the  Wages  Conference,  with 
authority  to  treat  with  emiiloyes'  representatives  as  to  the  question 
of  securing  uniformity  of  wages  and  working  conditions  of  men 
(Migaged  in  electricity  undertakings. 

Jacks  for  Tramcar  Accidents.— At  an  in(|iiest  at  Xew- 

civstlo-oii-Tyiie.  on  the  L'lllh  inst,  (m  a  child  who  had  been  killed 
by  a  tramcar,  it  was  stated  that  the  child  was  under  the  car  when 
it"  wius  i)ulled  up  after  the  accident,  and  being  beyond  the  motor- 
ca.se,  could  not  be  got  al  through  the  trapdoors  inside.  It  was 
abo\lt  half  an  hour  before  a  breakdown  gang  got  to  the  scene  of 
the  accident.  Coroner  Appleby  saiil  that  was  not  the  first  accident 
of  the  kind,  and  people  were  under  the  impression  that  if  jacks 
were  carried  on  the  cars,  they  would  be  sufficient  to  lift  the 
vehicles.  A  tramcar  inspector  said  that  if  jacks  could  be  carried,  it 
wcTuld  be  necessary  to  liave  men  who  understood  the  work  to  use 
them,  or  they  might  tilt  the  car  over.  Mr.  E.  Hatton,  general 
manager  of  the  tramways,  said  the  question  of  using  jacks  was 
not  new  in  the  city,  and  had  been  discussed  in  other  towns.  Ho 
had  had  inquiries'from  other  tramway  systems  as  to  the  methods 
adopted  in  cases  of  accidents  of  th,at  kind.  What  they  did  was  to 
communicate  -n-ith  the  nearest  depot,  and  the  men  turned  out 
with  what  jacks  they  had.  The  Ilaymarket  depot  also  wsis 
informed,  and  the  wagon,  which  was  supplied  with  all  kinds  of 
appliances,  and  was  always  in  readiness,  was  sent  out  to  the  Scene 
of  the  accident.  In  that  particular  case,  the  Byker  men  turned 
out  -B-ith  5-ton  jacks,  which  lifted  the  car  (which  weighed 
11  tons)  some  12  in.  That  was  not  sufficient,  and  from  the  brea:k- 
down  van  they  obtained  larger  jacks,  which  could  not  be  carried 
on  a  tramcar.  It  was  not  a  question  of  money  that  affected  the 
fitting  of  jacks  on  cars,  but  the  suitability  of  the  machinery  to  do 
the  work.  He  could  not  see  at  the  present  time  any  better  method 
of  dealing  with  those  accidents,  but  if  a  more  expeditious  fflfethod 
could  be  devised  it  certainly  would  be  adopted.  In  cases  of  acci- 
dents on  steep  inclines,  the  lifting  ha«l  to  be  carried  out  by  persons 
possessing  engineering  knowledge.  The  verdict  was  one  of  ■'  Acci- 
dental death."  and  no  blame  was  attached  to  the  driver. 

Electric- Light  Switching.— From  Messrs.  A.  P.  r-nndltcii; 
and  Sons,  ITT-lS'i.  Liveriraol  Ro.id,  London,  N.  7,  we  have  received  a 
copy  of  a  new  preliminary-grade  examin,%tion  paper  on  this 
subject.  We  are  informed  that  anyone  can  obtain  a  copy  On 
application,  together  with  other  particulars  regarding  these  free 
home  examinations.  The  paper  itself  includes  a  set  of  rules  for  the 
guidance  of  examinees,  aud  the  new  set  of  1 1  questions  shows  rio 
falling--oft'  in  practical  and  interesting  points.  Up  to  June  last, 
t!37  examinees  had  gained  the  preliminary-grade  certificate,  not  lo 
mention  those  holding  intermediate  and  advanced  certificates. 

Appointments  Vacant.— Testing    assistant    (45s.)  -aiid 

shift  engineer  (10s.  +\  for  the  Islington  B.C.  electricity  department ; 
junior  shift  engineer  t*lJ61  for  the  Corporation  of  Leicester 
tramways  and  electricity  department  ;  engine  attendant  (tiOs.  to 
TUs.-f),' temporary  sub-station  attendant  (SOs.  to  10s. -I- )  for  the 
L.C.O.  tramways  department;  assistant  draughtsman  for  Edmuud- 
sons  Electricity  Corpor.it ion -,  meter  superintendent  (£1G0  -k  ), 
engineer  in  charge  (£17.")  +)  for  the  Hammersmith  B.C._  elec- 
tricity department.     See  our  advertisement  pages  to-day. 

New  South  Wales  Labour  Troubles.— The  latest  mail 

advices  from  Sydney  indicate  that  the  strike  is  over.  The  New 
South  Wales  Government  is  working  15  collieries,  which  should 
to-day  be  raising  7,000  tons  per  day  ;  in  the  middle  of  September 
there  was  a  reserve  stock  of  2011,000  tons  of  coal.  The  majority  of 
the  mines  are  being  worked  at  a  fixed  price  per  ton,  the  Govern- 
ment paying  the  cost  of  railway  fares  and  the  camp  expenses  of 
the  loyal  volunteers.  Encamped  at  the  Sydney  Cricket  Ground 
aud  Taronga  Park  are  li.oOO  country  volunteers,  who  practically 
monopolise  the  wharf  Labour.  A  new  Union  of  Waterside 
Workers  h.as  been  formed,  having  as  a  basis  a  minimum  weekly 
wage,  tustead  of  payment  by  the  hour  as  at  present.  Up  to  the 
end  of  September,  applications  for  new  registration  were  received 
from  eight  newly-organised  Unions  by  the  N,S.W,  Government, 

Localising   Metal   in    the   Human    Body.— Dr.    F.    H. 

Hackett  and  Mr.  J.  W.  Greenwood,  electrical  engineer,  both  of 
Halifax,  have  invented  and  patented  an  instrument  known  as  the 
"  metalocophone."  on  the  telephone  principle,  for  the  localisation 
of  shrapnel  or  other  metal  in  the  human  bojly.  A  searcher  is 
moved  over  the  patient's  body,  and  on  its  approaching  metal  iu 
the  body  a  humming  noise  is  heard  by  the  operator  in  a  receiver. 
An  incision  in  the  tlesh  is  followed  by  the  insertion  of  a  probe, 
which,  by  the  same  method  of  sound,  guides  the  operator,  to  the 
position  of  the  metal.  It  is  further  claimed  that  the  appliance 
also  indicates  whether  the  metal  is  magnetic,  in  which  case  it 
can  be  extracted  by  an  electromagnet.     The  instrument  weighs  i  lb 

Stealing  Tramcar  Lamps.— During  the  past  few  days 
no  fewer  than  a  score  of  boys  have  been  before  the  Liverpool 
Stipendiary  charged  with  stealing  electric  glow  lamps  from  the 
rear  of  tramcars.     A  birching  has  been  the  usual  yonalty  inflicted. 
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Volunteer  Notes. — County  of  London  Voluntkkr 
Engineers  (Field  Companies). — Headquarters,  Balderton  Street, 
Oxford  Street,  W.  1. 

Orders  (or  the  week,  by  Lieut.-Colonel  C.B.  Clay,  V.D.,  commanding  :— 

Otfirer  for  the  JV^ffc.— Second  Lieut.  H.  G.  Golding. 

Kert  for  Dut'i  — Se(.'ond  Lieut.  P.  Bowden. 

Drf)(«.—Wep'k  endinKSntuidiiy,  December  8th,  Ifln:—  ■  •- 

Monday.— No.  3  Company,  Left  Half.    Recruits,  signalling,  6.30. 

Tuesday. — Physical  drill  and  bayonet  exercise,  7.30. 

Wednesday.    No.  1  Company,  6.30. 

Thursday.— No.  2  Company,  6  ;  signalling,  luubulance,  6.30. 

Friday.— No.  3  Company.  Right  Half.    Recruits,  0.30. 

Muskrtry. — Belvedere  Head,  Tuesday,  Wednesday,  and  Thursday,  5..30  to  7. 

The  Medical  Officer  will  attend  for  examination  of  recruits,  Ac,  on  Thurs- 
day, at  6.30. 

(By  order)  Macleod  Yearsley,  Capt.  atid  Ailj-ttnnU 

Institution  and   Lecture   Notes. — Physical   Society   of 

London.  -.Vt  the  meeting  held  on  Xovember  |ith,  the  Piesidenl. 
rnil.  C.  V.  Boys,  F.H.S.,  referred  briefly  to  the  ^reat  loss  which  tiie 
Society  had  siistaioed  since  the  last  meeting  in  the  death  of  its 
treasurer.  JFr.  \V.  Duddell,  F.K.S.  A  paper  "On  the  Thernio- 
Electric  I'roperties  of  Fused  Metals,"  by  Messrs.  C.  R.  Darling!-  and 
A.  W.  Grace,  wa3  read  by  the  former.  In  a  previous  paper  the 
authors  described  experiments  |vith  bismuth,  the  apparatu,s  then 
used  only  beins;-  capable  of  furnishing-  readings  up  to  ,")6(l°  C, 
Methods  have  now  been  devised  liy  which  the  metals  examined  may 
he  heated  in  the  tube  of  an  electric  furnace,  and  observations  made 
up  to  the  temperatirre  limit  of  the  furnace.  Tlie  metals  experi- 
mented with  were  lead,  tin  and  antimony  up  to  l.fiOO"  C,  and  zinc 
and  cadmium  up  to  temperatures  approachinn-  the  boiling  point. 
No  change  in  thermoelectric  properties  was  noticed  at  fusion, 
except  in  the  case  of  antimony,  which,  like  bismuth,  shows  an 
abrupt  bend  in  the  E,M,i'',  temperature  curve  at  the  melting  point, 
li:V2°  (',  This  exceptional  behaviour  of  antimony  and  bismuth  is 
in  keeping  with  the  anomalous  properties  of  these  metals,  both  of 
which  expand  on  solidification  ;  and  it  is  suggested  that  an 
allotropic  change  occurs  at  fusion  in  these  metals.  In  the  case 
of  leail.  which  is  used  as  the  reference  metal  in  thermoelectric 
diagrams,  it  is  shown  that  extrapolation  of  lines  in  the  diagram 
beyond  300°  led  to  serious  errors,  and  that  although  at  low  tem- 
peratures the  E.M.F.  temperature  curves  are  approximate  parabolas, 
the  departure  from  this  shape  aliove  300?  is  so  marked  as  to  render 
thermoelectric  diagrams  of  little  value. 

In  the  discussion,  Mr.  Whipple  said  that  this  work  opened  up 
certain  possibilities  of  commercial  importance,  as  it  appeared  that 
information  could  be  obtained  of  the  thermoelectric  properties 
which  a  particular  alloy  would  have  while  it  was  still  in  the 
molten  state.  It  would  thus  be  possible,  by  adding  one  or  other 
of  the  constituents  as  required,  to  obtain  an  alloy  with  any  pre- 
scribed themioelectric  properties.  At  present  the  alloy  had  to  be 
allowed  to  cool,  and  a  wire  of  it  drawn  and  tested.  If  it  were  not 
right,  it  had  to  be  melted  up  again  and  its  constitution  altered, 
which  was  a  troublesome  method.  Northrup  had  suggested  a  tin- 
graphite  thermometer  for  high  temperatures  up  to  about  1,700°  C. 
on  the  same  lines  as  the  ordinary  mercury-in-glass  thermometers. 
The  tin  expanding  along  the  stem  of  the  thermometer  moved  an 
index  wire,  by  which  the  temperature  was  indicated. 

Institute  oif  Metals.— The  Hon.  Sir  Charles  Parsons  is  to  give 
the  annual  May  Lecture  before  the  Institute  next  spring,  and  will 
deal  with  the  subject  of  the  formation  of  diamonds.  For  over 
3ti  years  he  has  been  experimenting  upon  the  production  of  arti- 
ficial diamonds,  and  an  account  of  his  researches  cannot  fail  to  be 
of  the  greatest  interest.  .\  liallot  for  the  election  of  members  of 
the  Institute  is  due  to  take  place  on  December  12th.  Forms  of 
application  for  membership  can  be  obtained  from  Mr.  G.  Shaw 
Scott.  M  Sc,  Secretary  and  Editor.  3r;,  Victoria  Street,  Westminster, 
S.W,  1,  The  present  year  has  witnessed  a  remarkable  growth  in 
the  Institute's  membjrshi]i -fi'om  IHIO  to  over  .Silo. 

Keighley  Association  of  Engineers.— Lecturing  last  week  on 
"  (tur  Sources  of  Energy  and  .Some  Possibilities  in  Connection  with 
their  Fuller  I'tilisation."  l*rof,  VVatkinson,of  Liverpool  University, 
alluded  to  the  danger  of  our  present  method  of  drawing  upon  our 
reserves  of  coal  and  oil.  Sixty-five  million  tons  of  low-grade  fuel, 
he  said,  was  being  wasted  annually  under  present  methods,  hut 
could  be  utilised  by  a  proper  scheme  of  electrical  distribution,  in 
which  form,  with  a  concenti-ation  of  plants  in  the  neighbourhood 
of  coal  fields,  very  great  economy  could  be  effected.  liy-products 
could  be  procured,  and  from  the  coal  burnt  at  the  present  time  we 
ought  to  be  able  to  get  2iiii  million  tons  of  tar.  from  which  could 
be  got  about  .s  million  Ions  of  tar  oil  for  engine  uses  and  oil 
traction  or  shipping.  If  the  coal,  also,  Wei-e  properly  gasified, 
hcn/.ol  and  ammonia,  and  sulphate  of  ammonia  for  manure,  would 
he  procured  in  great  quantity.  The  i'rofessor  insisted  that  the  dis- 
tribution under  such  echeme  would  have  to  be  taken  in  hand  by 
the  Government,  and  trunk  lines  of  70.0110  to  loO.oOo  volts  should 
lie  laid  down,  these  trunks  being  taliped  by  the  municipalitif  s,  who 
would  further  distribute  the  energy.  Under  luesent  conditions  we 
could  look  for  very  little  further  fuel  economy. 

Chadwicli  Public  Lectures,  Leicester.  -The  second  of  the  Chad- 
wick  Lectures  at  Leicester  Museum,  on  "  Electricity  and  National 
W(>;fare,  '  was  given  by  I'rof,  II,  T,  Davidge  on  November  24th, 
the  title  being  "Electricity  and  lucreivsed  Food  Production," 
After  dealing  with  the  heat  values  of  various  foods'and  the  con- 
nection between  the  calorie  and  mechanical  work,  the  problem  was 
approached  of  the  necessity  for  increasing  plant  growth  by  electric 
action.  The  case  of  "  Electroculture  "  was  first  taken,  and  various 
methods  were  explained.  Statistic'!  were  given  indicating  that 
great  increases  might  be  possible  in  this  way.  but  the  lecturer  in- 
dicated that  further  accurate  quantitative  research  work  was 
necessary  before  hard  aud  fast  rides  could  be  formulated.  Next 
w«8  shown  the  imjjortanqe  nf  uitrng.Mi  in  th-  t'rowth  of  wheat. 


and  how  necessary  it  was  to  give  a  large  supply  of  this  element  in 
a  form  which  the  plant  could  assimilate.  The  fixation  of  atmos- 
pheric nitrogen  was  explained,  and  statistics  were  given  showing 
the  growth  of  1  he  industry.  The  importance  of  cheap  power  was 
emphasised,  aud  it  was  made  clear  that  a  load  of  the  necessary 
kind  was  admirable  to  level  up  the  "  load  f:ictor  "  of  large  power 
stat'ons  near  coal  and  water.  Lastly,  under  a  scheme  of  high- 
pressure  electric-supply  networks  extending  over  Large  tracts  of 
the  country,  it  was  shown  that  the  farmer  of  the  future  could  tap 
cheap  power  for  all  farm  purposes,  including  haulage  transport, 
and  much  was  to  be  hoped  for  from  such  systems  of  supply. 

A  Reliable  Machine.  —The  aeniplanc  iisetl  by  the  airniaii 

who  journeyed  from  England  aud  dropped  bombs  roiind  Constanti- 
nople, last  July,  was  a  Handley  Page,  of  British  manufacture. 
T  le  magneto  also  was  British,  mide  by  members  of  the  British 
Ig,Kti')n  .\p|);iratui  .Usociatiou. 


OUR    PERSONAL    COLUMN. 

The  ilditors  invite  electrical  engineers,  whether  cunnected  with  the 
technical  or  the  commercial  side  of  the  profession  and  indiistry, 
also  electric  trannvtu/  and  railwai/  o/Hcials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  morsments. 


Central  Station  andi  Tramway  Officials.— On  Nuvenibci 
9th  Mr.  li,  Faiuday  Proctok  celehnitivl  his  '25th  year  of  ser- 
vice with  the  Bristol  Corporation  ii.s  engineer  and  'general 
manager  to  the  electricity  department. 

The  Bispham  (Blackpool)  ir,D.C.  lui.s  increa.sed  the  salary 
of  the  electrical  engineer  from  ^140  to  i"2(lO,  anil  that  of 
tlie  assistant  electrical  engineer  from  i;K-!0  to  ilSO  per  year. 

The  Fleetwood  r,D,C.  recently  advorti,'-ed  for  an  assistiint 
electrical  engineer  at  iloO  a  year,  rising  to  £17.5.  Sixty-one 
applications  were  received.  The  appointment  has  not  yet 
been  made. 

The  salary  of  Mr.  S,  Kiiikwood,  .issistiint  enginivr  nt 
Shre\v,sbury  electricity  -works,  ha.s  been  advanced  by  ±'-."i 
per  annum. 

Mr.  G.  W.  Mallixs,  general  manager  of  the  Liverpool  Cor- 
poration tramways,  met  with  an  accident  the  other  da.\ , 
owing  to  re.stricted  lighting.  He  fell  on  the  pavement  and 
injured  his  knee,  and  it  may  be  some  time  before  he  can 
resume  his  duties. 

Tlie  London  County  Council  .Highways  Committee  rccom- 
niend.s  that  Mr.  W,  Cbaufurd  and  Mr,  E.  T.  Holt,  ai-ting 
a,s,sistant  permanent-way  engineers,  lie  appointed  assistant 
permanent-way  engineers  in  the  tramways  department  at 
W'Mo,  lising  by  annual   increments  of  i''25  to   £'4IK1  a  year. 

The  Coventry  City  Council  has  advanced  the  .salary  of  Mr. 
T.  R.  ■Whitehead,  the  tramways  engineer,  from  i'liiH)  to  ,i'7(Kl 
per  annum. 

General. — Mr.  ,1.  F.  Sells,  of  the  engineering  staff  of  the 
National  X-i'ay  Reflector  Co.,  ha.s  been  appointed  a.s  consult- 
ing illuminating  engineer  for  the  new  l)nsiness  departments 
of  the  Henry  L.  Doherty  Co.,  central  stations. 

The  St.  Pancras  Electricity  Committee  lias  appointed  Cotin. 
(i.   F.  Parsons  as  its  chairman,   and  (^)nii,   W,  (I,   (Ihky  ;i 
deputy-chairman. 

The  /fM/I  liiiiUlcr  states  that  Mr.  \V.  Pi.HASANCK,  M.LE.Iv. 
Belfa.st,  has  been  appointed  teacher  of  electrical  engineeriuL; 
to  the  Technical  Institute  at  Portadown. 

CaiiaJii  states  tliat  Sir  Henhv  Dhavton,  Cliiiinnan  of  Ibc 
Bnaril  of  Kiiihvay  Commissioners,  has  been  appointed  Con 
troller  of  Production  and  Di.striluition  of  Electrical  Energy  in 
the   Province  of  Ontario. 

Mr.   C.    H.    WoHDiNdHAM,    Pri'sidcnt   of   the   Tnstitution    ol 
Electrical    Enginei'is.    Inis  accepted    liflice  as   iini'   of   the  vice     . 
liresiilcnts  of  file  British  Electrical  and  Allied  Mjinid'actnrers'  i 
.\ssociation   (Incoiporated).  1 

The  Islington  Ikirough  Council  Electricity  Committee  has 
unanimously  re-elected  Aid.  H.  B.  Vom.EY  to  the  position  ol 
Chaiirnan  for  the  K^tli  year  in  .succession,  thus  paying  a 
tribute,  to  the  value  of  his  .services  to  the  electrical  vnulci 
taking.  Conn.  B.  T.  Lixnow,  a  local  electrical  man,  was 
uiiaiiimonslv  elected  Vice-Clriirman  fcu-  the  ensuing  year, 
P., .Ill  of  these  gentlemen  an'  delej^ites  to  the  (livater  London 
bidli-supplv  conference.  ,,i     ,  ■     i 

The  following  constitute  the  Bri.st-ol  Corporation  hlectricMl 
Committee  for  1017-lS  :— Aid,  O.  Pearson  (channmn).  A.  K, 
Tlu.mas  (vice-chairman).  Aid.  C.  P.  Billing.  I  M.  Dunlop, 
C  T  Enwright,  J,  H,  Cibbs,  .T,  Littleton,  .1.  Mdton.  B.  L 
f  Neale,  A.  A,  Sennington,  W.  (!.  Pol)e,  C.  1!.  Porrett,  and 
E.   II.   Stock.  J 

Roll  of  Hcnoiir.-Second-Licutennnt  .1.  W.  Pakkeh,  M.C..  1 
West    Yorks.    Regiment,    who  was  on    the    .slafl   of   the  Leeils     - 
Branch  of  the  Ceneral   Electric  Co.,    Ltd..   'lieil  on    Novend.ci 
IMtli  as  a  residt  of  giinsliot  wounds  received  in  action. 

Private  J.  Shaw,  King's  (Liverpool)  Regiment,  who  bii- 
been  killed  in  action,  aged  -ii.  was  employed  hy  Mes.srs.  Dick. 
Kerr  A-  Co.,  Ltd.,  of  Preston.  ,        .   . 

Private  .1  DoNOOHi'K,  killed  in  actum,  was  emplovcd  l.\ 
Mes.Hrfi.  Baxendale  &  Co,,  Lt.h,  ele.-trical  manulacturer.s,  Man 
Chester. 
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Private  .\.  Fo.\,  A.S.C,  killed,  was  t'luiiloycd  in  the  battery 
departnit'iit  of  the  B.I.  &  Helsby  Cables,  Ltd.,  rrcscot. 

The  Military  Cros.s  has  been  awarded  to  Lieuteuant  N. 
Siziiit,  R.E.  (Signallers),  for  eonspiciunis  gallantry  and  devo- 
tion to  duty  on  Oetober  Ith.  lie  was  also  mentioned  in  dis- 
liatches  last  spring.  Lieutenant  Sizer  wa.s  an  eleetrieal  engi- 
ni'cr  at  the  Westinghouse  Works,  Manehester,  anil  is  an 
.\..M.LE.E. 

Sa|)[>er  V.  JIlliST,  R.E.  (Signal  Section),  who  has  been 
wounded,  wa.s  in  business  as  an  <deetrieian  at  lluddersiield. 

The  death  from  disea.so  at  Dar  es  Salaam,  East  .\friea,  is  re- 
ported of  Sergeant  II.  E.  BisHor,  who  joined  the  R.N..\.S.  at 
the  outbreak  of  war,  whilst  an  olectrieal  engineer  with  the 
Western  Eleetrie  Co.,  at  Woolwieh. 

Private  C.  B.  Jonks,  tiloucestershire  Rpginient.  who  has 
fallen  in  aetion.  was  in  the  lamp  shipping  oOii'e  of  the  B.T.II. 
Co.,   at  Rugby. 

Corporal  ;\.  S.  Taskku.  Essex  Regiment,  who  was  prior  to 
the  war  engaged  at  the  Chelmsford  works  of  the  Mareoni 
Co.,  Ltd..  has  di^d  of  wounds  received  in  aetion. 

CoriH)ral  A.  Richards,  who  was  on  the  stall'  at  the  Torquay 
Corporation  cleetrieity  works,  is  reported  killed  in  aetion  after 
being  missing  sinee  May  last. 

.\  eommis.sion  in  the  Northumlierland  Fusiliers  has  been 
granted  to  Corporal  V.  Carstox,  East  Ijanc'ashiro  Terri- 
torials, who  enlisted  whilst  on  the  Corporation  tramway  staff 
at  Blackburn.  He  gained  the  D.C.M.  for  conspicuous  gal- 
lantry in  Gallipoli. 

Private  R.  \V.  Dyke,  who  enlisted  from  the  staff  at  the 
CiJ'antham  electric   light   works,  is   reported    missing. 

Private  W.  S.  Perks,  King's  Shrop.shire  L.I.,  I^ewis  (am 
Section,  killeil  in  action  after  being  twice  wounded,  was  in 
the  telegraph    construction    department  of  the   Post  Office. 

Second-Lieutenant  H.  Procter,    B.Sc.   R.E.,    who   was   in 


engmeaimg  stall  ol 
[iccidentnl  injuries. 


has  died  from  accidentm  injuries,  aged  30. 

The  death  in  action  is  reported  of  Private  H.  PuZEY,  for 
nine  years  on  the  staff  of  the  Tonbridge  U.D.C.  electricity 
works. 

A  bar  to  the  Military  Medal  for  restoring  communications 
under  particularly  hazardous  conditions  has  been  awarded 
to  Sergeant  .\.  E.  Wright.  R.F..\.,  who  was  an  electrician 
at  Forest  Gate.  E. 

The  Military  Medal  has  been  awarded  to  the  parents  of 
I,ance-Sergeant  W'.  Pollard,  Essex  Regiment,  recently  killed 
in  action,  who  enlisted  fi'om  the  staff  of  Messrs.  .Jo.slius,  Ltd., 
electrical  engineers,  of  Colche.ster. 

Private  H.  Guthrie,  who  was  formerly  employed  in  the 
secretary's  olfiee  of  the  Electric  Supply  Co.  at  Glasgow,  has 
been  killed  in  action. 

Lieutenant  H.  W'.  -MORGAN,  attached  E.^.C,  who  was  on 
the  office  staff  of  the  Liverpool  Corporation  tramways,  was 
killed  in  action  on  November  8th. 

Second-Lieutenant  .\.  W.  H.  Pdrnell,  R.G.A.,  aged  24,  is 
reported  missing.  He  took  a  course  of  electrical  engineering 
at  the  State  LTniver.sity,  Coethen,  Hainault,  Germany,  and 
retui'ned  to  the  Empress  Works.  Loughborough,  of  whicli 
his  father  was  a  director.    He  enhsted  in  October,  1914. 

Obituary. — Dr.  E.  F.  Roeber. — From  the  pages  of  Metallur- 
gical and  Chemical  Engineering,  we  learn  that  the  editor  of 
that  excellent  journal,  Dr.  E.  P.  Eoeber,  died  on  Oetober 
17th  at  the  age  of  .50.  Of  Saxon  birth,  he  was  exceptionally 
well  trained  in  science  and  engineering,  and  in  1899  he  be- 
came assistant  to  Dr.  Carl  Hering.  thus  commencing  his 
career  as  a  leading  authority  on  electrochemistry.  In  190"2 
he  was  appointed  editor  of  Electrochemical  JiiifHs/rj/,  later  re- 
named as  above.  He  was  an  indefatigable  worker,  a  great 
technical  editor,- an  invaluable  supporter  (and  one-time  presi- 
dent) of  the  .American  Electrochemical  Society,  and  a 
'  patriotic,  loyal  American  citizen  w-ithout  any  reservation," 
who  had  left  (iermany  as  an  hereditary  opponent  of  "  Prus- 
sianism." 

Mr.  W.  Stork. — We  regret  to  record  the  death  of  Mr.  Wm. 
Stork,  who  had  been  in  the  employ  of  Messrs.  I.  Frauken- 
burg  &  Sons,  Ltd..  for  several  years. 

Mr.  a.  M.  Chance. — We  regret  to  record  the  death  of  Mr. 
Alexander  M.  Chance,  of  Messrs.  Chance  Bros.  &  Co.,  of 
Oldbury  and  Birmingham,  aged  73  years.  The  decea.sed 
gentleman  devoted  himself  assiduously  to  the  interests  of  his 
firm's  employes  and  the  well-being  of  their  families,  many 
institutions  being  .started  by  him  for  their  benefit.  Twenty- 
four  years  ago  he  read  a  paper  before  the  Church  Congress 
on  the  "  Duties  of  Employers  toward  the  Employed."  He 
decline<l  Parliamentary  honours,  but  worked  almost  cease- 
lessly in  connection  with  social  and  other  local  causes  until 
his  removal  to  Torquay,  in  the  interests  of  his  health,  several 
jears  ago. 

Mr.  3.  C.  Merryweatheb. — ^The  death  occurred  on  Nov- 
endier  24th  of  Mr.  J.  C.  Merryweather,  head  of  Messrs. 
ilen-yweather  &,  Sons,  the  well-known  fire-engine  and  pump- 
ing machinery  manufacturers.     He  w^as  77  years  of  age. 

Mr.  A.  J.  Barker. — We  regret  to  learn  from  the  Sloan 
Electrical  Co..  Ltd.,  of  the  death,  which  occurred  on  18th 
inst..  of  Mr.  .\.  .T.  Bakker.  of  Messrs.  Philips'  Olowlamp- 
works.  Ltd..  of  Eindhoven.  Mr.  Bakker  was  well  known  in 
this  country  and  tlie  Colonies,  and  hif  many  friends  will 
receive  the  news  of  his  death  with  sorrow. 
Mr.  W.  K.  Partington.— We  regret  to  record  the  death  of 


Mr.  W.  K.  I'artington,  a  well-known  electric  wiring  contrac- 
tor, which  occurred  at  his  residence  at  Tottenham  on  22nd 
inst.  The  deceased  gentleman  served  his  ai>pienliceship  in 
the  L.  &  N.-W.Ry.  workshops  at  Crewe,  and  subsequently 
couunenced  bu.siness  as  an  eii'ctrical  c(  ntractor.  He  was  con- 
nected with  power  and  lighting  work  for  over  30  years.  We 
are  informed  that  his  business  will  be  continued  by  Mrs. 
I'aitington.  / 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 

Jiiraes  Keith  &  Blacliman  Co.,  Ltd.— Satisfaction   in   full 

on    Novumliir    Hlh,    li)l",  «(   sirdiul   ^l^■b^:lllu^^■^    ilalcd  Janu.iry  (ilh      I'll)      ,i.,l 
January  7th,  l!lir>,  siiuring  t'70().  '  ■  •    ■      ' 

Rc-issue    i>n    No\.'ml).r    t.'jlh,     V>U,    of    fl.lOO    first     ilrb.nluns, 
series    ahe.t'l)    r<t;isi»  r.il. 


pail    o(    a 


Alfred    Danks,    Ltd.— Part icuhrs   of    .£14,000  debentures 

al«l  Oelobcr   USih,   1!)I7,    ni..-.l    pursuant    to   .Se<;lion  93  0)  of    llic  Companies 


crcalcii  ueuiDcr   ijin,   jau -u    pursuant    to   .^eijlion  93  (3)  of    llic  Conipa 

(Consolidation)    .\cl,    1!I0M,    llu-    wliole    ain<iunt    Ixini;     now    issueiL        Propcnv 

charged:   T  h,-    eoinpany's    undertaking   and   property,    present    and  fulure     in- 
eluding    uncalled    capital.      No    trusl*-es.  ' 

Bastian  Electric  Co.,  Ltd.— Particulars  of  ^2,000  deben- 
tures created  .Sipienibir  3rd,  and  swured  by  trust  dec-d  dated  November  12lh 
W17,  filed  pursuant  to  Sc-ction  !I3  (3)  of  the  Companies  (Consolidation)  Acl| 
1908.  None  of  the  debentures  have  been  issued  at  present.  Property  charBed  • 
J-irst,  second,  and  third  floors  at  185,  Wardour  .Street,  W.  (leaseliold),  and  the 
company's  other  property,  present  and  future,  includini'  uncalled'  caoilil 
Truslees:    K.    H.    Forman    &•    K.    G,    Warner.  ^ 


CITY  NOTES. 


At  the  annual  meeting,  held   in  London 
Auckland  I:Iec=      on   November  20th,   Mr.  Tegetmeier,   who 
trie  Tramways       presided,    referred   to   the    substantial    in- 
Co.,  Ltd.  crease   in    receipts   for  the   year,    and   the 

almost  equal  increa.se  in  working  expenses. 
The  traffic  receipts  were  better  by  f7.914  than  in  the  pre- 
vious year,  and  the  passengers  carried  were  nearly  a  million 
more.  The  adverse  conditions  had  not  varied  much  dm-ing 
the  year.  While  they  were  a  long  way  from  showing  the 
expansion  of  pre-war  days,  the  increase"  of  ±'15.000  in  traffic 
receipts  during  the  past  two  years  was  sufficient  to  make  up 
for  the  increase  in  exi)enscs.  W'hen,  after  Peace,  the  men 
of  Auckland  returned  to  industrial  activity  the  development 
of  traffic  of  the  war  ivriod  would  make  greater  progress.  In 
the  meantime  it  was  satisfactory  that  they  w^ere  able  to  main- 
train  the  dividend  at  the  same  rate  as  for  the  past  few  years. 
Their  difficulties  with  regard  to  labour  and  the  supply  of 
materials  had  been  inten.sified.  Ow'ing  to  the  coal  miners' 
strike  last  April  it  was  necessary  to  curtail  the  .services,  but 
in  spite  of  that  fact  the  car  mileage  run  showed  an  increase 
for  the  year.  Power  and  running  expenses  increased  by 
.-£•5,835,  and  repairs  and  maintenance  by  £1,674,  while  ±'19,391 
was  exj^ended  on  n^newals  and  permanent-way  recon.struc- 
tion  work.  The  net  profit  was  ±746  better  than  for  the  pre- 
ceding year.  The  reserves  now  stood  at  .±'203,518.  This,  con- 
sidered in  relation  to  their  capital  and  debenture  account, 
and  bearing  in  mind  the  tenure  and  terms  of  purchase  of  the 
undertaking  by  the  local  authorities,  meant  that  their  posi- 
tion was  a  strong  one.  The  expen.ses  would  largely  increase 
during,  the  current  year,  for  they  w'ould  have  much  heavier 
taxation,  and  the  increa.sed  scale  of  wages  on  the  present  basis 
was  only  oi>erative  for  part  of  last  year;  further,  the  rise  in 
materials  would  continue.  The  traffic  receipts  showed  some 
improvement,  and  they  hoped  that  this  improvement  woulil 
continue,  so  that  they  might  meet  the  increased  expenses 
without  materially  reducing   the  profits. 


CastnerKelhier  Alkali  Co.,  Ltd.— Net  profit  .£263,322, 
plus  ±39.404  brought  forward.  There  is  to  be  placed  to 
depreciation  reserve  .±'50.(W0,  and  a  final  dividend  of  11  per 
cent,  is  to  be  paid,  making  20  per  cent,  for  the  year,  leaving 
±45,078  to  be  carried  foiward,  part  of  which  will  be  required 
for  further  excess  profits  duty. 

Bogota  Telephone  Co.,  Ltd. — In  their  statement  to  June 
30th,  1917.  the  diiectors  report  continued  demands  for  tele- 
phone service.  They  have  been  fortunate  in  being  able  to 
proceed  with  the  in.stallation  of  the  new  extensions,  in  spite 
of  the  difficulty  they  are  experiencing  in  the  exportation  of 
the  new  plant  and  apparatus  required.  The  equipment  at 
Bogota  has  been  efficiently  maintained,  and  the  service  con- 
tinues to  give  satisfaction. 

R.  Hornsby  &  Sons,  Ltd. — Divi;l<^d  at  the  rate  of  6:J  per 
cent,  per  annum,  less  income-tax,  on  the  ordinary  shares  for, 
the  year. 

Northampton  Electric  Light  &  Power  Co.,  Ltd. — .\cconl- 

ing  to  the  financial  Press  subscriptions  are  being  invited  for 
ll^OClO  "B"  shares  of  ±1   each   at  par. 

Power  Gas  Corporation,  Ltd. — Dividend  at  the  rate  of  6 
per  cent,  per  annum,  less  income-tax,  on  t^ie  ordinary  shares. 

Ruston,  Proctor  &  Co.,  Ltd. — Dividend  of  a  per  cent,  (x-r 
annum  on  the  ordinary  shares. 
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British  Electric  Traction  Co.,  Ltd. — The  directors  have 
declared  the  dividend  on  the  G  per  cent,  cumulative  partici- 
pating preference  stock  for  the  half-year  ended  Soptcinbcr 
30th. 

Electrical  Securities  Trust,  I?td. — The  accounls  for  Ihe 
year  show  a  loss  of  £'(V2'J. 

Rawlinjjs  Bros.,  Ltd. — Tlic  prolil  for  the  year  ended 
Marcli,   f"J17,   was  XSi. 


STOCKS     AND     SHARES. 


Tl'KSlJAV    EVUMNG. 

The  effect  of  General  Byng's  splendid  victory  last  Wednesday 
continues  to  be  the  doininatiii;,'  factor  in  the  markets,  where 
cheerfuhiess  and  couhilonce  have  assisted  to  fortify  prices  in 
most  parts.  There  are  a  few  weak  sections,  rubber  shares, 
for  instance,  htaving  given  way  in  consequence  of  the  fall  in 
the  price  of  the  material,  but  investment  securities  are  strong 
in  practically  every  section,  and  noticeable  activity  is  again 
a  feature  amongst  electric  manufacturing  shares.  The  cam- 
paign in  favour  of  the  War  Bonds  is,  of  course,  diverting 
capital  from  Stock  Exchange  channels  to  some  extent,  but 
there  is  plenty  of  money  still  available  for  investment,  and 
for  speculative  investment. 

The  market  for  steam  raOways  stocks  is  steady,  but  the 
demands  of  the  raihvaymen  insist  upon  the  full  amount 
originally  asked  for  in  the  way  of  increased  wages,  and  the 
possibility  of  trouble  by  reason  of  this  development  is  the 
latest  reason  for  withholding  interest  from  railway  stocks 
generally.  Underground  Electric  Incomes  are  dull  at  82  and 
the  Is.  shares  at  6s. 

The  foreign  section  is  one  of  the  firmest,  with  the  excep- 
tion of  Mexicans,  where  stagnation  continues,  accompanied 
by  weaker  prices;  the  tnrth  of  the  matter  is,  of  course,  that 
no  one  is  buying  any  Mexican  stock  at  the  present  time,  and 
until  the  air  clears  again  they  are  not  likely  to  do  so.  Accord- 
ingly, the  .  Utilities  are  depressed,  Mexico  Ti'ams  of  both 
classes  showing  further  falls.  Brazilian  Ti'actions,  however, 
are  a  much  better  market,  on  account  of  a  fair  recovery  in 
the  Rio  exchange.  Anglo-Argentine  Tmrnways^  Debentures 
are  less  in  request,  the  Eives  dropping  back  to  C9J,  despite 
the  good  rate  of  interest,  combined  with  reasonably  good 
security,  which  they  afl'ord.  British  Columbia  Electrics  are 
also  a  better  market,  and  the  strength  of  the  Indian  group  is 
well  maintained. 

The  animation  in  electric  manufacturing  shares,  as  already 
noticed,  is  still  a.  feature  of  the  miscellaneous  market.  Gene- 
ral Electric  Ordinary  have  ri.sen  to  19J,  and  business  has 
been  marked  this  week  at  19s  and  19|.  The  Preference  are  J 
better  at  10|.  In  Electric  Constructions  there  is  not  so  much 
going  on  as  there  was  a  week  ago.  The  price  continues  steady 
at  24s.,  and  the  7  per  cent.  Cumulative  Preference,  on  whicli 
there  is  a  dividend  due  next  month,  can  be  bought  at  20s., 
at  which  they  do.  not  look  expensive.  Oromptons  remain 
about  13s.,  and  the  Preference  at  15s.  6d.  A  very  lively  mar- 
ket has  sprung  up  in  the  Ordinary  shares  of  the  Hydro-Elec- 
tric I'ower  &  Metallurgical  Co.  A  week  or  two  ago  the  price 
stood  at  4s.;  it  crept  up  gradually  to  6s.,  and  this  week  the 
shares  have  been  changing  hands  up  to  nearly  10s.  A  Tasma- 
nian  undei-taking,  the  company  fell  upon  evil  days,  and 
dragged  out  a  dull  life  until  just  lately.  The  most  fantastic 
rumours  are  current  with  regard  to  the  profits  which  the 
company  is  said  to  be  making  now,  but  while  the  price  is 
freely  talked  to  over  £1,  the  cautious  observer  is  inclined  to 
think  that  the  recent  movement  has  been  sufficiently  rapid, 
at  all  events  for  the  pre.<sent.  Victoria  Palls  Ordinary  are  firm 
at  LSs.  3d.  Edison  1.5s.  paid  arc  steady  about  16s.  6d.  The 
fidly-paid  .shares  hold  their  rise  at  26s.  The  report  is  due 
almost  at  once,  and  keen  interest  is  taken  in  anticipation 
of  what  the  document  may  show,  it  being  thought  that 
possibly  the  directors  may  take  this  opportunity  of  enlighten- 
ing their  fellow-.shareholders  in  regard  to  rmnours  which 
have  been  current,  and  -which  have  had  the  effect  of  causing 
the  shares  practically  to  double  in  price.  British  Insulated 
41  per  cent,  debenture  has  risen  to  02J,  and  the  5  per  cent. 
to  92. 

Castncr-Keliner  fell  J  to  3  7/16,  on  the  announcement  of 
the  dividend,  making  20  per  cent,  for  the  year,  as  against 
22  per  cent,  in  the  previous  tw-elvemonth.  This  was  a  dis- 
appointment, and  the  report  will  probably  explain  its  reason. 
It  may  have  to  do  with  the  recent  prohibition  of  the  export 
of  chemicals  abroad,  a  factor  which  also  is  affecting  rubber 
shares  to  ,s<)me  extent,  ina.smucli  as  it  is  feared  that  with 
chemicals  forbidden — and  a  large  quantity  is  taken  for  the 
rubber  estates— trees  may  suffer  for  lack  of  them.  At  the 
same  time,  it  is  thought  that  the  prohibition  may  be  relaxed 
in  regard  to  rubber  estates,  but  this  for  the  moment  is  in 
the  air. 

One  of  the  jobbers  yesterday  complained,  with  a  twinkle 
in  his  eye,  that  he  would  soon  be  all  money  and  no  stock. 
In  other  words,  the  bulk  of  the  supply  which  he  has  on  his 
books  was  being  taken  from  him,  and  this  is  the  case  with 
other  sources  of  supply  as  well.  Quotable  changes  are  few. 
but  the  difficulty  remains  of  obtaining  stock.  Globe  Ordi- 
nary at  13J  are  vs.  6d.  up,  and  Cuba  Submarines  gainftj  the 
same  axDOUDt  at  9.    The  telephone  market  is  also  firm,  with 


Orientals  another  J-  to  the  good.  Optimism  has  revived  in 
the  Marconi  market,  the  parent  shares  rising  to  3i  and 
Americans  sharply  spurting  to  2ds.  6d.  on  buying  from  the 
North  of  England;  Canadians,  Marines,  and  Marconi  Prefer- 
ence also  show  advances.  One  of  the  Stock  Exchange  tips 
of  tho  moment  is  to  buy  American  Marconis,  and  not  for  a 
rise  of  a  few  .shillings  only.  Most  people  who  have  had  exiwri- 
enco  on  them  are  not  enamoured  of  what  they  call  House 
tips,  but  occa.sionally  these  tuiu  out  to  be  right,  and  cer- 
tainly there  is  a  wide  .scope  for  prosl)ority  in  the  case  of  the 
.American   Marconi  concern. 

Tho  County  of  Loudon  Electric  Supply,  Co.  gives  notice  of 
its  intention  to  apply  to  Parliament  for  leave  to  bring  in  a 
Bid  for  specified  purposes,  namely,  to  confer  the  power  of 
paying  interest  out  of  capital  in  certain  cases,  to  extend  the 
time  for  the  compuLsory  purchase  of  lauds  in  Barking,  and 
to  juake  certain  alterations  in  the  Memorandum  and  .'\rticles 
of  Association.  The  price  of  the  shares  remains  unchanged 
at  11  for  the  Ordinary  and  lOJ  for  the  Preference.  A  few 
Westnunsters  came  in,  and  the  price  eased  olf  to  6|,  but 
otherwi.sc  no  alterations  have  occurred  in  the  list.  There  is 
a  little  business  doing  in  the  principal  shares,  but,  as  we  have 
so  often  stated  on  previous  occasions,  this  is  limited  by  the 
fact  of  there  being  so  little  floating  supply  to  meet  the 
demand* 

Buoyancy  has  characterised  the  market  in  armament 
■shares,  though  prices  came  back  a  little  from  the  best.  Iron 
aiul  steel  is.sues  are  booming,  the  demand  for  them  in  their 
local  centres  being  sui-prisingly  large,  and  overflowing  into 
tho  London  market.  Shares  connected  with  the  ba.se  metals 
have  been  active,  more  particularly  those  of  the  Broken  Hill 
group,  while  the  record  prices  touched  for  tin  have  been 
instrumental  in  lifting  quotations  in  markets  associated  with 
the  metal. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Eleotrioitt  Companibb, 

Dividend  Price 

, " ,  Nov.  27,   Rise  or  fall 

1916,  1916,  19  l7.     .  this  week. 

Brompton  Ordinary       ....      10         9  64  — 

Charing  Cross  Ordinary           . .        B          6  4i  — 

do,       do.         do,     4iPret..       4J       4J  88  — 

Chelsea        4          8  ai  - 

City  of  London 8         8  laj  — 

do,       do.   6  pet  cent.  Prel.       6         6  lOJ  — 

County  of  London          ....        7         7  11  — 

do,         6  per  cent,  Pref,       6  6  If  J  — 

Kensington  Ordinary     ....        7          6  6i  — 

London  Electric B          9  1  — 

do.         do,  6  per  cent,  Pref.       6         4  84  — 

Metropolitan        8         8  BJ  — 

do,            44  per  cent.  Piet,       44       44  84  — 

St,  James'  and  PaU  MaU          ..88  7  — 

South  London       B         6  3  — 

South  Metropolitan  Prof.         . .        7          7  31/6  — 

Westminster  Ordinary  ..        ..7         7  68  —J 

TKlSaBAFHS  AND  TFLSPBONES, 

Anglo- Am,  Tel.  Pref 8         6  97  — 

do.            Def 83/6      14  m  - 

Chile  Telephone 8         8  7x5,  — 

CubaSulj.Ord 6          7  9  +i 

Eastern  Extension          ....        8          8  14  J  — 

Eastern  Tel.  Ord 8          8  1494  — 

Globe  Tel,  and  T,  Ord 7         7  ISii  +  i 

do,               Pref.            ..6          6  lOi  — 

Groat  Northern  Tel 33  24  89  — 

Indo-European 18  18  624  — 

Marconi       10  IB  3J  +  ta 

Oriental  Telephone  Ord.         ..10  10  Sr^l,  +  i 

Dnited  R.  Plate  Te' 8         8  63  — 

West  India  and  Pan 6d.  6d.  1,',,  — 

Western  Telegraph        ....       7         8  15 

Hous  Bailb, 

Central  London,  Ord.  Assented        4         4  604  — 

Metropolitan         1          1  38  — 

do.         District       ..         ..      Nil  Nil  164  —4 

Dnderground  Electric  Ordinary      Nil  Nil  IJ  — 

do.               do,      "A"     ..      NU  Nil  «/)  — 

dc,              do.     Income         6         4  82  — 

FOREIOH  Tbamb,  fto, 
Dividend 

1916.  1916 

Adelaide  Sup,  6  per  cent.  Pref,        6         6  42  — 

AngloArg,  Trams,  First  Pref.           64        64  8  — 

do.                3ndPret.  ..        BJ  —  24 

do.               B  Deb,      ..       6         B  614  -H 

Brazil  Tractions . .         ....        4         4  4.'>  4-2 

Bombay  Blootrio  Pref 8          8  93  — 

British  Columbia  Elec,  RIy,  Pfce,    6         6  44%  4  3 

do.              do.            Preferred  Nil  Nil  80  — 

do,              do.           Deterred  Nil  Nil  38  — 

do,             do.           Deb,           4i       41  6.')4  — 

Mexico  Trams  B  per  cent.  Bonds     Nil  Nil  42  —34 

do,            6  per  cent.  Bonds     Nil  Nil  86  —2 

Mexican  Light  Common         ..        Nil  Nil  924  — 

do.              Prof Nil  Nil  81  -4 

do,            Ut  Bonds        .,        Nil  Nil  404  -2 
MANCFAOTnaiNa  Oomfamirii 

Baboock  i  Wilcox         . .        . .       16  16  a,'„  — 

British  Aluminium  Ord.          ..         7  10  l\j  — 

British  InnuUted  Ord 174  20  8  — 

British  Wostinghouse  Pref.    ..        74       74  2J  — 

Callondors 30  30  14iS  — 

do,        6  Pref 6          6  44  — 

Oastner-Kellner 33  SO  B^„  —J 

Edisnn  Bwan,  fully  paid          . .        —  —  2^  — 

do,        do.  4  percent.  Deb.         4          4  74*  — 

Blectric  Construction   ..        ..        74        '4  ^1!'  — 

Qen.  Elec.  Pref 6         6  10^  +  It 

do.        Ord 10  10  19i  +  i 

Henley 36  36  l&l 

do.      44  Pref 44       44  4  - 

India-Robber       ..        ..        ..       10  10  Hi  +  i 

Telegraph  Coo 30  30  41)  +  4 

*  DiTldends  paid  free  of  inoome'tax, 
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SHOULD  THE  CHIEF  CONCERN 
WITH  DETAIL? 


HIM5ELF 


Uv    -ROVER. 

.Mds'I'  works  have  jirowii  IVoiii  small  to  liij;',  and  ot'U'ii  tliu 
Cliiof  fms  grown  with  tlit'iu.  Proscnt  at  the  iiiucptioii,  lie 
has  liDen  cognisant  of  every  detail  of  the  little  plant,  and 
has  unconseiously  grasped  every  (le»ail  of  growth.  And 
now  has  arrived  a  stage  when  one  small  head  seems  unable 
to  coiK'  with  all  the  jiartieulars,  and  there  is  an  inei-easing 
opinion  that  the  Chief's  joh  is  to  organise  and  to  deeide. 
Detail  is  to  he  dealt  with  by  the  suliordinate. 

The  Amerieau  terhiiieal  I'ress,  and  the  more  powerful 
American  fiction  Press,  Rave  almost  finished  the  dei)ate 
with  the  decision  that  the  Boss  is  Hoss,  and  not  chief 
engineer,  nor  chief  electrician,  nor  chief  clerk,  nor  chief 
anything  but  Chief.  In  big  production  the  man  who  sets 
out  to  know  everything  is  taking  on  a  burden  heavier  than 
can  be  borne,  and  is  in\iting  bieakdown.  In  America,  the 
man  of  detail  has  lost  the  afl'ection  of  the  crowd,  and  the 
hero  to-day  is  the  manager  who  has  courage  enough  to  ignore 
detail  as  being  the  ]iroper  province  of  underlings,  who 
makes  his  decisions  with  lightning  rapidity,  who  thinks  in 
millions  for  a  short  time  daily.  an<l  prepares  himself  for  this 
arduous  task  by  assiduous  indulgence  in  golf  and  other 
sedate  pastimes.  He  is  necessarily  not  a  young  man,  has 
jiersonality,  and  is  not  technical  or  narrow. 

Years  ago  a  Chief  would  know  all  his  consumers  jiersonally, 
whereas,  to-day,  he  can  hardly  be  ex]iected  to  know  even  his 
own  staff  personally.  Changing  conditions,  too,  have  seriously 
imjiaired  the  usefulness  of  the  Committee  system,  adhered 
to  by  municipal  authorities.  This  system  is  responsible  for 
the  premature  ageing  of  many  a  Chief,  througli  its  insistence 
on  the  importauce  of  detail.  Members  of  a  Committee  have 
not  all  the  Chief's  broad  point  of  view,  and  some  are  bound 
to  have  that  yearning  after  trifles  which  was  so  useful  during 
the  earlier  years  of  the  undertaking. 

The  borough  electrical  engineer  is  not  the  only  sufferer. 
Town  clerks,  surveyors,  and  accountants,  all  have  his  sincere 
sym])athy.  However,  government  by  committee  is  a  doomed 
/■(■i/imp  unless  it  adapts  itself  to  the  new  conditions. 

It  does  not  make  for  smooth  working  when  the  Chief 
descends  to  detail.  This  is  in  the  charge  of  the  heads  of 
departments,  and  when  the  "  old  man  "  begins  to  worry 
himself  as  to  why  X's  account  is  5  per  cent,  higher  than 
usual,  or  why  there  was  a  lamp  out  in  High  Street  last  night, 
or  why  there  w;is  only  2i;  in.  vacuum  on  No.  S  turbo,  then 
it  is  time  that  the  said  heatls  of  departments  had  a  new 
Chief,  or  the  Chief  had  new  assistants.  It  is  an  important 
part  of  a  Chief's  job  to  choose  suitable  and  capable  assistants, 
and  if  they  prove  inefficient  the  blame  is  his.  Even  under  ' 
the  Committee  system,  the  Chief  must  dominate  the  Com- 
mittee and  choose  his  own  men.     A  real  Chief  will  do  it,  too. 

One  of  the  most  useful  functions  of  a  chief  clerk  is  to 
protect  the  great  man  from  detail.  Only  the  most  important 
visitors  must  ever  }X'netrate  to  the  Holy  of  Holies.  Un- 
important visitors,  trivial  letters,  and  telephone  calls,  can  be 
attended  to  by  heads  of  departments,  or  by  the  chief  clerk. 
The  latter  can  probably  dispose  of  these  much  better  than 
the  Chief.  Further,  all  good  Chiefs  have  a  hankering  after 
attending  to  detail  and  must  be  saved  from  themselves. 
They  are  as  avid  for  work  as  a  D.c.  motor.  A  good  chief 
clerk  is  at  once  a  body-guard  and  a  male  nurse. 

Looking  back  at  my  own  experience  of  "Chiefs  I  have 
known,"  there  are  two  that  stand  out  as  Chiefs  in  excelsis. 
.Strangely  enough,  neither  of  them  was  an  electrical  engineer, 
although  both  of  them  were  managers  of  central  stations. 
One  was  originally  a  steam  railway  manager,  who  later  on 
took  charge  of  a  chain  of  jxiwer  plants  in  America,  some 
hydro-electric,  some  steam-driven,  and  one  hych'aulic  plant 
for  su]>plying  comjiressed  air,  the  two  ends  of  the  chain 
being  about  1 JO  miles  apart.  Of  technical  detail  he  was 
ignorant,  jiurposely  ignorant,  I  belie^■e,  and  yet  maintained 
an  admirable  gra.sp  of  the  production,  development,  and 
possibilities  of  each  station.  He  brought  the  concern 
triumphantly  through  successive  periods  of  amalgamation, 
rapid  growth,  and  bad  trade,  mainly  by  organising  ability 
and   longsightedness.      He   seemed   to   recoffiiise    no  unit 


smaller  than  the  station,  yet  on  those  rare  occasions  when 
detail  was  forced  upon  him,  he  dealt  with  it  in  stich  a 
matter-of-fact  and  lU'tached  manner,  and  with  such  fairness 
and  freedom  from  personal  bias,  that  his  rulings  were  never 
i|Ucstioiied.  1  think  he  looked  upon  these  little  inter- 
ruptions as  an  enjoyable  relaxation  from  his  more  strenuous 
duties,  and  pi-oi>ably  tackled  them  all  the  better  for  this 
reason. 

The  other  manager  was  a  lawyer  in  London,  who  by  some 
fi'eak  of  fortune  had  come  into  possession  of  a  tiny  central 
station  iji  the  |)rovinces.  He  never  went  to  see  the  ])lant. 
but  managed  il  from  his  London  otlice.  I  don't  believe  he 
was  engineer  enough  to  appreciate  the  old-fashioned  boa«t 
of  "  knowing  every  bolt  and  nut  in  the  works."  yi,'t  he.  too, 
guided  his  little  plant  successfully  through  good  and  i)ad 
times.  Naturally,  he  Wius  -more  concerned  with  detail  than 
the  other  manager  just  referred  to,  and  his  daily  letters  of 
advice  were  often  shrewd,  untechnical  solutions  of  technical 
problems  worked  out  in  the  calm  atmosyihere  of  a  lawyer's 
office. 

From  these  instances  it  would  appear  that  the  i)est  Chief  is 
born,  not  made,  which  is  no  new  discovery.  It  appears, 
further,  that  the  best  locale  for  the  best  <  'hief  is  several 
miles  away  from  the  ])lant  he  is  managing.  From  this 
point  of  view  he  is  able  to  see  the  plant  in  its  true  perspei:tive, 
and  the  fatal  detail  does  not  loom  up,  obscuring  the  clear 
vision  of  the  establishment  as  a  whole.  It  might  be  advis- 
able, too,  for  the  Electricity  Committee  to  meet  at  this 
same  retreat,  though,  e\'en  there,  breadth  of  vision  could 
not  1)6  guaranteed  to  all  its  members. 


THE      RONTQEN     SOCIETY. 


At  the  meetiiiir  of  the  Rontjren  Society,  on  November  lith,  the 
new  president.  Captain  G.  W.  C.  Kaye.  M.A..  D.Sc.  delivered  the 
annual  address  from  the  chaii".  He  took  for  his  subject  "X-rays 
and  the  War,"  but  did  not  limit  his  matter  to  that  special  range. 
After  reviewing  the  medical  applications  of  X-rays — as,  for 
instance,  in  the  examination  of  questionable  recruits,  tlie  investi- 
gation of  wounds  and  injuries,  the  detection  of  emljedded  bullet 
and  shell  fragments  and  the  nature  and  direction  of  bone  fractures, 
the  diagnosis  of  chest  complaints,  and  the  use  of  the  rays  to  the 
army  dentist,  he  pointed  out  that  the  value  of  X-rays  did  not  end 
with  radiography.  The  rays  were  achieving  wonderful  results, 
not  only  in  the  diagnosis,  but  in  the  repair  of  wounds.  The 
radiologist's  part  in  such  work  was  to  render  scar  tissues  pliant,  to 
depilate  the  scalp  and  skin  surfaces  concerned,  to  render  the  flaps 
more  adaptable  to  their  new  position,  and  to  stimulate  generally 
the  healing  processes  in  both  flaps  and  bone.  For  these  purposes 
radiation  treatment,  either  with  X-rays  or  radium,  was  now  being 
employed. 

The  electrotherapeutist.  Captain  Kaye  continued,  had  also  been 
prominent  in  war  work.  Quite  one-half,  if  not  more,  of  war 
injuries  were  gunshot  wouuds  of  the  nerves  with  paralysis  of  the 
muscles.  These  cases  were  sent  to  the  electrical  departments, 
which  had  been  established  in  large  numbers  in  connection  with 
the  military  hospitals,  for  electrical  examination  of  the  injured 
nerves  and  subsequent  electrical  treatment.  The  subject  of  the 
diagnosis  and  treatment  of  cases  of  paralysis  by  electrical  methods, 
such  as  the  application  of  continuous  and  interrupted  currents  and 
condenser  discharges,  was  being  studied  on  a  scale  never  before 
possible,  and  invaluable  additions  to  the  knowledge  of  the  patho- 
logy of  therapeutic  methods  had  been  made.  Many  cases  of  war 
wounds,  more  particularly  those  of  the  uncomplicated  but  inert 
type  which  refused  to  heal,  were  treated  electrically,  and  "  trench 
feet  "  received  benefit  by  electrical  treatment,  in  some  cases  ionisa- 
tion,  and  in  others  high  frequency  and  diathermy. 

Turning  to  the  physical  aspect  of  radiology,  Capt.  Kaye  said  that 
it  was  remarkable  how  slight  had  been  the  changes  in  design  ex- 
perienced by  the  target  tube,  but  he  would  be  a  bold  man.  never- 
theless, who  would  a»sert  that  the  present  design  had  approached 
finality  or  anything  like  it.  All  X-ray  tub^s  were,  in  fact,  extra- 
ordinarily inefficient  things.  The  heat  they  generated  was  proof 
of  that.  Under  favourable  conditions,  use  was  made  of  rather  less 
than  one  part  in  one  thousand  of  the  energy  imparted  to  the 
cathode  rays  in  an  X-ray  bulb.  It  w.a8  the  question  of  gas  pres- 
sure, as  well  as  the  space  and  surface  electrification  depending  on 
the  disposition  of  the  cathode,  that  was  responsible  for  the  fact 
that  two  X-ray  bulbs,  running  under  the  same  conditions  of  cur- 
rent and  voltage,  did  not  always  emit  beams  of  the  same  composi- 
tion. The  new  Coolidge  tube,  in  which  the  surface-bound  gas 
was  removed  entirely  by  a  process  of  exhaustion  more  complete  and 
prolonged  than  had  ever  before  been  applied  to  an  X-ray  tube,  was 
not  entirely  free  from  defect,  and  its  rays  were  no  more  homo- 
geneous than  those  from  an  ordinary  bulb  ;  but  its  elasticity,  pre- 
cision, ease  of  control,  and  freedom  from  inverse  current  made  it 
an  invaluable  addition  to  the  radiologist's  equipment.  The  antici- 
pation that  the  Coolidge  tube  would  be  the  means  whereby  X-rays 
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would  be  obtainable  which  approximated  to  tlie  hardest  gamma 
rays  from  radium  had  not  been  realised.  The  radium  rays  in 
question  had  been  found  to  correspond  to  X-rays  generated  by  volt- 
ages between  600,000  and  2,000,000  figures  to  which  no  X-ray 
tube  of  present-day  design  could  possibly  stand  up,  even  if  the 
means  were  available  to  produce  such  voltages  on  a  practical  scale. 
Evidently  there  was  a  long  way  to  go  before  the  processes  within 
the  radium  atom  could  be  imitated. 

Capt.  Kaye  concluded  his  address  by  urging  the  claims  of 
State-aided  research,  not  only  applied,  but  also  pure.  '  Research 
in  pure  science  was  rarely  appreciated  by  the  general  public  or 
the  manufacturer,  for  it  could  not  be  done  to  order.  Much  of  what 
the  research  worker  could  do  must  be  discontinuous  and  abortive, 
but  he  must  not  be  hampered  by  utilitarian  notions  being  con- 
tinually rammed  down  his  throat.  If  he  did  not  solve  the  original 
problem,  he  would  probably  solve  some  other  which  had  sprung 
from  it,  and  one  successful  discovery  might  far  outweigh  all  his 
failures.  The  speaker  pointed  out  that  the  half-watt  and  pointo- 
lite  lamps,  as  well  as  high-potential  rectifiers  and  the  explanation 
of  atmospheric  electricity  and  of  aurora,  were  the  results  of  the 
work  of  a  school — the  "  ionic  "  school — which  10  or  15  years  ago 
was  considered  by  many  to  be  speculative  and  theoretical  to  a 
degree. 


NEW    LOCOMOTIVES    FOR    THE     NEW    YORK, 
NEW    HAVEN    AND    HARTFORD    RAILROAD. 


The  Westinghouse  Electric  and  Manijfactuki.vg  Co.  is 
building  some  new  passenger  locomotives  for  the  New  York,  New 
Haven  and  Hartford  Railroad.  These  will  weigh  roughly  180  tons 
and  have  six  driving  axles  each,  instead  of  four  as  in  earlier  loco- 
motives. The  maximum  capacity  will  be  5ii  per  cent,  greater  than 
any    other     electric    locomotive   on    this    road ;    tractive    effort. 


Fig.  1. — Newhavbn  Electric  Passenger  Locomotive. 

47, .500  lb.  Like  other  New  Haven  locomotives,  series  motors  for 
either  A.C.  or  D.c.  will  be  fitted,  the  route  being  third-rail  on  the 
New  York  Central  and  Pennsylvania  tracks,  and  1 1 ,000-volt  trolley 
on  the  New  York  connecting  line  and  at  other  points. 

Geared  to  each  driving  axle  will  be  two  single-phase  series 
motors.  The  twelve  motors  will  be  divided  into  four  groups,  the 
motors  of  each  group  being  connected  permanently  in  series.  Thus 
there  will  be  a  comparatively  low  voltage  across  each  individual 
commutator  and  the  cables  in  the  main  motor  circuit  need  only  be 
large  enough  to  carry  the  current  taken  by  a  single  motor. 

While  the  new  locomotives  will  be  .")0  per  cent,  larger  than  the 
present  ones,  yet  on  account  of  the  larger  hauling  requirements 
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Fio.  2. — Control  f'lRCiiT.s  kor  A.C.  and  D.C.  Operation. 

which  will  eventually  exist,  it  is  expected  that  the  trains  will 
operate  double  headed.  The  control  has,  therefore,  been  developed 
for  multiple  unit  operation  with  any  of  the  gearefl  type  locomo- 
tive.s  now  in  service  on  this  road.  The  control  circuit  connections 
for  tx)th  direct-curent  and  alternating-current  o|)eration  will  be  as 
shown  in  fig.  2.  When  operating  on  alt<rnating  current  the  speed 
control  will  t>e  obtained  by  using  different  transformer  taps,  pre- 
ventive coils  being  provided,  so  that  when  changing  from  one  tap 
to  another  the  transformer  coils  can  be  momentarily  short  circuited 


without  causing  an  excessive  flow  of  current.  On  direct-current 
operation  the  usual  resistors  will  be  used  for  starting  and  for  speed 
control.  Temperature  coils  will  be  located  in  the  armatures  of 
each  pair  of  motors.  These  coils  will  be  connected  as  shown  in 
fig.  3,  so  that  one  .set  can  be  matle  the  fourth  leg  of  the  Wheatstone 


No,  I  Motor  NO.Z   Motor  Nq,i  Motor 

Fig.  3. — Temperature  Coil  Connections. 

bridge.  The  resistances  in  the  other  legs  of  this  bridge  are  con- 
stant and  the  voltmeter  across  the  bridge  is  calibrated  so  that  the 
temperature  can  be  read  directly.  Thus  armature  temperatures 
can  be  watched  and  overheating  detected. — AYcc.  Unilimij  Jiivnwl. 
Vol.  .-)0,  No.  1.5. 


PARLIAMENTARY. 


The    LiiikIiiii   (wu:ette  for  November  23rd  contains  official  notices 

concerning   the    following    applications    to    Parliament    and   the 

B.  of  T.  for  powers  relating  to  electrical  schemes  : — 

London  United  Tramways,  Ltd.  —  Various  powers,  including 
postponement  of  date  of  compulsory  purchase  of  tramways  and 
light  railways,  increase  of  fares,  abandonment  of  parts  of 
undertaking,  provisions  as  to  supply  of  energy  by  the  Metro- 
politan District  and  London  Electric  Railway  Companies,  and 
as  to  supply  of  energy  to  Kingston  Corporation,  A:c. 

County  of  London  Electric  Supply  Co.,  Ltd.— Power  to  pay 
interest  out  oi  capital,  to  extend  time  for  purchase,  &c.,  of 
lands  at  Barking  for  generating  station,  and  provisions  re 
residual  products,  by-products,  &c. 

Rotherham  Corporation.  Transfer  of  electricity  undertakings  of 
Mexborough  and  Swinton  Tramways  Co.  in  Rawmarsh  and 
Swinton  ;  extension  of  area  to  include  Greasborough,  Rother- 
ham rural  district,  and  Wortley  ;  acquisition  of  neighbouring 
electricity  undertakings  ;  supply  in  bulk ;  construction  of 
wharf  on  the  Don.  and  a  dam  across  it ;  purchase  of  coke 
oven  and  crude  gas  .and  heat,  4:c. 

Pontypool  Oas  and  Water  Co.  — Many  provisions,  including  acqui- 
sition of  Pontypool  Electric  Light  and  Power  Co.,  Ltd. 

Gloucestershire  Electric  Power  Co. —  Acquisition  of  lands,  con- 
.struction  of  generating  stations,  manufacture  of  gas  and 
residual  products,  extension  of  time  under  l'J02  Act,  and 
enlargement  of  powers,  &c. 

Bristol  Corporation.  -  Extension  of  electric  supply  area. 

South  Suburban  Gas  Co. — Agreements  and  arrangements  with 
local  authorities,  companies,  cJcc,  with  reference  to  electrical 
undertakings,  supply  of  energy  in  bulk,  or  for  heat  or 
power. 

Aldershot  Gas,  Water,  and  District  Lighting  Co.— Extension  of 
areas  of  sujiply  for  gas  and  electricity. 

Braintree  U.D.C Provisional  Order  for  electricity  supply. 

Stocksbrldge  U.D.C. — Provisional  Order  for  electricity  supply. 

Wortley.-  Electric  Distribution  of  Yorkshire,  Ltd. — Provisional 
Order  for  Bradfield,  Ecclesfield,  and  Taukersley. 

Leeds.     U.D.C.     Provisional  Order  for  electric  supply. 

Halifax.  I 'orporation  electric  supply  in  Luddenden  Foot  and 
Mytholmroyd  urban  districts. 

(7*0  be  continued.) 


Water   Power    in    Morocco. — In    :i    ment   number    of 

Lii  .\iiliii-e.  M,  Laurent  Higotard  discusses  the  question  of 
utilising  the  hydraulic  resources  of  Morocco  in  the  economic 
development  of  the  country.  The  country  ha.s  considerable 
potential  water  powers  which  only  await  utilisation  on  a 
large  scale.  Up  to  the  present,  however,  it  i.s  only  in  the 
neighbourhood  of  Fez.  that  water  jKJWer  has  been  applied. 
The  writer  suggests  the  granting  of  concessions  pf  water- 
falls of  20.0110  to  30,01)0  H. P.  at  least,  supplying  high-tension  net- 
works of,  say.  .50-cycle.  three-ph.ase  current  at  i;(i,(>iio  volts.  Many 
people  have  objecte<l  th.at  Morocco  could  not  possibly  utilise  this 
amount  of  energy,  but  the  writer  nu-ntions  a  steam  station 
established  at  Casablanca  which  is  already  insufHciont  for  port 
operations  and  the  lighting  of  the  town.  IFc  thinks  that  ten 
times  this  jxiwer  coulil  be  easily  ab.sorbed  for  private  lighting  anil 
power  purposes,  provideil  the  8up|)ly  were  reiisonabiy  cheap. 
FurthiT,  any  station  |)repareil  for  taking  five  or  sixgroupsof  turho- 
altcrnatnrs  of  5,000  il.p.  each  could  be  started  running  with  two 
groups  only,  the  remainder  being  installed  according  to  require- 
ments. The  writer  is  also  of  opinion  that  the  railways  could  be 
electrificil  with  advantage. 
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INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


Abstract  of  the  Inaugural  Address  delivered  by 
Ml!.  C.  H.  WoHDiNGHAM,  I'resideiit,  November  Sth,  ]',117. 

{Coticluded   from    jiciyc  5(t"2.) 

I'fihaps  the  most  potent  inlhu'iicc  in  diivctiiif,'  the  i im  iit 

cli;ins<^s  into  thi>  pro[)er  i-lianufl,  as  well  as  in  assisting!  us 
in  our  roinpctitioii  with  other  nations,  is  fdut-ation.  In  the 
past  a  laryi-  .section  of  the  British  puhhi-  lias  ho-n  ohsi'sscd 
in  the  most  cxtiaiinhnaiy  fashion  witli  liu'  idea  of  (Ifinian 
supoi'ioiity  in  science  and  enyineeiin},'.  1  deny  tliis  superioiity 
in  toto;  1  helievo  that  British  .scieiititii-  men  have  biH'ii  in 
the  van  of  progie.ss  fmm  the  dawn  of  .science,  and  tliat 
British  ensineeis  and  manufacturers  have  led  the  way,  and 
have  only  been  hamivred  by  the  unfair  connuercial  methods 
of  their  rivals  and  by  the  mistakes  that  have  been  made  by 
their  own  countrymen  in  re^'ard  to  matters  which  cannot  pro- 
perly be  touched  ujKin  in  an  aildress  of  this  chai-act<'r. 

.■V  stron;;  atjitation  has  been  promot^'d  to  elevate  science  to 
a  pimiacle.  and  to  make  it  the  be-all  aiul  end-all  of  education 
and  exi.stence.  Are  we  so  very  gieatly  impressed  with  the 
results  upon  the  Oerman  nation  of  the  cultivation  of  science 
to  the  exclusion  of  other  human  activities'.'  No  more  powerful 
arginneut  than  this- war  could  be  adduced  by  the  enemies 
of  science  in  favour  of  tho.se  older  methods  of  education  which 
in  .some  directions  have  no  doubt  been  open  to  criticism. 
Let  us  while  jji^'iUp  to  .science  the  hij;li  position  that  is  its 
due,  keep  it  in  its  proper  place,  and  not  imagine  that  it  can 
be  a  substitute  for  those  moral  and  i-elif;ious  principles  which 
alone  can  afford  adequate  or  worthy  motives  for  human  action 
or  give  com'age  to  fight  and  ix»rsevere,  and  ultimately  to 
conquer,  in  a  righteous  cau.se. 

Engineering  and  .scientific  training  are  absolutely  e.s.sential 
to  an  industrial  nation,  i)ut  it  must  never  be  forgotten  that 
they  provide  but  the  tools  which  must  be  as  perfect  of  their 
kind  as  they  can  be.  and  without  which  no  work  can  be 
done,  but  it  is  the  human,  mental,  and  moral  cpialities  of 
the  nation  which  will  decide  the  issue  in  the  world  competi- 
tion. 

When  the  war  is  over  manufacturers  will  be  faced  with  the 
need  for  reorganising  for  the  production  of  articles  of  jieaceful 
commerce.  It  is  clear  that  there  will  be  facilities  for  produc- 
tion greatly  in  excess  of  tho.se  existing  before  the  war,  and 
every  eft'ort  will  have  to  lie  made  to  find  markets  of  sufficient 
magnitude  to  absorb  the  output  necessary  for  a  profitable 
return  on  the  capital  invested.  The  capture  of  the  foreign 
trade  required  will  be  gi'eatly  facilitated  by  the  retention  of 
the  home  inarket  in  British  hands,  and  it  is  to  be  %oped  that 
this  w'ill  be,  realised  in  the  proper  quarters,  and  that  legisla- 
tion will  be  on  statesmanlike  lines. 

Power  Supply. 

One  of  the  most  pressing  and  important  home  problems  is 
the  provision  of  a  cheap  .supply  in  adequate,  quantities  in  all 
parts  of  the  country  of  electrical  energy  for  motive  power, 
for  fuiTiace  work  and  electrochemical  industries,  and  for  fac- 
tory and  other  hghting.  The  matter  has  fortunately  received 
the  attention  of  the  Government,  and  committees  with  expert 
knowledge  have  been  appointed  to  inquire  into  and  advi.se 
on  it.  If  we  had  to  begin  now.  not  only  with  our  present 
knowledge  and  facihties,  but  also,  and  let  me  empha.sise  this, 
with  the  present  demand  and  state  of  public  knowledge  and 
opinion  of  electrical  appliances,  we  should  put  down  a  rela- 
tively small  number  of  large  stations  in  jvisitions  chosen  for 
their  facilities  for  economical  generation,  all  working  on  an 
identical   system,   and    suitably   interconnected. 

But  we  are  not  starting  now,  and  those  of  us  who  have 
been  engaged  in  the  business  of  electric  supply  from  the 
earliest  days  know  full  well  how  arduous  has  been  the  task, 
and  how  heavy  the  cost  of  gaining  the  knowledge  that  is 
now  the  common  possession  of  the  industry,  .^ny  scheme 
which  is  brought  forward  cannot,  in  common  justice,  ignore 
the  claims  of  those  who  are  now  carrying  on  the  business 
which  they  have  built  up  by  their  capital,  by  their  work,  and 
by  their  skill.  Due  provision  must  be  made  for  the  gradual 
wiping  off  of  the  existing  capital,  and  adequate  compensation 
must  be  given  to  those  displaced,  whose  lives  have  been  de- 
voted to  what  they  had  every  right  to  expect  would  be  a 
lifelong  liusiness. 

The  objects  in  view  will  best  be  attained  by  developing 
what  is  good  in  existing  sy.stenis  and  eliminating  what  is  bad. 
rather  than  by  attempting  to  super.sede  all  that  has  been 
done  suddenly  and  abruptly. 

There  are  a  number  of  existing  stations  in  which  the  gene- 
rating units  are  large  and  well-nigh  as  efficient  as  any  that 
can  be  devi.sed  at  the  present  day.  and  which  are  well  situated 
for  economical  w'orking.  I>et  these  be  linked  up  to  adjacent 
stations,  and  let  them  be  worked  to  their  utmost,  in  some 
instances  being  extended,  and  let  ihe  smaller  gradually  be 
eliminated,  the  worst  being  shut  down  at  once,  and  the  others 
'worked  in  such  a  way  as  to  contribute  what  they  can  effici- 
ently to  the  general  .supply  until  the  cost  of  their  phuit  is 
wiped  out.  It  may  quite  possibly  be  more  economical  to 
■work  inefficient  plant  already  in  existence  to  provide  stand-by 
supply  than  to  purchase  new  and  more  efficient  plant  for  the 
purpose.     Side  by  side  with  this  development  let  new  stations 


on  ideal  lines  be  erect^-d   to  hup|ilciiieiil   the.  okl,  which  in  due 
cour.si'  they    will   supplant. 

We  must  again  have  co-operation  ami  co-ordinution  of  exist- 
ing concerns.  However  pow<'rfully  supported  any  new  scheme 
may  be,  it  cannot  be  denied  that  the  vested  int<'ro«t8  in 
I'xistenc-e  arc  viMy  strong,  and  it  must  render  progress  much 
more  rapid  and  tend  to  secure  much  earlier  realisation  of  ideal 
conditions  if  the  opposition  of  such  vested  interests  is  dis- 
arme(l  and  their  a.ssistance  even  obtaiiu'd. 


Eugf^'OMv  ov   Fim.. 
wiTIi    the   problen 


C'lo.sely  conni'cted  wiTli  the  problem  of  powci-  supply  is 
that  of  iiational  economy  of  fuel.  There  is  a  tendency  to 
confu,se  economy  of  fuel  with  cheap  iKjwer  supply,  but  the 
two  are  quite  ciistinct,  though  clos(dy  connected.  In  regard 
to  these  matters,  electrical  engineers  have  been  ai)t  to  arrogate 
to  themselves  too  prominent  a  po.sition.  It  is  little  short  of 
ludicrous  to  ignore  the  great  gas  industry,  eith<'r  in  resjxict 
of  their  consumption  of  coal  or  of  the  exiwrience  of  their 
iMigineers  and  managers.  While  for  motive  ixjwer  and  light- 
ing, and  lor  certain  kinds  of  furnace  work,  electrical  opera- 
tion is  pre-eminent,  and  will  almo.st  certainly  in  the  fullness 
of  time  be  universal,  there  will  still  be  an  imniens<!  field  for 
heating  by  gas.  Apart  from  this,  however,  1  hold  most 
stronglv  that  gas  production  will  be  an  intermediary  lK'twe<ni 
the  raw  fuel  and  the  live  steam,  and  so  be  concerned  in  the 
generation  of  the  whoU'  of  the  electrical  energy  u,s<mI.  1  have 
for  many  years  advocated  the  clost;  co-oiieration,  if  not  the. 
fusion,  of  gas  and  electric  interests,  and  I  believe  an  appre- 
ciation of  the  soundness  of  this  view  is  gaining  ground. 

The  whole  of  the  coal  raised  should  be  treated  as  near  the 
pit  as  practicable  for  the  extraction  of  those  substances 
usuallv  referred  to  by  the  generic  name  of  by-products,  and 
for  the  production  of  a  fuel,  whether  solid,  hquid,  or  gaw^ous, 
or  one  or  more  combined,  which  can  be  conveniently  used 
for  the  direct  production  of  steam.  At  this  point  the  elec- 
trical engineer  should  take  the  matter  in  hand,  and  produce 
his  steam  and  conduct  the  other  operations  necessary  to 
provide  the  electrical  energy  for  transmission  at  high  pre.s- 
sure  to  the  distributing  centres. 

I  do  not  think  the  proposal  which  has  been  made  is  sound 
to  draw  the  dividing  line  later,  and  let  the  gas  works  supply 
the  steam.  Electrical  engineers  have  made  the  production 
and  utilisation  of  steam  their  ow'n  field,  and  they  are  pre- 
eminently expert  in  it,  while  gas  engineers  have  not  been 
called  upon  to  consider  this  problem  to  any  great  extent,  nor 
under  the  conditions  imiKised  by  a  generating  station.  More- 
over, I  think  there  would  be  practical  operating  objections  to 
this  line  of  demarcation. 

In  the  new  circumstances,  it  is  obvious  that  the  .sites  of 
uenerating  stations  will  be  determined  in  future  solely  by 
the  facilities  for  carrving  on  the  operations  named,  and  will 
be  uninfluenced  to  anv  material  extent  by  their  proximity 
to  centres  of  demand.  The  only  way  in  which  the  interests 
of  fuel  economv  and  efficient  distribution  can  be  reconciled  is 
by  the  u.se  of  extremely  high  pressures  of  transmission,  and 
by  other  means  for  the  reduction  of  the  cost  of  mains;  even 
so,  it  mav  well  be  that  the  cheat>est,  as  distinguished  from 
the  most  efficient,  supply  of  a  given  quantity  of  energy  at  a 
given  point  mav  not  be  realised,  although  on  the  whole  the 
most  ec-onomicai  use  of  the  fuel  will  have  been  made. 

The  problem  of  the  production  of  heat  in  detail  to  supply 
a  distributed  demand  for  warming  buildings  and  for  cooking 
puiix)ses  will  require  careful  study.  The  present  ciTide 
methods  are  cheap,  simple,  and  to  a  large  extent  convenient, 
but  they  are  criminallv  inefficient. 

Electric  cooking  vsill  probably  be  very  largely  used  on 
account  of  its  intrinsic  merits;  w^ith  increased  demand  we 
may  look  forward  to  robustly  designed  .simple  appliances  that 
can  be  handled  without  damage  by  the  ordinary  domestic  ser- 
vant and  that  will  be  sold  at  prices  comparable  with  tho.se 
of  the  articles  displaced.  Electric  heating  of  rooms  will  also 
have  a  large  field  in  tho.se  cases  in  which  convenience  is  an 
overwhelming  consideration,  such  as  in  rooms  u.sed  occ<ision- 
allv  or  for  a  few  hours  a  dav.  I  do  not  believe  that  electnc 
heating  will  lie  emploved  for  steady,  all-day  heating  or  tor 
boiling  the  large  quantities  of  water  required  for  domestic 
and  trade  purpo.ses,  because  it  will  never  be  cheap  or  econo- 
mical to  do  so.  This  heating  will  probably  be  done  to  a 
large  extent  in  the  smaller  houses  by  gas  or  by  some  solirt 
fuel  produced  in  the  gasification  of  coal.  In  large  establish- 
ments, blocks  of  oflices,  factories,  and  all  large  buildings 
some  form  of  centi'al  heating,  in  which  the  heat  is  produced 
bv  sohd  fuel  of  the  kind  I  have  indii'ated.  or  possibly  by 
fuel,    will    probably    be    introduced  on  the 


liqnul 


grounds  of 
diea'pness' and  eeoi'tomy,' though  certainly  not  of  comfort  or 

T)ur '  practice  in  distribution  is  undergoing  development  in 
consequence  of  the  increase  in  the  amount  of  power  to  be_ 
conveyed  In  all  probability  there  will  be  a  double  system  of 
high  and  low-pressure  distribution,  large  consumers  of  power 
being  connecU'd  to  the  high,  and  domestic  and  shop  require- 
ments being  provided  from  the  low.  r  .,,  „  ^„f^c(- 
The  developments  in  .store  promi.se  to  be  of  the  gieatest 
interest  and  will  bring  back  the  earlier  days  of  electric  supply 
when  new  problems,  which  had  to  be  met  one  way  or  the 
oth/r.  were  arising  every  day,  and  they  w-ill  lift  central- 
station  work  out  of  the  dull  routine  into  which  it  seemed 
likely  to  settle  down. 
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Electrical  Engineers. 

There  is  ;t  tendency  at  the  present  time  to  regard  marnirac- 
tiiring  as  syuonymmis  with  oloctrical  engineering,  and  to  di.<- 
regard  the  other  bninches  of  the  latter,  more  especially  to 
belittle  the  cou.sultiug  engineer,  many  going  so  far  as  to  say 
that  he  will  shortly  disappear.  I  think  it  would  be  a  distinct 
loss  to  the  pi'ofe.ssion  wei'e  the  consulting  engineer  to  be 
eliminated  and  his  work  taken  over  by  the  manufacturer. 
From  the  manufacturer's  point  of  view,  it  is  clearly  advan- 
tageous to  have  someone  who  can  fctate  the  purchaser's  re- 
quirements in  a  definite  manner  in  Wrms  that  can  be  under- 
stood without  ambiguity,  so  that  all  tenders  are  on  an  equal 
footing,  and  who  is  able  to  appreciate  the  relative  values  of 
the  oilers  firms  make  irrespective  of  the  persuasive  powers  of 
their  I'epresentatives.  l*'rom  the  purchaser's  standpoint,  the 
ccmsultant-  necessarily  takes  a  broader  view,  and  his  advice 
is  likely  to  be  more  reliable  than  that  of  any  individual  firm 
of  nuuiufacturers  who,  however  honest  in  intention,  must 
neces.sarily  be  biased  in  favour  of  their  own  methods  of 
attacking  a  problem,  and  who  will  be  tied  largely  to  their 
own  designs,  which  may  not  be  uniformly  the  best.  In  my 
experience,  also,  the  consultant  is  often  able  materially  to 
assist  manufacturers  by  putting  before  them  the  needs  of 
users  that  they  would  never  have  thought  of,  and  by  defining 
precisely  the  conditions  to  be  fulfilled  in  a  manner  that  the 
u.ser  never  could  on  account  of  his  not  possessing  the  neces- 
sary technical  knowledge  to  enable  him  to  do  so. 

I  venture  to  think  that  all .  parties  would  benefit  by  a 
stricter  etiquette  than  now  exists.  Manufacturers  .should  sup- 
port, the  consultant  in  the  same  way  that  the  general  practi- 
tioner does  the  Harley  Street  specialist,  or  the  .solicitor  the 
King's  Counsel,  instead  of  providing  advice  gratis  and  ousting 
the  con.sultant.  On  the  other  hand,  the  consultant  (as  all 
the  leading  men'  do)  should  confine  himself  strictly  to  occupy- 
ing an  advisory  position  without  interest,  however  remote, 
in  any  manufacturing  concern,  and  abstain  from  indulging  in 
his  own  fads,  a  practice  that  has  greatly  irritated  manufac- 
turers and  contributed  largely  to  the  present  situation. 

A  reform  greatly  needed  in  connection  with  engineering 
concerns  is  the  appointment  of  men  of  high  technical  qualifi- 
cations, instead  of  clerks,  to  the  position  of  manager  or  secre- 
tary. It  is  monstrous  that  engineers  should  undergo  a  lengthy 
and  arduous  training,  and  provide  the  skill,  inventiveness, 
and  high  qualities  necessary  for  the  efficient  management  of 
men,  to  find  themselves  in  receipt  of  rewards  only  a  fraction 
of  those  bestowed  on  an  individual  whose  attainments  are 
purely  clerical,  and  who  has  it  in  his  power  to  mar  their 
otTorts,  and  to  whom  they  must  to  a  large  extent  be  subser- 
vient. It  is  absurd  to  argue  that  the  engineer  often  has  no 
business  capacity;  if  he  has  any  real  claim  to  be  called  an 
engineer  he  must  po.ssess  commercial  ability,  for  it  is  this 
very  attribute  which  distinguishes  him  from  the  man  of  pure 
science;  he  has  got  to  make  his  de.signs  pay.  There  is  no 
training  so  calculated  to  cultivate,  the  intellect  and  to  broaden 
a  man's  outlook  as  engineering,  and  an  engineer  will  grasp 
bu.siness  problems  infinitely  better  than  a  clerk.  An  engineer- 
ing undertaking  should  be  managed,  by  an  engineer;  engi- 
neers have  the  power  to  ensure  this  entirely  in  their  own 
hands;  they  are  absolutely  indispen-sable,  and  if  properly 
organised  can  secure  their  proper  position  in  commercial 
undertakings. 

It  is  a  matter  for  surprise  that  engineers  should  count  for 
so  little  in  the  public  eye.  They  have  let  others  occupy  the 
prominent  positions  that  are  theirs  by  right,  those  positions 
which  bring  them  most  into  contact  with  their  non-engineer- 
ing fellow-men,  and  have  perhaps  been  apt  to  look  with 
contempt  on  popular  appreciation  and  on  the  shifts  of 
notoriety  .seekers.  Unquestionably  the  public  has  had  brought 
home  to  it  the  re-sourcefulness  and  widespread  power  of  the 
engineer,  and  a  large  number  of  people  have  acquired  a 
smattering  of  engineenng  which,  however  small,  must  tend 
to  increa.se  respect  for  our  profession.  The  time,  therefore, 
seems  ripe  for  a  change 

We  ought  to  start  and  maintain  an  organisation  that  shall 
ensure  that  the  technically  trained  material  in  the  country 
shall  be  applied  with  maximum  effect  immediately  war  breaks 
out,  and  avoid  the  lamentable  waste  that  has  occurred  in  the 
present  war  by  disregarding  the  technical  qualifications  of 
many,  and  by  giving  others  technical  work  for  which  their 
training  has  been  unsuited.  Nr>t  only  should  all  individual 
engineers  be  cla.sslfied  according  to  a  well  thought-out  scheme. 
but  actual  posts  in  a  war  organisation  should  be  a.s.signed  to 
them.  Similarly,  all  factories  should  be  organised  so  that 
each  w-ould  in  war-time  contribute  a  definite  product  in  defi- 
nite quantities  when  the  war  need  arose. 

A  word  as  to  engineering  as  a  profession ;  it  surely,  rightly 
apprehended,  is  one  of  the  most  eimobling.  It  requires  an 
active  brain,  making,  as  it  does,  a  direct  appeal  to  the  intpl- 
lert,  and  it  brings  a  man  into  intimate  contact  with  the  laws 
and  proces.ses  of  Nature,  and  their  everlasting  truths,  while 
constructive  work  is  the  nearest  approach  to  creation  possible 
to  a  created  being. 

T  would  particularly  impress  on  the  yonng  engineer  the 
need  for  thoroughness  in  all  he  does — "  Whatsoever  thy  hand 
findeth  to  do.  do  it  with  thy  might  "  is  a  maxim  applying 
with  peculiar  force  to  engineering.  Strive  after  perfection, 
and  do  not  recard  the  smallest  job  as  unworthy  of  your  best 
efforts.     Let  love  of  your  work  for  the  work's  sake  be  your 


(loiiuruiiil  motive,  and  do  not  aim  lower  than  perfection,  even 
though  absolute  jx^rfection  may  be  unobtainable;  believe  me, 
the  more  material  benefits  will  be  added  to  you. 
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(NOT    YET   PUBLISHED.') 

Compiled  e.\pressly  for  this  journal  by  Messrs.  W.  P.  ThomI'son  &  Co.. 
lili-ctrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool    and   Bradford. 

1G,561.  "  Switili  (or  <'lectric  incandescent  lamps."  J.  !■",  .Smitii  Nciv^inb' r 
12tli. 

1(),5G8.  "Portable  electric  torclles,  lamps,  &c."  J,  i\L  CoI'L-ans  S;  S.  H. 
Cot'LAN-S.      November   12th. 

lfJ,5Sl.  "  Maximum-demand  controller  and  load-indicator  for  electric  power 
installations."     C.    C.    Gow.      November  13tb, 

lG,5yi.  "  lilectric  detonator  fuses  for  blastint*."  T.  C.  Futeks.  November 
13th. 

Iti.tiOl.  "  Sp.irking  plugs  for  internal-combustion  ingines."  F.  McRTAGIl. 
November  13th. 

16,G37.  "  Manufacture  of  electric  cables."  C  J.  BiiAviiR  &  E.  A.  Claiji - 
MONT.     November  13th.  * 

16,(i45.  "  Electrolytic  gas  generators."  1.  H.  Levin.  NovemU-r  13tii. 
(U..S.A.,   November  18lh,    1916.) 

16,6,')8.     "  Electric    lamps."      A.   C.    HvDE.      November   13th. 

1G,67G.     "  Voltage  regulation  of  alternators."     F.   E.   I5ekrv.     November   13iti, 

16,677.  "  Improvements  in  electrical  transformers  for  regulating  or  varjiiiL: 
voltage  of   current   supplied   therefrom."     F.   E.    BtiiltY.      November    13th. 

16,701.  "  Ele-ctric  cigar-lighters,  &c."  R.  J.  H.  Hill  &  M.  J.  Railin  ., 
November  14th. 

V  1G,708.     "  Protective  devices   for  alternating-ciMTent   electric   systems.'*     A.    )■;. 
McCoLL.     November    14th. 

16,713.  "  Manufacture  of  incandescent  electric  lamps."  Deutsche  G\s- 
LLHLICHT  Akt.  Ges.  (Aucrgcs.)  November  14th.  (Germany,  November  14ili. 
11116.) 

16,7X7.  "Frequency  transformers."  15uitlsri  'I  iiomson-Houston'  Co.  (Gene- 
ral   Electric  Co.,   U.S.A.)     November    13th. 

16.721.  "  Electric  lampholdcrs."  Fuller  Accumulator  Co.  &  A.  P.  Welch. 
November   14th. 

16.722.  "  Magnetic  locks  or  fastenings  for  electric  lamps,  &c."  Fuller 
Accumulator  Co.  &  A.  P.  Welch.     November  14th,    . 

16.726.    "  Electric  lamps."     F,    Westwood,      November   14th. 

1G.738,  "Oscillation-current  method  and  apparatus."  Ajax  Metal  ('■ 
Novrmbcr   14th.     (U.S.A.,   November   25th,  1916.) 

16,746.  "  Electrical  relays."  F.  G.  Bell,  W,  C.  Davev,  &  Sterlino  Tele- 
phone &   Electric  Co.     November  14th. 

16.749.  "  Electromagnetic  clutches  for  driving  and  change-speed  geor  of 
motor  vehicles,  &c."     Menco-Elma  Syndicate  iS;  G.   Pollard.     November  14th. 

16,7!V6.  "Systems  of  electrical  distribution."  H,  A.  Gill  &  U,S,  LlcHf 
AND    Heat   Corporation.     November  14th. 

16,760.  "  Systems  for  transmission  and  reception  of  electro-radiant  encrg\," 
J.  H,    Hammond.      November  14th,     (U,S,A,,    September   38th,  1916,) 

11), 773.  "  Continuous-working  resistance  electric  furnace  for  reactions  n 
high  temperature  between  carbon  and  other  substances,"  D.  Hrlbig,  Nu\ 
ember  15th,      (Italy,  October  9th,    1916.) 

16,781,  "  Means  for  varying  intensity  of  electric  light."  J,  Bradley.  Nov- 
ember 15th. 

18,800.  "  Sparking  plugs  for  explosion  motors."  P.  G.  Mitard.  November 
15th. 

'  16,816.  "  Recording  magnetic  compass."  L,  G.  W,  Guest.  Novcml'  i 
15th. 

1(», 819/20 ,'21.     "  Magnet    steel."     K.    Honda.      November  15lh, 

16,825.  "  Incandescent  electric  lights  and  signals."  R.  J.  Rak.  Novem- 
btr    15th. 

16,849.     "Means    for    cooling    collector    rings   of   dynamo-electric    m.ichines 
SvENSKA    TuRBiNFABRlKs    .Aktiekolaget    Ljungstrom.      November   15th.      SwclI.  n 
August   Gth.) 

16,856.  "  Sparking  plugs  for  explosion  motors."  .\.  Ceffali.  Novemb.  i 
15th.      (Italy,    May  10th.)      > 

16,8G8,     "  Flashlanips,"    J.  J.  B.  Arter  &  James  Cycle  Co.    November  IGili 

16.883,  "  Automatic  seK-cleaning  sparking  plug,"  H,  S,  Walker,  Nov 
ember  16th, 

16,88'l.     "  El.vtric   dynamos,"      D.   Sucho.sta«er.      Novrmbcr    IGth, 

16,906.  "  Thermo-electric  generator,"  F.  Pfleumer.  November  Ifith,  (Ger- 
many, October   28th,    1916.) 

leioOS,  "Starters  for  internal-combustion  engines,"  A.  H,  Midgi,bv  and 
C.  A.    Vandervell  &   Co,     November  16th, 

16,914/5/6/7,  "  Magnetos  having  a  stationary  ,armaturc,"  E,  C,  K. 
Marks  &   .Soc.  Anon,    des  Etablissements  L,    Bleriot,     November  Ifith, 

16.931.  "  Carbon  brushes  and  brush-holders  of  electric  motors  and  gene- 
rators."    C,  R.  Allen   &  VrRiiYs.   Ltd,     November  17th, 

16.932.  "  Electrically-operated  lifting  gear,"  W,  H,  VauoHAN  &  F.  WOOD. 
Novrmbor  17ih.  .     ,,     „  «,  ■  u    ' 

16.933.  "  Electrically-operated  overhead  lifting  gear,"  H,  BagulBY,  W,  M. 
\''ait.iian  &    F.    Wood.     November    17th.  , 

16.943,    "  Electrically-heatetl    sheets,     rugs,    mattresses,     foot-warmers,    X. 
C,    S.   Davidson.     November    17th. 

16,966,  "  Secondary  electric  batteries,  &c."  Chloride  EuhctriCAL  STOKAut 
Co.  ,1-  W.   S.    Nayi.or,      November  17th  „ 

16,975.  "  Electric  ignition  distributors  for  internal-combustion  engines. 
H.  W.  F.    Ireland.      November  17th. 
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()s  Tluirsday  next  the  Institution  of  Iilectrical 
J'lngineers  will  meet  to  discuss  the  metric  system, 
not  from  the  point  of  view  of  its  merits  in  com- 
parison with  our  e.xistiny  systems,  or  want  of  sys- 
tem, but  with  regard, to  the  difficulties  which  may 
be  e.xperienced  in  putting  it  in  operation  in  'the 
British  lunpire.  Its  advantages  have  been  fully 
demonstrated,  not  only  in  the  theatre,  but  also  in 
the  woikshoi),  and  the  Institution,  through  its 
Council,  has  definitely  recommended  the  Board  of 
Trade  to  hasten  its  introduction  as 'a  compulsory 
measure:  now  it  is  proposed  to  consider  its  dis- 
ad\antages  and  the  best  means  to  overcome  them, 
;nul  we  commend  the  wisdom  of  this  courte. 

Xot  even  the  .most  zealous  advocates  of  the 
metric  system  will  pretend  for  one  moment  that 
there  are  no  difificulties  to  be  faced  or  problems  to 
be  solved  in  carrying  out  so  important  and  far- 
reaChing  a  reform;  undoubtedly  there  are  some  very 
serious  obstacles  to  its  adoption — but  none  which 
cannot  be  negotiated  successfully.  We  take  the 
opportunity  to  suggest  that  the  question  should  be 
approached  not  with  a  mandatory  attitude  of  mind, 
but  with  the  spirit  of  conciliation,  co-operation,  and 
good  fellowship,  and  that  every  endeavour  be  made 
to  find  satisfactory  means  of  removing  or  mitigating 
the  objections  that  will  inevitably  be  raised  in 
\arious  quarters..  The  public  welfare  is  the  con- 
sideration which  energises  us  who  advocate  the 
compulsory  adoption  of  the  metric  system,  and  we 
most  earnestly  desire  that  no  man  shall  suffer  in 
any  way  from  the  effects  of  the  change.  But  equally 
we  trust  that  even  those  who  firmly  believe  that  it 
would  adversely  affect  their  own  interests,  will  take 
the  broad  view  and  endeavour  impartially  to  judge 
whether  the  nation  as  a  whole  would  be.nefit  by  it, 
and  if  so,  that  they  also  will  consider  how  best  their 
own  difficulties  can  be  tackled  and  minimised,  in- 
stead of  utilising  them  as  obstacles  to  thrust  in  the 
way  of  the  proposed  change  of  system.- 

the  matter  is  of  such  great  importance  to  our 
commercial  and  industrial  future  that  w-e  hope  the 
speakers  in  the  discussion  will  not  be  confined 
mainly  to  London  residents,  but  will  include  many 
provincial  works  managers  and  others  who  are 
directly  interested  in  the  subject,  whether  for  or 
against  the  change;  the  metrists  do  not  wish  to 
tm-n  a  blind  eye  or  a  deaf  ear  to  objections — they 
wish  to  have  the  real  objections  tabled  before  them, 
and  to  join  in  friendly  discussion  regarding  them. 
By  "  real  "  objections  we  mean  not  theoretical  or 
sentimental  considerations,  but  actual  practical 
points  such  as  the  question  of  standards,  the  conver- 
sion of  weighing  machines  and  instruments  such  as 
gas  meters!^  the"  supply  of  merchant  rods  and  bars 
to  metric  measures,  &:c.  We  know  that  practical 
experience  on  such  questions  has  already  been 
gained,  for  many  of  our  engineering  \yorkshops 
have  for  a  long  time  used  metric  weights  and 
measures  more  or  less  extensively — and.  incident- 
allv,  we  mav  add  that  they  have  overcome  any  diffi- 
culties arising  from  internal  som-ce-s. 
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We  look  forward  to  a  highly  interesting  and  use- 
ful discussion,  free  from  digressions  involving  the 
"  Belgic  yard,"  attenijits  to  modify  our  exi^sting 
units,  or  other  obvious  futilities,  and  we  should  be 
glad  to  see  a  committee  appointed  for  the  purpose 
of  collecting  and  tabulating  particulars  of  all  boiia- 
fidc  difliculties  with  a  view  to  devising  ways  and 
means  for  overcoming  them  at  the  minimum  of  ex- 
pense and  inconvenience. 

The  question  now  is  not  so  much  ■zvlicihcr  we  shall 
adopt  the  metric  .system,  as  how  and  U'hcn  we  shall 
adopt  it ;  and  whether  v,e  shall  give  a  lead  to  tlie 
United  States  in  this  important  matter,  or  wait — and 
see  ourselves  compelled  to  follow  in  its  footsteps. 
Against  the  cost  of  establishing  the  system  must 
be  set  the  cost  of  .going  on  as  we  are — not  only  now, 
but  in  the  strenuous  days  that  are  coming — heavilv 
handicapped  in  our  relations  with  foreign  customers 
and  with  foreign  manufacturers,  and  in  our  internal 
organisation  to  a  degree  second  only  to  the  former. 
It  is  t^o  be  hoped  that  works  managers  and  others 
who  have  had.  actual  experience  of  the  use  of  the 
metric  system  in  their  workshops,  and  in  their  ex- 
l)ort  trade,  will  come  forward  and  give  the  results 
of  their  experience;  for  there  is  no  test  to  compare 
with  the  pj:actical  test,  and  certainly  no  argument 
so  convincing  as  the  irrefutable  "  I  have  tried  it 
myself,  and  knon'  that  it  is  good.".  In  this  connec- 
tion we  have  found  it  interestin.g  to  turn  over  the 
replies  received  to  our  circular  inquiry  of  Septem- 
ber, 191 5,  when  a  verdict  in  favour  of  the  metric 
system  was  returned  by  the  handsome  majority  of 
four  to  one:  of  the  many  firms  that  were  using  the 
metric  system  in  their  shops,  a  large  proportion 
were  enthusiastic  advocates  of  its  .general  adoption, 
and  not  one  reported  any  special  difficulty  in  apply- 
ing it.  Further,  of  those  who  dissented  from  its 
compulsory  introduction,  not  one  stated  that  he  had 
tried  it  unsuccessfully.  We  are  inclined  to  believe, 
as  the  result  of  this  and  other  evidence,  that  the 
difficulties  which  bulk  so  large  in  the  distance  are 
found  to  melt  away  when  the  matter  is  grappled 
with  at  close  quarters.  In  all  our  reading  of  the 
arguments  of  anti-metric  writers,  we  do  not  recol- 
lect a  single  instance  of  difficulty  in  teaching  the 
workmen  to  use  metric  units — they  are  so  simple 
that  anyone  who  can  read  an  English  scale  can  use 
a  metric  scale  with  greater  ease. 

One  of  the  commonest  mistakes  in  dealing  with 
this  subject  is  the  assumption,  quite  groundless,  that 
English  units  cannot  be  converted  into  metric  with- 
out the  use  of  several  places  of  decimals.  We 
went  to  considerable  trouble  in  191 5  to  show  be- 
yond cavil  that,  as  the  millimetre  is  a  much  smaller 
unit  than  the  inch,  drawings  figured  to  the  nearest 
millimetre  could  not  be  more  than  20  mils  in  error; 
if  fi.gured  to  the  tenth  of  a  millimetre,  the  error  was 
less  than  2  mils,  which  is  about  the  average  error  of 
meastu-ement  met  with  in  the  workshop;-  and  if 
figured  to  the  hundredth  of  a  millimetre,  the  error 
(less  than  2/10  mil)  could  only  be  distinguished  by 
refined  methods  of  measurement  such  as  are  rarely 
employed  in  the  workshop.  Jigs  and  .gauges  need 
no  alteration  whatever.  Moreover,  it  is  seldom  pos- 
sible to  arrange  for  more  than  a  verv  few  of  the 
dimensions  of  a  metal  part  to  be  simple  figures  in 
inch  measurements,  and  there  is,  therefore,  no 
reason  to  cavil  at  a  corresponding  inability  in  the 
case  of  the  metric  system  (though,  owing  to  the 
inch  containing  25  mm.,  integral  mm.  dimensions 
shotdd  occur  about  25  times  as  frequently).     . 

Many  other  arguments  were  advanced  by  our 
correspondents  and  by  ourselves  in  our  long  series 
of  articles  on  this  subject,  which  will  be  found  in 
our  issues  of  October  15th  to  November  26th.  1915. 
and  in  that  of  March  2,vd.  1917.  together  witli  evi- 
dence derived  from  actual  workshop  experience  in 
various  countries. 

We  recently  read  in  our  American  namesake  that 


as  a  result  of  war  orders,  factories  all  over  the 
United  .States  were  working  to  metric  measure- 
ments, and  thousands  of  workmen  were  becoming 
familiar  with  tlTe  centimetre  and  the  granune.  The 
\alidity  of  the  argument  that  the  adoption  of  the 
metric  system  involved  sfrious  difficulties  in  the 
adaptation  of  mechanical  appliances  to  n  different 
scale  had  been  quite  destroyed  by  the  comparative 
ease  with  which  adjustments  w^re  made  to  suit  the 
new  conditions,  and  our  contemporary  urged  that 
"  ri.ght  now  "  the  metric  system  should  be  made  the 
national  as  well  as  the  international  language  of 
connnerce  and  industrv.     \Ve  think  so,  too. 


The  Year-book  for  1916  of  the 
Water  Power  Swedish  Chamber  of  Commerce  for  i 
in  Sweden.  the  United  Kingdom  contains  an 
interesting  article  on  the  Svenska 
\'attenkraftforeningen,  or  Swedish  Water-Power 
Association,  the  aims  of  which  are  to  promote  the 
national  economic  utilisation  of  the  water-power 
resources  of  Sweden,  and  especially  to  attain  a  pre-  • 
cise  knowledge  of  the  country's  resources  in  avail- 
able water  power,  to  ascertain  the  best  means  of 
turning  such  resources  to  account  from  a  technical 
and  economic  point  of  view,  to  promote  and  assist 
schemes  for  the  conservation  and  regulation  of 
lakes  and  rivers,  and,  generally,  to  apply  the  ex 
perience  gained  both  in  Sweden  and  abroad  in  the 
solution  of  such  questions. 

The  utilisation  of  the  abundant  water  power  of 
Sweden  has  from  year  to  year  become  of  greater 
importance  as  a  lever  in  the  extension  of  its  indus- 
try and  development.  Until,  however,  the  Associa- 
tion was  fonned,  towards  the  end  of  1909,  there 
was  no  uniformity  in  the  methods  adopted  for  deal- 
ing with  the  problem.  One  .great  drawback  experi- 
enced was  the  over-rating  of  the  water  power  as  a 
direct  source  of  income  and  subject  for  taxation, 
while  another  was  a  movement  towards  limiting  the 
rights  of  strandowners  to  the  disposal  of  the  water, 
under  cover  of  which  the  water-power  utilisation 
industry  had  up  to  then  been  developed. 

Since  its  establish.ment,  the  Association  has  had 
numerous  opportunities  for  activity,  among  the 
matters  dealt  with  having  been  the  following:  Pro- 
posals to  the  Riksdag,  or  Swedish  Parliament,  for 
the  administration  of  certain  waterfalls  belongin.g 
lo  the  State;  for  a  law  re.garding  waterfall  rights: 
for  ensuring  the  fulfilment  of  contracts  for  the  deli- 
very of  electric  power;  for  the  introduction  of  con- 
cession laws  relating  to  waterfalls  and  power  sta- 
tions: and,  finalK',  the  framing  of  a  new  water-right 
law. 

To  increase  the  knowledge  of  the  water  power  in 
Sweden,  the  Association  has  compiled  comprehen- 
sive statistics,  and  has  issued  special  survey  maps 
based  thereon.  It  has  also  arranged  water-power 
exhibitions,  where  the  Swedish  water-power  techni- 
calities and  the  progress  of  the  Swedish  water- 
power  industry  have  been  illustrated  by  munerous 
collections  of  draw-ings,  photographs,  statistical 
'tables,  i.*tc.  In  recent  years,  the  ,'\ssociation,  which 
now  comprises  260  private  meml)ers,  100  commer- 
cial undertakings,  12  societies  and  other  corpora- 
tions, and  six  foreign  societies  and  corresponding 
members,  has  specially  endeavoured  to  prepare  for 
an  increased  consumption  of  water  power,  with  the 
view  of  lessenin.g  Sweden's  dependence  on  fuel 
from  abroad.  By  means  of  its  information  depart- 
ment, the  Association  publishes,  as  occasion  arises, 
a  series  of  pamphlets,  about  80  liaving  up  to  the 
present  been  issued.  Lectures  are  also  given  and 
papers  read  before  technical  societies,  chambers  of 
connnerce,  <1-c,.  in  th&  country  with  the  view  of  i 
disseminating  information  re.garding  water  power- 
and  its  utilisation. 
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MODERN    ARC    LAMPS    AND     INCANDESCENT 
LAMPS. 


TABLE  I.     .\\n;ii.\(iE  Watts  pi;h  Oan'i>i.i:-ioi>i'  i-ku  Suhauk 
Foot  op  Fi.ook. 


HvKU  siiici'  the  "  lialf-watt,"  gas-lilleil  Uiiiijstt'ii  lilanifiit, 
hiiiip  was  lirsl  plarud  on  the  market,  it  has  been  a  snhjcrt  df 
clisriissiontdwhate.xteiit  tliefiUuiR'iit  lanipebulrl  ecoiinmically 
ri'iiku'e  the  arc  hmi|).  Maiiv  wi'iters  ha\e  assei'tcd  that  mie 
hiinji  or  tlie  other  would  ultiina.tely  attain  to  virtual 
sii]irenuu'y.  hut  wo  have  maintained  consistently  that  there 
is,  and  will  always  be,  a  field  of  ajiplication  for  l)oth  tyjies. 
'Phis  view  is  .sujiported  by  a  i'oni]iarative  study  due  to 
lleyek*  (chief  engineer  to  Kdrting  S:  Mathiesen).  1  he 
autlior's  attitude  appears  to  lie  impartial,  and  he  gives 
many  data  hitlierto  available  only  in  scattered  form,  if 
al  all. 

Special  types  of  arc  ]am]i,  such  as  those  used  for  pro- 
jection, reproduction  or  co]iying  processes,  "  dayliglit  " 
lamps,  and  .searchlight  arcs,  are  in  a  practically  unassailable 
jjositioii.  On  the  other  hand,  arc  lamps  burning  plain 
carbons  and  small  enclosed  arc  lamps  are  ja'aetically  obsolete 
for  general  lighting  purposes.  The  types  of  arc  lamp  con- 
cerning the  ]iros]iects  of  which,  in  conqietition  with  liigh- 
jiower  tilamen.t  lamps,  it  is  most  difficult  to  reach  a  decision, 
are  open  lamps  burning  impregnated  carbons  mounted  side 
by  side,  and  enclosed  lamjis  burning  impregnated  carbons 
mounted  one  above  the  other.  Considerations  which  have 
|iraetically  established  the  supremacy  of  half-watt  lamps 
over  the  smaller  and  less  efficient  tyi)es  of  arc  laniyi  are  : 
The  lower  first  cost  of  the  filament  lamp  ;  the  simpler 
installation  and  maintenance  of  the  latter :  the  steady 
"  white  "  light  given  by  the  filament  lamp  and  the  fact 
that  the  latter  can  be  used  singly  (not  in  series  connection) 
even  where  a  comparatively  small  lighting  unit  is  required 
and  the  supply  voltdge  is  high,  j^so  a  filament  lamp  of 
higher  or  lower  candle-power  can  be  substituted  easily  for 
another  ;  this  practice  may  easily  be  abused,  but  it  is  often 
very  con\'enient.  Some  forms  of  arc  lamp  give  a  better 
appro.\imation  to  white  light  than  the  tungsten  lamp),  but 
none  can  claim  equal  steadiness  of  lighting,  and  the 
difference  in  colour  is  not  often  a  determinative 
factor. 

The  arc  lamp  burning  }ilain  carbons  costs  more  than  the 
tungsten  filament  lamp  lioth  in.  direct  and  indirect  working 
costs.  The  cost  of  carbons  has  to  be  set  against  the  cost  of 
bnlb  replacements,  and  the  efficiency  of  the  half-watt  lamp 
compares  favourably  with  that  of  the  ordinary  plain  carbon 
arc,  or  that  of  the  long-hour  en(dosed  arc.  When  used  in  a 
suitable  fitting  the  "  half-watt  "  lamp  consumes  O'So  to  0*9 
watt  ]ier  c.P.t  This  may  be  compiared  with  (••(JS  to  I'O 
watt  per  v.e.  for  D.c.  plain  carbon  arc  lamps  of  the  open 
type  used  two  in  series  on  lio-volt  supply  ;  or  with  0-57  to 
()-7;5  watt  per  c.p.  for  similar  lamps  used  three  in  series  on 
110- volt  supply.  Enclosed  arcs. with  plain  carbons  con- 
sume O'^i  to  ri  watt  per  c.p.  if  used  singly  on  110  volts  ; 
and  from  0"7  to  ()"8  watt  per  r.p.  if  used  three  in  series  on 
220  volts. 

Plain  carbon  arc  lamps  can  only  be  considered  for  indoor 
lighting  purposes  at  the  present  day  (the  flame  arc  holding 
the  field  for  external  arc  lighting)  and  in  indoor  illumi- 
nation the  power  expenditure  per  foot-candle  ]ier  square  foot 
of  floor  area  is  a  more  important  factor  than  the  watts  per 
candle-power.  On  the  liasis  of  watts  per  foot-candle  per 
square  foot,  the  half-watt  lamp  compares  very  favourably 
with  the  plain  carbon  arc,  whether  for  direct,  semi-direct 
or  indirect  lighting.  For  purposes  of  comparison,  the  data 
in  Table  I  are-  useful,  these  being  averages  for  a  room 
33  X  20  ft.,  with  white  ceiling,  white  frieze  and  grey 
walls.  The  arc  lamps  are  supposed  to  be  provided 
with  ojjal  globes,  and  the  data  for  half-watt  lamps  assume 
a  300-watt  lamp  with  an  opal  globe  for  direct  lighting 
and  "  Kandem "  fittings  for  semi-direct  and  indirect 
lighting  :— 

*  Zeitschrift  des  V^ereina^  Deutscher  Ingenieui-e. 

t  Here  and  hereafter  reference  is  to  niemi  lower  lieini-iphrrical 
Jiritixh  candle-power^  unless  otherwise  stated. 


Type  (i(  lamp. 


Plain  curlioii  itrc  ;  open  t.vpo. 

D.c,  :  two  in  series  on  1 10  v.... 

n.c.  :  three  in  soricson  1 10  v.... 

A.c.  :  eoiineotions  not  staled... 
Plain  ciirliou  are  :  enclosed  tyi)e. 

D.c.  :  .sintfl.v  on  1  ID  v.... 

D.c.  :  throe  in  series  on  22D  v.... 
Half-watt  lamp  {^MM  watts) 


Watts  por  (Jantll«-liM»i  pt-i  n-iimre 

fool  (or  iwr  candlt-nu'tro  i)t'r  wpiare 

nietrel. 


liKiiting.      ,i;;,',',',:;^,'„   t  iigi.ti..K. 


ItlshtinR. 


D-i; 

u-2;i 

Ills' 

011 

OlCi 

o-2r> 

0-2."i 

0-27 

ii-:ti; 

II '20 

iriiii 

* 

111! 

•  «->:\ 

D12t 

on 

O'M 

'  Burning  with  positive  carbon  beneath;  only  practicable  with  two  lamps  in 
Rci'ies  and  not  with  enclosed  ares.        IOi)aI  globe. 

The  data  in  Table  I  indicate,  on  the  biisis  which  is  of 
primary  importance  in  ligiiting  interiors,  a  surprising 
economy  in  the  gas-filled  tungsten  filament  lamp,  par- 
ticularly in  semi-direct  lighting.  The  fact  that  nfwi-i/im:/ 
Iri/Zi/i/ii/  Ift  rheii/ier  l/ii/n  direr!  luihliiiii  (or,  for  practical  pur- 
poses, equally  cheap)  where  half-watt  lanqis  are  used  and 


Fig.  2 


Fio.  3. 


the  ceiling  is  white,  is  due  to  the  fact  that  this  type  of 
lamp  emits  practically  equal  (]uantities  of  light  upwards 
and  downwards.  Fig.  I  shows  a  typical  candle-power  curve 
for  a  bare  oOO-watt  half-watt  lamp  of  695  m.s.c.p.  : 
CiijO  m.h.-s.c.p.  (upper)  :  and  730  m.h.-s.c.]).  (lowerT.  The 
cap  of  the  lamp  offers  a  ^'ei-tain  obstruction  to  ui)-going 
light.  The  remainder  of  the  latter,  when  the  lamp  is 
used  in  an  o])al  globe  for  direct  lighting,  is  reflected  down- 
wards by  a  shade  with  an  efficiency  of  reflection  of  50  toJlO 
per  cent.  Generally,  light  so  reflected  has  still  to  jiass 
through  the  opal  globe,  and  is  thereby  weakened  another 
15  to  25  per  cent.,  so  that  only  40  to  50  jier  cent,  of  the 
light  sent  out  by  the  lamp  above  the  horizontal  is  available 
for  downwards "  illumination.  On  the  other  hand,  light 
goinu'  upwards  from  a  semi-direct  fitting  is  reflected  down- 
wards by  a  white  ceiling  with  iiractically  the  same  loss  as 
is  occasioned  by  the  enamelled  shade  of  a  direct  lighting 
fitting,  but  after  refiection  from  the  ceiling,  light  is  subject 
to  no  globe  loss,  hence  semi-direct  lighting  (using  globe 
lamps)  is  as  efficient  as,  o/  even  a  little  more  efficient,  than 
direct  lighting.  The  lower  efficiency  of  indirect  li.ghtiug 
is  due  to  light  originally  sent  downwards  having  to  submit 
to  double  reflection  (froi'n  the  fitting  and  from  the  ceiling) 
before  it  proceeds  to  the  working  ]ilane.  It  will  be  seen, 
however,  from  Table  I,  that  indirect  lighting  is  only  about 
20  ]ier  cent,  dearer  than  direct  lighting  and  30  ]ier  cent, 
dearer  than  semi-direct  lighting  ;  it  is  mil  twice  as  dear 
as  direct  lighting."  Figs.  2 — 4  show  tyjiical  polar  curves 
of  candle-power  for  direct,  semi-direct,  and  indirect  lighting 
imits  using  half-watt  lanijjs. 

Semi-direct  lighting  has  become  very  popular  during  the 
past  few  years,  and  obviously  not  without  sound  justifica- 
tion, in  respect  of  high  efficiency.  Lest  it  .should  be 
objected  that  everything  depends  on  the  ceiling  being 
cleaner  than  it  can  be  kejit  in  practice,  it  may  be  noted  that 

*  Table  I  assumes  equal  illumination  in  each  case,  but  it  is 
generally  necessary  to  provide  hiprher  mean  illumination  with 
indirect "lisfhtinpr  than  is  needed  when  there  is  a  hi^'h  percentage 
of  direct  illumination.  This  necessity  makes  indirect  lighting- 
relatively  more  costly  than  indicated  by  Table  I. — [Eds.]. 


532 


THE    EJLECTKi(JA_L     ill:;  V  IE  W.     [ Voi.  si.   No.  2,o8<>,  Deckm in.:i!  7,  i  ii 1 7. 


the  figures  in  Table  I  are  based  ou  tests  made  heneatli  ;i 
eciliiie;  which  had  not  been  whitewasiied  for  live  years. 
Eleetrie  hmips  themselves  do  not  soil  the  eeiling,  and  in 
living  rooms,  offices,  and  workshops,  where  no  very  dirty 
work  is  performed,  it  is  sufficient  to  whitewash  ceilings 
every  two  years  in  order  to  maintain  the  efficiency  of  semi- 
direct  or  indirect  lighting.  It  is  nnich  more  iD^iportant  that 
the  lamp  bulb  and  reflecting  surfaces  of  the  fitting  be  \n:\)t 
clean  ;  due  to  the  brisk  lo('al  circulation  of  air  maintained 
by  the  heat  of  the  lamp,  dust  accumulates  fairly  rapidly  on 
these  parts,  and  to  prevent  its  beconung  '•  burnt  on,"  and 
causing  great  lo.ss  of  light,  the  lamj)  and  fittings  should  be 
cleaned  regularly  (generally  at  intervals  not  exceeding  one 
month). 

A  point  which  is  not  unimportant  in  interior  work  is  that 
glow  lamp  fittings  can  be  varied  to  a  far  greater  e.\tentthan 
arc  lamps,  in  order  to  harmonise  with  architecture  and 
decorations. 

f  To  be  coiiUHiicd. ) 


THE     EDUCATION     AND     TRAINING     OF 
ENGINEERS. 


By   "KADIX. 


(Coiiti fined    from    pai/c    508.) 

The  attempts  of  Labour  to  coerce  payment  on  the 
highest  possible  scale  by  taking  advantage  of  the 
necessities  of  Capital,  and  the  efforts  of  Capital  to 
grind  as  much  as  possible  out  of  Labour  without 
regard'  to  the  fact  that  the  labourer  is  a  human 
being,  have  resulted  in  measures  being  adopted  by 
both  sides  which  "  kill  the  goose  that  lays  the 
golden  eggs."  The  canker  of  individualism  has 
eaten  into  our  whole  social  system. 

A  skilful  dialectician  may,  no  doubt,  be  able  to 
u'ake  out  a  case  for  individualism,  but  in  the  long 
run  the  man  who  seeks  to  grind  his  own  axe  only, 
ends  either  by  cutting  himself  badly,  or  by  falling  a 
victim  to  the  natural  feelings  of  rancour  aroused  in 
those  who  have  suffered  by  his  inconsiderate 
egotism. 

Is  it  not  the  fact  that  nowadays  the  majority  of  us 
are  more  concerned  with  our  legal  than  with  our 
moral  position?  Is  it  not  general  experience  that  if 
a  inan  is  honest,  it  is — more  often  than  not — because 
he  is  too  great  a  fool  to  be  anything  else  ?  Do  we 
not  find  that  the  number  of  business  men  who 
"  understand  legal  liability  and  limited  liability,  but 
know  nothing  of  moral  liabUity, "  is  increasing?  Is 
not  everyone  familiar  with  the  aphorism  "truth  is 
sometimes  met  with  in  this  world,  even  in  an  affi- 
davit "  ?  And  does  not  one's  personal  experience  of 
affidavits  show  that  there  is  solid  foundation  in  fact 
for  this  seemingly  cynical  utterance  ? 

Trade  Unions  have  introcjjiced  rules  and  regula- 
tions which  tend  to  create  in  the  minds  of  members 
(and  particularly  young  members)  the  habit  of 
thinking  only  of  tlieir  rights  and  privileges,  and 
ignoring  the  fact  that  duties  and  responsibilities  are 
necessary  concomitants  of  rights  and  privileges— 
in  other  words,  to  destroy  instead  of  to  preserve  the 
"  nice  equilibrium  between  the  subjective  and  the 
objective  faculties."  That  a  journeyman  mechanic 
should  receive  the  same  rate  of  pay  whether  he  be 
a  highly  skilled  man  with  20  years'  experience  or 
whetlier  he  be  an  apprentice  just  out  of  his  time  is 
a  manifest  absurdity,  and  tends  to  kill  all  desire  to 
excel.  On  the  other  hand,  the  principle  adopted  by 
some  employers  to  "  Overload  the  willing  horse  and 
say  nothing  "  is  equally  pernicious.  In  either  case 
the  mechanic  is  deprived  of  any  stimulus  to  take 
pride  in  his  work,  or  to  improve  in  his  art.  The 
standard  of  skill  is  lowered,  and  the  factor  of  con- 
scientiousness dwindles  towards  zero.     This  reacts 


u[)on  tlie  productivity  of  the  nation,  and  constitutes 
a  serious  handicap  in  national  progress. 

The  word  "  bargain  "  has  come  to  mean  an  ex- 
change in  which  one  party  obtains  an  tmdue  advan- 
tage. In  the  original  sense  of  the  word,  the 
essence  of  a  .bargain  was  that  each  party  rendered 
to  the  other  a  just  equivalent.  Were  this  principle 
more  rigidly  observed  it  is  safe  to  say  that  nine- 
tenths  of  the  sources  "of  dispute  between  Capital 
and  Labour  would  disappear. 

Trace  any  human  action  back  to  its  source  and 
we  finally  come  to  an  act  of  volition.  In  fact,  we 
have  no  experience  of  any  cause  but  Will.* 

Leaving  on  one  side  any  metaphysical  specula- 
tions as  to  the  origin  or  function  of  Will,  we  are 
face  to  face  with  the  indisputable  fact  that  in  the 
ultimate  analysis  the  action  of  a  man  placed  in 
supreme  authority  is  controlled,  humanly  speakings 
by  nothing  but  his  Will.  Is  it  not  the  fact  that,  so 
far  as  human  beings  generally  are  concerned, 
"  goodness  "  or  "  badness  "  is  a  function  of  ability 
to  resist  temptation  ?  Do  not  the  numerous  cases 
of  misappropriation  of  trust  funds  by  men  who  en- 
joyed the  highest  reputations  for  honesty  and  in- 
tegrity bear  this  out  ?  What  is  there  to  impel  a 
man  to  do  right  simply  because  it  is  right,  except 
the  possession  of  an  invincible  moral  sense  ?  And 
is  the  inculcation  of  the  imperative  necessity  of  ob- 
serving the  moral  law  accomplished  by  the  training 
of  the  rational  faculty  alone,  be  it  in  the  direction 
of  scientific  research  or  of  mechanical  skill  ?  We 
surely  do  not  need  any  more  convincing  object- 
lesson  in  the  futility  of  any  attempt  to  base  the 
moral  law  upon  reason  only,  than  is  found  in  the  in- 
verted moral  sense  of  the  German  Empire  of  to-day, 
as  exhibited  in  the  utterances  of  their  leaders  of 
thought  and  in  their  methods  in  warfare. f 

During  the  discussion  at  the  meeting,  Mr.  Berri- 
man  made  a  point  of  the  great  advantage  that  would 
accrue  from  the  cultivation  of  relations  of  friend- 
ship between  masters  and  men;  Prof.  Dalby  said 
something  to  the  same  effect;  Mr.  Longridge 
caused  a  .gasp  of  amazement  by  the  use  of  the  word 
"religious"  in  his  speech;  Sir  John  Wolfe  Barry- 
insisted  upon  the  necessity  of  raising  the  moral 
tone;  Mr.  Hadow  said  that  "we  needed  not  only 
skilled  men,  but  good  men." 

All  very  true,  but  this  will  not  be  accomplished  if 
reform  in  the  education  and  training  of  engineers  is 
confined  to  means  for  raising  the  standard  of  skill 
and  for  imparting  a  knowledge  of  theory.  The 
attainment  of  a  high  degree  of  mechanical  skill  will 
not  im[)el  a  mechanic  to  give  a  fair  day's  work  for 
a  fair  day's  pay,  nor  will  the  possession  of  an  engi- 
neering degree  impel  an  employer  to  pay  a  fair 
day's   wage   for  a   fair  day's  work.      Education   (or 

•  "  It  soems  absurd  one  white  man  sitting  in  the  Jiouse  of 
the  King  of  hundreds  of  thousands  of  subjects  and  dictating, 
and  not  only  that,  but  lieiiig  att-ended  to  and  obeyed.  And 
this  is  the  power  the  wliitc  man  has,  what  it  is  I  can't  say, 
hut  whatever  it  may  bo,  it  is  that  jKiwer,  and  not  all  the 
black  troops  %vc  may  rai^c,  that  enables  us  to  stay  in  the 
country.  It  is  a  very  curious  thing  to  think  over,  but  here 
wc  hold  this  va-st  country  (and  it  is  the  same,  of  course,  all 
the  world  over-)  simply  by  Will  power  or  whatever  it  may  be 
termed;  by  nothing  cl.sf!,  for  the  natives  could  rise  up  and 
drive  every  white  man  into  the  sea  to-morrow  if  they  wished." 
—  [Extract  from  a  letter  tcritten  at  Uloriii,  Nigeria,  by  David 
Wynford  Carnegie.) 

t  lu  this  connection,  the  words  of  Cardinal  Manning, 
written  about  40  years  aeo,  are  worth  recalling  : — "  A  fatal 
extinction  of  .supernatural  light,  the  aberration  of  false  philo- 
sophy, the  inflation  of  false  science,  the  pride  of  unbelief,  and 
a  contemptuous  scorn  of  those  who  bofieve,  arc  preparing 
Geruiany  for  an  overthrow  or  for  suicide." 

Tlie  event  lias  shown  tliese  words  to  havt*  been  prophetic. 
In  the  September  issue  of  the  "Nineteenth  Century  and 
After,"  Mr.  Ellis  Barker,  a  well-known  writer  nn  Ciermany 
and  the  Germans,  concludes  an  essay,  entitled  "  flow  Educa- 
tion has  Degraded  the  German  Character,"  with  these  words: 
— "  Education,  far  from  enlightening  the  Gorman  nation,  has 
Winded,  debased,   and   dehumanised  it." 
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what  passes  for  sttcli  to-day)  and  morality  are  not . 
correlatives.  "  The  belief  in  the  moralising  effects 
of  intellectual  culture,  flatly  contradicted  by  facts," 
says  Herbert  Spencer,  "  is  absurd  a  priori.  .  .  . 
One  who  should  by  lessons  in  Latin  hope  to  give 
a  knowledge  of  geometry  would  be  thought  fit  for 
an  asylum ;  and  yet  he  would  be  scarcely  more 
irrational  than  are  those  who  by  discipline  of  the  in- 
tellectual faculties  expect  to  produce  better  feel- 
ings."   (Study  of  Sociology,  Chap.  VIII.  p.  363.) 

It  may  be  said  that  all  this  is  not  the  business  of 
the  Committee  it  is  proposed  to  appoint.  Eossibly  not 
—directly.  But  it  has  got  to  be  somebody's  business 
because  just  as  "  the  modern  world  has  recently 
learned  that  it  is  useless  to  try  to  educate  a  child 
that  is  not  fed,"  so  it  will  prove  useless  to  try  and 
turn  out  "  good  men  as  well  as  skilled  men  "  un- 
less the  men  possess  the  potentiality  of  goodness  as 
well  as  of  skill.  You  cannot  make  a  silk  purse  out 
of  a  sow's  ear. 

The  evils  from  which  humanity  is  suffering  to-day 
are  largely  traceable  to  the  persistent  neglect, 
throughout  generations,  of  the  training  and  deve- 
lopment of  Will  and  character  in  the  young.  At 
present  the  moral  training  of  our  children,  our 
young  men.  and  young"  women,  gives  some  of  us 
rather  less  concern  than  the  selection  of  our  daily 
food. 

\l  Tu  be  lOntiiiKetJ I. 


PYROMETERS  AND  PYROMETRY. 


The  P'araday  Sooietj'  opened  their  session  on  Kovember  7th, 
meeting  in  the  rooms  of  the  Royal  Society  of  Arts,  when  a 
larg*  gathering  contributed  to  the  success  of  the  general  dis- 
cussion on  "Pyrometers  and  Pyrometry,"  which  filled — and 
more  than  filled — the  evening's  programme.  Owing  to  the 
regrett^^d  absence  of  the  President,  Sir  Robert  Hadfield.  to 
whose  initiative  the  discussion  was  due,  the  chair  was  filled, 
appropriately  enough,  by  Sir  Richard  Glazf.brook,  C.B., 
F.R.S.,  Past-President,  the  Director  of  the  National  Physical 
Laboratory,  where  so  much  valuable  work  on  heat  and  its 
measui'ement  has  been  carried  out  almost  since  its  founda- 
tion. This  early  work  was  referred  to  by  the  Director  in 
the  interesting  contribution  to  the  discussion  with  which  he 
opened  the  proceedings.  In  those  early  days  the  old  Kew 
thermometer  represented  the  national  means  of  measuring 
temperature,  and  it  was  due  to  Sir  Andrew  Noble  that  Dr. 
Harker  was  able  to  begin  the  investigation  of  the  relation 
betw'een  the  air  thermometer  and  Callendar's  platinum  resist- 
ance thermometer.  It  was  not  until  1913  that  the  standardi- 
sation of  higher  temperatures  was  attempted,  and  this  aspect 
of  the  subject  was  dealt  with  by  Dr.  Ezer  Griffiths  and  Mr. 
F.  H.  ScHOFiELD.  It  had  been  arranged  to  hold  a  conference 
at  Berlin  in  September,  1914,  to  introduce  an  international 
scale  of  high  teraijerature,  up  to  and  possibly  beyond  1.300 
deg.  C,  but  under  the  circumstances  an  agreement  between 
the  Washington  Bureau  of  Standards  and  the  National 
Physical  Laboratory  was  all  that  had  been  reached.  Sir 
Richard  gave  some  striking  illustrations  of  the  importance 
of  exact  high  temperature  measuiv?ments  to  modern  industry. 
It  was  found,  for  example,  that  in  a  particular  heat  treat- 
ment process  40  or  .50  per  cent,  of  the  steel  articles  had  to  be 
rejected,  because  the  temperature  of  quenching  had  only  been 
judged  by  the  skill  of  an  experienced  workman  instead  of 
measured  by  a  pyrometer. 

Plirometcr  Staiidanlisation. — ^The  paper  by  Griffith.s  and 
Schofield  already  referred  to  gave  an  account  of  methods  at 
present  in  use  at  the  National  Physical  Laboratory.  The 
standard  scale  of  temperature  is  thermodynamic,  but  in  prac- 
tice the  problem  of  standardisation  resolves  itself  into  an 
empirical  calibration  of  the  pyrometer  against  a  gas  thermo- 
meter, but  the  comparison  not  being  always  a  direct  one  takes 
place  through  the  following  stages:  — 

1.  Comparison  of   gas  thermometer   with  a  thermoelonient. 

2.  This  thermoelement  is  employed  to  determine  the  freez- 
ing points  of  a  immber  of  pure  metals. 

3.  The  freezing-point  determinations  are  used  by  the  ob- 
server who  wishes  to  calibrate  a  pyrometer  for  the  standaidi- 
satiou  of  his  thermoelement,  who  then  compares  the  pyro- 
meter and  thermoelement   under  suitable  conditions. 

In  practice  the  constant-volume  hvdrogen  thermometer  is 
usgd  to  realise  the  scale  between  0  deg.  C.  and  ICn")  deg.  C. 
sad  calibrated  agaiiist  this,  but  extending  over  the  ranae 
between  the  freezmc  point  of  mercurv  (38.fi8  deg.  C.)  and  the 
foiling  point  of  sulphor  (414.5  tiea^  C),  tb^  phtinuOi  t&tiet- 


anco  thermometer  is  employed.  Tin'  papier  proceeds  to  give 
the  best  determinations  now  available  of  the  fixed  points  on 
the  thermometer  scale  up  to  the  melting  point  of  copper 
(l.OSl  dog.  0.).  Above  this  tcmi)craturc  few  investigations 
have  been  made  with  the  gas  tliennometer,  but  Day  and 
Sosman,  using  a  ihodiutn-alloy  bulb,  have  arrived  at  1,549 
deg.  C.  as  the  uu'lting  point  of  palladium,  and  by  extrapolation 
1,755  deg.  C.  as  that  of  platinum.  Up  to  1,550  deg.  Day  and 
Sosman's  "  fixed  twints  "  are  usually  accepted  as  standards, 
but  above  that  temperature  the  scale  should  be  extended  on 
the  basis  of  the  I'adiation  laws. 

Mr.  John  Rhodin,  in  the  di8cus.sion,  raised  the  interesting 
point  as  to  whether  it  would  not  be  better  to  base  the  whole 
of  our  thennometric  scale  on  the  laws  of  radiation,  which 
have  a  sound  theoretical  basis.  Messrs.  Griffiths  and  Schofield 
went  on  to  descril>e  the  apparatus  employed  for  calibrating 
the  thermometric  pyrometer  by  means  of  the  accepted  "fixed 
l)oints,"  and  they  discussed  in  some  detail  the  sources  of 
error  to  be  l(X)ked  for  atid  avoided.  Finally  the  calibration 
of  total  radiation  and  optical  pyrometers  was  dealt  with,  the 
eleitric  furnaces  used  for  the  imriMise,  an  example  of  which 
was  exhibited  at  the  meeting,  also  being  briefly  described. 

Recent  Developments  in  P\iromctric  Apparatus. — Of  the 
group  of  papers  describing  recent  foiTns  of  pyrometers  and  of 
apparatus  for  obtaining  high  temiJeratures,  the  most  interest- 
ing were  contributed  from  .America.  That  sent  by  Dr.  E.  F. 
NoRTHRDp  was  particularly  illuminating  and  suggestive. 
After  pointing  out  the  objections  to  existing  types  of  electric 
furnaces,  particularly  those  used  for  fusing  chemically-pure 
products  requiring  very  high  teroperatures,  he  laid  down  the 
condition  that  in  the  ideal  funiace  the  heat  should  actually 
be  produced  tcithin  the  crucible.  This  requires  an  electric 
induction  furnace,  but  for  various  reasons  which  arc  set  forth 
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Fig.  1. — Tin  Pyrometer. 


Fig.  2.— Rogers  Pyrometer. 


it  must  be  a  furnace  obtained  without  the  use  of  iron.  Such 
a  furnace,  of  20-kw.  capacity.  Dr.  Northrup  has  succeeded 
in  constructing  by  employing  high-frequency  currents  (up 
to  25,000  cycles  per  second  at  7,000  volts)  in  an  induction 
coil  of  some  50  turns  to  induce  very  large  currents 
in  the  crucible — walls  or  contents — which  it  surrounds.  The 
primary  currents  ai'e  oscillatorj',  and  produced  from  the  dis- 
charge through  condensers  of  a  two-phase,  60-cycle,  220-volt 
supply.  The  apparatus  seems  complex;  in  reaUty  it  is  very 
.simple,  and  in  peace  times — as  pointed  out  by  Mr.  E.  H. 
Rayner — is  an  ordinary  marketable  wireless  outfit  of  somewhat 
high  power.  The  thermal  efficiency  of  the  20-KW.  furnace  is 
as  high  as  60  per  cent. ;  it  will  melt  45  lb.  of  brass  in  35 
minutes,  and  the  vacumn  type,  will  bring  a  14-cm.  diameter 
graphite  furnace  filled  with  tin  or  glass  to  a  temperature 
well  over  1,600  deg.  C.  in  40  or  50  minutes.  Dr.  Northrup 
was  in  hopes  of  attaining  2,0(X)  deg.  C  and  the  building  of 
furnaces  of  large  units  was  in  contemplation.  The  furnace, 
which  is  made  by  the  Ajax  Metal  Co.,  of  Philadelphia,  was 
most  favourably  received  by  those  competent  to  judge,  and 
the  type  was  considered  to  have  a  future  before  it.  Cer- 
tainly a  furnace  in  which  metals  like  tungsten  and  its  alloys 
can  be  melted  in  vacuo,  free  from  carbon,  is  one  which  metal- 
lurgists keenly  desire. 

Dr.  Northrup's  latest  appliances  for  measuring  high  tem- 
peratures were  no  less  interesting.  Up  to  1,300  deg.  C,  tempera- 
tures in  any  kind  of  atmosphere  can  be  accurately  measured 
by  meaaa  of  well.constructed  platioum-rhodiiun  thermn- 
eouplW)    bat   the    v'Jtsflt'o"'*^®!'  ^"^   "n-liicij    the  E.M.F.   » 
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measured  must  be  uf  a  robust,  portable  type.  Such  an  instru- 
ruent,  ut<>(l  in  connection  with  a  direct  deflection  niillivolt- 
meter  (thut  can  be  calibrated  to  degrees),  and  known  as  the 
"  Xorthrup  Pyrovolter,"  was  described  in  the  paper.  It  being 
a  detiectiou  instrument,  its  act'uracy  and  permanency  depend 
u|K>n  the  iKTiuanence  of  a  permanent  magnet  rather  than  uixin 
that  of  a  staudaj-d  cell,  and  as  the  vollmeter  is  introduced  into 
the  circuit  after  balance  has  been  obtained  in  substitution 
for  a  copper  coil  of  equal  resistance,  its  temperature  coeffi- 
cient introduces  no  errors.  \Ye  believe  that  in  this  cou)itry 
Dr.  Kosenhaiu  has  also  designed  a  workshop  type  of  potentio- 
meter. •,     1  • 

A  somewhat  similar  tyix;  of  potentiometer  was  described  m 
a  paper  communicated  by  Mr.  Eichakd  P.  Brown,  of  Phila- 
delphia. In  this  a  direct  leading  on  a  high-resistance  niilh- 
voltmeter  from  the  thenuocouple  is  measured  by  comparison 
with  an  equal  voltage  from  a  dry-cell  circuit.  Tlie  tempera- 
ture coefficient  of  the  meter  is  likewise  eliminated  by  furnish- 
ing a  copper  resistor  in  the  met-er  equivalent  to  the  copi)er  or 
aluminium  .of  the  coil.  The  high  resistance  of  the  voltmeter, 
up  to  1,(X)0  ohms,  is  secured  by  reducing  the  weight  of  the 
moving  element  to  a  minimum.  It  is  made  of  an  aluminium 
alloy  wire  0.U03  in.  dia.  enamelled  for  insulation. 

TlicnnoeJcDn-ntit  nnd  Hiiih-tcvipcrature  Thermometers.— 
Mr.  Brown  tells  us  that  in  the  States  nitrogen  thermometers, 
taking  the  form  of  a  copper  bulb  actuating  through  capillary 
tubing  an  expansive  spring,  are  considered  the  most  satisfac- 
tory instruments  to  use  up  to  4'25  deg.  0.  Mr.  J.  C.  Rhodin 
drew  attention  in  this  connection  to  the  Wiborgh  pyrometer, 
which  was  successfully  used  for  controlling  the  temperature  of 
an  air  blast-furnace  up  to  800  deg.  C.  Tliis  was  a  gas  themio- 
iiieter  in  which  a  known  quantity  of  air  under  a  known  pres- 
sure was  pressed  into  the  bulb.  For  temperatures  up  to  1,100 
deg.  C.  a  base-metal  thermocouple,  usually  compounded  of 
iK)  i^er  cent,  nickel  and  10  per  cent,  chromium,  and  98  per 
cent,  nickel  and  2  per  cent,  aluminium,  is  generally  employed 
in  America.  For  temi)eratures  up  to  about  1,300  deg.  C. 
platinum  and  rhodium  thermocouples  are  in  vogue  in  America 
as  well  as  in  this  country,  Init  they  are  unsatisfactory,  T>y. 
Korthrup  tells  us,  in  a  reducing  atnio.sphere  above  about  14o 
deg.  C.  A  thermocouple  of  tungsten-molybdenum  though 
giving  a  small  E.M.r.,  can  lie  used  to  measure  extreme  tem- 
peratures if  protected  from  hot  gases. 

For  temV>eratuies  up  to  nearly  1,700  deg.  C..  Dr.  Northiiip 
ivcommends  the  use  of  molten  tin  (boding  point  2,270  deg.  C.) 
as  the  pyrometric  substance,  and  he  describes  a  form  of 
molten-tin  thermometer  with  a  bulb  and  stem  of  graphite,  in 
which  the  height  of  the  column  is  detemiined  by  electrical 
contact.  A  cross-sectional  view  is  shown  in  the  accotfipanying 
iigure  (p.  533).  Dr.  Korthrup  urges  investigations  into  the 
-  -possibilities  of  molten  tin  for  extending  the  fundamental  tem- 
perature scale  above  the  limits  of  the  gas  thermometer. 

Base-metal  thermocouples  were  also  discussed  by  Mr.  C.  R. 
D.MtLiNG  and  Mr.  G.  E.  M.  Stone.  Mr.  Darling  and  Mr.  A. 
W.  Grace  havb  shown  that  in  general  the  e.m.f.  of  a  couple 
is  not  affected  by  the  fusion  of  one  or  both  of  its  elements,  and 
if  therefore,  provision  be  made  for  cither  element  to  fuse 
without  breaking  the  circuit,  the  employment  of  such  couples 
■is'teiSiMe~up  to  1,500  deg.  C.  Mr.  Stone's  paper,  which  was 
of  considerable  practical  interest,  dealt  with  remediable  causes 
of  unrehabilitv  encountered  in  thermoelectric  pyrometry 
esix-ciallv  in  liase,-metal  sy.stems.  A  very  common  source  of 
trouble  coidd  beHraeed  to  the  low  terminal^resistances  of  in- 
struments.      {L  '    .  ,         V 

In  work  whe're.high  accuracy  is  desired,  the  temperature  ot 

the    cold  junction-needs    careful   watching,    and   Mr.   R.    S. 

5,    ■Whii'PLK  advocated  Inirving  this  some  iO  ft.  or  more  beneath 
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tacts  which,  working  througli  relays,  actuate  the  switch  con- 
trolling the  furnace  current.  A  valve  of  a  gas  or  oil  furnace 
can  be  .similarly  controlled,  and  the  principle  may  be  applied 
to  signalling  pyrometers  showing  red,  white,  or  green  lights 
accoriling  as  the  temperature  is  too  low,  within  limits,  or  too 
high. 

{To  be  ctiiirJiidrd.) 


THE     NITROGEN     PROBLEM. 


THt;  war  has  forcibly  brought  home  the  vast  service  that 
science  can  render  to  trade  and  industry.  lu  almost  every 
branch  of  business  the  chemist  and  scientist  can  reduce  costs, 
increase  profits,  and  open  up  new  fields  for  the  merchant  to 
conquer.  Research  incidental  to  the  conduct  of  the  war  has 
shown  that  this  applies  particularly  to  those  industries  depen- 
dent on  nitrogen  compounds.  Forced  by  circumstances  to 
face  the  problems  connected  with  the  provision  of  ammonia 
ami  of  nitric  acid  by  the  newer  synthetic  processes,  we  are 
well  on  the  way,  thanks  to  the  valuable  work  of  the  Nitrogen 
Products  CoiiUiiittee  of  the  Munitions  Inventions  Department, 
to  solutions  that  promise  permanent  benefit  to  the  agriculture 
and  commerce  of  Great  Britain,  apart  from  the  immediate 
assistance  rendered  towards  the  successful  prosecution  of 
the  war. 

Niti'ogen  compounds  are  essential  for  explosives,  and  in  the 
form  of  fertilisers  for  agriculture.  The  world's  consumption 
for  agricultural  purposes  almo-s-t  doubles  every  10  yeai-s;  in 
1013  it  was  no  less  than  2^  million  tons  of  Chile  nitrate,  and 
about  U  million  tons  of  sulphate  of  ammonia.  As  long  ago 
as  1898  Sir  William  Crookes  predicted  a  .shortage  in  the 
world's  wheat  supply,  and  urged  the  vital  importance  of  find- 
ing other  sources  of  nitrogenous  fertilisers  in  view  (if  the  fact 
that  the  natural  deposits  of  Chile  nitrate  were  limited  in 
(piantity.  Sir  ^Yilliam  himself  experimented  in  obtaining 
nitrogen  from  the  air,  in  which  it  exists  in  unlimited  quan- 
tities. Other  countries  appreciated  th^  possibilities  thus  indi- 
cated, and  set  to  work  on  the  problem  of  nitrogen  fixation. 
Norway,  being  at  an  advantage  with  cheap  water  imwer, 
adopted  the  arc  ]irocess.  which  produces  nitric  acid  direct 
from  atmospheric  nitrogen  and  oxygen,  but  only  by  an  enor 
mous  con.sumption  of  power.  Germany,  on  the  other  hand,  con- 
centrated, in  the  main,  on  bringing  to  a  commercial  success 
a  process  worked  by  Prof.  Habcr  for  producing  ammonia  by 
the  union  of  hydrogen  and  atmospheric  nitrogen  at  extremeh^ 
high  pressures  and  at  an  elevated  temperature.  We,  how- 
ever, with  whom  the  idea  of  nitrogen  fixation  originated,  did 
nothing,  the  amiiionia  recovered  at  gasworks  and  coke  ovens 
being  practically  the  only  form  of  combined  nitrogen  protluced 
in  this  couiitrv. 

When  the  war  began,  the  Central  Powers,  by  extending 
their  established  nitrogen  fixation  processes,  and  by  develop 
ing  others,  such  as  the  cyanamide  process  for  the  production 
of  nitrolim  or  ammonia, "and  the  oxidation  process  for  con- 
verting ammonia  into  nitric  acid,  became  self-sustaining. 
Although  the  command  of  the  seas  enabled  us  to  imjiort  from 
Chile  all  the  nitrate  of  soda  we  needed  for  nuinitions  and 
agriculture,  and  so  escape  the  consequence  of  our  scii-ntific 
neglect,  the  beginning  of  the  submarine  campaign  in  Febru- 
ary, 191(1,  forced  us  to  review  the  position. 

in  June,  the  Nitrogen  Products  Committee  was  .s<'l  up 
under  the  chairmanship  of  the  Comptroller  of  the  Munitions 
Inventions  Departn)eiit  of  the  Ministry.  Before  the  Coui- 
mitt<-e  lav  the  difficult  task  not  only  of  discovering  the  work- 
ing details  of  some  of  the  more  important  processes  which 
are  carefullv  guarded  by  the  foreign  linns  who  are  working 
them,  but  ()f  making  the  processes  commercially  practicable. 
Because  <if  the  pre-eminent  position  held  bv  the  ITaber  pro- 
cess in  Germany,  where  the  economic  conditions  as  regards 
coal  supplies  anil  the  comparative  absence  of  water  power  aw 
s,i)uilar  to  thos<-  hei\',  and  because  it  was  plain  that  the  it 
]-(|ar(ih  would  be  especially  difficult  owing  to  our  hunted  know- 
'fdj»'  itf  the  process,  attention  was  first  directed  to  the  [irob- 
rmot  t'hf  production  of  svnthetic  ammonia.  The  Committee 
tlieii  Aimed  its  energies  to  bringmg  to  a  commercial  ^lage 
itlK-  amiwnii^  oxidation  process  for  iiroducing  nitric  acid  Iroin 
,:a^wpil>s,,-fiifl  'rtlif  ''"'"^  "^  ammonia,  a  process  which  had 
.ll,,f  'fii(lic;v^».,(w"p  j^iractised  in  England,  although  worked  to 

some  extf';i)^  ojiJhv.CoHtinent. ,    ,    ,      ,i 

,,  tL,  fmitt,)Ine-|,.of  ,%    Committee's   inquiries  led   to      i. 

Ml  ij..'  .i:   0r  J(^.Ti.s<,.;.  A  V^l«l,<...  take  acti.m     among  other 
■  '  tWe  annnnnia  \wtaali<'ii  I'rocess.     The  Explosives 

■      '  '     '     "•      task  of  e.stabli.shmg  tl   ■ 


things  upon 


Peiw,r)iii)!;)it.,t^ii^>V''f'''i.''lfe';MWi''i^'i 
.(iro,i;(fs,-i,i<)n.,;i^(Uii;Uifcri;ja|^  ,'j''*.'(1u,  •  V 
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sulutioii  ut  auvi'ial  ilillicult  flioiiiical  ciiniiu'iMinj;  prubli'ui->. 
as  was  to  be  auticipatcil  in  ol-H'ratiuiis  iK'ci'.'^Kitating  tlio  com- 
pression and  [naniimlatioii  ol  tjasi's  at  cxtivnioly  liiyh  pics 
suivs.  Tho  wiioU'  of  tlu'  conilitiiins  tiovi'ininy  tlic  proct'ss 
have  bifii  thoiou;;iily  stiulird.  willi  tlu'  resull  iliat  a  iiK'lhiui 
of  working  has  bi  >  .1  (U'.i.-^.'d  uhceoy  ilie  oiill)nt  nl  aniiuonia 
per  unit  of  jHant  has  bwn  mcieasiHl  to  a  liynre  wliieh,  as 
hir  as  is  known,  lias  never  lx>en  approached,  even  in  Oi^r- 
many,  the  lionie  of  tlio  proir.ss.  .^V  .seini-t<'ehnieal  J  hiber  unit 
is  now  in  operation,  and  is  luiividin;,'  data  eoneernint'  tile  few 
further  details  to  be  ohieidated  prior  to  the  erection  of  a.  full- 
sized  unit.  As  an  outcome  of  this  synthetic  ammonia  research 
work,  a.  process  has  fieen  di.scovered  for  the  pro|iaratioii  on  a 
largo  scale  of  the  purest  hydrogen,  and  the  pronii.se  displa.M'd 
in  small-scale  \vork  is  now  being  put  to  the  test  by  semi- 
toniuiereial  trials. 

Although  the  ».'onmiit(ei'  has  concentrated  particuliirly  mi 
processes  vahuibU'  as  war  measures,  the  pos.sibilities  oi  nitio- 
gen  tixation  in  iidation  to  agricultural  and  conmiereial  re- 
quirements after  the  war  have  not  been  lost  sight  of.  The 
manufacture  of  cyanamide  or  nitrolim,  a  valuable  feitilisei-. 
ha,s  been  inve.stigat<'<l  by  a  deputation  which  proceeded  abroiid 
for  the  purposi>.  It  is  not  unlikely  that  the  industry  may  be 
established  m  this  country  to  meet  the  demand  for  fertiliser 
that  is  anticipateil  as  a  result  of  the  Board  of  Agricnltnre's 
new  policy,  which  will  bring  .'several  million  additional  acres 
into  cultivation. 

To  e.stablish  certain  nitrogen  fixation  proees.ses  on  a  sound 
basis  cheaper  electric  )»ower  will  be  imperative.  An  inquiry 
has  been  made  as  to  the  possibility  of  cheapening  the  produc- 
tion of  electric  power  from  coal  by  tlie  u.-e  of  methods  per- 
mitting of  the  recovery  of  ammonia,  fuel  oils,  and  other  by- 
j)roducts  hitherto  wasted  •\\'hen  raw  eoal  has  b<'en  directlv 
used.  Schemes  for  the  utilisation  of  various  undeveloped 
water  jwwers  in  this  country  for  electric  power  production 
have  also  been  examined.  The  survey  of  a  particular  drainage 
area  lias  recently  been  complettnl.  ami  has  revealed  a  potential 
source  of  40.(X)(1  electrical  horse-power  in  an  important  indus- 
trial area.  Finally,  the  Nitrogen  I'roducts  Conmiittee  has  in- 
vestigated tlie  probable  reciuirem.'iits  of  this  country  for 
nitrogen  compounds,  and  has  gone  carefully  into  the  probable 
costs  of  manufacture  by  the  various  synthetic  and  non-syn- 
thetic methods  in  the  light  of  exix'rience  in  allied  industries. 

Moreover,  in  order  to  review  the  nitrogen  problem  as  it 
affects  the  Empire,  the  (Committee  has  got  into  direct  com- 
munication with  official  representative^  of  An.stralia,  Canada, 
New  Zealand,  South  Africa,  Egypt,  and  India.  It  is  in 
touch,  too,  with  .Allied  countries;  France.  Italy,  and  Russia 
have  representatives  acting  in  liaison  with  the  Inventions 
Department  on  the  nitrogen  problem. 

The  final  report  of  the  Committee,  which  it  is  hoiJed  will 
not  be  long  delayed,  will  form  an  impressive  record  of  scien- 
tific industry  and  resource,  bearing  testimony  to  .the  truth 
that  Great  Britain,  once  she  is  roused,  is  equal  to  any 
emergency. 


CORRESPONDENCE. 


Letters  received  hij  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  follotmnq  locek.  CorresponiJents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  Noletter  can  be  published 
unless  we  have  the  writer  s  name  and  address  in  our  p(}ssessio>i. 


British  Methods  in  Foreign  Trade. 

A  letter  from  India  recently  appealed  under  the  above 
heading  in  some  of  the  electrical  pai>ers  from  "Trumpeter." 
and  I  crave  leave  to  give  a  small  example  of  how  things 
should  not  be  done. 

In  September.  1916,  when  on  the  point  of  returning  to 
India,  I  personally  gave  an  oi'der  to  a  very  well-known  Lon- 
don finn  for  an  electric  toaster,  paying  the  cost  there  and 
then— some  'i^s.,  I  think.  I  was.  of  course,  fully  prepared 
for  delay,  as  none  of  these  were  in  stock  at  the  moment. 
Dispatch  was  advised  a  few  months  ago,  and  the  toaster 
arrived  in  September,  1917.  I  used  it  at  breakfast  for  exactly 
six  days  before  it  burnt  out,  the  pressure  being  correct  (-220 
volts)  within  a  small  margin.  But  the  point  is  that  it  would 
not  mahc  toast.  The  elements  are  placed  at  the  two  sides 
with  a  wide  vertical  strip  in  between,  so  that  no  ingenuity 
could  prevail  on  the  bread  to  toast  down  the  middle.  The 
engineer  of  the  Simla  supply,  who.se  electric  fires  and  water 
heaters  are  ahead  of  most  types  I  have  met.  re-wired  the 
device  for  me  in  a  .H'nsible  manner,  and  now  it  makes  good 
toast. 

J.  W.  Meares. 

Smila,  October  Vith .  1917. 


the  eiiiploNrs  of  the  generating  stations.  Ip  to  liie  present 
moment  Mr.  Meakin  is  the  only  trade  union  agent  known  to 
us  wluOi,took  the  initiative  in  trying  to  get  a  base  rate  for 
liondon'and  suburbs  in  the  power  stations.  Koiiiething  liki' 
two  years  have  passed  since  inquiries  were  made  in  a  certain 
(lii<'<'tioii  on  the  jiait  of  the  N.A.U.E.  which  ultimately  led 
to  the  matter  being  placed  before  Sir  ( !eo.  .Xskwith.  The 
ollicial  figures  submitted  were  so  ttartlingly  diverse  with 
resjHHit  to  the  wages  of  the  generating  anil  ilistributing  stalls 
<if  1(1  leading  power  stations  that  the  MaryU'bone  Hrancli 
decided  to  commi.ssion  Mr.  Meakin  to  make  inquiries  all 
round.  He  starU-d  straight  away,  and  the  ta.sk  is  not  yet 
iiimpleted.  \Ve  wcMild  like  to  a.sk  why  anotluT  union  is  to 
be  formed  only  to  go  over  the  same  ground  as  we  have 
traversed?  To  put  an  I'nd  to  this  piecemeal  method  of  work- 
ing, it  has  been  suggested  by  an  official  of  another  trade 
union  that  a  round-table  conference  of  all  the  secretaries 
ol  the  trade  unions  int<'rested  .should  be  arranged.  I  make 
the  .suggestion  as  it  was  given  out,  and  jierhaps  some  of 
your  readers  would  like  to  olT<'r  opinions  through  your 
columns. 

J.  Vincent, 

liniiiili  Sccrctarji. 

The  National  .iinalnainaicd   Union  of  Knsiincmen. 

Firemen,    Mechanics,    Motormen    and    Elcclrical 
Work  em. 

London,  N.W.,  Drrrmlier  Srd,  1917. 


I  read  with  great  interest  the  letter  from  "  Progress,"  but 
before  starting  a  new  trade  union  would  it  not  be  just  as  «i  li 
for  some  of  the  older  ones  to  declare  their  policy?  In  com- 
mon with  many  others,  1  have  been  asked  to  join  the  K.i.f  ., 
but  I  am  in  doubt  on  one  vital  point,  viz.,  shall  I  ever  be 
asked  to  come  out  on  strike  to  support  v\ireinen  who  mav 
be  asking  for  a   ri.se  in   wages? 

Puzzled   Enj5ineer. 


The  Status  of  Draughtsmen. 

Among  the  mass  of  correspondence  dealing  with  industrial 
questions,  the  claims  of  draughtsmen  have  not  received  that 
attention  which  is  undoubtedly  their  due.  Pos-sibly  this  is 
owing  to  the  draughtsman's  unfortunate  habit  of  brooding 
over  his  grievances,  rather  than  openly  ventilating  them ;  and 
it  is  this  i)eculiarity  which  has  unquestionably  led  to  the 
passive  acceptance  of  his  present  relatively  low   status. 

Now,  it  is  quite  obvious  to  everyone  that  the  succc'-sf-i' 
prosecution  of  the  war  depends  upon  the  speedy  turning  ou, 
of  ships,  aircraft,  guns,  together  with  a  variety  of  electiieal 
and  mechanical  devices;  but  what  peihaps  is  not  so  generally 
recognised  is  the  fact  that  without  the  draughtsman's  skill 
and  ingenuitv  none  of  these  things  could  possibly  materialis<\ 

In  other  words,  the  draughtsman's  work  is  the  keystone 
to  the  whole  of  the  shipbuilding,  engineering,  and  electrical 
industries. 

The  patriotic  example  shown  by  draughtsmen  in  consis- 
tently sticking  to  their  work  during  the  national  upheaval, 
when  other  trades  have  so  easily  obtained  their  objects  by 
other  and  more  drastic  methods,  has  met  with  little  response 
on  the  part  of  the  powers  that  be;  but  this  is  only  in  keep- 
ing with  the  attitude  hitherto  adopted  by  those  in  authority 
ol'  deliberately  refusing  to  recognise  openly  the  draughts- 
man's true   importance  in  the  industrial   world. 

As,  therefore,  it  is  obvitnisly  futile  to  place  reliance  in 
human  sympathy  and  sense  oif  fairness,  draughtsmen  inust 
l(K)k  to  theuLselves,  and  by  combined  and  concerted  ettort 
see  that  the  causes  which  have  created  this  feeling  of  sus- 
picion and  unrest  are  finally  and  positively  removed. 

Might  I  point  out  to  vour  readers  that  the  Draught.smen  s 
•Association  has  alreadv  done  magnificent  pioneer  work  in 
this  direction,  and  onlv  the  loyal  support  of  all  draughtsmen 
is  needed  to  enable  its  aims  to  be  successfully  achieved. 

J.  D.  Murray, 
Fretiidcnt,   Mcrsey.'iidc    Uranch    of    tlie    .issoclation    of 
Engineering  and    Shiplnii'ding    Draughtsmen. 

Birkenhead,  Nooenihcr  dOth,  1917. 

rWe  are  fully  aware  of  the  high  value  of  draughtsmen's 
work,  and  of  the  low  esteem  in  which,  for  some  inexplicable 
reason,  it  is  held  by  the  engineering  world  outside  their 
ranks-  and  we  cordiallv  sympathise  with  them.— Eds.  Ei.w. 
Rev.] 


The  E.r.U.  or  the  A.E.S.E.? 

I  am  desired  bv  the  members  of  the  Marylebone  Branch 
of  the  National  Amalgamated  Union  of  Enginemen,  Firemen, 
and  Electrical  Workers  to  call  the  attention  of  "Progress" 
to  the  fact  that  there  arc  about  11  or  V2  Unions  catering  for 


Concert— The  Association  of  Enojineeriiif;  and  Shiii- 
building  Draughtsmen  (London  Br.anch:i  are  holding  their  first 
Bohemian  Concert  to-morrow  (Saturday)  at  .  p.m..  al  inc 
■Caledonian  Salon, "Holborn  Restaurant.  The  following  are  the 
artists  :-Mi.ss  Diana  Hushes,  soprano  :  Mrs.  E.  M.  Pearson.  mem> 
soprano;  Miss  Winifred  G.  Winter,  songs  at  the  piano  :Mr_K  H. 
Walker,  tenor:  Mr.  Reginald  Yates,  baritone;  Mr  W  Hanson 
Crossland.  tenor;  Mr.  Fred.  Emerton,  entertainer;  Mr.  Albert  J,. 
Walter,  solo  pianoforte  ;  Mr.  F.  Ollerenshaw.  tenor. 
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WAR  ITEMS. 


Buildiii}^  Work  to  be  Further  Restricted. — At  present  no 
liuildinf;  work  costiiig  more  tliim  A'Ctlt)  may  be  proceeded 
with  without  special  permisKiuu  from  the  Government.  The 
Tinicn  states  that  the  reguhition  is  to  be  curried  further.  The 
new  Kule  will  prohibit  "any  form  of  con.structional  or 
decorative  work,  witli  few  exceptions,  without  express  per- 
mission." The  objeet  is  to  prevent  unnecessary  work  being 
uudert-aken  while  thei-e  is  a  pressing  need  for  men  accus- 
tomed to  such  labour  for  urgent  wai'  purposes. 

The  Coventry  Strike.— The  strike  of  50,000  \vorker,s  at 
Coventry,  which  endetl  euily  in  the  week,  represented,  says 
the  Daily  Tclcijrapli,  on  an  eight-hours  day  basis,  the  los,s 
beyond  recall  of  :3,'2U(),(NH)  hours  of  labour  on  aeroplane  pro- 
duction. 

Industrial  Reconstruction.-— Inder  llw  auspices  of  the 
Employers'  Parliamentary  Council  a  i\ational  conference  will 
be  held  at  the  Central  Hall,  We.stminster,  on  Wednesday, 
Decendier  l'2th,  to  discuss  and  determine  a  united  poUcy  in 
regard  to  the  proposals  of  the  Government  with  respect  to 
reconstruction  and  to  industry  and  trade  after  the  war.  A 
resolution  will  be  submitted  welcoming  the  recommendations 
of  the  Whitley  report,  but  subnntting  that  to  successfully  give 
elVect  to  the  proposals  it  would  be  essential  that  agreements 
between  organi.sations  of  employers  and  employed  should  be 
legally  enforceable;  that  all  coud.iinations  of  Capital  and 
Labour  should  be  subject  to  the  ordinary  law  of  the  land; 
and  that  the  provisions  of  the  Trade  Disputes  Act  which  gave 
UHinunity  in  this  rc-spect  .should  be  repealed. 

A  Government  Laliour  Committee. — The  War  Cabinet 
has.  appointed  a  Government  Ijabour  Committee,  consisting 
of  the  following  members: — Rt.  Hon.  G.  N.  Barnes,  M.P. 
(Chairman),  Sn-  Auckland  Geddes,  K.C.B.,  M.P.  (Vice- 
Chairman),  Sir  George  Askwith,  K.C.B.,  K.C.,  Mr.  Guy  Cal- 
throp,  Sir  Lvuden  Macassey,  K.B.E.,  Mr.  I.  H.  Mitchell,  and 
Mr.   U.  Wolif. 

The  Committee  will  deal  with  questions  of  wages  (includ- 
ing the  interpretation  of  the  Orders  relating  to  the  increase 
of  1'3.V  per  cent,  recently  granted  to  plain  time-workers  in 
certain  industries)  and  to  co-ordinate  the  settlement  of  labour 
questions  affecting  Government  Departments.  The  commit- 
tee may  confer  with  a  consultative  committee  consisting  of 
lepresentatives  of  the  pi-incipal  Government  Departments 
concerned  with  industrial  questions.  The  functions  of  the 
( lovernment  Labour  Committee  will  not  super.sede  those  of 
the  arbitration  tribunals  set  up  under  the  Munitions  of  War 
.Acts  by  the  Ministry  of  Labour. 

Exemption  Applications. — At  Soiuhwairk,  Messrs.  W.  P. 
Catterson  &  Sons,  manufa<-turers  of  gas  and  electric  lamps, 
of  Newington  Causeway,  w<'re  requested  to  show  cause  why 
certificates  of  conditional  exemption  should  not  be  with- 
drawn granted  to  their  buyer,  41,  in  grade  3;  a  head  counter- 
man. 4U,  fit  for  labour  abroad  (B'2);  a  salesman,  80,  in  grade 
3;  and  another  salesman,  38,  fit  for  sedentary  woi^k  at  home. 
Tlie  firm  now  employed  lu  other  men,  all  over  military  age. 
and  nine  women  in  the  office,  who  had  taken  the  places  of 
lijen  who  had  joined  up.  The  bulk  of  their  work  was  for 
( lovernment  Departments.  The  coimterman  had  been  with 
the  lirm  IS)  years,  and  was  now  doing  the  work  of  three  meu. 
.\ld.  J-lewitt  ;  Will  you  t^dl  us  the  number  of  articles  you  deal 
in'.'  .Vlr.  Catterson  H'plird  that  their  catalogue  contained 
oviM-  (j,0OU  articles.  Couu.  Weaver  :  It  does  not  appear  as  if 
the  business  would  be  ruined  if  we  took  the  counterman. 
Coun.  King  :  What  is  to  prevent  you  having  a  lady  in  your 
showroom?  Mr.  Catterson  said  that  Government  contractors 
called  at  the  .showrooms  to  see  if  they  could  obtain  substi- 
tutes for  various  articles,  and  it  was  essential  that  there 
.should  be  a  man  there  with  an  intimate  knowledge  of  the 
g(«)ds.  They  had  45  men  before  the  war,  but  now  had  only 
•2'2.  The  National  Service  Representative  said  the  firm  was 
lucky  to  have  three  men  in  low  medical  categories.  These 
were  granted  six  months'  exemption  each,  and  the  appeal 
for  the  counterman  was  dismissed,  the  National  Service  Re- 
presentative undertaking  not  to  call  him  up  for  three  months. 
-A  Glasgow  Corporation  tramway  motorman,  39  years  of 
ace.  appealed  to  the  Lanark.shire  Military  .\ppeal  Tribunal 
Hg;)inst  the  withdrawal  of  his  exemption.  He  had  been  '21 
years  in  the  .\niiy,  was  mobilised  on  the  outbreak  of  war, 
and  ser\'ed  in  Gallipoli  and  Egypt.  He  appealed  on  the 
i.'round  that  he  was  in  a  certified  occupation.  He  had  been 
ill  the  ("orporation  tramways  .service  since  IIXH.  The  Sheriff 
'•lid  appellant  was  in  a  certified  occupation,  and  exemption 
\'  i-^  cr.-inted. 

V->ih'\n]o  Tribunal  put  back  jiiiie  tramwav  employes,  all 
\.  Bl  or  CI  men,  to  Februar>-  ii8th.  Mr.  G.  Webster,  the 
tramways  manager,  said  there  was  a  shortage  of  drivers,  and 
I  he  ernplo.vcs  had  often  to  work  seven  days  a  week  and  very 
I  >ni;  hours.  Four  cars  had  to  be  taken  off  the  service  in 
■  -der  that  tlie  men  could  appear  before  tlie  Tribunal. 

\i  the  Sboreditch  Tribunal,  Mr.  Lewis  Davis,  of  Curtain 
R  'd.  E.G.,  wire  cov.rer  of  eleetriial  tittings,  appealed  on 
bu.jness  ground.'!  for  G.  W.  Hardy,  aged  30  years.  eJassed  A. 
"•echanica!  fitter,  for  the  fourth  time.  Mr.  Dan's  said  it 
"IS  ^11  eWtncal  U'frk  th<>v  were  ftngaped  on.  Thev  made 
>h(  '^•iibl*  xiCn  aad  vvirixig.     There  ^oic  obout  ICO  «it\i 


engaged,  and  he  did  not  know  what  would  happi'ii  if  this 
num  had  to  go.  It  was  highly  technical  work.  His  wages 
were  4'Js.  a.  week.  He  felt  convinced  that  many  of  the  girls 
w'ould  be  thrown  out  of  woi'k  if  he  had  to  go.  The  Tribunal 
(Uscussed  the  small  wages  paid  to  the  man.  liardy  said  there 
were  about  '2tK)  machines  running,  and  he  looked  after  the 
motors.  The  Tribunal  decided  to  grant  four  months,  and 
the  Town  Clerk  .said  it  was  the  ophiion  of  the  Tribunal  that 
this  man  could  not  be  claimed  as  indispensable  when  ho  was 
(laid  .so  little. 

At  Windsor,  Mr.  H.  Fowler,  electrician,  appealed  for  F.  G. 
Isgrove  (18,  Bl),  his  apprentice.  Mr.  Fowler  is  in  the 
R.N..\.S.,  and  Mrs.  Fowler  stated  that  if  Isgrove  was  taken 
there  would  be  no  skilled  person  to  carry  on  the  business. 
There  was  another  apprentice,  aged  l(i;  both  worked  to- 
gether, but  the  younger  lad  could  not  manage  the  work  alone. 
I'tve,  including  her  husband,  had  enlisted  iron)  the  business, 
which  was  the  only  one  of  its  kind  in  Windsor.  A  month's 
lespite  was  granted  to  see  if  anyone  could  be  obtained  to 
rcplaec  Lsgrove. 

At  Stratford-on-Avon,  there  was  a  Military  review  of  the 
case  of  A.  Baldwin  (40,  B 1),  electrician  to  Mr.  J.  Fielden, 
Ijittle  Kiueton.  The  Military  were  willing  that  the  man 
.should  remain  until  a  capable  substitute  was  found,  and 
Mr.  Fielden  stated  that  the  3nan  was  in  charge  of  his  electric 
light  plant,  which  provided  light  for  the  hospital.  The  Mili- 
tai'y  sugge.stion  was  agi'eed  to. 

Elland  Triliunal  has  refused  an  appeal  by  J.  Sykes,  elec- 
trician, but  he  is  not  to  be  called  before  the  end  of  .lanuary. 

Surrey  Appeal  Court  has  granted  three  months'  exemption 
to  B.  Lown  (31).  who  is  in  charge  of  the  electric  plant  at 
the  Farncoudje  Paper  Mills. 

E.ist  Kent  Appeal  Court  has  granted  exemption  until  May 
•2tith  to  Mr.  C.  Campbell  (41),  managing  .secretary  to  the 
Whitstable  Electric  Co.,  Ltd. 

At  Southend-6n-Sea,  exemption  until  February  Ist  was 
granted  to  C.  C.  McBride  (18),  electrician's  apprentice,  of 
Westcliff,  to  enable  him  to  obtain  a.  commission..  He  had 
already  been  in  the  Army. 

Leyton  Tribunal  has  granted  six  months'  exemption  to 
W.  H.  Ruddock  (31,  C3),  electncal  mechanic  at  the  Alhance 
Kinema. 

.At  Southwark,  the  National  Service  Representative  drew 
attention  to  the  cases  of  men  granted  certificates  under  the 
Protected  Trades  Schedule,  pointing  out  tha-t  _the.se  men, 
many  of  them  young  and  passed  for  general  service  or  garri- 
son duty  abroiid  or  at  home,  were  not  called  upon  when 
granted  "their  certificates  to  join  the  V.T.C.  or  the  Special 
Police.  There  was  a  feeling  in  the  borough,  as  well  as 
throughout  London,  by  men  granted  exemption  by  triljunals 
who  were  compelled  to  join  these  forc^es  as  a  condition  of 
their  exemiition.  that  the  men  in  munition  works  should 
also  be  compelled  to  do  something  of  national  importance. 
He  thought  that  these  men  in  munition  works  were  capable 
of  becoming  efficient  nlembers  of  the  defensive  forces.  The 
Tribunal  decided  to  communicate  with  the  department  respon- 
sible for  granting  the  certificates,  urging  that  it  should  be  a 
condition  that  the  men  securing  them  should  join  either  the 
V.T.C,   the   Special  Police,  or  the  Red  Cross. 


LEGAL 


Gas  Light  and  Cokk  Co.  r.  Hackney  Bououiiu  Council. 

In    the  Court  of   Appeal,   before   Lords  Justices    Swinfen   Eady,     i 
Warrington,  and  Scrutton,  on  Thursday,  November  29th,  the  case 
of   the   .\ttorney-Gencral,  at  the  relation   of  the   Gas  Light   and     ' 
Coke  Co.,  Ltd.,  r.  the  Metropolitan  Borough  of  Hackney  was  heard,     : 
upon  the  appeal  of  the  Gas  Light  and  Coke  Co.  from  the  judgment 
of  Mr.  Justice  Astbury  in  the  Chancery  Division. 

Mr.  Colei'AX,  K.C.  in  support  of  the  appeal,  said  Mr.  Justice 
Astliury  had  dismissed  the  action  with  costs;  and  shortly  stated 
the  point  had  reference  to  the  charges  for  electricity  that  were     i 
maile  by  the  Borough  of  Ilachney— whether  or  not  in  their  charge     j 
lor  power  they  infringed  the  provisions   of  Sections  19  and    20     , 
of  the  Electric  Lighting  Act.     The  plaintiifs'  submission  was  that    ! 
Jlr.  Justice  Astbury  had  not  ^-iven  effect  to  the  judgment  of  the     i 
Court  of  .Vppeal  in  the  Long  Eaton  case,  and.  further,  that  he  had     ' 
unduly  made  distinctions  between  that  case  and  the  present  one. 
In  the  Long  Eaton  case  the  facts  were  that  persons  using  power 
lor  running  their  machines,  if  they  took  all  their  light  from  the    ; 
company,  got  it  at  a  cheajier  rate,  while,  on  the  other  hand,  if  they 
only  took  it  for  one  purpose,  they  did  not  gel  it  at  the  cheaper 
rate.   The  Boroughof  Hackney  had  given  tothe  poweruserareduoed 
charge  in  respect  of  lighting  up  to  the  extent  of  20  per  cent,  of 
the  energy  user's  other  charge,  thereliy  giving  the  user  a  benefit 
over  one  who  only  tflok  electri<:al   energy  for  light.     The  charges 
were  divided  under  two  heads--oiie   for  light  and  one  for  power, 
with   alternatives   for  lighting  ;    and   the  circular  of  which  his 
clients  complained  in  the  jire.sent  jiroceedings  went  on  to  say  that 
consumers  payinc  under  this   scale   (that   was   for   power)   were 
allowed  to  use  20  per  cent,  of  the  energy  supplied,  for  lighting. 
Plaintiff*  nldmitted  that  a  power  user  in  respect  of  electrical  energy  for 
power  had  abetter  load  factor  and  »  better  dirertity  factor  than  alisrht 
Mur  uoder  ordiu4rjr  oircumttandoi  i  but  the  powct  u«st  when  he  ui9d 
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lijrht  worsened  the  position  at  the  central  power  station,  ami  in 
fact,  i/i/n  the  user  of  lisrht,  he  was  no  hetter  for  the  power  station — 
if  so  <{ooii — than  the  onlinary  user  of  lifjht  and  tlie  non-power  user 
of  liffht.  His  hroatl  ix)int  was  that  the  Boroujrh  of  Hackney, 
havinjr  regard  to  the  Lons;-  Eaton  case,  was  not  entitled  to  trive  to 
a  power  user  a  preferential  charsje  in  respect  of  liffht.  It  was  an 
inducement  to  the  power  user  to  cheapen  the  cost  of  his  power  liy 
takinjr  liirht  without  any  correspondinjr  benefit  to  the  station.  In 
the  Court  below,  evidence  w.as  iriven  that  the  charges  of  the 
Borough  Council  of  Hackney  for  jmwer  resulted  in  a  loss  :  but  ;us 
the  learned  Judge  was  of  opinion  that  the  evidence  was  irrelevant, 
he  would  not  go  into  that  jmrt  of  the  case.  He  contended  that  the 
present  case  wivs  on  all  fours  with  the  Long  Eaton  case. 

On  Friday  Mr.  Waltkr.  on  behalf  of  the  respondents,  in  sup- 
port of  the  judgment  of  the  Court  below,  said  the  appellants'  casse 
was  based  on  a  misconception  as  to  the  true  effect  of  Sees,  lit  and  20 
of  the  Act.  What  they  had  sought  to  do  was  to  read  the  Act  as 
though  the  sections  were  not  framed  to  prevent  different  charges 
to  different  consumers  but  between  a  different  consumption.  Elec- 
tric supply  undertakings  supplied  one  thing,  and  that  was  elec- 
tricity. The  only  interest  they  had  was  in  the  use  of  the  energy 
supply,  in  so  far  as  that  use  affected  their  cost  of  supjily.  An  electric 
light  undertaking  had  to  be  on  a  scale  to  meet  the  maximum 
demand  wnich  at  any  time  might  be  imposed  on  the  plant.  That 
was  of  fundamental  importance  in  considering  the  question  of  cost. 
Capital  charges  went  on  whether  they  generated  little  or  much 
electricity.  The  ordinary  lighting  was  only  tor  about  two  hours  a 
day,  taking  the  year  through.  Therefore  ail  electric  light  under- 
takings endeavoured,  as  far  as  they  could,  to  extend  the  useful 
work  of  their  station.  What  the  Court  was  asked  to  say  was  that 
the  customer  who  used  the  plant  for  but  two  of  the  2-i  hours 
could  not  be  charged  differently  to  the  man  who  used  the  plant  for 
11  hours.  That  was  really  what  the  appellants  were  asking.  .\ll 
the  authorities  were  absolutely  in  favour  of  the  respondents.  If 
they  had  to  make  sepaj-ate  charges  to  consumers  who  used  both 
power  and  light,  they  would  have  to  have  separate  meters  and 
sepai'ate  wiring,  wliich  would  probably  cost  thousands  of  pounds. 
The  Act  of  Parliament  had  nothing  to  do  with  power,  nothing  to 
do  with  light,  and  nothing  to  do  with  charges.  They  had  power  to 
distinguish  between  the  classes  of  consumption  and  the  classes  of 
consumers.  There  was  no  such  distinction  known  as  a 
differentiation  between  power  and  light  for  the  purposes  of  the 
Act.  No  evidence  had  been  given  at  the  trial  th.at  there  was  any 
undue  preference.  The  prices  were  based  on  the  fact  that  if  the.v 
got  a  customer  of  a  certain  kind  the  prices  charged  by  the  station 
would  be  remunerative.  There  was  no  suggestion  in  the  evidence 
that  the  rates  were  not  perfectly  fair.  The  only  thing  that  was 
suggested  was  that  the  respondents  were  not  entitled  to  charge  the 
consumers  on  that  basis. 

The  further  hearing  was  adjourned  until  Monday. 


Re  Taylor  A:  Co.  (Hatton  Garden"),  Ltd. 

Ix  the  Chancery  Division,  on  Friday.  Mr.  Justice  Astbury  granted 
an  injunction  restraining  Taylor  A:  Co.  (Hatton  Garden).  Ltd..  and 
Miss  Julia  Taylor  and  Ernest  W.  Tester,  the  signatories  and  share- 
holders of  the  company,  from  using  the  name  Taylor  &  Co.  CHattou 
Garden),  Ltd. 

Mr.  F.  Russell.  K.C,  who  appeared  for  the  plaintiff,  Moritz 
Bergl,  an  Associate  Member  of  the  Institution  of  Electrical  Engi- 
neers, said  he  had  a  considerable  experience  in  the  mica  trade,  and 
in  1912  he  came  in  touch  -nnth  the  defendant.  Miss  Taylor,  who 
was  the  sole  owner  of  the  business  in  Hatton  Garden  of  Taylor  and 
Co.  They  entered  into  a  partnership,  which  eventually  was  dis- 
solved, and  the  partnership  assets  were  to  be  sold.  In  the  mean- 
time, the  defendants  had  registered  the  name  of  the  defendant 
company,  and  the  plaintiff"  only  discovered  this  from  an  announce- 
ment in  the  Electrical  Review.  He  (counsel)  submitted  that 
no  one  knowing  that  a  company  with  this  name  had  been  formed 
would  bid  at  the  sale  for  the  partnership  goodwill,  and  the  sale 
would  be  prejudiced  by  the  name  being  allowed  to  remain  on  the 
register. 

Mr.  Ram,  for  the  defendants,  said  Miss  Taylor  had  not  intended 
to  do  anything  wrong  ;  she  hoped  that  no  one  from  the  outside 
would  attend  the  sale,  and  that  she  would  secure  the  business.  She 
intended  to  do  nothing  with  the  company  until  the  .sale  was 
completed. 

His  Lordship  said  the  case  for  the  defendants  was  hopeless, 
although  he  was  not  satisfied  that  the  lady  intended  to  do  wrong. 
The  injunction  mast  go  with  costs.  Both  parties  then  agreed  to 
the  appointment  of  a  Reseiver  of  the  partnership  business. 


Tramcar  Fatality  Claim. 

At  Leeds  Assizes,  last  TTeek,  Miranda  Dickinson,  widow  of  a 
Huddersfield  Corporation  tramcar  driver,  claimed  £500  damages 
against  the  Great  Xorthern  Railway  Co.  in  respect  of  the  death  of 
her  husband,  Lewis  Dickinson,  who  died  as  the  result  of  injuries 
received  in  a  collision  between  his  car  and  a  railway  lorry. 
There  was  conflicting  evidence  as  to  the  lorry's  lights.  The 
jury  found  for  the  plaintiff,  the  lorry  having  crossed  the  tramlines 
either  diagonally  or  broadside  on,  and  the  lights  being,  therefore,, 
not  fully  effective.  The  parties  being  agreed  as  to  £  500  damages, 
the  jury  were  asked  to  apportion  the  amount,  and  awarded  £250  to 
the  widow,  .£100  to  a  boy  child  aged  12.  and  £150  to  an  infant 
child. 


Goodland  r.  Edison  Accu.mulatous,  Ltd. 

In  the  King's  Bench  Division,  on  Monday.  Mr.  and  Mrs.  Goodland, 
of  Maida  "Vale,  wt^c  awarded  £li!»5  damages  against  the  Edison 
Accumulators.  Lttl.  The  female  plaintiff  received  serious  injuries, 
alleged  to  have  l)een  <lue  to  tlie  negligent  driving  of  a  motor  lorry 
by  the  defendants'  servant  on  April  lidth.  The  lorry,  it  was  stated, 
turned  on  to  the  footpath,  knocked  over  a  motor-cycle  and  side-car, 
and  then  knocked  down  Mrs.  CJoodland. 

Mr.  Thorn  Drury,  K.C.,  for  the  defendants,  admitted  that  Mrs. 
Goodland  met  with  a  nasty  accident,  but  said  she  had  made  an 
extraordinarily  good  recovery.  The  only  question  waa  the  amount 
of  the  damages. 

Mr  Rkibv  Swift,  K.C,  for  the  plaintiffs,  asked  the  jury  to  give 
compensation  to  the  husband  for  the  medical  and  other  expenses  he 
hail  been  i)ut  to,  and,  far  more  important,  to  give  compensation  to 
Mrs.  Goodland  for  the  pain  and  suffering  she  had  undergone  in 
consequence  of  the  accident. 

Medical  evidence  was  called  on  both  sides,  and  Mr.  Justice 
CoLERiDOE  having  summed  up.  the  jury  awarded  £95  to  the 
husband  and  £(!00  to  the  wife,  and  judgment  was  entered 
accordingly. 

Mr.  Drury  considered  the  damages  excessive. 

His  Lordship  :  Then  you  must  go  to  the  Court  of  Appeal. 


Hendon  Electric  Supply  Co.  c.  Banks. 

Justices  A.  T.  Lawrence  and  Shearman,  sitting  as  a  Divisional 
Court,  heard  the  appeal  of  the  Hendon  Electric  Supply  Co.  from  a 
decision  of  the  County  Court  Judge  at  Barnct  in  the  action  of  the 
company  against  Walter  Banks,  of  the  Hami)stead  Garden  Suburb. 

Sir  E.  Pollock,  K.C.  M.P.,  and  Mr.  Ball  were  for  appellants,  and 
Mr.  Emery  for  respondent. 

Sir  E.  Pollock  statedthat  appellants  brought  an  action  in  the 
County  Court  to  recover  a  sum  of  £3  6s.  od.  in  respect  of  elec- 
tricity supplied  to  the  defendant.  The  County  Court  Judge  held 
that  the  plaintiffs  were  not  entitled  to  recover,  holding  that  the 
Electric  Lighting  Order  applying  to  this  case  laid  it  down  that  the 
tiscertainment  of  the  amount  was  first  to  be  made  by  an  electric 
inspector  within  the  meaning  of  the  .4ct,  and  that,  aa  that  had  not 
been  done,  the  plaintiffs  were  disentitled  to  proceed  with  their 
claim.  He.  therefore,  gave  judgment  for  the  defendant.  The 
matter  was  of  importance  to  the  appellants,  and,  therefore,  an 
appeal  had  been  allowed  by  the  County  Court  Judge.  If  the  latter's 
decision  stood,  it  fettered  to  a  large  extent  the  powers  of  the 
company  to  recover  against  the  consumers  of  their  electricity. 
In  .June  of  last  year  a  new  meter  was  fixed  upon  defendant's 
premises.  When  the  meter  was  fixed,  they  forgot  to  take  out  the 
locking  screw,  the  result  of  which  was  that  the  meter  did  not 
register.  At  the  end  of  the  quarter  in  Septemlxr  not  much  remark 
was  made  of  the  fact  that  no  electricity  was  registered  as  having 
been  consumed  ;  but  when  the  December  quarter  came,  and  no 
electricity  was  registered  as  having  been  consumed,  the  company 
were  sui-prised,  and  on  February  22nd  they  sent  an  inspector,  who 
found  that  the  meter  was  not  working,  and  he  pulled  out  the 
locking  screw.  Then  the  question  arose  as  to  how  to  ascertain 
the  amount  of  electricity  which  had  been  consumed.  The  com- 
pany claimed  in  accordance  with  the  Act  and  the  contract  on  the 
basis  of  the  consumption  in  the  corresponding  quarter  in  the 
previous  year. 

Mr.  Emery,  for  respondent,  said  there  were  several  meters  in  the 
house,  and  the  one  in  question  controlled  a  heating  apparatus 
which,  defendant  said,  was  not  used  during  the  periods  in  question, 
for  he  was  using  coal  fires  for  heating. 

Sir  E.  Pollock  said  a  letter  had  been  written  since  the  trial 
at  Barnet,  in  which  it  was  agreed  that  the  County  Court  Judge 
held  that  electricity  had  been  used  through  this  meter  in  the  periods 
in  question. 

Mr.  Emery  dissented  from  that,  and  said  the  County  Court 
Judge  made  no  finding  of  fact  at  the  trial.  Upon  the  question 
of  law  he  gave  judgment  for  the  defendant,  without  costs. 

Justice  Shearm.\n  :  It  is  a  point  of  law  we  are  here  to  decide, 
is  it  not ! 

Sir  E.  Pollock  :  Yes.  The  defendant  by  contract  in  writing 
dated  March  20th,  1915,  agreed  to  take  a  supply  of  electricity  upon 
certain  conditions,  under  which  defendant  agreed  to  the  supply 
being  ascertained  bv  the  meters  provided  by  the  company  :  and,  in 
the  event  of  any  difference  as  to  the  correctness  of  the  meter, 
the  dispute  was  to  be  settled  in  the  manner  provided  by  the 
Electric  Lighting  Acts.  One  of  the  clauses  of  these  Acts  pro- 
vided for  the  appointment  of  an  inspector  to  ascertain  the  amount 
of  electricity  which  would  have  been  consumed  if  the  meter  had 
been  working,  but  no  inspector  had  been  appointed  in  this  district 
for  that  purpose. 

Justice  shearman  :  If  an  inspector  were  appointed,  yo\i  would 
have  to  pay  his  salary,  and  that  would  probably  be  larger  than  the 
amount  you  would  receive  under  his  awards. 

Sir  E.  Pollock  pointed  out  that  if  an  inspector  were  appointed, 
the  consumer  would  have  to  pay  the  costs  if  he  had  acted 
unreasonably  in  raising  a  dispute  before  him.  And  in  the  ordinary 
case  the  inspector  would  have  no  power  to  give  judgment :  all  he 
could  say  was  whether  the  meter  was  right,  and  then  the  company 
would  have  to  sue  the  consumer  in  the  County  Court. 

After  hea.ing  Sir  E.  Pollock  argue  the  legal  point  in  the  case, 
their  Lordships  gave  judgment  without  calling  upon  Mr.  Emery  for 
respondent. 

Justice  Lawrence,  in  hia  judgment,  said  that  Clause  57  in  the 
Schedule  of  the  Electric  Lighting  Act  of  1.S99  provided  that  where 
a  difference  arose  batwesn  the  consumer  and  the  undertakers  aa 
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to  wliether  any  jnetcr  was  not  in  proper  order  for  correctly 
resriaterinfr  the  value  of  the  supply,  that  difference  should  be 
determined,  upon  the  application  of  either  party,  by  an  electric 
inspector  appointed  \ij  the  local  authority  or  by  the  Board  of 
Trade,  and  that  inspector  should  order  by  which  of  the  parties 
the  costs  in  the  proceedings  liefore  )iim  should  l)e  paid,  and  the 
decision  of  the  inspector  should  be  final,  bindin;;-  all  the  parties. 
A  determination  by  the  inspector  was  demanded  by  the  consumer 
in  this  case,  and  unfortunately  no  electric  inspector  had  at  that 
time  been  appointed.  He  did  not  see  that  that  entitled  the  County 
Court  Jud^e  to  assess  the  amount  of  electricity  consumed.  He  was 
bound  to  say,  as  he  did,  that  the  Act  of  Parliament  had  itself  pro- 
vided for  the  mode  of  determininjr  such  a  dispute,  and  until  it  was 
so  determined,  no  cause  of  action  arose.  He  did  not  see  why  it 
could  not  still  be  determined,  and  then  a  cause  of  action  would 
arise  ;  but  that  point  had  not  been  argued,  and  therefore  he  did 
not  judicially  decide  it. 

Justice  Shearman  :  I  am  of  the  same  opinion,  for  the  same 
reason. 

The  appeal,  therefore,  was  dismissed,  with  costs. 


BUSINESS  NOTES. 


The   Tungsten   Lamp  Association. — An  imnouncenient 

issued  liy  the  secretary,  Mr.  A.  Lazenby,  states  that  as  from 
December  1st  this  association  has  removed  its  offices  to  40,  Queen 
Victoria  Street,  London,  E,C,  4.  The  telegraphic  address  and 
telephone  number  are  unaltered. 

Ferranti    Contracts. — Messrs.  Ferranti,  Ltd.,    have 

received  the  foUowinfr  contracts  : — 

Manchester  Corporation.— Annual  contracts  for  meters  and  for  current 
transformers,  also  a  contract  for  thi-ee  500-k.v.a.  three-phase  trans- 
formers. 

Kilmarnock  Corporation. — One  100-k.v.a.  three-phase  transformer. 

Birmingham  Corporation.— One  lOO-K.v  a.  three-phase  transformer. 

Darlington  Corporation. — One  400-k.v.a.  three-phase  transformer. 

Hal  Williams  \-  Co.  (for  Clayton  &  Shutfcleworth,  Ltd.).— One  375-k.v.a. 
three-phase  transformer. 

German  Company  for  Ship  Installations. — The  SchifFs 

Installation  Akt.  Gesell.  has  been  founded  at  Bremen  (with  a 
capital  of  iCG8,500)  with  the  special  object  of  manufacturing-  and 
installing-  apparatus  for  the  electrical  equipment  of  ships.  The 
founders  of  the  company  are  : — The  Lloyd  Dynamo  Werke 
C  Bremen),  Backethal  Draht  u.  Kabel werke  Akt.  Ges.  (Hanover), 
(J.  Lorenz  Akt.  Ges.  (Berlin),  Deutsche  Xationalbank  (Bremen),  and 
Kommerz  u.  Disconto  Bank  (Berlin). 

Dissolution. — ElectricaI;    Medical    Manufacturing 

Co.,  li;i,  Gower  Street,  London, — Messrs.  A.  Lloyd  &  R.  J. 
Wickham  have  dissolved  partnership.  Mr.  Lloyd  will  attend  to 
debts  and  continue  the  business. 

Book  Notices. — The  November  issue  of  the  Tramways 

and  Lifjlit  Railways  Association  Joitrnul  contains  the  full  report,  by 
Col.  Pring-le,  of  the  Board  of  Trade,  on  the  Dover  tramway 
accident. 

"Practical  Electricity."     By  T.  Croft.     London:  Hill  Publishing 
Co.     .Ss.  4d.  net. 

Catalogues. — Messrs.  Edoar,  Au.en  &  Co.,  Ltd.,  of 

Imperial  Steel  Works.  Sheffield,  have  issued  a  brochure  entitled 
"The  Making-  of  a  Tramway  Point."  The  earlier  p.ages  contain 
many  half-tone  photographic  reproductions  illustrating  the  various 
stages  of  manufacture  of  a  tramway  point.  The  latter  half  of  the 
book  contains  a  reprint  of  a  paper  by  Mr.  F.  Bland  on  "  1.H83  to 
I'.Mii,  or  Thirty  Years  of  Tramway  Practice." 


LIGHTING  AND  POWER  NOTES. 


Barrow-in-Furness. — Pure  Incrkasi-:.— In  view  of  the 

increasing  (^ost  of  coal,  the  T.C.  has  agreed  to  a  general  incrca.se  of 
20  per  cent,  in  the  flat  rate  and  demand  system  charges.  Prepay- 
ment meters  :— Flat  rate.  2i)  to  2."i  per  cent,  increaae  ;  on  the 
demand  system  the  fixed  weekly  charjjes  will  be  increased  by  2d. 
to  Sd.  per  week.  The  tender  of  Messrs.  Siemens  for  sub-station 
.switchjear.  at  .•t403,  was  approved,  as  also  a  proposal  of  the  elec- 
trical engineer  to  ask  for  Government  authority  to  order  an 
additional  turbo-alternator,  and  obtain  tenders  for  same. 

Blackburn. — rRicE  InX'REase. — The  Electricity  Com- 
mittee luus  decided  to  advance  the  price  of  electricity  by  10  per 
cent.,  making  25  per  cent,  since  the  war  started. 

Braintree.— Prov.  Order. — The  Crittall  Maniifacturiiif,' 

Co..  Ltd.,  ha*  ajpplied  for  a  prov.  order  for  electric  supply  within 
the  area  of  the  U.D.C. 

Calder    Valley    (Yorkshire). — Wac.es    Board. — It    is 

expected  that  a  municipal  wastes  Ijoard  for  the  various  towns  and 
townships  of  the  Calder  Valley  will  shortly  be  established,  covering 
Halifax,  Brighouse.  Elland.  Todinorden.  Sowerby  Bridge,  Ilebden 
Bridge,  Ludd'^ndeufoot  and  Jlytholmroyd. 


Cleckheaton. — A  breakdown  to  the  <jenerating  plant  has 
necessitated  an  appeal  to  the  public  to  restrict  the  use  of  electricity 
during  the  evening. 

Colne. — The  Electricity  Committee  has  appointed  a  Sub- 
Committee  to  consider  the  ([uestion  of  an  advance  in  the  price  of 
electric  current,  in  view  of  the  advance  in  the  cost  of  coal. 

Darwen. — Wades. — The   Corporation   has   declined    an 

application  for  an  advance  of  £1  per  week  in  the  wages  of 
employes  at  the  electricity  works,  put  forward  Ity  the  Union  of 
Enginemen. 

Deal  and  Walmer. — Prov.  Order. — The  B.  of  T.  has 

]irolonged  the  pi-ov.  order  of  the  electricity  company  for  a  year. 

Derby. — E.vtensions. — An   important  scheme   for    the 

development  of  the  electricity  undertaking,  involving  a  total  outlay 
of  over  £50,000,  has  now  been  decided  upon.  This  includes  the 
erection  of  a  coal  elevator,  for  which  the  tender  of  Messrs.  G. 
Fletcher  &  Co.,  at  £880,  has  been  accepted  ;  additions  to  the  three- 
phase  distributing  mains,  at  a  cost  of  £9,000,  and  additional  plant 
at  the  power  station  costing  £40,500.  The  latter  is  made  up  as 
follows  : — Two  new  boilers,  economisers,  extension  of  elevator,  and 
new  chimney,  £1, '5,000;  one  4,000-KW.  turbo-alternator,  £24,000; 
piping  and  brickwork  for  two  boilers,  turbine  bed,  and  switch- 
gear,  £1,500.  Also  an  electric  jib  crane  is  to  be  purchased  from 
Messrs.  E.  Morley  &  Sons,  at  £350. 

Dewsbury. — Restricte*  Lighting. — The  outcome   of 

the  elaborate  scheme  for  controlling  lighting,  proposed  by  the 
Chamber  of  Trade,  has  been  an  intimation  from  the  Home  Secre- 
tary that,  after  careful  consideration  of  the  scheme,  he  has  decided 
that  he  cannot  amend  the  existing  order. 

Dukinfield. — Fire. — Last    week  a  fire  occurred  at  the 

sub-station  of  the  Joint  Tramways  and  Electricity  Board  ;  the 
damage  is  estimated  at  about  £200,  and  is  covered  by  insurance. 
In  order  to  effect  repairs,  the  current  had  to  be  cut  oft,  and  was 
not  fully  restored  until  next  day,  with  a  serious  result  upon 
electrically-driven  mills  and  business  premises  in  Dukinfield  and 
Hyde,  whilst  tramway  traffic  between  Alma  Bridge  and  Hyde  was 
stopped  for  a  time. 

Fort  William. — At  a  meeting  of  ratepayers  it  was  agreed 
to  petition  against  the  water-power  scheme  of  the  British 
Aluminium  Co.,  Kinlochleven. 

Guiseley. — Prov.  Order. — The  Electrical  Distribution 

of  Yorkshire,  Ltd.,  has  given  notice  of  its  intention  to  apply  for  a 
prov,  order  to  supply  electricity  within  the  townships  of  Guiseley 
and  Menston.  At  the  request  of  the  D.C.'s  concerned,  a  clause  is  to 
be  inserted  giving  the  local  authorities  the  option  of  purchasing 
the  undertaking  at  the  end  of  a  given  period. 

Hebden    Bridge.— Price   Increase.— The  U.D.C.   has 

decided  in  Committee  to  advance  the  electric  lighting  charges  by 
8{  per  cent.,  and  power  charges  by  20  per  cent.,  from  January  1st. 

•■  High   Wycombe.— Street   LiGHTiNfi. — The    T.C.   has 

agreed  to  enter  into  a  new  contract  for  public  lighting  with  the  local 
electricity  company  for  seven  years  as  from  January  Lst,  Ifllll.  the 
date  of  the  existing  dispute,  subject  to  the  company  accepting 
£400  for  the  standing  charge  payment  for  lilKi  instead  of  £600,  as 
demanded.  If  this  is  accepted  by  the  company,  the  present  action 
now  pending  in  the  Courts  will  be  stayed,  each  party  paying  its 
own  costs.  The  terms  of  the' contract  are  : — Fixed  standing  charge, 
£100  a  year:  13  3O0-watt  lamps.  £4  each;  110  100--«'att  lamps 
(all  night),  £2  10s.  each  ;  02  100-watt  lamps  (half  night)  £1  los 
each. 

Hull.— Phice  Increase. — The  Electricity  Committee  lias 

decided  to  increase  electricity  charges  on  .January  1st  by  ..d.  per 
unit  on   the  Hat   rate,   making    l.S:[  per  cent,   incre.-vse  on  pre-war. 
rates.  an<l  by  a  further  increase  of  17-J  per  cent,  on  all  other  units, 
making  32.;  per  cent,  on  pre-war  rates. 

Keighley. — The   Electricity  Comiiiittec  has  prepared  for 

submission  to  the  Council  a  report  on  the  question  of  increa.sing 
th(i  cai)acity  of  the  boiler-house  plant  at  the  generating  station, 
and  recuuimends  a  fan  installation,  at  an  estimated  cost  of  £1,500. 

Leeds. — Rkstrictkd     Liohtino.  —  The     Chumlier     of 

Trade's  etfdrts- supported  by  all  the  shopkeepers'  organisations  of 
the  West  Riding  to  persuade  the  Home  Ollicc  to  lix  definite  times, 
covering  a  period  of  a  fortnight  or  a  month,  for  reduced  shop 
lighting  during  the  winter,  insteaxl  of  the  daily  movable  times 
governed  by  the  sunset,  has  ended  in  a  dei-ision  of  the  Home  Office 
that,  after  consultation  with  the  military  authorities,  it  cannot 
sanction  any  alteration  of  the  present  system, 

Leicester. — Plant  E.xtension. — The  T.C.  lias  decided 

to  apjily  to  the  B.  of  T.  for  a  prov.  order  authorising  the  accjuisi- 
tion  of  land  and  the  con.struction  of  a  new  generating  station. 
The  initial  instalment  of  the  scheme  comprises  machinery  of 
(>,000-K\v.  capacity,  and  this,  together  with  buildings  and  Ijuid, 
will  involve  an  expenditure  in  the  aggregate  of  £2S5,000,  maile  up 
a.s  follows  :— Water-tube  boiler  plant,  £3(i,M0O;  turbines,  £IS.000  ; 
alternators  and  switchgear,  £10,500  ;  surface  condensers,  £7,.500; 
waU^r  piping,  circulating  pumps,  screens,  itc.  .£10..'jOO  :  buildings, 
coal  and  ash  handling  plant,  and  foundations,  £54,00(1;  contin- 
pcncies,  £  13.500  :  nther  constructional  works  and  land,  £135,000. 
Alderman  Flint,  the  chairman  of  the  Tramways  and  Electricity 
Committee,  said  this  was  only  an  approximate  estimate  of  the  cost 
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nf  the  first  instalment  of  the  scheme  for  the  purposes  of  the  Boaul 
of  Trade,  and  would  bo  subject  to  revision  when  a  detailed  aohemo 
was  broujrht  before  the  Council  for  luloption.  It  was  estimated, 
however,  that  the  undertaking  would  not  cost  the  ratepayers 
;inythins)r. 

*  London. — -The   South    London.  Electricity    Supply   t'ur- 

poriitiiiii  h;ia  decided  to  increase  the  charj;-es  for  power  l)y  II  per 
cent. 

Lancaster. — Puioe  Increase. — It  L;i,s 

increiise  the  price  of  electricity  by  25  per  cent.  ; 
effect  in  .fanuary. 

Nottingham. — Wages. — The   Committue  on  Production 

h;i3  given  its  award  on  the  recent  arbitration  with  rcjiard  to  the 
wajfes  demand  of  Corporation  (gas,  tramways,  electricity,  health, 
Xc.)  employes,  by  the  National  Union  of  General  Workers  and  the 
National  Union  of  Tramway  and  Vehicle  Workers.  The  advances 
t;' ranted  by  the  award  represent  about  £20,000  a  year. 

Southport. — Price  Increase. — The  Finance  Committee 
of  the  T.C.  recommends  an  increase  of  5  per  cent,  in  the  charge  for 
electricity. 

Stoke  -  on  -  Trent.  —  Prick    Increase.  —  At    the     last 

meetinsr  of  the  B.C.  a  recommendation  of  the  Electricity  Committee 
was  approved  in  favour  of  a  further  advance  of  lis  per  cent.,  makinvr 
40  per  cent,  in  all.  upon  all  supply  and  other  charges  payable  to 
the  Electricity  Supply  Department,  to  be  charged  upon  the  gross 
total  of  each  account  from  and  after  the  next  meter  readings  in 
December.  Aid.  Leese,  the  chairman,  pointed  out  that  the  increased 
price  wonld  just  save  the  Committee  from  a  loss  if  there  were  no 
further  increase  next  year  in  the  cost  of  protluotion.  They  were 
now  paying  .t  1 1 .000  a  year  more  for  coal  .and  £3,000  in  war  bonuses 
to  workmen. 

Sunderland.— The  Electricity  Committee  has  refused  a 

request  of  the  C'ounty  of  Diu-ham  E.P.  Distribution  Co.  for  consent  to 
the  latter  supplying  energy  to  the  Egis  shipyard  at  Palliou  (.in  the 
Corporation  area  of  supply).  The  Committee  decided  not  to  enter- 
tain a  propos.al  for  interchange  of  energy  between  the  Corpor.ation 
and  NewcaStle-on-Tyne  Electric  Supply  Co.  It  was  further 
announced,  in  view  of  statements  to  the  contrary,  that  the  Corpora- 
tion undertaking  was  satisfactorily  meeting  all  demands,  and  was 
prepared  to  negotiate  for  the  supply  of  additional  energy  if 
reiuired. 

West  Ham. — Price  Increase. — The  Electricity  Com- 
mittee recommends  the  followin.?'  prices  for  electricity  : — Lighting, 
•id.  per  unit :  factory,  3d. ;  maximum  demand  rate  cancelled.  House- 
hold tariff.  £10  and  Id.  per  unit.  Power  and  heat,  IJd.  per  unit. 
Heating  (.domestic),  lOs.  to  lis.  8d.  and  Id.  per  unit.  Are  lamps, 
3.;.d. — 3d.  per  unit.  Discounts  over  .£1!>,  2i  percent.  ;  over  £45, 
5  per  cent.  Minimum  charge  for  service.  £1  per  annum,  or  special 
charge  if  necessary. 


TRAMWAY  AND  RAILWAY  NOTES. 


Accrington. — Pending  a  final  settlement  on  the  matter, 
it  has  been  decided  by  the  Electricity  and  Tramways  Committee  to 
charge  the  Haslingden  Corporation  5d.  per  car-mile  during  the 
present  year  for  the  tramway  service  provided  to  the  latter 
authority. 

Grimsby. — Steps  are  being  taken  to  improve  the  tramway 

service,  the  tramway  manager  having  attended  a  meeting  of  the 
Committee,  and  made  cei-tain  proposals  with  this  end  in  view.  The 
Committee  has  also  considered  the  expiration  of  the  Council's 
agreement  with  the  company  in  1921,  and  a  Sub-Committee  was  to 
be  appointed  to  deal  with  this  matter. 

Halifax. — Railless  Traction. — The  Tramways  Com- 
mittee proposes  to  purchase  two  railless  cars  from  the  Dundee 
Corporation,  at  a  cost  of  £B25  each. 

The  Tramways  Committee  has  agreed  to  the  request  of  the 
Amalgamated  Association  of  Tramway  and  Vehicle  Workers  that 
Christmas  Day  be  an  entire  holiday  for  the  whole  staff. 

Hull. — A  report  on  the  question  of  repairs  and  renewals 
of  the  electrical  power  plant,  presented  to  the  Tramways  Com- 
mittee, states  that  unless  considerable  risk  is  incurred  by  the  Com- 
mittee, the  provision  of  .additional  power  should  not  be  long 
delayed.  A  spare  armature  ought  to  be  pm-chased  at  a  cost  of 
£1,310,  but  sanction  had  been  refused.  The  provision  of  a  third 
generating  set,  which  was  a  preferable  course,  would  involve  an 
expenditure  of  between  £10,000  and  .£15,000.  The  report  is  to  be 
fully  considered  at  a  special  meeting  of  the  Tramways  Committee, 
when  also  the  question  of  obtaining  power  from  the  electricity 
department  will  be  debated 

Keighley. — Increased  Fares. — The  Tramways  Com- 
mittee recommends  an  increase  in  fares  on  trolley  vehicles,  to  take 
effect  from  December  8th. 

Lancashire. — Christmas  Day  Services. — The  Roch- 
dale Corporation  tramway  em^iloyes  have  decided  to  refuse  to  work 
on  Christmas  Day  ;  their  application  fo/  %  holiday  on  that  day  had 


been  previously  declined  by  the  Tramwoya  Committee.  The  men'a 
decision  is  subject  to  confirmation  by  the  Lancashire  District 
Council  of  their  Association.  The  men  were  informed  at  their 
n\eeting  that  a  score  of  undertakings  were  closing  down  for  a  day's 
holiday  this  Christmas.  Colne  T.C.  has  declined  to  grant  the 
request  for  a  holiday,  as  also  have  Bolton  and  Burnley.  In  the 
hvst-named  town  the  Christnuis  Day  passengers  during  the  past  five 
years  have  avf'raged  alx)Ut  50,0u(). 

Tho  Oldham  '!.('.  lias  decided  to  suspend  its  service  on  Christmas 
Day ;  the  Salford  tramway  employ6s  liave  decided  liy  vote  not  to 
work  on  that  d;uv. 

Newcastle-upoU'Tyne. — The  Corporation  Tramways  Com- 
mittee has  agreed  to  grant  the  men's  request,  and  close  the  service 
down  on  (Jhristmas  Day. 

Wigan. — Owing  to  tiie  recent  flooding  of  the  River 
Douglas,  the  Wallgate  depot  was  inundated,  and  the  services  of 
the  fire  brigatle  were  requisitioned  to  pump  out  the  water. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


France  and    the  United  States. — A  wireless  station  is 

to  be  erected  shortly  by  the  Government  on  the  west  coast  of 
France,  to  carry  on  continuous  communication  by  day  and  night 
with  the  United  States.  It  will  emit  continuous  waves  of  at  least 
15,000  m.  wave-length,  and  will  be  guaranteed  to  transmit 
10,000  useful  words  per  day  on  any  day  in  the  year.  It  will  also 
be  able  to  transmit  and  receive  continuously  at  the  minimum  speed 
4,000  words  an  hour,  transmission  and  reception  being  carried  on 
simultaneously  and  independently. — AmialeKdes  Poistes,  TcUgrajthe*, 
ft  Ti'li-nliuni's. 

South  America. — -The  Central  and  South  American  Tele- 
graph Co.  has  received  a  message  from  its  agent  .at  Rio  de  Janeiro, 
to  the  effect  that  the  Brazilian  Government  has  finally  signed  the 
contract  for  the  extension  of  its  ail-American  caljles  ria  Colon  to 
Brazil,  by  cable  from  Buenos  Ayres  to  Santos,  and  another  cable 
from  Buenos  Ayres  to  Rio  de  Janeiro.  These  extensions  will  be 
carried  out  as  soon  as  war  conditions  will  permit. —  T.  and  T.  Aije. 

Telephonic  Relays. — lu  Annaleft  des  Pastes,  Telq/niphefi 
et  THeplwties  an  account  is  given  of  recent  tests  of  telephonic  relays 
between  Paris  and  Marseilles,  over  a  circuit  of  3'5-mm.  copper  wire. 
The  apparatus — a  vacuum  amplifier — was  installed  in  the  office  at 
Lyons,  and  its  use  brought  up  the  speaking  efficiency  of  the  circuit 
to  equality  with  that  of  the  two  other  Paris-Marseilles  circuits, 
which  consist  of  5-mm.  copper  wire.  The  copper  in  the  former 
weighs  about  half  as  much  as  in  each  of  the  latter  circuits,  and  the 
difference  (150  tons),  at  £160  a  ton,  would  be  worth  £24,000. — 
Jnurnal  TeUijraphiqui'. 

Wireless  Schools. — Two  thousand  wireless  operators  are 

needed  by  the  Government,  and  the  Mai-coni  Co.  is  arranging  with 
the  Portsmouth  Education  Authority  to  open  classes. — Jhiihj 
Cli  ro»  ielc. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Argentina.— February  23rd,  1918.  Rosario  Municipality. 
Establishment  of  telephone  service  within  the  municipal  radius. 
Conditions  on  application. 

Bolton. — January  15th.  Electricity  Committee.  One 
7,500-KW.  turbo-alternator  with  condensing  plant.  See  "Official 
Notices  "  to-day. 

Great  and  Little  Usworth.— Work  in  comiection  with 
electric  lamps  belonging  to  the  Parish  Council.  Mr.  J.  Elliott, 
clerk  to  the  Council,  Fern  House,  New  Washington,  Co.  Durham 

Manchester. — December  12th.  Three  fan  draught  cool- 
ing towers  at  the  Stuart  Street  station,  for  the  Electricity  Com- 
mittee.    See  ''Official  Notices,"  November  Uith. 


CLOSED. 

Derby. — T.C.  Coal  elevator  for  the  electricity  works  : 
P.  Fletcher  &  Co.,  £,s,so.  Electric  jib  crane  :  E,  Jlorley  i:  Sons,  £ 350. 
Electric  omnibus  and  chassis  ;  Edison  Accumulators.  Ltd..  .£1,023. 

Faversham. — T.C.  About  300  tons  of  coal  for  the 
electricity  works  :  Francis  Davis,  44s.  per  cwt. 

London. — Stepney. — Electricity  Committee.  Accepted 
tenders  :  Messrs.  E.  Foster  cV  Co.,  2,000  tons  West  Cannock  nutty 
slack,  at  228.  lod.  a  ton  ;  3,000  tons  Ibstock  D.S.  nuts,  23s.  2d. 
a  ton  ;  5,200  tons  Walsall  Wood  Beans.  24s.  Id.  a  ton  ;  3,000  tons 
Hawkins  Cannock  nutty  slack,  at  23s.  4d.  a  ton. 
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Salford. — The   E.C.  reeommenda  the  acceptance  of  the 

tender  of  Messrs.  \\'.  T.  Glover  A:  Co..  Ltd.,  for  paper-insulated  lead- 
covered  cable,  required  in  connection  with  the  supply  of  electricity 
to  the  premises  of  iVIessrs.  P.  R.  Jackson  .t  Co.,  Ltd.,  in  Hampson. 
.Street,  Salford,  for  £570. 

Sutton. — TJ.D.C.  Ten-line  intercommunication  tele- 
phone instruments  :  Messrs.  Stuart  &  Moore,  Ltd.,  £67. 

Weymouth.— The  T.C.  has  affreed  to  sell  to  Messrs. 
Banks,  Warner  k  Co.,  a  l.iO-K\v.  Diesel  eng'ine,  at  the  electricity 
works,  for  £1,300,  and  to  purchase  from  Loughborough  a  350-KW. 
steam  set  foV  £i)»S!  ■■•TWs  layoff  "ttcooutitf of  -the- prohibitive  price  of 
fuel  oil.    ■       -.  '     •  •  '  ■'■■^    :>:...  ;.  .u..-:     ..;..!.„}-■    ::.;:;: 


FORTHCOMING     EVENTS. 


Junior  Institution  o(  Engineers.— Friday,  December  7th.  At  8  p.m.  At 
3'J,  Victoria  Street.  S.W.  Paper  on  "  Maintenance  of  Engineering  Plant," 
by  Mr.  J.  G.  Moon. 

Cbtef  Teclinieal  Assistants'  Association.— Saturday,  December  8th.  At 
3  o'clock.  At  the  Tavistock  Hotel.  Paper  on  "  Motor  Converters  v.  Motor 
Generators,"  by  Mr.  Baron. 

North  of  England  institute  of  Mining  and  Mechanical  Engineers.— 

Saturday,  Decemher  8th.    At  2  o'clock,     .^t  the  Wood  Memorial  Hall,  New- 
castle-on-Tyne.    General  meeting. 

Birmingbam  and  District  Electric  Club.-'-Satatday,  December  8tb.  At 
7  p.m.    At  the  S\van  Hotel,  New  Street,    Annual  meeting. 

Association  of  Engineering  and  Shipbuilding  Draughtsmen  (London 
Branch).— Fjrst  Bohemian  Concert.  Saturday,  December  8th.  At  7  p.m. 
At  the  Caledonian  Salon,  Holborn  Restauhint. 

Royal  Society  of  Arts.  John  Street,  Adelphi,  W.C.  Mftnday, 'December  10th. 
.\t  4.30  p.m.  Cantor  'Lecture,  "Progress  in  the  Metallurgy  of  Copper," 
iljecture  III  bv  Prof.  H.  C.  H.  Carpenter,  F.R.S. 

Wednesday,  December  lath.  4t  4.30  p.m.  Paper  on  "Technical 
Training  for  Disabled  Soldiers  and  Sailors,"  hy  Lord  Cham*ooa. 

Thursday,  Decemlier  I  ah.  At  4)3'  p.m.  Paper  on  "The  Trade 
of  India  with  Russia,  France  and  Italy,"  by  Mr.  D.  T.  Cha(lwiek. 

Association  of  Supervising  Electnciaqs,  -Tuesday,  December  Uth.  At 
l.i!}  p.m.  .\t  St.  Bride's  Institute,  E.C.  Papier  on  "Some  Notes  on 
Transformers,"  by  Mr.  A.  J.  Cridge. 

Faraday  Society.— ■Wednesday,  December  12th.  At  Burlington  House, 
Piccadilly,  W.    At  7.50  p.m.    Amiual  general  meeting. 

Association  of  Engineers-in-Charge  Wednesday,  December  12th.  AtSp.m. 
At  St.  Bride's  Institute,  E.C.  Papei'  on  "Some,  Phases  of  Modern  In- 
dustrialism," by  Mr.  A.  W.  Wyatt. 

Institution  of  Electrical  Engineers.— Thursday,  December  13th.  At  6  p.m. 
At  the  Institution  of  Civil  Engineew,  Great  George  Street,  S.W.  Discussion 
on  "  The  Metric  System,"  with  introductory  paper's  by  Mr.  L.  B.  Atkinson 
and  Mr.  A.  .J.  Stiubbs, 

(Manchester  LdCal  Section).— Tuesday,  December  11th.  At  7  p.m. 
At  the  Enginef^rs'  Club;'  Paper  on  "  Electrical  Cooking  as  applied  to  Large 
Kitchens,"  by  Mr.  W,  A.  Oillott. 

(Scottish  Local  Section).— Tuesday,  December  11th.  At  7.30p.m.  At 
•207,  Bath  street,  Glasgow.  Paper  on  "  Gas  Firing  Boilers,"  by  Mr.  T.  M. 
Hunter. 

(Students  Section). — Tuesday,  December  Uth.  At  King's  College, 
Strand,  W.C.  At  7  p.m.  Discussion  on  "  Recent  Applications  of  Elec- 
tricity." 

Institution  of  Mechanical  Engineers.— Friday,  December  14th.  At  6  p.m. 
At  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.  Paper 
on  "The  Use  of  Soap  Films  in  Solving  Torsion  Problems,"  by  Mr.  A.  A. 
Griffith  and  Mr.  G.  I.  Taylor. 

Electro-Harmonic    Society. — Friday,   December  14th.      At  8  p.m.     At  the 

Holborn  Restaui-ant  (Venetian  Chamber).    Smoking  Concert. 


Greenock  Electrical  Society, — Saturday,  December  l.'ith. 
Central  Station. 


Visit  to  Glasgow 


Association  of  Mining  Electrical  Engineers  (West  of  Scotland  Branch)  — 

Saturday,  December  ir.th.    At  3  p. in.    \'isit  to  Messrs.  Mavor  and  Coulson's 
VS'orks,  Glasgow.  Concert  at  Trades  House  Restaurant,  89,  Glassford  Street. 

Society  of  Engineers.— Monday,  December  17th.  At  5  p.m.  At  the  rooms  of 
the  Geological  Society,  Burlington  House,  Piccadilly,  W.  Lecture  hy 
Mr.  (.'halmcrs  Kearney  on  "High-speed  Railways  after  the  War  "  (postponed 
from  December  3rdl. 


Cj 


NOTES. 


The  Filiform  Crystal  and  its  Use  in  tiie  Glow  Lamp. — 

Before  a  recent  meeting  of  the  German  Illuminating  Engineering 
Society,  rejKjrted  in  the  A'.  7'..?^..  of  October  2.Sth,  1111 7,  F.  Schrotergave 
some  particulars  of  the  process  adopted  by  .Tuliua  Pintsch  &  Co.,  for 
producing  a  continuous  tungsten  crystal  which  is  used  in  place  of 
the  ordinary  drawn  wire  for  glow  lamps.  As  is  well  known  to 
investigators.  met.Tls  when  worked  mechanically  undergo  certain 
Htructural  alterations,  the  crystal  grains  forming  the  structure  being 
displaced  in  certain  directions.  The  change  is  accelerated  by  the 
application  of  heat.  The  return  to  the  stable  condition,  when  the 
normal  crystalline  structure  again  predominates,  is  known  as 
recrystallisation. 

In  the  case  of  the  glow  lamp  we  have  a  typical  example  of  the 
"  fatigue  ■■  of  a  metal  with  high  temp<.'rature.  A  drawn  tungsten 
wire,  which  in  the  initial  cold  state  haa  a  structure  made  up  of 
parallel  fibres  and  therefore  possesses  great  elasticity,  show.s,  when 
submitted  to  a  microscopical  examination  after  burning  at  a 
temperature  of  2..S()0°  C.  the  reformation  of  the  irregularly 
distributed  individual  cr.vstals.  At  the  temperature  of  the  half-watt 
lamp,  viz.,  2,700°,  C,  recrystallisation  is  visible  after  a  few 
minutes.  When  recrystallisation  is  complete  the  most  valuable 
properties  (extensibility  and  flexibility)  which  the  drawing  process 
has  impartefl  to  the  tungsten  wire,  disappear. 

The  object  of  the  new  Pintsch  process  is  to  obtain  glow  lamps 
'which  shall  have  anti-vibration  filaments  both  in  the  cold  and  hot 
state.     Filaments  were  first  produced  by  the  squirted  Om'  drawn) 


process,  with  the  addition  of  about  2  per  cent,  of  thorium  oxide. 
In  certain  places  on  the  filament  the  wires  were  much  more  flexible 
than  pure  tungsten  wire  ;  hut  at  irregular  intervals  they  were 
brittle  even  when  errors  of  manufacture  were  avoided.  The  first 
deciding  factor  in  the,  modified  process  was  the  fact  that  individual 
crystals  occur  red,  these  cry.stals  going  to  make  up  the  filament. 
The  problem  has  been  solved  by  taking  a  wire,  containing  thorium 
oxide,  and  obtained  by  the  squirted  process,  and  heating  as 
short  a,  length  as  possible  .at  2.1011"  C..  quickly  raising  this 
temperature  to  2',(i(l0''  C.,  and  moving  the  wire  through  the.heating 
apparatus  at  a  velocity  somewhat  lower  than  the  velocity  of 
propagation  of  the  crystallisation  process.  .   ;  :    ■  . 

fresh  sections  of  the  wire  are  continually  being  exposed  to  the 
high'  temperature"  region,  aiid- "the  "probessiscpn'tintfed  until  the 
entire  length'  of  the  filanient  is  ovei^grown  by  the  crystal.  This 
"  fotming  "'  process  is  carried  (Jut  in  a  hydrogen  atmosphere  owing 
to  the, tendency  of  tungsten  to  oxidi.9e:  The  'wirfe','  as  it  leaves  the 
forming  apparatus, '  is  incorporated  into  the  lamp  without  further 
treatment. 

The  main  feature  of  the  process  is  that  the  structure  of  the 
tungsten  filament  is  that  of  one  continuous  crystal  instead  of  being 
composed  of  a  number  of  single  crystals  unequally  distributed. 

Practical  tests  that  have  been  made  show  the  superiority  of  the 
filiform  tungsten -crystal  f6r  the  purposes  for  which  it  is  intended, 
owing  to  the  stability  of  its  structure  at  high  temperature  and  its 
mechitnical  properties.  Its  tensile  strength,  viz.,  IGJ  kilogrammes 
per  square  millimetre,  is  higher  than  that  of  steel  wire,  although 
less  than  that  of  drawn  tungsten  wire.  The  crystal  filament  is  so 
malleable  that  it  can  be  wound  round  the  smallest  mandrel,  and  it 
maintains  this  property  even  after  burning  for  an  extended  period. 
Owing  to  the  small  percentage  of  thorium  oxide  included,  the 
radiant  properties  of  the  crystal  filament  are  pretty  much  the  same 
as  those  for  pure  tungsten  wire. 

A  Substitute  for  tlie  Leclanche  Cell.— In  a  communication 

in  the  September — October  number  of  the  Hiilletin  de  la  Soi'iHi 
d' Enconrnqfnifnt  ptiui'  P Indntitrif  iVnttonnle^  Prof.  Fery  describes 
a  new  type  of  wet  primary  cell  that  he  has  elaborated.  The 
Leclanche  cell,  depolarised  b.y  manganese  dioxide  (which  used  to  be 
obtained  from  Germany)  is  the  most  common  type  at  the  present 
day.  Prof.  Fery  conceived  the  idea  of  doing  without  manganese 
dioxide  and  depolarising  the  cell  with  the  oxygen  of  the  air. 
Hitherto  attempts  in  this  direction  had  not  met  with  much  success 
owing  to  the  zinc  electrode  being  vertical  in  position,  giving  rise 
to  certain  disadvantages,  viz. : — 

1.  The  zinc  -easily  oxidised — absorbs  oxygen  as  it  dissolves, 
■which  is  liberated  on  the  surface  of  the  liquid,  so  that  the  carbon 
immersed  in  the  deoxidised  liquid  is  polarised  when  the  circuit  is 
closed. 

2.  The  surface  action  of  the  aerated  liquid  on  the  zinc  tends  to 
corrode  the  electrode  where  it  is  immersed  in  the  liquid. 

3.  The  oxy-salts  of  zinc  thus  formed  in  the  mass  have  a  tendency 
to  cause  "  creeping  "  of  the  salts. 

i.  The  cry.«tals  of  oxychloride  of  zinc  and  ammonia  due  to  this 
reaction,  attack  the  zinc  and  the  carbon  and  decrease  the  active 
surface  of  the  electrodes. 

5.  This  continuous  action  of  the  oxygen  dissolved  in  the  liquid 
on  the  zinc  electrode  causes  a. local  attack  which  tends  to  increase 
out  of  all  proportion  to  the  theoretical  consumption. 

To  overcome  these  defects,  and  use  the  air  as  the  depolariser, 
the  author  has  given  the  zinc  electrode  the  form  of  a  horizontal 
plate  placed  at  the  bottom  of  the  cell.  The  carbon  electrode  is 
vertical,  being  separated  from  the  zinc  by  a  thin  sheet  of  felt 
or  an  ebonite  cross  piece. 

Tiocal  action  in  a  cell  of  this  type  is  practically  eliminated,  and 
the  quantity  of  zinc  dissolved  is  1  "2-1  grammes  per  ampere-hour. 
The  voltiige  on  open  circuit  is  I'L'^. 

Certain  continuous  tests  have  been  made  on  cells  of  this  type  and 
the  results  are  given  in  a  table  accompanying  the  original  paper. 

In  comjiarative  tests  caiTied  out  by  one  of  the  French  railway 
companies  on  four  of  the  new  cells  and  four  Leclanche  cells,  after 
eight  months  of  continuous  operation  on  a  resistance  of  700  ohms, 
the  manganese  (Loclanche  type)  cells  had  used  up  two  zinc  rods 
each  weighing  150  gm.,  while  the  new  cells  had  only  used  one  zinc 
sheet  weighing  120  gm.  .\  cell  of  the  new  tyjie  capalile  of  yielding 
ItO  ampere-hours  weighs  only  21  kg  (about  4'(i  lb,).  It  is  pos8il>le 
to  obtain  this  output  of  HO  ampere-hours  with  100  gm.  of  sal- 
ammoniac,  the  concentration  of  the  solution  being  12  jrer  cent. 

A  brief  account  of  this  cell,  with  a  drawing,  was  given  in  onr 
issue  of  August  10th,  1017,  )).  129. 

German    Economy   in    Lubrication. — It    is  now  some 

time  since  a  German  committee  appointed  to  consider  the  matter 
issued  a  report  making  numerous  recommendations  with  a  view 
to  eliminating  waste  in  lubrication.  In  recognition  of  the  fact 
that  it  is  seldom  possible  to  get  individual  workpeople  to  add 
to  their  other  duties,  a  live  interest  in  and  effective  application 
of  the  principles  of  economy  in  lubrication,  a  number  of  German  , 
works  now  make  one  person  definitely  responsible  for  the 
sullicient  .vet  economical  hibrication  of  a  certain  number  of 
machines.  It  is  this  person's  duty  to  lubricate  the  machines  once 
or  more  in  each  24  hours  a.s  may  be  necessary  ;  and  he  or  she  is 
trained  to  use  as  little  oil  as  etfectively  as  possible.  The ''lubri- 
cator" has  also  to  collect  oily  waate  and  oil  collected  in  drip  pans, 
vVc.  Each  machine  operator  is  given  a  small  emergency  supply  of 
oil  and  is  held  strictly  accountable  for  this.  It  is  saitl  that  these 
measures  resulted  in  40  per  cent.  re<luction  in  the  oil  consumption 
of  a  certain  works  where  it  was  thought  that  the  consumption  bod 
alread.y  been  reduce<l  to  a  minimum. 
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National    Service  for   Small    Engineering   Worlcs. — A 

Cont'iTence,  conveiuMl  by  tlie  Acnuiautical  InstitnU\  of  smaller 
en^inecrinpr  firiiis  not  fully  eiijru(;ed  on  war  work,  and  ciiimble  of 
nndertakinsr  work  in  connection  with  aircraft  production,  took 
place  on  November  L'Hth,  with  Mr.  A.  .1.  I,iversed;,'e  in  the  chair. 
The  Conference  wa.1  attended  by  several  hundred  reiiresentiitives 
from  all  over  the  country.  The  Institute  ))ropo8CS  to  help  the 
small  manufacturer  by  institutin;;  on(>  or  more  centres  where 
samples  of  any  parts  can  bs  seen  in  dilVercnt  sttasjes  of  manufacture  ; 
by  providins;  newcomers  with  full  information  and  technical  assist- 
ance concerning'  the  makiuff  of  any  parts  they  may  undertake  to 
do  :  and  by  puttin<r  at  their  diposal  jisrs,  &c..  that  have  in  practice 
provetl  successful  and  accurate.  The  small  manufacturer  can 
produce  parts  at  a  low  cost  only  if  he  be  (driven  Rtandinjr  repetition 
■work  for  two  or  three  parts  suitable  to  his  plant  and  labour  ;  and 
this  repetition  work  can  be  obtained  only  if  all  the  smaller  firms 
interested  act  together  as  one  big'  concern,  •nd  ea<.'h  individual. firm 
produces  in  quantities  its  quota  ;  theW^Si'e,  oife  or  more  centres 
should  be  established  at  which  the  (lovernment  could  deliver 
in  bulk,  for  re-distribution  amonfr  the  members  of  the  proposed 
body  by  a  Committee  of  the  body  itself,  and  one  or  more  centres 
should  be  established  to  which  all  finished  articles  -would  be  sent 
for  inspection  in  bidk  by  Oovernment  inspectors.  A  resolution 
was  carrieil  approving  of  the  proposals  of  the  Institute,  and 
appointin<r  a  Committee  to  carry  them  into  effect. 

Volnnteer  Notes. — C(1unty  of  London  Volunteer 
Engineers  (Field  Companies). — Headquarters,  Balderton  Street, 
Oxford  Street,  W.  1. 

Orders  for  the  week,  by  Lieut. -Co] one!  C.B.  Clay,  V.D.,  oommanding : — 

Officer  for  the  HV^fc.— Seooml  Lieut.  P.  Bowilen. 

Drilh. — Week  ending  Sunday,  December  lljth,  1917  :— 

Monday. — No.  3  Company,  Left  Half.    Recruits,  sigualling,  C.30. 

Tuesday. — Physical  driU'and  bayonet  training,  7.30. 

Wednesday.    No.  1  Company.  6.30. 

Thursday. — No.  2  Company,  6  ;  signalling,  ambulance,  6.30. 

Friday.— No.  3  Company,  Right  Half.    Recruits,  6.30. 

Sunday. — Command.int's  parade  for  instruction  in  camp  aiTangements  at 
Eaher.  Parade,  Waterloo  Station,  opposite  No.  10  Platform,  8.30  a.m. 
Uniform. 

Musketru, — Belvedere  Koad,  Tuesday,  Wednesday,  and  Thursday,  6  to  8. 

Note, — The  Medical  Officer  will  attend  for  examination  of  recruits,  v^c.  on 
Thursday,  at  6.30. 

(By  order)  Macleod  Yearsley,  Capt,  and  Adjutant. 

Municipal  Tramways  Association  and  B.  of  T.  Tram- 
ways Committee. — Several  municipalities,  both  north  and  south 
of  the  Tweed,  are  very  much  concerned  in  regard  to  the  powers  of 
the  new  National  Tramways  Committee,  which  has  been  appointed 
by  the  Board  of  Trade  to  consider  the  needs  of  the  various  muni- 
cipal ancl  company  tramway  undertaking's  throughout  the  country, 
and,  if  necessary,  to  close  down  the  less  essential  concerns.  At  the 
meeting  of  the  Executive  Council  of  the  Municipal  Tramways 
Association,  which  was  called  to  consider  the  question,  Mr.  Dal- 
rymple,  of  Glasgow,  moved  the  following  amendment,  which  was 
seconded  by  Alderman  Flint,  of  Leicester,  who  is  president  of  the 
Association: — "That  this  Council  take  no  further  action  on  the 
letter  received  from  the  Board  of  Trade  on  the  question  of  the 
expert  Committee  in  respect  of  materials  and  labour  on  tramways, 
but  that  the  whole  question  of  policy  and  personnel  be  referred  to 
a  general  meeting  of  the  Associatipn  to  be  called  forthwith."  The 
motion  to  proceed  -with  the  appointment  of  the  representatives  on 
the  National  Committee  Tvas,  however,  carried.  Steps  are  being 
taken  to  put  before  the  President  of  the  Board  of  Trade  the  desir- 
ability of  having  a  member  on  the  Committee  who  ■will  represent 
the  tramway  undertakings  in  Scotland. 

The  British  Fire  Prevention  Committee. — The  British 

Fire  Prevention  Committee  was  formed  in  ls;i7.  and  has  now  com- 
pleted the  twentieth  year  of  its  activities.  The  Committee's  testing 
station,  where  the  experiments  and  tests  are  carried  out,  and  -n-hich 
is  such  an  important  part  of  its  work  is  at  North  Bank  Lodge, 
Regent's  Park.  The  offices  of  the  Committee  are  at  No.  .s, 
■Waterloo  Place.  Generally  speaking,  the  Committee's  work  has 
comprised  extensive  research  work,  including  many  tests :  the 
initiation  of  questions  of  legislation,  bye-laws,  regulations,  &c., 
■with  the  necessary  presentation  of  data  and  "  evidence.  "  and  the 
issue  of  extensive  literature  on  the  subject  of  fire  prevention  and 
extinction,  known  as  the  Committee's  "  Red  Books "  and 
"Journals"  ;  the  preparation  of  a  number  of  notices  and  circulars 
of  a  precautionary  character,  the  collection  and  exchange  of 
technical  information  and  its  dissemination  from  the  Committee's 
inquiry  office  ;  the  organisation  of  conferences  and  technical  exhi- 
bitions, and,  finally,  a  general  propaganda  through  the  Press  and 
elsewhere  in  the  interests  of  fire  prevention. 

The  most  competent  authorities  in  the  United  States,  France, 
and  Russia  have  been  liberal  in  their  praise,  whilst  authorities  in 
enemy  countries,  in  pre-war  days,  adopted  the  Committee's  data, 
and  the  conclusions  drawn  from  its  investigations.  In  the  pre- 
war period,  although  the  Committee's  research  work  was  carried 
on  voluntarily  and  ■with  limited  funds,  it  was  far  superior  to  any- 
thing that  obtained  in  Germany  or  Austria  regardless  of  State  aid. 

It  has  not  been  the  ambition  of  the  Committee  to  court  public 
notice  ;  it  has  taken  as  its  model  the  policy  of  some  of  the  best- 
managed  Government  Departments,  which  is  to  work  unostenta- 
tiously for  the  benefit  of  the  public  generally.  It  has  found  that 
by  quiet  and  steady  work  useful  results  are  more  effectively 
obtained  than  by  the  clamour  of  public  meetings  and  cither  osten- 
tatious methods.  The  Government  of  the  day  has  invariably  sup- 
ported the  Committee's  endeavours,  and  every  Government  Depart- 
ment has  rendered  the  Committee  such  assistance  to  achieve  its 
object  in  the  public  interest  as  was  in  its  power. 

The  Committee  has  kept  largely  to  facts,  and  avoided  the  expres- 


sion of  opinion  on  subjects  of  a  controversial  character,  whilst  the 
presentation  of  facts,  as  a  ride,  sufliced  to  show  the  reason  for  the 
Committee's  endeavtmrs. 

Lastly,  the  work  within  the  Committee  has  In^en  of  an  har- 
monious character  throughout,  and  this  collaboration  has  led  to 
the  closest  friendship  between  many  individual  workers.  The 
organisation  of  the  work  .allows  for  decentralisation  and  the  allot- 
ment of  tasks  to  those  specificially  conversant  with  the  technical 
issues  involved,  and  the  amount  of  sustained  technical  effort  and 
care  given  by  the  Committee's  workers  engaged  ui)on  individual 
problems  has  been  remarkable  ;  in  fact,  the  Committee's  reputation 
for  thoroughness  and  exactitude  has  been  largely  based  on  their 
generous  and  painstaking  work  and  voluntary  service. 

The  past  20  years  of  the  Committee's  work  have  demonstrated  that, 
regardless  of  theopposition  of  vested  and  other  interests. considerable 
progress  has  been  achieved,  and  that  the  results  have  been  valuable 
to  the  citizen  and  to  the  State,  both  from  the  humanitarian  and 
the  economic  point  of  view.  We  congratulate  the  Committee  on 
its  admirable  record  of  public  service,  and  trust  that  in  the  more 
enlightened  future  that,  we  hope,  lies  before  us,  its  efforts  'ft'ill  be 
still  more  fully  appreciated  and  effectively  aided  by  the  people  of 
this  country  and  their  Government. 

Graphite  in  Madagascar.— In  an  article  by  Mr.  .John 

W.  Shelley,  of  the  Madagascar  Service  des  Mines,  which  appeared 
in  the  Mining  Mrii/ri:ini',  some  interesting  itarticulars  relating  to 
the  growing  graphite  industry  in  Madagascar  were  given.  The 
deposits  extend  for  a  distance  of  400  miles,  and  so  far  only  the 
outcrops  have  been  worked.  The  bulk  of  the  graphite  is  in  the 
form  of  thin  flakes  from  J  in.  diameter  down  to  fine  dust,  the 
amorphous  variety  being  rare  :  as  dug  out  the  ore  contains  GO  per 
cent,  graphite,  but  only  a  third  of  this  is  recovered  by  present 
methods  of  dressing.  Of  this  00  per  cent.,  containing  H0-i)6  per 
cent,  carbon,  is  suitable  for  crucibles  and  furnace  linings,  while  the 
remainder  (fine  dust)  is  used  for  other  purposes.  Some  deposits 
contain  a  large  mixture  of  mica  and  iron,  and  await  the 
development  of  a  satisfactory  separation  process.  The  deposits  are 
■worked  by  native  labour  employing  their  own  crude  methods  of 
hand  washing,  &c.,  and  Mr.  Shelley  suggests  that  the  staff,  that  is 
at  present  producing  25  tons  of  marketable  graphite  could  with 
labour-saving  de'vices  secure  2.50  tons.  The  working  cost  at  the 
mine  averages  £9  a  ton,  and  with  inland  transport,  shipping, 
taxes,  itc,  added,  the  total  cost  amounts  to  X,\7 — £19  per  ton 
c.i.f.  London,  under  normal  conditions. 

In  1913  about  120.000  tons  of  graphite  of  all  kinds  represented 
the  world's  production.  Ceylon  produced  40.000  tons  and  Mada- 
gascar .'^,000  tons,  though  the  1915  production  of  the  latter  was 
estimated  at  12,000  tons.  The  graphite  exjiorts  of  Madagascar 
have  risen  to  the  latter  figure  from  19  tons  in  1909.  The  pro- 
duction is  exported  to  Europe,  and  used  :  60  per  cent,  for  crucible 
retorts,  15  per  cent,  for  furnace  and  converter  linings,  10  per  cent, 
for  paint,  10  per  cent,  for  lubricant,  and  5  per  cent,  for  foundry 
moulding. 

Mr.  Shelley  draws  attention  to  the  great  possibilities  awaiting 
the  development  of  the  graphite  industry  in  Madagascar. 

War  Taxation  on   Electrical  Energy  in   Russia. — The 

Minister  of  Trade  and  Industry  has  drawn  up  his  conclusions  on  the 
proposed  tax  on  electrical  energy,  and  states  that  the  project  of  the 
Ministry  of  Finance  which  has  not  been  hitherto  given  effect  to, 
comes  into  prominence  again  owing  to  the  necessity  of  seeking  ne'w 
sources  of  revenue  for  the  Government. 

In  the  opinion  of  the  Minister  quoted  there  ought  to  be  a  dis- 
tinction between  the  assessment  of  electrical  energy  used  for  lighting 
and  heating,  and  of  that  for  motive  power.  That  the  tax  on  lighting 
current  should  fall  entirely  on  the  one  obtaining  the  corresponding 
advantages  is,  in  his  opinion,  perfectly  fair  ;.  but  it  is  quite  different 
with  the  electric  current  used  for  motive  power.  The  encourage- 
ment to  change  over  from  the  more  ancient  to  the  more  modern 
methods  of  production  and  consumption  of  motive  power  is  one  of 
the  first  calls  on  the  economic  policy  of  the  Government.  The 
assessment  of  electrical  energy  used  for  as  motive  power  is  now  quite 
inadmissible,  and  can  only  be  applied  on  condition  of  the  assessment 
of  all  kinds  of  power  current  generally.  In  conformity  with  these 
considerations  the  Board  of  Electrico-Technical  Business  has 
prepared  a  new  project  of  taxation  for  electrical  energy.  All 
electrical  current  used  for  lighting  and  also  used  for  other  purposes, 
if  obtained  from  lighting  current  mains,  unless  measured  by  special 
meter,  is  subject  to  taxation.  Electric  current  used  for  lighting 
entertainment  establishments,  cinematographs,  cafes,  restaurants, 
clubs,  and  all  kinds  of  illuminated  advertisements,  are  to  be 
separated  into  a  special  category  and  subjected  to  a  maximum 
tariff.  Electrical  current  used  for  Government  establishments, 
Treasury  premises,  and  concerns  for  lighting  the  rolling  stock  of 
private  railw,ays,  and  private  marine  and  river  ships  will  not  be 
subject  to  taxation.  The  object  of  the  new  project  is  first  of  all  to 
tax  the  consumption  of  electrical  energy  and  not  its  production. 
Therefore  the  tax  is  to  be  paid  to  the  Treasury  by  the  o'wners  of 
electric  stations  on  account  of  the  consumers.  The  ownaers  of  stations 
in  settling  their  accounts  with  their  subscribers  may  include  the 
amount  of  the  tax  falling  on  them  according  to  the  quantity  of 
useful  energy  delivered,  whilst  compensation  is  permitted  also  in 
cases  where  the  paymeiit  taken  for  current  along  with  the  amount 
calculated  for  the  tax,  exceeds  the  selling  rate  fixed  for  electrical 
energy  by  the  local  town  or  county  Governments.  .\s  the  tax  on 
electrical  energy  is  a  temporary  measure,  it  will  be  suppressed  when 
the  present  serious  financial  crisis  is  past.  The  tax  may  be  at  ao 
much  per  cent,  on  the  selling  price  of  current,  or  per  arc  or 
incandescent  lamp. 
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Institution  and   Lecture   Notes.— Institution   of   Civil 

Engineers. — A  paper  was  reaJ.  on  December  Ith,  uii  "  Recent 
Developments  m  By-Proiluct  CJpkinjr,"  by  Mr.  G.  B.  Walker. 
The  author  described  the  principal  features  of  half  a  dozen  of  the 
most  successful  types  of  oven  in  use  in  this  country  and  the 
recovery  plants  associated  with  them,  and  compared  the  relative 
value  of  the  surplus  g-ases  used  in  producing  steam  (utilised 
throug-h  turbines)  and  iu  internal-combustion  eng'ines,  to  the 
advantage  of  the  latter.  . 

Association  of  Mining  Electrical  Engineers In  the  course  of 

his  pi-esidential  address  to  the  East  of  Scotland  Branch  of  the 
Association,  Mr.  Richard  Kirkby,  general  mining  manager  of  the 
Wemyss  Collieries,  stated  that  the  total  H.P.  of  electric  plant  iu 
use  in  the  coal  mines  of  Great  Britain  in  the  year  1S13  was 
628.ti!l7.  In  UIU  the  total  H.i>,  had  increased  to  713,7.S2,  a  gain  of 
fully  Ki.Jper  cent.  Owing  to  the  war  the  figure.s  for  UU5-l(i  had 
not  been  published.  In  1911  hauling  used  2S'i  per  cent,  of  the 
total  plant  HP.  of  electricity,  pumping  27  per  cent.,  and  coal- 
cutting  .5i  per  cent.  He  did  not  favour  driving  every  machine  in 
or  about  a  mine  by  electricity  ;  there  was  no  doubt  that  thousands 
of  horses  and  jranies  could  be  replaced  by  small  electrically-driven 
rope  haulages,  and  the  field  for  electrically-driven  coal  cutters  was 
still  open  for  comjietition  by  makers  who  had  done  very  well 
during  the  last  few  years  in  the  way  of  improving  their  machines. 

Diesel  Engine  Users'  Association.— At  the  November  meeting  of 
the  Association,  the  President  (Mr.  Geoffrey  Porter')  reported  that 
the  Standing  Committee  on  Insurance  Against  Breakdown  were 
drafting  by-laws  to  regulate  its  procedure  and  to  deal  with  differ- 
ences that  might  arise  between  the  underwriters  and  policy- 
holders in  the  interpretation  of  the  Standard  Policy,  kc.  The 
recent  order  of  the  Ministry  of  Munitions  regulating  supplies  of 
tar  oil  for  use  as  fuel  in  Diesel  engines  was  considered  and  dis- 
cussed. Comment  was  made  on  the  condition  in  the  schedule  that 
acceptance  of  the  producers'  weights  and  measurements  in  selling 
tar  oil  should  be  compulsory  on  the  purchaser.  It  was  reported 
that  the  Controller  of  the  Mineral  Oil  Production  Department  of 
the  Ministry  of  Muniticms  was  arranging  for  trials  of  mixtures  of 
pitch  and  creosote  to  be  carried  out,  with  a  view  to  their  adoption 
for  use  as  fuel  for  Diesel  en^jines.  The  hope  was  expressed  by  the 
meeting  that  actual  users  of  Diesel  engines  under  normal  working 
conditions  would  be  given  an  opportunity  of  thoroughly  testing 
any  such  fuel  and  reporting  thereon,  before  any  final  decision  was 
arrived  at  by  the  Controller  as  to  its  suitability.  Mr.  George  W.  F. 
Horner  read  some  notes  on  "  The  Lubrication  of  Air  Compressors." 
A  communication  from  Mr.  ,1.  Veitch  Wilson  on  the  subject  of 
"Lubrication  of  Air  Compressors  and  Diesel  I'lngines"  was  also 
read.  An  interesting  discussion  followed,  and  will  be  reported  at  a 
later  date. 

Institute  of  Marine  Engineers  (Inc.) In  the  course  of  a  paper 

on  '•  Aids  to  Prevent  a  Ship  from  Sinking,"  read  on  November 
13th,  Mr.  C.  V.  A.  Eley  advocated  the  provision  of  ample  pumping 
capacity  to  clear  out  the  water  as  fast  as  it  entered  a  damaged 
compartment.  This  could  be  effected  by  providing  sufficiently 
large  suction  pipes  from  the  bilge  to  the  centrifugal  circulating 
pumps,  and  by  fitting  the  electric  lighting  engines  with  centrifugal 
pumps.  In  his  own  system,  he  used  direct  pumping  plant  with  central 
means  of  indicating  the  position  and  extent  of  the  damage  and  of 
controlling  the  pumps.  The  discussion  was  adjourned  to  Decem- 
ber nth. 

Chadwicl(  Public  Lectures,  Leicester.— The  third  of  the  Chad- 
wick  Lectures  on  "  Electricity  and  National  Welfare"  was  given 
at  the  Museum,  Leicester,  by  Prof.  H.  T.  Davidge,  on  Saturday, 
December  Ist,  the  special  subject  dealt  with  being  ■'  Electricity 
and  the  Hygiene  of  the  Body."  The  lecturer  stated  that  we  were 
much  in  the  dark  as  to  the  action  of  electricity  upon  the  body,  but 
certain  purely  physical  and  chemical  results  caused  by  the  passage 
of  a  current  through  living  beings  were  well  established.  He  then 
dealt  with  electric  eliock.  the  ase  of  X-rays  for  examination  and 
curative  treatment,  the  principles  and  uses  of  ionic  medication,  the 
brush  discharge,  and  electric  baths,  and  applications  of  electricity 
and  magnetism  to  the  removal  of  foreign  bodies  from  wounds,  and 
finally  an  elementary  treatment  of  the  properties  and  uses  of 
radium  for  medical  purposes  was  g-iven. 

Royal  Society — At  the  meeting,  on  Friday  last,  Sir  Joseph  .1. 
Thomson  waa  elected  president.  The  treasurer  and  other  officers 
were  elected  in  accordance  with  the  list  published  in  our  issue  of 
November  0th. 

President  Wilson's  Speech. — In  the  cour.se  of  his  speech 

deliverefl  to  the  L'.S.  Congress,  on  Tuesday.  President  Wilson,  in  re- 
ferring to  necessaryjnew  legislative  and  other  war  measures,  said  : — 
"  It  is  imperatively  necessary  that  the  consideration  of  the  full  use 
of  the  water  power  of  the  country,  and  also  the  consideration  of  the 
systematic,  and  yet  economical,  development  of  such  of  the  natural 
resources  of  the  country  as  are  still  under  the  control  of  the 
Federal  Government,  should  l)e  immediately  resumed,  and  affirm- 
atively and  constructively  dealt  with  at  the  earliest  possil)le 
moment.  The  present  neetl  of  such  legislation  is  daily  Incoming 
more  obvious.  The  legislation  proposed  at  the  last  session  with 
regard  to  regulated  combinations  among  our  exiiorters.  in  order  to 
provide  for  our  foreitrn  trade  a  more  effective  organisation  and 
method  of  co-operation,  ou^ht  by  all  means  to  be  completed  at  this 
session." 

Mine    Electricians'    Exemptions. — Under    anaii<,'emunt 

with  the  Miners'  Federations,  all  certificates  of  exemption  issued 
on  grounds  of  employment  to  electricians  of  military  age  employed 
at  coal  mines  who  entered  the  coal  mining  industry  after 
Aupust  4th,  lull,  and  wer  of  military  age  at  that  date,  have  been 
withdrawn. 


"Natural    Steam''    Electric     Generating    Plant    in 

Italy. — In  the  volcanic  areas  of  the  Province  of  Tuscany  (Italy) 
there  are  numerous  hot  springs  from  which  immense  columns  of 
steam  issue.  In  the  current  (September)  number  of  La  Science  et 
la  \"u\  the  electrical  engineer  of  the  company  (Societ.a  Boracifera 
di  Lardarello)  which  has  been  formed  with  a  view  to  the  practical 
utilisation  of  this  natural  .steam,  dii^eus.ses  the  methods  adopted  for 
this  purpose.  Boreholes  are  m.ide  at  suilaltly  selected  places  in 
order  to  collect  the  steam,  and  are  lined  with  cast-iron.  The  steam 
cannot  be  used  direct  for  power  raising  owing  to  the  presence  of 
incondensable  gases.  Use  is  made  of  a  series  of  evaporators, 
consisting  of  nests  of  tubes  in  a  special  vessel.  The  subter- 
ranean steam  is  led  into  this  vessel,  and  heats  the  water  con- 
tained in  the  tubes.  The  pressure  of  the  natural  steam  is  about 
10  Ib./sq.  in.,  and  of  the  steam  in  the  tubes  about  30  lb.  The 
steam  turbine,  constructed  for  a  pressure  of  about  24  Ib./sq.  in., 
runs  at  3,000  B.p..^^.  ;  j|^ coupled  to  a  three-phase,  2.''iO-KW.  alter- 
nator, working  at  .")0  c^^^  and  4.000  volts.  The  current  is  stepped 
up  to  11), 000  volts,  and  is  fed  to  an  aluminium  transmission  line 
feeding  an  area  of  about  25  miles.  It  supplies  energy  to  the  town 
of  Volterra  and  to  various  factories  in  the  vicinity.  For  factory 
purposes  the  pressui-e  is  stepped  down  to  220  volts.  This  plant 
started  woking  in  1913,  and  is  giving  entire  satisfaction. 

This  first  installation  led  the  promoter  to  consider  the  construction 
of  a  higher-powered  plant,  which  was  brought  into  use  in  lilKi.  The 
war  naturally  caused  difficulties  in  obtaining  delivery  of  the 
necessary  plant,  which  increases  to  7,.500  KW.  the  capacity  of  the 
new  station.  A  French  firm  was  given  the  task  of  designing 
the  evaporators  for  producing  tlie  pure  steam  for  working  the  tur- 
bines. They  may  Ijest  be  compared  to  a  multi-tubular  boiler,  in 
which  the  fl.ame  surrounds  the  tubes.  The  new  station  comprises 
lii  evaporators,  to  be  soon  supplemented  by  six  others,  each  capable 
of  generating  6,000  kg.  (13,500  lb.)  of  pure  steam  per  hour,  at  an 
effective  pressure  of  about  8  Ib./sq.  in.  The  natural  steam  arrives 
at  a  pressure  of  147  Ib./sq.  in.,  and  condenses  in  the  chamber 
surrounding  the  tubes.  It  is  impossible  to  eliminate  the  .sulphur 
dioxide  mixed  with  the  steam  from  the  ''  soffioni  "  (as  the  natural 
steam  jets  are  called),  so  that  the  tubes  in  the  lioiler  have  hail  to 
be  made  of  aluminium  to  prevent  incrustation. 

Finally  the  pure  steam  produced  in  the  evaporators  is  led  into 
the  turbines  after  having  been  superheated  by  a  furtfher  supply  of 
natural  steam. 

Three  turbo-generator  groups  have  been  installed,  each  of  which 
has  an  effective  output  of  2,500  KW.  The  turbines  are  of  the 
reaction  type,  and  work  at  an  effective  pressure  of  0'25  atm. 
(3'G  Ib./sq.  in.)  at  3,000  K.P.M.,  and  each  consumes  about  30,000  kg. 
((ir),000  lb.)  of  steam  per  hour. 

The  turbine  condensers  are  of  the  surface  type.  Pump.?  of  350 
H.P.  for  each  machine  circulate  the  water  for  cooling  the  condenser 
tubes  ;  they  deliver  1,200  clymetres  (42,378  cb.  ft.)  per  hour. 

The  turbines  are  coupledto  three-phase,  3,000-K\v.,  alternators, 
supplying  current  at  4,000  volts,  50  cycl8S5.  The  jiressure  is  raised 
to  36,000  volts  for  distribution. 

The  transformer  house  contains  four  three-phase  transformers, 
each  of  2,850  K.v.A.,  and  two  others  of  4,000  K.V.A.  will  shortly  be 
installed.     The  pressure  can  easily  be  stepped  up  to  40,000  volts. 

The  company  mentioiied  above  owns  other  "  soffioni "  (hot 
springs),  which  contain  a  less  proportion  of  corrosive  gases,  and 
expeiiments  will  be  made  with  a  view  to  utilising  the  natural 
steam  direct,  thus  obtaining  greater  efficiency. 

Trade   Matters   Before  Parliament.— In   the   House  ot 

Commons,  on  Mond.ay.  Sir  Albert  Stanley,  President  of  the  Board 
of  Tr.ido,  moved  the  second  reading  of  the  Non-Ferrous  Metal 
Industry  Bill.  The  rejection  of  the  Bill  was  moved  and  seconded. 
In  reply  to  discussion,  Dr.  Addison  showed  that  the  Bill  involved 
(juestions  of  national  safety  and  the  increased  development  of 
essential  raw  materials.  He  showed  how  for  18  months  the 
Ministry  of  Jlunitions  were  trying  to  escape  from  the  toils  of  the 
German  monopoly.  Without  such  powers  as  the  Bill  would  give  it 
would  be  practically  impossible  to  form  any  competing  organisation. 
The  discussion  stood  adjourned. 

The  Import  and  Export  Control  Bill,  which  proposes  the  exercise 
of  its  powers  for  three  years  after  the  war,  is  understood  to  be 
meeting  with'  strong  objections  from  commercial  interests  in  the 
House,  ami  the  Government  may  reduce  the  period  to  one  year. 

The  Diiilij  Cliivnlcli'  Parliamentary  Correspondent  states  that 
the  final  report  of  Lord  Balfour  of  Burleigh's  Committee  on  Trade 
I'olicy  will  lie  published  in  the  course  of  a  few  days.  It  is  under- 
stood that  its  principal  recommendation  will  be  the  imposition  of  a 
general  tariff'  on  all  imports,  with  the  exception  of  food  com- 
modities. "The  import  duty  proposed  is  10  per  cent,  ad  ml. 
This  would  be  reduced  by  negotiation  to  those  countries  who  gave 
British  goods  reciprocal  treatment.  Presumably  imports  from  the 
Dominions  and  India  would  be  a<lmitted  free." 

Holt  V.  A.E.G.  Electric  Co..  Ltd.— <>n  Tuesday,  in  tlie 

Chancery  Divison.  Mr.  Arthur  Holt,  formerly  London  man.ager  of 
the  A.E.G.  Electric  Co.,  Ltd.,  claimed  for  a  liiiuidated  sum  repre- 
senting salary  u|i  to  the  end  of  November  3i)th,  1918.  the  date 
when  he  calculated  the  war  woulil  end.  Plaintiff,  who  is  with  the 
Forces  at  the  Front,  claimt'd  damages  by  rfinson  of  the  fact  that 
the  contract  for  his  services  had  been  determined  since  the  com- 
pany hud  been  ordered  to  be  wound  up  by  the  Board  of  Trside. 
It  was  stated  for  the  Board  of  Trade  that  they  thought  that 
directions  should  be  given  to  the  Controller  to  make  a  payment  in 
settlement  of  the  claim,  but  a  decision  was  asked  for  on  the  point 
•IS  to  whether  the  action  would  lie  against  the  company.  Mr. 
Jnstice  Younger  said  he  would  give  a  written  judgment. 
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The  l.M.E.A.  and  Station  Engineers.— A  liiMiliu  liLtn 

has  been  sent  out  liy  the  hon.  secretaiy,  Incorporateil  JIuinoi|iiU 
Electrical  Association,  ilnuvin^  attention  to  C")  the  position  of 
electrical  undertakers  us  retrards  the  difficulty  of  retaining'  the 
services  of  their  technical  assistants  ;  U')  the  tendency  in  the  past 
to  underpay  enffineerin;,'  assistants  ;  and  (c"!  reooinniendin;,',  as  a 
first  step,  that  the  bonus  awarded  by  the  Onmmiltoe  on  Production 
should  be  i)aid  (wliere  this  has  not  already  been  paid)  to  all 
members  of  the  stall',  and  sug-trestinjr  that  the  f,'eneral  question  of 
remuneration  of  the  technical  staff  should  receive  the  earliest 
possible  attention. 

Gas   Traction   Committee.— It  is  officially   aiinduncid 

that  the  Government  luis  appointed  a  Committee  to  consider  and 
report  on  matters  arisinj;  from  the  substitution  of  jras  for  petrol, 
ic.  as  a,  source  of  power,  especially  in  motor  vehicles.  We  note 
that  Mr.  Shrapnell  Smith,  who  occuiiies  the  position,  ainong-st 
others,  of  vice-chairman  of  the  Electric  Vehicle  Committee  of 
Great  Britiiin,  is  to  act  as  secretary  for  the  time  being-. 

P.O.  Tube  Railway.— The  Board  of  Trade  has  extended  by 
one  year  the  time  for  the  completion  of  the  P.O.  (London)  Railway 
authorised  by  the  .-Vet  of  1913. 

Meter  Accuracy   on   Arc    Furnace   Loads. — In  electric 

arc  furnaces  used  in  making  higrh-yrade  steel,  the  current  wave 
shape  is  at  times  yreatly  distorted.  \  member  of  the  Committee 
on  Meters  of  the  Technical  and  Hydro-Electric  Section  of  the 
National  Electric  Li;jht  Association  reports  that  the  accuracy  of  an 
induction  meter  on  this  service  was  questioned  because  the  mag- 
netic and  electrical  characteristics  of  iron  vary  somewhat  with  the 
shape  of  the  current  wave.  On  account  of  the  rapidly  fluctuating- 
load,  indicating  instruments  could  not  be  used  ;  dynamometer  type 
watt-hour  meters  without  any  iron  in  their  ma?netic  circuits  were 
specially  compensated  for  inductive  loads  and  used  as  standards,  and 
the  readings  of  the  induction  type  watt-hour  meter  comiiared 
therewith.  The  meters  were  installed  on  the  secondaries  of  current 
and  voltag-e  transformers.  A  large  number  of  tests  were  taken  uniler 
various  conditions  of  furnace  operation,  and  the  dynamometer  and 
induction  type  meters  agreed  to  within  1  per  cent.  The  instru- 
ment transformers  were  tested  by  the  Electrical  Testing  Labora- 
tories under  artificially  'distorted  wave  forms,  and  were  found  to  be 
accurate.  The  laboratory  wave  forms  were  not  quite  as  in-egular 
as  the  actual  furnace  current  waves,  but  were  severely  distorted. 
and  as  they  produced  no  appreciable  effect  on  the  transformer 
accuracy  it  was  assumed  that  the  effect  of  the  slightly  greater  irre- 
g-ularity  in  the  furnace  -wave  would  be  negligible.  It  was  con- 
cluded that  under  the  conditions  existing  in  this  installation  the 
accuracy  of  registration  of  the  customer's  meter  was  well  within 
commercial  limits,  and  was  not  seriously  affected  by  the  irregular 
wave  form. 

It  is  important  to  note  that  in  the  furnace  electrode  cir- 
cuits considerable  direct  current  was  present,  due  probably  to 
rectification  in  the  arc.  and  consequently  the  current  wave  shape 
was  unsymmetrical  -n'ith  respect  to  the  zero  line.  The  general 
shape  of  the  wave  was  such  as  would  be  produced  by  superposing 
direct  current  on  alternating  current,  and  it  was  found  that  cur- 
rent transformers  had  large  errors  on  this  type  of  ware.  If,  there- 
fore, the  customer's  meter  had  been  placed  in  the  secondary  circtiit 
of  the  supply  transformers,  instead  of  in  the  primary,  serious 
errors  in  regristration'  would  probably  have  resulted.  Pending 
further  investigation,  it  is  therefore  recommended  by  this  Com- 
mittee that  if  arc  furnace  loads  are  metered  on  the  secondary  side 
of  the  supply  transformers,  the  accuracy  of  the  metering  should 
b3  investigated.  If  metered  on  the  primary  side  of  the 
supply  transformers  errors  will  be  avoided,  as  the  direct 
current  in  the  electrode  circuits  cannot  reappear  on  the  primary 
side,  hence  the  primary  current  wave  is  symmetrical  with  respect 
to  the  zero  line.  Summing-  up  the  results,  it  appears  that  no 
serious  error  is  produced  by  an  irregular  ciuTent  wave  form  ;  but 
if  the  wave  is  unsymmetrical  with  respect  to  the  zero  line,  consider- 
able error  may  occur. — MetiiUurglcal  mill  Chemical  Engineering. 

Russian  Electricity  Supply.— Rt«HT  to  Vary  Auree- 

MEXTS. — The  dearness  of  materials  and  labour,  says  a  semi-official 
journal,  has  made  it  necessary  to  increase  the  price  of  finished 
products  in  Russia,  even  in  cases  under  Government  control.  This 
applies  particularly  to  electrical  concerns  that  are  bound  by 
concession  agreements  with  the  towns.  The  normal  solution  of  this 
would  appear  to  lie  in  a  review  of  the  concession  agreements. 
Experience,  however,  has  shown  that  agreements  cannot  always  be 
arrived  at  between  towns  and  concessionnaires,  and  in  the  cases  of 
losing  concerns  such  have  been  looked  upon  as  in  a  condition 
facilitating  the  earliest  possible  transfer  of  such  concerns  to  the 
control  of  the  towns  on  an  advantageous  basis  to  the  latter.  On 
the  other  hand,  the  contractors  have  not  always  shown  an 
inclination  to  review  their  agreements  on  the  basis  of  safeguarding 
the  interests  of  the  towns.  The  fe.ar  of  a  disaster  to  the  electrical 
■industry,  which  threatened  to  leave  the  towns  and  industry  without 
electric  light  and  power,  prompted  the  Ministry  of  fr.ade  and 
Industry  to  inquire  into  the  matter  and  to  seek  means  for  the 
protection  of  the  electrical  industry.  The  Ministry  of  Tiade  and 
Industry  found  a  ready  support  in  the  Jlinistry  of  Foreign  Aft'airs. 
which,  being  interested  in  the  fate  of  foreign  capital,  particularly 
Belgian,  invested  in  the  electrical  industry,  brought  the  question 
to  the  notice  of  the  Provisional  Government.  As  the  result  of  a 
conference  a  project  was  prepared  for  varying  the  agreements  as  to 
the  delivery  of  current  by  the  public  electricity  stations.  This 
project  embraces  the  following  conditions  : — 
All  stations  for  public  use  sre  permitted  to  raise  the  tariffs  for 


energy  inscribed  in  the  concession  agrecmcntc.  as  well  as  tariffs 
according  to  separate  agreements  within  the  limits  of  the  maximum 
fixecr  by  decree.  .Vn  explanatory  notification  of  the  increase  is  to 
be  delivered  to  the  respective  towns  ;  l)ut  if  an  agreement  is  not 
reached  in  a  month  the  new  tariff  announced  is  to  come  auto- 
matically into  force  from  the  date  of  the  delivery  of  the  declarivtion  ; 
whilst  the  town  will  only  havethe  right  until  the  expiration  of  six 
weeks  from  the  date  of  the  delivery  of  the  notification  to  ojjpose 
such  increase  at  the  Ministry  of  Traiie  and  Industry,  which,  after 
deliberation,  will  decide  the  question  finally. 

If  the  increase  in  the  tariffs  should  raise  the  net  profits  over  I)  per 
cent,  the  surplus  is  to  be  divided  between  the  Government  (90  per 
cent.)  and  the  town  (HI  per  cent.),  whilst  the  superintendence  rests 
with  the  Ministry  of  Finance,  which  may  inspect  and  revise  the 
books  and  business  methods  of  the  interested  concerns.  The  decree 
is  to  remain  in  force  until  December  31st   1918. 

The  project  referred  to  will  no  doubt  decide  the  question  in  a 
ratlical  form.  If  it  comes  into  existence  the  electrical  industry 
will  be  completely  freed  from  the  possibility  of  any  efforts  of  the 
towns  to  ii:rtuence  their  activity  in  any  way.  This  -would  be 
attained  at  too  high  a  price  :  namely,  by  the  complete  destruc- 
tion of  the  rights  and  contempt  of  the  interests  of  the  towns. 
Such  absolution  goes  far  further  than  the  object  immediately 
aimed  at  by  the  decree. 

An  Institution    of   Electrical   Station    Engineers.- On 

Wednesday  evening  a  meeting  was  held  at  St.  Bride's  Institute  to 
discuss  the  reconstitution  of  the  A.ES.E.  on  the  new  basis  formu- 
lated at  the  Hammersmith  meeting.  Mr.  H.  W.  Healy,  president 
of  the  London  Committee  of  the  A.E.S.E.  and  hon.  secretary  of  the 
Provisional  Committee,  occupied  the  chair,  and  opened  the  pro- 
ceedings with  an  explanatory  statement  regarding  the  purpose  of 
the  reconstitution  and  the  object  of  holding  the  meeting. 

Mr.  W.  A'.  Jones,  hon.  secretary  of  the  A.E.S.E.,  then  read  a 
report  on  progress  to  date,  and  Mr.  G.  C.  Law.  of  Barnes,  delivered 
an  admirable  address  on  the  functions  of  the  electricity  supply 
engineer,  the  ideals  at  which  he  should  aim.  and  the  status  to 
which  he  was  justly  entitled.  The  chairman  then  threw  the 
matter  open  for  discussion,  and  answered  a  number  of  questions 
which  were  put  to  him  by  members  of  the  audience.  There  was  a 
very  large  attendance,  numbering  perhaps  1:20.  and  some  useful 
suggestions  were  put  forward.  Much  interest  was  shown  in  the 
question  of  qualiticiitions  for  membership,  and  it  was  urged  that 
the  Association  should  secure  the  support  of  the  senior  men  before 
enrolling  the  juniors,  instead  of  adopting  the  reverse  procedure,  as 
at  present. 

The    Electro-Harmonic    Society.— Tlie    ne.\t    smoking 

concert  will  be  held  at  the  Holborn  Restaurant,  in  the  Venetian 
Chamber,  on  Friday,  December  Hth,  commencing  at  8  p.m.  Mr. 
H.  Scholey  will  preside.  Artistes  :  Mr.  Philip  Ritte,  tenor  :  Mr. 
George  Baker,  baritone  :  Mr.  Oily  Oakley,  banjo  soloist  ;  Mr. 
Arthur  Melrose,  comedian  :  Mr.  Reginald  Wishart,  illusionist  :  Mr. 
Warwick  Pryce.  musical  sketches  at  the  piano ;  Mr.  Bernard 
Flanders,  A  R,.\,M.,  solo  pianoforte  .and  accompanist. 

Wages  in  Metre politan  Electricity  Works.— The  Maiy- 

lebone  Electricity  Committee,  reporting  to  the  Council  with  regard 
to  the  recent  conference  of  electrical  supply  companies  and  cor- 
porations, called  to  discuss  the  various  awards  which  have  been 
made  from  time  to  time  by  the  Ministry  of  Labour,  and  which 
related  to  electricity  supply  employes,  after  quoting  the  resolution 
p.assed  at  the  Conference  (printed  on  page  521  of  our  last  issue), 
states  that  the  resolution  has  not  yet  become  operative,  and  that 
the  question  has  been  referred  to  Sir  George  Askwith,  with  the 
view  that  he  should  issue  an  award  on  such  lines  in  order  that  em- 
ployes at  all  electrical  power  stations  should  be  treated  in  a  similar 
manner.     A  further  meeting  of  the  Conference  is  to  be  held. 

Appointments  Vacant.— Chief  assistant  electrical  engi- 
neer, for  Birmingham  Corpor.ation  (£7.'iO);  junior  shift  engineer 
for  the  Borough  of  Barusley  Electricity  Department.  See  our 
advertisement  pages  to  day. 

Educational.  —  Birmix(;haji.  —  Owing    to     the    great 

increase  in  numbers  of  students  in  the  Electrical  Engineering 
Department  of  the  Birmingham  Technical  School,  and  particularly 
in  connection  with  the  wireless  telegraphy  classes,  the  City 
Council  has  obtaine-l  additional  temporary  school  accommodation 
at  Ludgate  Hill. 

Leeds.— The  Secretary  for  Education  in  Leeds  invites  appli- 
cations for  the  position  of  teachers  of  electricity,  electrical 
engineering,  and  electric  wiring  work  in  connection  with  the  Leeds 
Technical  School.  Applications  to  the  Principal  of  the  -Tei'hnical 
School,  Cookridge  Street,  Leeds. 

Woman   Electrician  Wanted.— A  woman  electrician  is 

urgently  wanted  to  take  charge  of  the  lighting  installation  in  a 
country  house,  with  dynamo  and  accumulators.  A  man  operates 
the  steam  engine  which  drives  the  dynamo.  A  knowledge  of 
wiring.  Ace.  is  required.  Wages.  3.5s.  to  37s.  a  week,  with  lodgings. 
We  believe  this  is  the  first  instance  in  which  a  female  attendant  has 
been  inquired  for. 

Inquiry. — A  correspondent  seeks  information  regarding 

engines  running  on  sewer  gas  :  also  apparatus  or  processes 
■which  could  be  worked  in  conjunction  with  a  producer  gas- 
engine  electricity  works  generating  direct  current,  such  as  plant 
for  briquetting  anthracite  dust,  coverting  clinker  into  paving 
slabs,  electric  welding,  ic, 
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.S;)OH»'    Electrical    Pocket   Book.      By    W.    H.    Molesworth. 
liondon  :  E.  &  F.  N.  Spon,  Ltd.    Price  Gs.  net. 

There  are  many  pocket-books  for  engineers  in  existence, 
but  up  to  the  pre.«;ent  we  do  not  remember  having  seen  one 
so  useful  for  electrical  engineers  as  the  one  now  before  us. 
To  a  large  degree  the  test  for  such  works  li^s  in  the  numerous 
occasions  for  reference  that  are  always  cropping  up,  but 
before  reference  can  be  made,  it  is  necessary  for  one  care- 
fully to  peruse  the  pages  of  the  book  under  consideration. 
This  procedure  would  apjfiear  necessary  for  all  technical  works. 
but  in  the  ca.se  of  a  "  pocket-book,"  the  reader's  glance,  if 
any,  is  usually  most  casual,  .so  that  the  actual  utility  of  such 
a  book-  is  then  limited  through  the  ignorance  of  its  owner. 

In  "  Sixins'  "  much  of  the  matter  will  be  found  to  be  of 
more  than  passing  interest,  for  there  are  many  pithy  articles 
to  be  found  within  its  pages.  A  comprehensive  index  cer- 
tainly assists  one's  search,  but  at  the  same  time  individual 
study  is  recommended  for  those  who  purchase  this  volume  or 
similar  ones. 

The  book  opens  with  tables  of  weights  and  measures,  with 
full  details  for  metric  conversion,  and  other  useful  tables,  too 
numerous  to  mention,  follow.  The  Italian  graphic  symbols 
are  worthy  of  study  and  adoption  by  those  who  believe  in 
progress,  and  their  inclusion  .should  do  much  to  assist  in 
their  international  propagation.  The  careful  explanation  of 
terms  and  fundamental  principles  will  assLst  the  student, 
•  while  the  tables  relating  to  the  heating  of  wires,  &c.,  will 
meet  with  the  needs  of  even  an  expert.  Resistances  and 
conductors  are  fully  dealt  with  and  exhaustive  data  given. 
Contractors  and  wiremen  are  catered  for,  ina.smuch  as 
there  is  a  great  deal  of  information  which  should  be  of  u.s<> 
to  them.  Board  of  Trade  and  Home  Office  Regulations  are 
fully  given,  nnd  later  on  other  staiKhnd  regulations  and  rules 
are.  reprinted,  including  those  of  the  I.B.E.  The  collection 
of  such  items  under  one  cover  makes  the  book  an  extremely 
handy  work  of  reference.  Transmission  is  handled  in  a 
masterly  manner,  as  also  is  testing.  Magnetism  and  electro- 
magnetism  are  set  forth  in  an  understandable  way,  so  that 
even  a  beginner  could  appreciate  the  text  and  diagrams  rela- 
tive to  electrical  machinery,  regarding  which  many  valuable 
data  are  set  out,  the  particular  section  finishing  up  with  the 
British  Standardisation  Rules. 

Details  relative  to  alternating  current  next  appear,  theore- 
tical and  practical  considerations  relating  to  the  principles  in- 
volved being  given,  as  in  the  previous  sections.  Applica- 
tions of  electricity  to  lifts,  machine  tools,  and  electric  vehicles 
are  next  treated,  much  of  practical  Ti.se  being  given  con- 
cerning accumulators:  regarding  electric  furnaces  and  electro- 
chemistry the  information  appears  to  he  somewhat  meagre, 
but  no  doubt  the  next  edition  of  the  work  will  show  changes 
in  this  re-^ipect.  The  pages  devoted  to  illumination  could  be 
improved  without  much  difficulty,  since  it  would  appear 
that  matter  has  been  added  without  due  respect  to  terms 
previously  quoted.  The  "  trade  "  is  also  in  evidence  in  this 
section. 

Practically  the  whole  of  the  remainder  of  the  book  is 
devoted  to  electric  traetion,  and  we  are  inclined  to  think  that 
much  contained  therein  might  have  been  cut  out  with  advan- 
tage, as  the  space  represents  about  30  jxr  cent,  of  the  whole. 
It  is  true  that  electric  traction  is  likely  to  be  of  the  utmost 
importance,  but  there  are  .signs  that  other  branches  are 
developing  at  an  even  greater  rate,  and  we  should  therefore 
like  to  see  such  a  book  as  this  rather  moi'e  general  than  at 
present.  To  those  connected  with  electric  railways  and  train- 
ways  "  Spons'  "  will  appeal  most,  but  at  the  same  time  it 
is  a  volume  which  may  be  appreciated  and  utilised  by  all 
whose  work  demands  even  the  slightest  knowledge  of  elec- 
tricity. 

The  editor  is  to  bci  congratulated  upon  the  .sy.stematic  man- 
ner in  which  it  ii>  arranged:  the  diagrams  are  very  good,  and 
errors  are  rare. 


Hytlro-Elfctric  Power.  By  Lamar  Lyndon.  Vol.  11.  Elec- 
trical Equipment'  and  Transmis.sion.  Ixindon  :  Hill  Pub- 
lishing Co.    Price  IS."?,  net. 

In  this  volume  generators,  transformers,  and  swit<hl)oards 
nrc  discu.ssed  in  considerable  detail,  and  a  great  deal  of  iu- 
fonnation  is  given  on   the  subject  of  transmission  lines. 

The  operating  sjieed  of  a  water-wheel  is  determined  within 
a  limited  range  by  the-  head  of  water  and  the  pnuer.  The 
periodicity  is  also  limited  by  the  wheel  speed,  thus  at  the 
Keokuk  plant  '25  periods  was  chosen  for  the  lO,000-n.p.  units 
because  the  low  head  of  water  gave  a  very  low  spej^d,  namely, 
57.7  R.i'.M. 

(in  the  other  hand,  for  a  moderate  or  high  head  fall  a 
higher  periodicity  than  '25  cycles  per  second  is  desirable, 
because  the  latter  would  cause  the  generators  to  have  a  small 
number  of  poles,  and  the  rotor  to  be  of  small  diameter  and 
great  length. 

Maximum  rating  of  generators  is  defined  as  the  maximum 
continuous  load  which  they  will  deliver  with  a  temperature 
rise  of  50  per  cent.,  no  alkjwance  being  made  for  overload 
capacity.  It  is  stated  that  up  to  about  13.0(X)  volts,  generators 
may  be  directly  connected  to  the  line,  and  that  the  capacity 


of  a  generator  wound  for  that  voltage  will  be  30  or  40  per 
cent,  lower  than  if  woimd  for  '2.8(XI  volts,  because  of  the 
extra  space  taken  up  by  insulation. 

In  discussing  the  methods  of  driving  exciters,  it  is  jxiiuted 
out  that  if  driven  by  a  .small  auxiliary  water-wheel,  as  the 
size  is  .small,  the  wheel  is  usually  inefficient.  By  driving  the 
exciter  with  a  synchronous  motor,  the  motor  may  be  used  to 
improve  power  factor.  If  this  is  done  it  is  neces.sary  to  have , 
at  least  one  other  exciter  driven  in  another  way,  so  as  to 
start  up  the  plant.  In  some  cases  storage  batteries  are  irl- 
stalled  for  use  in  an  emergency,  in  ca.se  of  breakdown  of  one 
or   more  exciters, 

TTansformers. — When  a  transformer  has  water  cooling  coils 
the  amount  of  water  re(iuired  is  dependent  on  the  losses  of 
the  transformer,  and  it  is  usual  to  allow  J  gal.  per  minute  per 
KW.  loss.  When  a  traiLsformer  is  air-cooled  it  is  usual  to 
allow  about  150  cu.  ft.  of  air  per  minute  per  KW.  loss.  One 
KW.  will  raise  the  temperature  of  1,6.50  cu.  ft.  of  air  at 
atmospheric  pressure  1  deg.  C.  per  minute. 

Condenser  type  terminals  of  transformers  are  built  up  of 
alternate  layers  of  insulation  and  of  thin  metal.  The  metal 
layers  form  equipotential  surfaces  which  distribute  the 
potential  between  the  terminal  and  the  ground  in  direct  pro- 
portion to  the  insulation  .strength  of  the  material  used,  pro- 
vided, of  course,  that  the  thicknesses  of  layers  of  insulation 
and  the  lengths  of  the  layers  are  coiTectly  proportioned.  Each 
layei'  of  insulstion,  with  its  metal  layers,  acts  as  a  conden.ser, 
and  thus  the  completed  terminal  consists  of  a  nmnber  of 
condeiLsers  in  series  distributing  the  potential  in  proportion 
to  their  relative  capacities. 

If  singlc'phase  transformers  are  used,  it  is  possible  to 
connect  in  ciicuit  two  such  transformers  in.stead  of  three: 
in  case  one  breaks  down,  the  two  will  carry  .58  jx^r  cent, 
of  the  load  (not  67  per  cent.)  vvith  the  same  heating  as  before 
the  breakdown.  The  two  will  not  parallel  successfully  with  a 
three-unit  bank,  because  the  regulation  is  worse,  and  the 
voltage  drop  on  one  of  the  phases  is  slightly  greater  than 
on   the  other  two. 

The  delta  star  connection  is  widely  used  for  raising  gene- 
rator voltage  to  line  voltage,  and  it  is  usual  to  ground  the 
neutral  on  the  high-tension  either  directly  or  by  a  resist- 
ance. Since  1913  the  tendency  has  been  towards  u.sing  out- 
door-type transformers,  as  this  practice  is  more  rational  than 
havmg  transformers  inside  an  expensive  building. 

In  warm  climates,  where  the  temperature  in  the  sun  may 
reach  135  deg.  C,  the  ability  of  the  transformers  to  radiate 
heat  is  diminished.  Thei'efore,  for  such  situations  a  slied 
should  be  built  to  shield  them  from  direct  rays  of  the  sun. 

Sii'itchhourds. — The  chapter  on  switchboards  is  good,  and 
includes  the  specification  of  a  5,(X)t)-KW..  2,300  to  44.0(X)-volt 
switchboard,  also  one  for  46,000-K.v.A.,  6,600  to  110,000  volts. 
It  is  stated  that  brass  and  copper  pipes  are  being  used  in 
many  installations  for  high-tension  bus-bars  and  connec- 
tions. Particulars  are  given  of  submerged  iron-wire  rheo- 
stats for  testing  purposes,  and  it  is  stated  that  three  tanks, 
each  6  ft.  by  4  ft.  by  2  ft.  deep,  will  efl'ectually  cool  resistanc*' 
coils  absorbing  2,000  KW,  at  6,6(X)  volts.  A  rubber  hose-pijie 
feeding  a  IJ-in.  .stream  of  water  into  each  tank  will  keep 
the  water  sufficiently  cool. 

Tran,^imission. — On  the  question  of  aluminium  versun 
coppei'  foi'  transmission  lines,  the  author  favours  the  first- 
named,  the  advantages  being  :  (n)  Aluminium  costs  less  than 
eoppt^r;  {b)  for  a  given  resistance  or  given  co.st,  aluminium  is 
larger  in  diameter,  and  this  tends  to  reduce  the  corona  effect 
on  high  voltages:  (e)  the  better  radiation  gives  a  lower  tem- 
|H>rature  under  load,  thereby  slightly  reducing  resistance;  (rf) 
the  larger  c<mductor  is  more  mechanical ;  (c )  the  surface  of 
aluminium  oxide  sheds  sleet  better  than  does  copjx-r;  (/)  the 
lighter  weight  lowers  freight  charges  and  cost  of  transport- 
ing along  the  line  on  reels. 

Alimiinium  alone  is  not  adapted  for  lines  in.  which  the 
spans  are  great  and  the  cables  small,  because  the  metal  sags 
.so  much  at  high  temperatures.  Cables  may  .snake  or  whip 
under  sudden  gu.sts  of  wind,  which  means  that  all  the  cables 
on  a  pole  may  not  sway  together.  By  losing  their  normal 
•separation  they  come  too  near,  and  may  even  make  contact. 
These  objections  have  been  largely  overcome  by  providing 
aluminium  cables  with  .steel  cores.  Formulae  are  given  for 
bimetallic  wires,  and  it  is  .stated  that  one  made  of  aluminium 
and  steel  eii.sts  nearly  as  much  as  a  copi)er  conductor  for  tin 
same  jxnver. 

Dwight's  chart  fcr  the  quick  computation  of  transmi.ssioii 
lines   is   inebided. 

Poles. — The  author  prefers  W(«)d  or  concrete  poles  to  steel 
poles  for  transmission  lines,  and,  as  the  latter  are  conven- 
tional practice  with  many  engineers,  there  is  a  complete 
discussion  of  the  .subject.  Comparative  estimates  of  tower 
lines  and  pole  lines  are.  given,  and  there  arc  some  very  full 
specifications. 

A  valuable  chapter  of  transmission  calculations  contains 
data  on  corona  effect,   surge  voltages,  transposition   of  wire 

&C.-E.  K.S. 

• 
Principles  and  Prardcc  of  Electrical  Engineering.     By  Al.KX 
(iiiAY,  Whit.-Sch.,  JJ.Sc.     Second  Edition.     Ijondon  ;   Hill 
Publishing  Co.,  Ltd.     Pric«  12s.  6d.  net. 
When    we  reviewed    the   first  edition  of  this   work    a  few 
years  ago  we  described  it  as  bearing  "  the  hall-mark  of  sound 
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oxiKrieiice,  and  iiccuruto.  coiiipli'tf  kiio\vUili,'<'  of  tlif  .si  i,iiu«' 
....  ono  of  tlw  host  books  on  olci'trical  cnginaciiuK  that 
any  kind  of  t-nginociiiit;  .student  could  wish  to  study  froiu." 
Naturally,  the  now  edition  is  no  le.ss  worthy  of  our  cnio- 
niiuMis.  It  lias  not  been  fjroatly  channod,  tho  additions  con- 
sisting' mainly  of  a  o<msidoralile  number  of  probloins  relatinj^ 
to  the  eontents  of  the  resiK'ctive  ehapters;  these  are  all  col- 
lected at  tho  end  of  the  book,  and  apix-ar  to  bo  adniiraldy 
adapt-ed  to  make  the  student  think,  and  to  inipres.s  the  leail- 
iii;;  fai'ts  upon  his  niomory.  The  desirability  of  adding  such  a 
collection  of  examples  was  point-ed  out  in  our  previous  review. 
The  treatment  of  armature  windings  has  boon  recast,  to  show 
niore  clearly  the  transition  from  the  Gramme  to  the  drum 
iyyie  of  winding ;  minor  changes  have  al.so  boon  made  in  the 
chapters  on  alternating  current  circuits,  and  in  the  treatment 
of  the  force  acting  on  a  conductor  carrying  current  in  a  mag- 
netic field.  .\s  a  whole,  however,  the  book  is  practically  iden- 
tical with  the  earlier  edition,  and  tho  author  is  to  be  con- 
gratulated up<in  the  thoroughness  with  which  his  work  was 
aci-oniplished  in  tho  tinst  instance,  which  has  loft  so  few  loop- 
holes for  improvement.  We  cordially  recommend  the  work 
to  engineering  students;  it  is  one  of  the  few  selected  volumes 
which  wo  always  keep  within  aiiu's  reach. 


Ldirs   of  Physical  Science.     By  Edwin  F.  Northrup,   Ph.D. 
[,ondon  :   J.  B.  Lippincott  &  Co.     Price  8s.  6d.  net. 

This  is  a  book  of  much  originality,  being  nothing  less  than 
;ni  attempt  to  put  imder  one  cover  a  full  list  of  the  general 
propositions  or  laws  of  -science.  Every  student  of  the  .sciences 
is.  of  course,  familiar  with  the  data  pertaining  to  those 
sciences — they  are  to  be  found  in  many  manuals — but  this 
work  goes  much  beyond  that  sort  of  thing.  It  gives  the 
laws  underlying  the  data.  The  author  hopes  that  students 
■■  will  not  only  find  guidance,  but  will  also  derive  inspiration 
by  having  before  them  under  a  single  view  the  very  epitome 
of  the  world's  heritage  of  the  fundamentals  of  its  knowledge 
and   wisdom." 

.Although  the  title  of  the  book  refers  to  the  laws  of  physical 
science,  the  author  has  found  it  a  difficult  matter  to  say 
just  what  arc  laws.  So,  in  order  that  nothing  possessing  any 
claim  to  the  dignity  of  a  law  should  be  omitted,  many  general 
propositions,  theorems,  and  mere  .statements  of  important 
facts  have  been  included. 

The  general  statements  have  been  classified  in  six  sections  : 
— T,  mechanics;  IT,  hydrostatics,  hydrodynamics,  and  capil- 
larity; III.  sound;  IV,  heat  and  physical  chemiiitry;  V,  elec- 
tricity and  magnetism ;  VI,  light. 

Tlie  system  of  stating  the  laws,  propositions,  and  theorems 
is  as  follows  ; — There  are  .some  189  pages  in  the  book,  and 
on  an  average  about  three  statements  are  given  per  page. 
Each  law  is  plainly  marked  by  a  title  in  large  type.  Then 
there  follows  a  brief  explanation  in  words  and,  if  necessary, 
in  mathematical  symbols.  The  account  finishes  w'ith  refer- 
<-nces  to  easily  accessible  text-books,  and  in  some  cases  to 
original  articles  or  papers.  The  method  is  best  understood  by 
considering  an  example.  Taking  Section  I,  Mechanics,  and 
turning  to  page  19,  we  find  ;  — 

Young's  MoDfLus. 

By  "Young's  Modulus"  i.=!  understood  the  force  which 
would  bo  iei]uirod  to  stretch  a  body  of  unit  cross-.section  to 
double  its  length  if  such  lay  within  the  elastic  limit.  It 
is  a  constant  for  any  one  material. 

LF 

Thus,  Young'-  Modulus   =  M  = 

e  a 
where  i,  =  length  of    body   (usually    a   wire), 
a  =  area  of  cross-section. 
K  =  stretching  force  applied. 
c  =  total  elongation  produced  by   i'. 

Similar' moduli  hold  for  conipre.s.sion,  flexure,  and  torsion. 
(Crew,  General  Physics,  p. 131.  Also  Ganof's  P/(|/s"'.5,  art. 
87.  .\l,so  Thomson  &  Tait,  Treatise  on  Natural  Philosophy, 
Part  II,  arts.  686-688.) 

At  the  end  of  the  book  there  is  an  alphabetically-arranged 
bibliography  of  all  books  and  journals  referred  to,  and  a  very 
full  index  with  duplicated  references,  so  as  to  aid  in  the 
quick  location  of  subject  matter. 

There  can  be  little  doubt  that  the  idea  underlying  tho 
work  is  a  good  one.  Advanced  students  of  the  sciences. 
I'specially  those  engaged  in  research  wodj — and  we  are  likely 
to  hear  quite  a  lot  of  this  kind  of  workVn  the  near  future — 
will  find  it  u.seful  to  be  able  to  look  up  any  fundamental  law 
or  conception^in  any  branch  allied  to  their  own.  without  the 
neces.sity  of  hunting  through  a  library.  And.  moreover,  such 
a  work  as  this  is  welcome  nowadays  when  none  of  the 
sciences  can  any  longer  be  locked  fast  into  a  separate  com- 
partment, for  one  shades  off  into  another,  and  no  man  can 
define  the   border  line. 


Patent     Extension     Application. — Sir    James    Dewar, 

F.R.S..  LL.D..  is  applying  for  an  extension  of  term  for  Patent 
No.  13,638/190i  for  his  mvention  "  An  improved  method  of  absorb- 
ing gaaes  and  the  application  thertof  to  ih«  («i!cd>ictioa  of  high 
YtttUft  kud  the  lepaiitieti  ii  i}ai«i>" 


OUR    PERSONAL    COLUMN. 

I'lie  Editor.1  inrilti  electricnl  enijiiwcn,  w/iotlier  connecteil  with  tlu 
teckniciil  or  tlte  coninwrciul  niiie  of  the  jiro/enjiiort  and  iniiiiittfij^ 
ulno  electric  frutinviiy  and  railivuij  offiviaUy  to  keep  ceadertt  of  t/te 
Electhical  Review  pouted  at  to  their  movements. 

Central  Station  OIHcials. — The  Morecanibe  Corporation  has 
increa.s»'d  the  .salary  of  its  electrical  engineer  by  £:H). 

The  Walthamstow  T.D.C.  ha.s  granted  th«'  following  in- 
creases of  salaries  to  oflicials  in  the  electricity  department  :  — 
Mr.  (1.  .1.  Hollyor,  ±'H;>  per  annum;  Mr.  T. '  F.  l,ymn,  .i'iS 
per  annuui,  without  bonu.scs;  Mr.  (J.  W.  St\d)l)ings,  i'lO  |«>r 
annum,   with  bonuses;  Mr.  \V.  H.  Arnold,  £10  i>er  annunj. 

Mr.  W.  J.  Cox  has  been  appointed  works  manager  at  the 
Derby  electricity  works,  at  n  salary  of  £'M0  per  annum,  in 
place  of  Mr.   \\  .  C.  Dinn,  resigned. 

Mr.  F.  R.  HoiiLEY,  mains  engineer  to  tho  Lowestoft  Cor- 
poration electricity  lopartmont  for  the  la.st  lOi  years,  has 
been  appointed  electrical  engineer  to  the.  New  Van  Mining 
Co.,  of  LlanidliH^s,  South  Wales,  and  has  already  taken  up  his 
new  duties.  On  leaving  Lowestoft  he  was  pre.sented  with  a 
memento,  tho  pro.sentation  being  made  by  the  chief  engiiu-er 
on  behalf  of  the  whole  of  the  stall  and  employes. 

General. — Sui  John  Turnev  has  retired  from  the  chairman- 

t-hip  of  the  Nottingham  Corporation  Electricity  Committee 
after  occupying  that  position  foi"  over  25  years.  He  is  suc- 
ceeded by  Mr.  R.  H.  Swain.  At  the  last  meeting  of  the  Com- 
mittee, Mr.  H.  Talbot,  the  city  electrical  engineer,  was 
pre.sented  with  a  silver  rose  bowl,  the  gift  of  Sir  John  Turney. 
Mr.  Talbot  has  been  a.s.sociated  with  the  undertaking  for  '25 
years.  Sir  John  has  also  presented  a  silver  rose  bowl  to  Mr. 
.A.  Blown,  the  city  engineer,  on  the  completion  of  50  years' 
service. 

Mr.  H.  R.  PvKE  has  resigned  his  jio.sition  w'ith  the  India- 
Rubber,  Gutta-Percha  it  Telegraph  Works  Co.,  Ltd.,  and 
joined  the  staff  of  Messrs.  S.  G.  Leach  >S:  Co.,  Ltd.,  as  mana- 
ger of  their  motor  department. 

The  Birmingham  City  Council  on  Tuesday  appointed  Mr. 
W.  Brew,  M.Inst.E.E.,  head  of  the  electrical  engineering 
department  of  the  Municipal  Technical  School  at  £400  iH>r 
annum,  in  place  of  Mr.  E.  O.  Turner,  B.Sc,  resigned. 

Prof.  F.  W.  Bdrst.M;L,  Professor  of  Mechanical  Engineer- 
ing at  the  University  of  Birmingham,  has  been  appointed 
gas  examiner,  in  the  prace  of  the  late  Mr.  Oresswell,  at  an 
annual  salary  of  ±''200 

Aid.  Smith  has  been  re-elected  chairman,  and  Col.  Wad- 
ham  (at  present  with  the  Forces)  vice-chairman,  of  the  Barrow 
Corporation  Electricity  .Committee. 

We  desire  to  congratulate  Mr.  George  Sutton  upon  his 
election  to  the  chairmanship  of  the  important  concern  with 
which  he  has  fQr  the  pa.st  36  Vears  been  so  prominently  asso- 
ciated—W.  T.  Henley's  Telogi-aph  Works  Co..  Ltd.  Mr. 
Sydney  Gedge  ha.s  been  a  director  of  the  company  for  37 
years,  and  for  30  of  these  he  has  acted  as  chairman.  His 
genial  presence  at  the  company's  meetings  has  always  en- 
gendered great  good  humour,  and  his  sjMjech  has  generally 
formed  a  .suitable  introduction  to  the  very  practical  inform- 
ing roma'rks  with  which  Mr.  Sutton,  as  managing  director, 
has  acquainted  the  shareholders  with  the  actual  situation  of 
the  electrical  industry  so  far  as  it  was  represented  by  Hen- 
ley's. Mr.  Gedge,  owing  to  advanced  age,  has  decided  to 
relinquish  his  position  as  chairman  as  from  January  1st,  1918, 
but  the  company  will  .still  have  the  benefit  of  his  long  experi- 
ence on  the  board.  Mr.  Sutton  will  henceforth  hold  the 
position  of  chainnan  and  managing  director.  For  Henley's, 
as  for  all  important  electrical  industrial  undertakings,  the 
coming  years  will  bring  innumerable  problems,  but  those  who 
I'omember  how  well  tlie  concern  was  piloted  through  the 
troubled  period  of  several  decades  ago,  and  who  have  fol- 
lowed its  uniform  progress  for  a  good  many  years  past,  will 
feel  a.ssured  that  with  the  exijerienced  leader  of  the  past  36 
vears  at  the  helm  the  concern  will  know  well  how  to  avail 
itself  of  the  very  great  opportunities  that  will  present  them- 
selves for  the  display  of  progressive  and  successful  enterprise. 

Roll  of  Honour. — The  death  in  action  is  reported  of  Cor- 
poral H.  C.  Hammond,  of  the  Tank  Corps.  He  was  formerly 
in  the  s<Mvice  of  the  Lytham  Tiamways  Co. 

Private  Tom  Scott,  who  was  foniievly  employed  at  the 
Leeds  electric  power  station,  has  died  of  wounds  received  in 
action. 

Second-Lieutenant    Ernest   S.    Leakoyd.    Middlesex    Rol'I- 

nt,  who  has  been  killed  in  action,  aued  28  vears.  wa.s  with 

Mes,srs.  .\.  learoyd  i  Son.  metal  nierc-hants,  Clapton. 

WiixiAM  Edwards,  an  employe  nf  the  Barrow  Corporation 
electricity  department,   has  fallen  in  action. 

Corporal  G.  Bf\dle.  formerly  of  the  Scarborough  Tramw"v 
Go  's  sUilV.  who  has  lieen  wounded,  has  been  awarded  the 
Militarv  Medal. 

(Junner  J.  ().  Do.\o\an.  RJLA..  foiu-'lv  en  tb"  pfP  "t 
the  Brompton  &  Kensington  electricity  station,  has  been  killed 
in  action. 

Second-Lieutenant  Vincent  H.,  M.  M'Maho.v,  Mechanical 
Transport,  A.S.C.,  who  appears  in  the  list  ci  officers  men- 
•iotted  by  Lieutenaat'Goneral  Milne,  ComifiaBder-in-Chief  of 
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tho  British  Salonica  Forces,  for  gallant  conduct  and  distin- 
guished .s<'rvices,  i.s  the  son  of  Mr.  J.  J.  M'Mahon,  electrical 
engineer.  Manchester  Corpmation  tramways.  Previous  to  the 
war  he  was  engaged  in  the  rolling-stock  department  of  that 
undertaking. 

Privatt"  R.  Gek,  South  Lancashire  Reginu'nt,  fonneily  nii.ss 
ing.  and  now  reported  killed,  was  prior  to  enlistment  em- 
ployed hy  Messrs.  Charles  Macintosh  i\.-  Co.,  i-leetiic  wire  and 
cahle  manufacturers,  Manchester. 

Lance-Corporal  J.  B.  H.a.mii.ton,  Il.Ii.T.,  who  has  received 
the  V.G.  for  iiio.st  conspicuous  bravery  and  devotion  to  dwtv. 
was^  eniploy<'d  in  tlie  electrical  department  of  the  Steel  Co. 
of  Scotland.  Ltd.,  at  Hallside.  Cambusiang,  tor  many  years, 
and  prior  to  joining  the  H.L.L  he  was  employed  for  six 
months  with  the  Electrical  Co.,  in   Pitt  Street,   Glasgow. 

St^-geant  A.  Aitlkton,  King's  Own  Yorkshire  L.T.,  le- 
ported  wounded  and  missing  a  year  ago,  i.<5  now  officially  re- 
ported_  killed.  He  was  employed  by"Mes,srs.  Vlasto.  Claik 
and  Watson,  electrical  enginwrs,  Warrington. 

Gunner  J.  Shaw,  R.G.A.,  killed  in  action,  was  in  the  em- 
ploy of  the  Tudor  Accumulator  Co.,,  Dukinfield. 

Motorman  A.  A,  Ai.i.kn,  of  the  West  Ham  train«avs.  wdio 
was  promot.ed  in  .Tune.  1917.  to  the  rank  of  Second-Lieutenant 
in  the  l:Sth  Royal  Fu.siliers.  has  been  gi-anted  the  Militai'v 
Cross  for  conspicuous  .service  on  October  4th.  when,  after  all 
other  officers  of  his  company  w-ere  put  out  of  action,  he  took 
charge  and  held  the  position  for  48  hours. 

Sergeant  T.  Barclay,  who  was  employed  on  the  Glasgow- 
Corporation  tramways,  has  lieen  awarded  tlie  Military  Medal. 


NEW     COMPANIES     REGISTERED. 


Arraorduct  British  Co.,  Ltd.   (148,980).— Rcj,'istered  Nov- 

cmb.-r  26th.  Capital,  £50.000  in  £1  sh-iros.  To  acquire  by  lii-rnce  of  the 
Bo.ird  of  Trade  the  untlert^iking  of  the  Armorduct  Manufatluring  Co.,  I, Id,, 
the  books  and  documenls  of  which  ore  liable  to  inspr-ction  under  Section  2 
(2)  of  the  Trading  with  the  Enemy  Act,  and  to  carry  on  the  business  of 
>li-ctrical  engineers,  electricians,  manufaclurers  of  and  deijers  in  intern:il- 
combustion  engines,  conduits,  tubes,  wires,  cabl.s,  pottery,  rubber,  gutta- 
percha, and  metals.  &c.  Purchase  of  considi-rntions,  ffS/jOO  in  cash,  of 
which  faO  is  allocated  to  goodwill.  The  subscribers  (each  with  one  share) 
are:— H.  A.  Marsh,  Ash  Cottage.  Gravellv  Hill,  managing  director;  G.  C. 
Busgell.  76,  Handsworth  Wood  Road.  Handsworth,  Birtningham,  managing 
director;  \V,  H,  Glass'-y.  "  Ovcrley,"  Station  Road,  Yardley,  managing  direc- 
tor; A.  D,  Tipper,  Hamstead  Hill,  Handsworth,  ironfounder;  G.  A.  T.  Le>i/i, 
Penvbrvn.  Sedglev,  near  Dudley,  managing  director;  G.  H.  Fraser  757,' 
Roval'  Liver  Building,  Liverpool,  export  merchant;  J.  D.  Burnside,  i5,  Lawley 
.Street.  Birminghain.  secretary  Minimum  cash  subscription  :  100  shares. 
The_  articles  contain  the  usual  provisions,  for  excluding  eneniv  holdings  or 
for-ign  control.  The  first  directors  are  : — H.  A.  Marsh,  W."  H.  Glasse\' 
A.  D.  Tipper.  G.  A.  T,  Legg,  and  G.  H.  Fraser.  Registered  office:  Bathur'si 
Works,   Wilton.    Birmingh<ini. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Cutting  Bros.,    Ltd. — Memorandum  of  .satisfaction  to  the 

.xtent  of  i'2,900  on  .September  27lh.  I!)17,  of  debentures  created  June  2lllh 
1910,   securing    £3.450,   has   been   filed. 

Gambrell    Bros..    Ltd.— L.-md    Rei,'islrv  Char^ei  on   lease- 

tiold  labor:,torles  and  works  in  .Soulhfi -Ids,  S.W,,  ,lated  October  30th.  1017 
lo  secure  all  moneys  due.  or  to  become  due.  Iron,  eompanv  to  X:,li„nal  Pro- 
vincial    B.mk   of   l-.ngland.   Putney. 

James    Keith   &   Blacliman    Co..    Ltd.— M*  nioramlum   of 

sahsfaction  m  full  on  November  lllh,  1917,  of  debentures  dated  December  5th, 
1902,    securing   £2,400,  h.is   been   filed. 


CITY  NOTES. 


Mr.  C.  W.   Parish  presided,  on  Novem- 

.\mazon  Tele.      lie.-  •27th.   at   the  annual  meeting,   held    in 

fjraph  Co.,  Ltd.     Ixintlon.     He  said  th.-it.  compared  with  th.' 

,  previous  year,  the   improvement   shown  in 

the   reiKjrt  wa.s  quite   satisfactorv.      The  rubber   crop   of   the 

.Ainnznn.ns  district    had    increa.sed   slightly.      During   the   year 

tlie  hiL'Iie.st  and  Itwest  ouotations  ftir  fine  hard  Para  rubber 

were   3s.    /d.  and  2s.   .SJd.   per  lb.    respectively,  and    for   the 

(.'reate.-  part  of  the  time  the  nriie  ws  over  .V.  whereas  dur- 

'o'-  aIa      '"■''^'""^    year   it    nuctii^.ted    between    4s.    Id.     and 

±  f   Vi'^n!;;'^'"   ■"'""^'f'''  "f  the  company  sliowed  an   in- 

evew   of    fS040.    or   over   10    n^r  cent.     The    cross   revenn,. 

Miowed    .-.ri    increase   of    £l0..i.57.   or  over   17    ner  cent       T),e 

."»"l  ,v«^V.n„  pvn^nops   in,r,.««d  hy  only    filU.  or  le.^s   than 

i    por    rmt..    v-K.-h    wns    nt.t    l.-roe    eons'derino    the    r-eno'-il 

v>^  ,n  n-.-».  wh;,.h  h-d  token  ninee  t-ll  over  the  world      Tho 

r^„}t  ^,-.„  ty,«t  fh"  net  veven„e  nhtwed  an  inerepee  of  £0.840. 

I  hey  had  heen  ;.i.|p  to  ndd  1  ner  cent,  to  the  dividend,  and 

to   earn-    forwar.l    al.oiif    £100  nio-e.     The   investments  now 


amounted  to  i;o4,313,  an  increase  of  i;38,839.  They  invested 
a  total  of  i'.Jd.Utia,  in  Briti.sh  Government  .securities.  In  the 
current  year,  the  traffic  receipts  up  to  the  present  were  nearly 
i;3,0iK)  higher  than  tho.se  for  the  same  period  liist  year.  The 
prospects  for  this  season's  rubber  crop  weie  believed  to  be 
gj;;(i.  If  their  t'Xpectations  niiiterialised  he  thought  they 
might  contuleiUly  look  forwiird  to  h;iving  ;tt  lea.'t  as  good  ii 
yeiir  as  the  one  they  had  just  pa.s,sed  through,  A  jiortion  tif 
the  comiiaiiy  s  revenue  was  derived  irom  a  service  of  local 
deferreil  uie.s.sages.  which  was  instituted  in  ,luly,  lilM.  Thcj-c 
iiK'ssages  were  .subject  to  a  delay  of  not  less  than  10  nor  more 
than  -.^4  hours,  and  up  to  September  la.st  year  were  carried 
at  li;:ir-rate.  The  directors,  however,  were  not  very  satisfied 
with  the  result  of  the  exiieriment,  a-s  although  this  cla.ss  of 
traflic  at  first  showed  signs  of  expanding,  it  ultimately  fell 
awiiy  considerably.  They  ilecided,  therefore,  to  make  a  fur- 
ther reduction  in  the  rate,  which  came  into  force  in  October 
last  year,  and  as  a  result  there  was  a  very  .satisfactory  iii- 
crea.se  in  the  number  of  local  deferred  words  transmitted, 
the  receipts  having  increased  by  nearly  .£3,0(X)  as  comparefi 
w  ith  the  previous  year,  and  they  hoped  to  see  a  further  ex- 
pansion during  the  current  year. 

The  report  of  the  directors  for  the  year 
Allj5eineiqe         ended    .June    3(lth,     1017,    .states    that  "  the 
l^lektrizitats        wdiole  of  the  .company's  activity   w^as  de- 
Uesellschaft.        voted,   as  in    the    preceding    year,   to    the 
problems   raised    by    the    war,    the    multi- 
plicity and  extent  of  which  would  be  reserved  for  mention  in 
the  future  period  of  {X'ace.     At   present  the  company   would 
have  to  limit  itself  to  the  statement  that  the  orders  received 
anil  the  deliveries  effected  were  con.siderably  greater  than  in 
lUbVlti.     The   superficial   area   covered   by    the  workshops   in 
full  operation  had  ri.sen  from  203,874  square  metres  to  808,881 
square  metres,  and  the  number  of  employes  at  the  end  of  the 
financial  year  had  advanced  to  79,293. 

The  machine  .sets  in  construction  in  the  turbine  factory 
comprised  those  of  powers  rising  to  50,000  KW.,  whilst  the 
machinery  works  had  carried  out  the  largest  types  of  trans- 
formers hitherto  made,  namely,  of  tW.OOO  KW.  and  110.000 
volts,  and  was  continuously  occupied  with  the  production  of 
high-tension  material.  In  wireless  telegraphy  important  inno- 
vations were  developed,  and  the  deliveries  of  the  apparatus 
f.icttiry  exceeded  the  figures  for  the  previous  .vear.  It  was 
possible  for  the  glow-lamp  branch  to  bring  .sale  prices  into 
better  proportion  to  the  costs  of  production.  The  aeroplane 
department,  for  Which  woik.«hops  had  been  erected  at  Hen- 
nig.sdirf.  and  at  Johannisthal  on  the  Fpp,.!-  Spree,  was  carry- 
ing out  work  which  alforiU'd  satisfactory  prosjiects  also  for 
peace   times. 

The  demand  for  electrical  machinery  and  apparatus  for  war 
industries,  particularly  the  chemical  industry,  was  excep- 
tionally active.  Remunerative  orders  were  also  received  from 
the  coal  mines,  whil.st  the  iron  and  steel  works  continued  to 
require  electrical  equipment,  especially  large  rolling  train 
drives.  The  central-station  department  completed  the  Ger- 
stein  works  in  Westphalia  with  a  capacity  of  30.(KX)  K\v.,  and 
the  power  station  at  Zschiirnewitz,  in  the  lignite  district  of 
Pitterfeld,  for  the  Electro  Works  Co.,  and  the  power  station 
at  the  Fortuna  mine  was  enlarged  by  8,000  kw.  The  Ferro- 
Silicon  Works  of  Elverlingen  placed  an  order  for  a  complete 
sinking  plant  with  a  transrormer  output  of  ll.OOff  KW.,  and 
the  Bavarian  Nitrogen  Works  Co.  anil  the  Silesiiin  Electricity 
and  Gas  Co.  gave  contracts  for  turbo-dynamos  of  large  diinen- 
.sions.  In  the  case  of  the  railway  department,  the  activity 
was  almost  exclu.sively  applied  to  the  production  of  replace- 
ment plant  for  exi.sting  lines,  and  the  work  on  the  A. E.G. 
high-sp<'ed  railway  in  Berlin  was  temporarily  restricted.  The 
accounts  .show  the  following  figures  for  the  pa»t  four  years. 
20  marks  being  assumed  as  the, equivalent  of  £\  sterling:  — 

1915-lfi.  I91fi-I7. 

.Share    c;ipitai        i ...     ... 

Gross    profits         

General    expenses       

'r-ixes       

War  allowances 

Di-preciation  

Net     profits  

Net    profits,    including    balance 

forward  

Dirci-tors'    fees      .,;     

Bonus.'s    to   staff         

IVnsion    fund        

W';ir     benevolence  

Dividend  ^     ... 

Dividend,    per    cent.          4B    .-- 
C;irrii-d    forvv;ird  

The  .sliare  capital  now  stands  ;it  £10.000,000,  the  diflcrence 
between  this  amount  and  .£9.20<l.(HKI  given  in  the  table  only 
ranking  for  dividend  from  luly  1st,  1917.  In  addition,  the 
loan  debt  reaches  £.5.274,00(1.  and  the  mortgage  d.'bt  £1.3;_>.O0O. 
The  credit  at  tlie  eomiianv's  bankers  is  stated  to  be  £.)..)7o.0fNI. 
as  compared  with  £(;,(;rf),(XI0  in  191.J-1(i,  and  £!..")31,(K)0  in 
1014-1.5.  whilst  the  advances  made  to  the  Berlin  Electricity 
Works'Co..  the  X.R.C,.  High-speed  Railwi,(-v 'Co.,  and  other 
iinderfakings  rai.se  the  total  outstanding  credits  to  £10.710.0(KI. 
as  again.st  i'lO.OlO.OflO  in  the  preceding  year.  It  is  further 
mentioned  that  all  new  machinery,  plant,  patterns,  &c..  have 
been  entirely  written  off.  as  in  previous  years.  In  conclusion, 
the  report  gives  i)articula.rs  of  the  coiupanv's  investments 
and  lefer.s  to  the  transfer  to  the  State  .of  the  interests  held 
in  the  Electro  Works  Co. 


191:1-14,  I'ii4.1."> 

i7,7.">ll,lll«l  i'7.7,".ll,llllll  t9,2lin.0lll)  ,C9,200,(IOO 

l,n2,i«iii  i„vi4,iiim  i.9s7.ono  2,:B9,oijo 

73.000  73,01111  91,1100  103,000 

100,11011  1  iii.ono  1 13,11011  i95,mMi 

—  2:)O,IIO0  377,000  5117.0011 

44  Olio  44,000  4.1.000  .Vi.OIIO 

9118.000  1.028.000  1.324,000  1,478.000 


941.000 

1,0114,000 

1 ,359,000 

1.518.000 

23.0110 

27.000 

2H.li:iO 

:<4.non 

liD.llOO 

75,0011 

1110,0011 

100.000 

,iO,000 

75.01  HI 

11111,11111) 

100,000 



7."i,llilil 

75,000 

775,000 

S52.000 

1,017.000 

1,1,-,0,OIHI 

10 

11 

12 

121 

?li,0flfl 

35,000 

39.000 

.19,000 
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French 
Companies. 


'fitc     Sucii'lc    I' ICclaiiayc    Elcclriqiu-    iv- 
ports  net  piolits  of   ,t'l'.h.i,U(X)  foi'   the   yoiir 
omtod    on     Juno    30th,    1917,     us    again.st 
.i'i4t),(K.K)   in   the  i>iovious   year.      It  is  pio- 
luistnl  to  ili.-itribnti'   I'i.s.  iicr  shaio,  as  in  1915-1(). 

Tkv  I'liiiiimdiiii'  I'liriiiciiiic  ilc  I'Air  \'iuiiiiiiiii('  rcpmt.s  ni't 
piolits  of  .f:iV,(KNI  lor  lill(;-17,  a.s  contra.st*"!!  with  -ti-^.OfH)  in 
tho  prvvi<}us  12  months.  A.s  the  nnniiii>ssi>(l-air  business  ic- 
.s>ilt<'(l  in  a  dclicit,  no  profits  woulil  liavc.  boon  voali.scd  liad 
it  not  boon  lur  tho  return  roooivod  IroMi  tho  .sottloniont  of 
aooounts  with  tho  Vnion  dos  Sootouis  and  frcau  invostnionts. 
Tho  dividend  in  1915-11)  was  at  tho  rate  of  £1  4s.  per  .share, 
and  it  is  assumed  that  the  rate  for  the  past  year  will  bcl4s.  ud. 
per  share. 

The  dirootors  of  the  Socii'fi'  IndiislrirUc  (Ics  Telephones  re- 
port {jross  prolits  amounting'  to  .i':f73,(KX)  for  tho  year  ended 
ou  ,lune  30th,  1917,  as  eomparod  with  ,£'2t)0,()00  in  the  pre- 
eediufe'  year.  Aftvr  dochioting  nenoi-at  expons<^s,  intere.st  on 
Kwns,  and  setting;  aside  .i'l(ll).(K)0  for  depreciation,  as  against 
f(iO,(X)0  in  19b")-I(;,  the  balance  [wrniits  of  tlio  payment  of  a 
dividend  of  t'l  i'is.  per  share,  as  eontra.stod  with  i'l  4s.  and 
I'is.  per  sliai-i'  in  tlio  two  previous  years  rosjieotively.  Tho 
sum  of  .i'('i.|,0(Kl  has  l)oon  plaeed  to  tlie  continyeney  fund,  and 
.i'3tl.(KHI  to  tho   legal  reserve  funil. 

Tlio  report  of  the  Soeielc  d' Elcctrii-MrtaUitraie  dc  Dices  for 
191(i-17  states  that  new  workshops  were  erected  for  Army 
jnirposes.  and.  apart  from  these  installations,  the  greatest 
work  iindortakon  related  to  the  diversion  of  the  sources  of 
tho  Val  au  Loup  and  of  the  Caudeniuche.  As  net  profits  the 
accounts  show  the  sum  of  i''2-23.tK.I0,  as  compared  with  £'231 ,000 
in  the  preceding  year,  and  a  dividend  of  ,i"2  8s.  jxn-  .share  has 
boon  declared  for  1916-17.  The  re.serve  fund  has  received  an 
adilition  of  iidl.OOO,   thus  raising  it  to  i'ilCOOO. 

Tlie  Seieieie  Anoiiiime  Elceiio-MetaUurgiqiic  {Procedes  ,Pniil 
Girod)  reports  that  the  works  were  actively  engaged  in  lOlli 
not  only  in  the  distribution  of  energy  for  the  Acieries  Paul 
Girod  a.s  well  a.s  in  the  district  of  Lyons  served  by  the 
Societe  Hydro-Electrique  de  Lyon,  but  also  in  the  production 
of  special  alloys.  After  providing  for  depreciation,  the 
accounts  show  net  profits  amounting  to  ^281,(KKI,  as  com- 
jiared  witli  £.)9,(l(l()  in  191-5.  The  tax  on  war  profits  absorbs 
j£172.(X)0.  and  the  balance  permits  of  the  payment  of  a  divi- 
dend of  i'2  per  share.  At  the  recent  meeting  a  proposal  Avas 
confirmed  for  amalgamating  the  company  with  its  subsidiarv 
— the  Compagnie  des  Forges  et  Acieries  Electriques  Paul  Girod. 
The  transaction  is  to  take  place  this  year,  after  the  latter's 
capitsil  has  been  increased  for  the  purpose  of  effecting  an, 
interchange  of  shares. 


Fraser  &  Chalmers,  Ltd. — For  the  year  ended  June  30th 
last  tho  profit,  after  providing  for  all  expenses  and  deprecia- 
tion, and  after  making  provision  for  special  taxation,  was 
±'3(j,174,  as  compared  with  £24,609  in  the  previous  year.  The 
works  have  been  fully  employed,  and  an  increased  output 
has  been  obtained.  The  results  show-  improvement,  notwith- 
standing the  heavy  increases  in  the  cost  of  material  and 
labour,  and  the  dilHculty  of  obtaining  sufficient  supplies.  The 
merchandise  ■  business  in  South  Africa  ha.s  also  been  on  a 
larger  .scale,  in  spite  of  freighting  difficulties,  and  the  results 
of  the  trading  there  and  at  the  other  branches  of  the  company 
have  been  s;itisfactory.  The  directors  recommend  a  dividend 
of  .3  per  cent.,  less  tax,  on  the  ordinary  shares,  and  after 
transferring  £20.(HH)  to  the  reserve  account  (increasing  it  to 
±'l(Hl,(Kl(l)  to  carry  forward  the  balance  of  £16,773.— F/nnHc/nl 
Tltucs. 

Tata  Hydro-Electric  Power  Supply  Co.,  Ltd, — The  great 
■  success  with  which  the  introduction  of  electric  ixjwer  from 
'  '  the  generating  station  on  the  Ghats  is  being  developed  in 
Bombay  is  revealed  by  the  report  of  this  company  for  the 
half-year  ending  .June  30th.  The  company  paid  dividends 
of  7  per  cent.  |>er  annum,  both  preference  and  ordinary 
shares,  for  the  second  half  of  last  year.  For  the  half-year 
just  ended  the  directors  recommend  a  further  7  per  cent,  per 
annum  for  jjreference  shareholders,  and  a  further  8  per  cent, 
jier  annum  on  ordinary  shares.  The  current  now  being  sup- 
plied to  motors  in  Bombay  amounts  to  4S,(KX)  h.p.  The  whole 
undertaking  has  been  working  most  satisfactorily.  Thirty-.six 
mills  are  receiving  power,  and  only  the  difficulties  arising  from 
the  war  prevent  development  being  more  rapid.  Good  progress 
has  been  made  with  the  preparation  of  the  new  lake  at  Shira- 
wata  above  the  (ihats  for  the  supply  of  additional  watcu'  to  the 
generators,  and  two-thirds  of  the  new  dam  there  ha>  Imvii 
completed. — Itidian  Eityineering.  " 

Companies  Struck  Off  the  Register. — The  followiofj  com- 
panies have  been  struck  off  the  Pi<'gister,  ijnd  are  accordingly 
di.s,solvod  ;  — 

.\(l\-Uory   En^inf-('r>'  forpuralion.  Midland   Magneto  Co. 

.\ll-Briti^I)   Kir-ctric;il   Co.  Fletcher's  Electric  Fittings. 

.Alplioiis   Custodis   Cliininey   Construe-  Krupka   &   Jacobv,    Ltd. 

tie  I  :■+■;..«  ':..,-,ii„:- 

Anti-Gcrman  League.  Magneta  7'iine  Co. 

Brazilian  Traction.  Litsht  &  Powpr  Co.— Oii,-jrtei-b-  divi- 
dend of  1>  per  cent,  on  the  fuUy-paid  cumulative  preference 
shares.  , 

AVestern  Telegraph  Co.,  Ltd. — First  auarlerlv  dividend,  3s. 
per  share,  free  of  tax.  for  the  year  ending  June,  1918,  being 
at  the  rate  of  6  per  cent,  per  annum. 


United  Wire  Works,  Ltd. — l-'or  Ihe  ye.ar  eiuU-<l  .S<-puinUr 
30th,  after  pii.vKliiig  for  ilopreciation,  bad  debts,  and  extxvs 
profits  duty,  lite  ciedil  baiaiico  is  ,£M,03().  Dividenti,  7J  per 
cent,  on  ordinary  shares,  free  of  inct)nie-tax,  i'l,5(J0  to 
geneial  reserve,  leaving  £3,736  to  carry  forward. 

Adelaide  Llectric  Supply  Co.,  Ltd. — \  fin.-il  dividend  on 
tho  orilinaiy  .-hares  of  7  fier  ci'iit..  tax  fro<',  is  announced, 
making  12  per  ii-ril..   lax  free,   for   tho  year. 

Melbourne  Llectric  Supply  Co.,  Ltd. — Fin.d  tlividond  on 
the  consolidateil  ordinary  bIock  of  5  per  cent.,  tax  free,  making 
10  jH'r  cent.,  tax  free 

Pollock  &  Macnab,  Ltd. — .\  petition  for  confirming  the 
reduction  of  oajiital  from  .£60,0(K)  to  .£50,(XXJ  has  been  prc- 
.sented. 

Globe  Tele};raph  &  Trust  Co.,  Ltd. — Ou.-irterly  dividend, 
2s.  per  share  on  the  ordinary  shares,  free  of  tax. 

Provincial  Tramways  Co.,  Ltd. — With  the  final  dividend 
and  bonus  now  announced,  tlie  total  distribution  ou  the  ordi- 
nary .shares  for  the  year  is  10  per  cent. 

Cape  Electric  Tramways,  Ltd. — Dividend,  5  per  cent., 
less  tax. 


STOCKS     AND     SHARES. 


TUESD.W    EVLNING. 

Had  these  been  ordinary  times,  the  quietude  such  as  the 
Stock  Exchange  markets  are  experiencmg  would  have  been  . 
attriouted  to  the  advent  oi  Chnstaias,  but  as  this  is  scarcely 
a  reason  which  can  be  advanced  in  war-time,  members  of 
the  House  put  down  the  somewhat  lifeless  condition  of  mar- 
kets to  tho  Kussian  developments,  to  the  War  Bonds  cam- 
paign, and  to  tho  news  of  a  slight  set-back  on  the  Western 
Front.  Prices  keep  .steady  in  most  departments,  and,  having 
tegard  to  the  paucity  of  business,  to  say  nothing  of  the  claims 
of  the  Government  borrowings,  it  is  a  little  surprising  that 
the  general  strength  should  be  so  well  held.  There  is  less 
gambling  going  on,  which  is  a  good  thing,  but  it  has  tho 
effect  of  causing  markets  to  appear  dry  and  inanimate. 

The  home  railway  position  has  not  been  improved  by 
the  settlement  of  the  latest  strike.  Prices  gave  way  on 
the  trouble  which  api)eared  imminent,  and  they  have  not 
recovered  from  the  loss  which  they  then  sustained,  notwith-^ 
standing  the  compromi.se  arrived  at  between  employers  and 
employed.  It  is  assmuetl  that  the  greater  part  of  the  increased 
wages  bills  will  have  to  be  footed  by  the  Government,  i.e., 
the  country,  and  that  tho  companies  themselves  will  bear 
but  a  small  proportion  of  the  extra  burden  laid  upon  the 
industry  by  the  latest  all-round  rise  in  v\'ages.  People,  how- 
ever, look  ahead,  and  are  disposed  to  wonder  what  will  be 
the  position  at  the  end  of  the  war,  when  the  companies  will 
presumably  re-assume  control  of  their  own  affairs,  and  when 
there  «'ill  be  no  Government  subsidy  to  help  meet  the  in- 
creased costs  of  wbrking.  It  is  held  accordingly  that  every 
lise  in  costs  .stores  up  fuUire  difficulty  for  the  railway  com- 
panies, and  adds  to  the  reasons  why  investors  should  .seek 
fields  other  than  home  railway  stocks  for  the  employment 
of  their  money.  Undergrounds  are  concerned  indirectly  by 
the  broad  considerations  which  govern  British  railway  work- 
ing, and  the  stocks  are  heavy  with  the  rest. 

The  most  active  feature  of  the  markets  with  which  we  deal 
is  furnished  by  another  jump  in  American  Marconis.  The 
price  has  .strengthened  26s.  3d.,  and  has  been  .steadily  rising 
from  a  level  nearly  10s.  lower  do's^n.  As  we  have  already 
indicated,  the  buying  comes  principally  from  the  North  of 
England,  where  rumour  credits  inside  information  with  i^ews 
<_if  an  important  contract  just  concluded  by  the  American 
Marconi  Co.,  and  optimists  look  for  the  price  to  go  well  over 
30s.  It  may  be  well  to  lay  accent  on  the  word  optimists. 
The  parent  shares  are  practically  unchanged,  though  the 
strength  of  .\mericans  reflects  a  little  brightness  to  Canadians, 
these  hardening  to  lis.  9d.  Marines  are  also  a  good  spot 
at  .52s. ;  and  this  section  of  the  industrial  market  is  one  of 
the  few  strong  spots. 

Anglo-American  Telegraiih  Preferred  weakened  a  trifle,  but 
the  cable  list  as  a  whole  is  .strong,  and  the  monotonous  com- 
plaint is  reiterated  that  it  is  ea.sier  to  sell,  than  it  is  to  buy. 
Some  people  are  talking  of  the  possibihty  of  another  incivase 
in  the  dividends  of  the  Western  and  Eastern  groups,  with 
its  corollary  of  a  rise  in  the  Globe  dividend.  Speaking  with- 
out intimate  knowledge,  this  seems  to  be  looking  rather  far 
ahead,  because,  with  the  possibility  which  has  to  bo  faced  of 
further  taxation,  it  can  hardly  be  expected  that  such  con- 
.servative  boards  as  these  which  control  the  affairs  of  the 
cable  companies  would  increase  dividends,  save  in  very  excep- 
tional circumstances,  and,  moreover,  rates  have  already  been 
advanced  once  since  tho  outbreak  of  the  war. 

Western  Telegraphs  are  i  better,  and  so  are  China  shares. 
The  usual  quarterly  dividends  on  Globe  ordinary  and  pre- 
ference are  just  declared.  Great  Northerns  are  flat,  a  drop 
of  .50s.  occurring  on  a  little  nressure  to  sell.  Cuba  Sub- 
marines are  good,  with  a  os.  riH<\  Oriental  Telephones  have 
reacted,     .\utoniatie  Telephone  ordinary  are  better  at  21s.  3d. 

Citv  of  I^ndon  Electric  ordinary  rose  J  to  13i.  and  the 
remainder  of  the  list  keeps  very  ho>-d.  Manufacturing  issues 
are  somewhat  in-egular.  General  Electric  ordinary  are  20s. 
up  at  20i.    India-Kubbers  gained  i  at  14i    Electric  Construe- 
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tioiis  havi'  iccovciori  tlieir  iliviilcrul  (Iriluctiiiii.  Brush  uidi- 
naiy  impjovod  to  "iMJ.  British  Ahiiuiiiiuiu  show  a  small  rise 
at  H'is.  (id.  On  the  other  Iiiiiul,  Wostiughousn  iireforpiu-e 
have  r«'co(li'(l  to  5()S.  lid.;  Bahcin-ks  are-  the  turn  easier  at 
l)4s.  Gd.     Edison  Swan  keep, steady  at  2(>s. 

The  Adelaide  Eleetrie  Supply  Co.  declares  a  final  dividend 
of  7»i)er  eont.,  niakinti  13  per  cent.,  free  of  tax,  for  the  sixth 
snocossive  year,  and  the  Melhourne  Co.  i.s  to  pay  5  per  cent., 
inakiug  10  pev  cent,  (also  tax-free)  for  (ivo  years  running.  In 
spite  of  these  exct'llont  results,  Melbourne  ordinary  has  fallen 
■i  points  to  170.  Adelaide  ordinary  are  not  quoted  on  this 
side.  The  t>  Jier  cent.  pr<>forencc  stand  at  4J.  Anglo-Argen- 
tine First  preference  i;\eakened  to  '2  15/16  on  the  incessant 
labour  alamis  in  the  Rt^pnblic.  Mexican  i-ssues  are  flat.  The 
Second  Mortgage  bonds  of  tho  Light  A  Power  Co.  have 
(Iropivd  to  "265.  Rio  Seconds  are  easier  at  70.  Georgias  fell 
i  to  13.  British  Columbia  4i  per  cent,  debenture  at  58  is 
ii  up,  thougli  the  preference  is  2  points  lower  at  42i. 

Tlie  rubber  market  remains  lifeless,  and  the  fall  in  the 
price  of  the  material  to  a  little  below  half-a-crown  per  lb. 
led  to  a  fresh  bout  of  ))rofit-taking.  Kubber  is  out  of  favour 
for  the  time  being.  There  is  no  .speculation  going  on,  and 
the  buyers  of  the  earlier  part  of  the  year  are  now  devoting 
their  financial  energies  to  .shares  which  offer  more  scope  for 
inunediate  profit.  The  base-metal  markets  are  Abetter,  more 
especially  that  for  tin  shares,  where,  a  further  record  attained 
by  the  metal  itself  has  had  the  effect  of  bringing  in  buyers 
for  West  Africans,  although  the  home  products  of  Cornwall 
are  still  neglected.  The  armament  group  has  given  way,  and 
there  is  not  so  much  going  on  in  iron  and  steel  shares  gener- 
ally, the  decline  in  activity  siwlling,  as  usTial,  a  slight  re- 
action in  quotations. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  maJdng-  uae  of  the  figures  appearing 
in  the  following  list,  that  in  some  oases  the  prices  are  only  general, 
and  they  may  vary  accordinjj  to  quantities  and  other  oiroumatances. 


SHAKE    LIST    OF    ELECTRICAL    COMPANIES. 

Hon   HliXOTBIOITY  OOHPAMIKB, 

Dividend  Price 

>■      *      ^  Dec.  4,     Rifle  or  fall 

191S.    1916.  1917.        this  week. 

Brompton  Ordinary       ....      10         9  6J  — 

Cbaring  CroBs  Ordinary          ..66  4^  — 

do.       do,        do.     4iPre(..       H  H  88  — 

Chelsea        4  B  33  — 

City  of  London B  8  18^  -1-1 

do.       do.    6  per  cent.  Pret,       8  6  lOj  — 

County  of  London          . .       «. .       T  7  11  — 

do.         6  per  cent.  Pref.       6  6  lOi  — 

Kensington  Ordinary     ....       7  6  eg  — 

London  Electric B  B  1  — 

do.        do.  6  per  cent.  Pref.       6  4  8)  — 

Metropolitan        B  B  Bi  — 

do.           4i  per  cent.  Pref,       4i  4i  8}  — 

St.  James'  and  PaU  Mall         . .       B         8  7  — 

SoQth  London       6  6  3  — 

South  Metropolitan  Pref,        . .       7  7  21/6  — 

Westminster  Ordinary  ....        1  7  6g  — 

TlUlaRUHS  AND  TlLBPHOMXS, 

Anglo-Am.  Tel.  Pref 6         6  96i  —  i 

do.            Det BS/e      li  18^  ■^  i 

Chile  Telephone B         8  7^  — 

CobaSub.Ord 6         7  91  -I-  i 

Eastern  Extension          ....        8         8  14|  4-  | 

Eastern  Tel.  Ord.            ....        8         8  149)  — 

Olobe  Tel.  and  T  Ord 7         7  18|  — 

do.              Pret.           ..6         6  loj  — 

Qreat  Northern  Tel aa  34  SfiJ  — 2$ 

Indo-European 18  18  62)  — 

Marconi       10  16  8^  — 

Oriental  Telephon 5  Ord.        ..10  10  Bi  —  ;, 

United  R.  Plat"  Tel 8         8  63  — 

West  India  and  Pan 6d.  6d.  1,\  — 

Western  Telegraph        . .        . .       7         8  ISJ  -I-  J 

Hoiu  RAiLa, 

Central  London,  Ord.  Assented        4         4  60)  — 

Metropolitan         1         I  jji  _  i 

do.        District      ..        ..      Nil  Nil  16j  — 

Undergroond  Electric  Ordinary     Nil  Nil  l|  — 

do.              do.     "A"     ..     Nil  Nil  e/u  — 

do,              do,     Income         6         4  81}  —  ) 

FoBiiaM  TaiMS,  Ac, 
Dividend 

1916.  1916 

Adelaide  Bnp.  6  per  cent.  Pref.        6         6  4Z  — 

Anglo-Arg.  Trams,  First  Pret.          6i       6i  2M  —  ,'. 

do.               and  Pref.  ..       64  -  2^  - 

do.               6  Deb.      . .       6         S  67xd  — 

Brazil  Traotionfl . .         ....       4         4  46  

Bombay  Electric  Pret 8         6  95  — 

British  Columbia  Etec.  Rly.  Pice.    6         6  49A  —2 

do.             do.           Preferred  NU  Nil  80  — 

do.             do.           Deterred  Nil  Nil  28  — 

do.             do.           Deb.           4}        4i  6t                   -( -2* 

Mexico  Trams  6  per  cent.  Bonds     Nil  Nil  V2  — 

do.            6  per  cent.  Bonds     Nil  Nil  85  —1 

Mexican  Light  Common         ..        Nil  Nil  Mk  — 

do.             Pret Nil  Nil  81  — 

do.            Isl  Bonds       ..        Nil  Nil  4Ui                — 
MuicrioKmiNo  Oounnitr 

Babcook  ft  Wilcox         ..        ..       I6  16  8.,'i  —    ', 

British  Aluminium  Ord.          ..         7  10  IS                 +  Ih, 

British  Insulated  Ord 17*  20  8  — 

British  Weslinghouso  Pref.    ..        7*       71  2'3  —A 

Callenders 20  90  nj '  — 

do.       6  Pref.          ....        8         5  ii  

Caatner-Eellner 29  SO  8,',  — 

Edison  Swan,  fully  paid          . .        _  _  jl  _ 

do.       do.  4  per  cent.  Deb,        4         4  74}  _ 

Electric  Construction  ..        ..       71       71  lAid  *■  J. 

Gen.  Elec.  Pret (T       6  10?  I" 

do.        Ord 10  10  2a|                4.1 

Henley 26  96  163                — 

do.      4i  Pref 4i       44  4                 — 

IndiaBnbber       10  10  141                +  1 

r»lHl»Pk  CMi 90  30  4l{               _ 

*      rl<»D4iIftl<  (tti  ot  lagecir«»t, 


Yield 

p.c. 

£6  18 

G 

5  17 

8 

6  13 

4 

6    9 

1 

6    0 

9 

6  18 

fi 

6    7 

B 

5  18 

6 

6  11 

7 

Nil 

6    6 

8 

4  12 

4 

7    4 

0 

6  14 

fi 

6  18 

4 

6  10 

6 

6    5 

8 

6     4 

3 

6    8 

4 

«  11 

4 

*7  11 

4 

•6     7 

7 

•6    7 

0 

•6    1 

10 

6  17 

1 

6  11 

6 

6    8  10 

4  12 

4 

8    4 

0 

•6  18 

H 

•a   9 

6 

♦6    5  10 

6  12 

4   n 

n 

Ni 

Ni 

Ni 

•4  18 

•2 

6    3 

1 

9    7 

4 

7    9 

8 

6    8 

1 

11  16 

4 

NU 

Nil 

7    6 

7 

N:l 

Nil 

Nil 

Nli 

4  11 

8 

6    8 

1 

6  18 

4 

6    6 

4 

6  18 

0 

6    1 

S 

5  IB 

8 

Nil 

6    7 

S 

<i    6 

4 

6  18 

n 

4  18 

9 

7  18 

§ 

6  13 

•6  18 

n 

H  U 

1 

Wednesday. 

December  Sth. 

CHEMICALS,  (bo. 

Latest 
Price. 

Fortnight's 
Inc.  or  Deo. 

a  Acid,  Oxalic 

per  lb. 

1/6 

a  Ammoniac  Sal        

per  ton 

£16 

a  Ammonia,  Muriate  (large  cryfltal) 

,, 

£»8 

a  Bisulphide  of  Carbon 

,, 

£23 

a  Borax 

,, 

£sa 

a  Copper  Sulphate 

£6(i 

a  Potash,  Chlorate 

per  lb. 

2/6 

a        „        Perchlorate 

2/- 

a  Shellac 

per  cwt. 

£11  10 

£4  inc. 

a  Sulphate  of  Magnesia 

per  ton 

£16 

a  Sulphur,  Sublimed  Flowers 

,, 

£95 

,  , 

a        ,,          Lump 

„ 

£25 

,, 

a  Soda,  Chlorate        

per  lb. 

lOid. 

a      „      Crystals         

per  ton 

12U/- 

,, 

a  Sodium  Bichromate,  casks 

per  lb. 

•• 

•* 

METALS.   &c. 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

.. 

c      ti      Tubes  (solid  drawn) 

,, 

, , 

c      ,,      Wire,  basis 

„ 

^^ 

c  Copper  Tubes  (solid  drawn) 

,, 

l/6i  to  1/7 

g      ,,       Bars  (best  selected) 

per  ton 

±•117 

£3  dec. 

g      „       Sheet          

,, 

£147 

£ii  dec. 

g      „       Rod 

„ 

£117 

£8  dec. 

d      „       (Electrolytic)  Bars 

£125 

d      „                 „              Sheets      .. 

£152 

d      11                II             Wire  Rods 

,, 

£133 

d      „                II             H.C.  Wire 

per  lb. 

1/35 

/'Ebonite  Rod 

3h 

f       „       Sheet         

2/6 

,, 

n  German  Silver  Wire        ..        ., 

2/3 

,_ 

h  Gutta-percha,  tine 

6/10 

h  India-rubber,  Para  fine  . . 

2/54 

I/,  dec. 

I  Iron  Pig  (Cleveland  warrants)    . . 

per  ton 

Nom. 

Z     „    Wire,  galv.  No.  8|  P.O.  qual. 

,, 

£42 

g  Lead,  English  Pig 

„ 

,, 

g  Mercury                    

per  hot. 

Nom. 

,, 

e  Mica  (in  original  oases)  small  . . 

per  lb. 

6d.  to  Sl- 

,, 

e      1,                 II             II      medium 

ats  to  6/- 

,, 

e      „                1.            ,1      large  .. 

7/6  to  14/.  «  up. 

,, 

d  Silioium  Bronze  Wire 

per  lb. 

l/8i 

, , 

r  Steel,  Magnet,  in  bars 

per  ton 

,^ 

g  Tin,  Block  (English) 

,, 

n    1,      Wire,  Nos.  1  to  16    .. 

per  lb. 

8/10 

Id.  inc. 

a  G.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd. 


(Quotations  supplied  by- 


g  James  &  Shakespeare. 

h  Edward  TiU  &  Co. 

(  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Orraiston  A  Sons. 

r  W.  F.  Dennis  4  Co. 


Electric  Traction  in  Coal  Mines. — In  the  United  States 

to-day  storasre  battery  locomotives  are  being  used  in  mines  both  for 
gathering  service  and  (or  main  haulage.  As  one  of  these  "  electrics  " 
will  do  the  work  of  three  to  eight  mules,  it  displaces  a  large 
number  of  drivers,  who  cau  be  more  profitably  employed  at  the 
coal  face.  The  cost  of  hauling  coal  and  ore  with  storage-battery 
locomotives  is  only  about  one-half  what  it  costs  to  haul  with  mules 
or  horses,  and  the  mine  output  can  be  materially  increased  and  the 
sanitary  conditions  improved  by  the  use  of  the  electric  vehicle. 
The  Electric  Vehicle  Section  of  the  National  Electric  Light  A  ssociation 
has  collected'  some  interesting  data  showing  the  actual  savings  of 
the  miniature   electric   locomotives   over   mule    hauUage  in  mines. 

The  Madison  Coal  Corporation,  one  of  the  largest  coal-mining 
corporations  of  the  middle  West,  which  strongly  advocates  the  use 
of  the  electric  locomotive  in  coal  mines,  based  on  actual  operating 
experience,  states  that  in  addition  to  the  money  saving  in  ton 
haulage  there  is  a  remarkable  financial  economy  in  the  prevention 
of  injuries,  for  while  mule  drivers  form  only  5  per  cent,  of  the 
entire  working  forces,  their  accidents  amount  to  26  per  cent,  of  the 
whole  number,  and  the  cost  in  connection  with  them  amounts  to 
:U  per  cent,  of  the  total  liability  cost.  It  is  found  that  the  total 
monthly  cost  of  m.-iintaining  four  mules  with  drivers  is  S342.80  ; 
the  tonnage  gathered  is  8.3158  tons,  and  the  cost,  altogether  with 
mules  and  drivers,  per  ton,  is  $'040;Ki.  The  cost  of  maintaining  a 
storage-battery  locomotive  one  month  is  ^ilT.'/TO:  the  tonnage 
gathered  is  8.900  tons,  and  the  total  cost  including  5'00I25  for 
enei-gy  per  ton  is  S'020'Jii,  showing  a  difference  in  favour  of  the 
locomotive  of  S'Ol'Jil"  per  ton. 

The  Pocahontas  Smokeless  Coal  Co.,  of  West  Virginia,  is  also 
successfully  operating  storage-battery  locomotives.  .\t  this- mine 
four  cars  each  weighing  1.300  lb.  empty,  and  4,100  lb.  loaded  are 
hauled  on  each  triji  by  one  electric  locomotive,  on  main  entry,  a 
distance  of  about  2.."i00  ft.,  including  1,200  ft.  against  3  per  cent, 
grade,  400  ft.  against  2i  per  cent,  grade,  and  short  grades  of  5  and 
7  per  cent.,  all  against  the  loads.  To  get  out  the  400  tons  a  day 
that  this  mine  should  produce,  the  mule  haulage  would  cost  $73.")  a 
month  and  battery  haulage  •'*3oii  a  month;  making  the  very 
substantial  saving  of  .S129  a  month  in  favour  of  the  "electrics." 
Furthermore,  the  maximum  numl)er  of  mules  and  cars  allowed  by 
the  track  oonditions  could  not  handle  400  tons  a  day.  The  upkeep 
on  ties  and  track  was  quite  considerable  with  the  mule  haulage, 
and  is  greatly  reduced  with  the  locomotivea.  It  is  estimated  that 
in  one  year  the  "  electrice  "  will  save  the  oost  of  the  whole  laatall- 
lition,  and  at  the  tame  ti&v  iaenate  tji«  teal  output  bjr  two-tlilrdii 
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DIESEL     ENGINES     AND     THE      WAR. 


liv    •  I'ULVEUISKK. 


TiiosK  ('(.'iilral-stulion  fiisiiin'crs  wlio  lisivii  Diesel  t'ii,i;'iiios 
uiuloi'  their  control  are,  at  the  present  time,  wdrkiiij;  under 
;  serious  disabilities.  Not  only  have  they  dittieuUy  in 
ohtainintr  the  specially  trained  staff  required,  and  in  re- 
jilaeiiii;  defective  and  worn  ])arts,  imt  a  serious  situation 
■  has  arisen  with  reijartl  to  fuel  supply.  There  is  undoubtedly 
^1  feelini^  that  their  elT'orts  to  do  the  best,  or  the  seeniini: 
best,  in  the  coinitry's  interest,  are  thwarted  by  authority. 

Diesel  enjjines  were  woi'Ued  in  this  country  muil  ID!.') 
almost  entin'ly  on  imported  petroleum  residue  fuel  oil. 
Alwut  two  years  aico  it  was  considei'cd  t'l  be  desirable  that 
ji  home-prod  need  substitute  shdiild  be  foiuid  in  (irder  t(i 
reduce  purchases  abroad. 

Experiments  were  commenced  in  order  to  test  the  prae- 
ticaiiility  of  usins;  tar  oils,  which  are  by-products  of  fjas 
manufacture.  The  Diesel  I'jU^muc  I'.sers"  .Xssoi'iatiou 
eucouraiifed  these  etforts,  and  iiKpiired  as  to  sources  of 
supply.  Several  papers  were  read  by  e.xperimenters  and 
others  who  coiUd  assist. 

About  12  moutlis  asjo  matters  had  prou'ressed  sn  far  tliat 
certain  suitable  grades  of  tar  oil  were  obtainable  at  reason- 
able prices.  Tlicy  could,  however,  only  be  used  in  engines 
havinf^  rather  costly  pilot. ignition.  Other  engines  could 
only  use  tar  oils  when  running  near  full  load.  Invention 
was  furtlier  stimulated,  and  six  months  ago  comparatively 
simple  alterations  to  pulverisers  were  developed,  so  tliat  any 
Diesel  engine  could  be  commercially  used  on  tar  oil  when 
running  at  from  half  to  full  load.  The  technical  ]iroblem 
was  solved,  the  supply  of  fuel  was  fiirthcdmiiig,  and  altera- 
t  ions  proceeded  apace. 

It  appears,  however,  that  the  proposed  increased  use  of 
tar  oil  attracted  the  attention  of  a  Controller,  and  restric- 
tions were  imposed.  Engine  users  could,  however,  in  most 
cases  show  that  the  work  ,  was  "  wai'  work,"  and  there  was 
no  serious  difficulty  in  obtaining  licences.  Lately,  however, 
an  alarming  position  has  developed.  The  Controller  recently 
allocated  a  fixed  and  inadequate  annual  allowance  of  tar  oil 
.  for  engine  users,  but  there  is  mi  reslrirtioii  on  llic  use  of 
/le/ivleum  fuel.  In  effect,  Diesel  .engine  users  are  told: 
•"'  Use  as  much  petroleum  as  you  like  ;  use  shipping  to  bring 
i[  over,  pay  your  money  abroad,  but  do  not  use  tar  oil." 

This  has  lieeu  followed  up  by  a  somewhat  tantalising 
jirice   control,    fixing   tar   oil    at    about   £4    10s.  per  ton, 
while  petroleum  has  rushed  np  to    £l(j  per  ton.     It  would 
appear  that  only  a  very  pressing  national  need  for  tar  oil,  for 
more  important-  [lurposes  than  the  supply  of  ijower  for  muni- 
tions factories,  could  justify  this  state   of  afl'aii's,  which  is 
iiljviously  very  much  in  favour  of  the  importer  and  against  the 
home  producer  and  user.     If  allowed  to  continue,  it  must 
result  in  heavy  increases  in  charges  for  power  to  consumers. 
This  has  evidently  been  dimly  realised  by  the  Controller, 
as  a  circular  has  been  addressed  to  central-station  engineers 
asking  for  a  return  of  tar  oil  used  in  the  first  half  of   1917, 
. .  an  estimate  for  the  same  period  of  1918,  and  for  details  of 
stand-by  steam  jilant.     It  is  a  characteristic  featni'e  of  this 
circular  that  no  figures  are  desired  for  petroleum  fuel  oil. 
The  proposal   uuderlyiug  this   last  request   is  that   Diesel 
engine  users  will  be  compelled  by  high  prices  of  petroleum 
fuel  and  by  the  restriction  on  tar  oil   to  shut  down  their 
Diesels  '  and  run  their  antiquated  steam  sets,  so  that  the 
Controller  will  be  able  to  point  to  reduced  consumption  of 
his  particular  commodity,  which  is  apparently  the  one  aim 
and  object  of  a  Controller.     From   the  point  of  view,  how- 
ever, of  national  interest,  the  Diesel  engine  user  is  unalile 
;    to  understand  the  position.    Tar  oil  can  usually  be  obtained 
locally,  or  with   a  short  railway  journey.     Fuel  oil  of  all 
,     kinds  ha.'ja  producing  value  of  from  four  to  five  times  that 
V    of  an  equal  weight  of  coal.     The   man   jMivver   re(|uired  for 
»■    loading  and  unloading  is  much  less  than  with  coal.     Diesel 
•-    engines  have  for  these  reasons  shown  increasingly  favourable 
'     results  as  the  distance  from  sources  of  c'oal  supply  increases. 
,    In  the  South  of  England,  where  Diesels  are  plentiful,  coal 
■     must  come  along  the  muuition-con'.'ested  routes  and  in  the 
same   direction,    />.,    North    or    West    to    South,    causing 
further  congestion.     The  Coal  Controller  and  the  railwav 


autlioiilies  are  unable  to  deal  satisfactorily  with  the  ]iresent 
trallic,  yet  Diesel  users  are  iisked  lo  re]ilace  I  ton  of  fuel  oil 
by  a  tons  of  coal,  and  10  to  20-niile  journeys  by  ^>()  to  100- 
mile  trips.  It  would  he  necessary  to  engage  more  stokers, 
coal  trimmers,  carters  (for  coal  and  ashes),  use  more  water, 
and,  in  many  cases,  raise  prices  of  electi'icity  if  the  use 
of  old  steam  plant  in  i)lace  of  Diesel  (■nginijs  were  brought 
about. 

At  present  the  general  o[)inion  is  that  the  elTect  of  the 
policy  being  carried  out  is  directly  contrary  to  the  ideals 
we  have  been  asked  to  keep  in  mind — I'ednction  of  overseas 
tratiic,  of  trans|)ort  and  of  laiiour,  and  economy  in  use  of  coal 
— and  that  the  restriction  on  the  use  of  tar  oil  is  a  direct 
encouragement  to  profiteering  in  i)etroleuiu. 

It  is  felt  that  a  short-sighted  Controller  has  got  to  work 
on  his  own  watertight  compartment  without  consulting  his 
ro/i/ivres  who  control  shipping,  railways,  coal,  and  man 
power.  If  these  latter  oflicials  have  been  consulted,  and  if 
they  state  that,  notwithstanding  the  obviously  bad  elTects 
from  the  point  of  view  of  their  departments,  it  is  desirable 
to  persist  in  encouraging  the  use  oi'  any  and  every  form  of 
fuel  in  preference  to  tar  oil,  there  will  be  a  cessation  of 
opposition  from  Diesel  engine  users,  and  they  will,  no  doubt, 
assist  in  every  way  in  making  the  change. 


GAS     FIRING     BOILERS. 


By  T.  M.  hunter,  M.'A.,  B.Sc. 


(Abstract  of  pa^cr  read  before   the   Institoiion   of 
Electrical  Engineeiss.) 

(^6'onlhiued  /rum  jjage  '>10.) 

Drying  and  Cleaning  Gas. — It  is  very  important  that  the 
gas  should  be  dry  when  burned.  .\t  any  temperature  from 
0  deg.  to  100  deg.  C.  gas  will  take  up  a  known  amount  of 
water  as  vapour,  and  this'  amount  can  be  found  in  an  air- 
saturatiop  table.  It  the  gas  lias  been  cooled  or  wa.shed  in 
wat-er,  it  is  i-easonabic  to  assume  that  it  is  saturated  with 
water  to  the  amount  corresponding  to  the  lowest  temperature 
to  which  the  gas  has  been  brought.  As  an  example  of  the 
amount  of  water  carried  in  this  way,  the  author  had  recently 
to  use,  at  15  deg.  C.  and  55  deg.  C.  respectively,  the  two  pro- 
ducer gases  described  in  the  foregoing  table.  The  former  gas 
carried  under  2  per  cent,  by  volume  of  water  vapour,  and  the 
'  latter  carried  15J  per  cent.  This  vapour  must  all  be  heated 
when  the  gas  is  burned,  and  it  not  only  lowers  the  flame  tem- 
perature, but  also  is  responsible  fur  carrying  to  the  chimney 
a  large  quantity  of  sensible  heat. 

To  show  the  actual  loss  from  this  cause,  let  us  assume  that 
we  have  cleaned  blast-furnace  gas  from  the  same  furnace,  in 
one  instance  at  atmospheric  temperature  with  12  to  15 
grammes  per  cu.  metre  of  water  vapour,  and  in  the  other 
instance  gas  saturated  at  70  deg.  C.,  carrying  about  362 
grammes  per  cu.  metre.  In  both  cases  the  gas  is  to  be  burnt 
under  boilers  with  an  excesj;  of  air  of  25  per  cent. 

In  the  first  case  the  condiustion  temperature  of  this  gas 
when  burnt  with  an  excess  of  air  of  '25  iier  cent,  is  1,294  deg. 
C,  found  by  using  the  Le  Chatelier  formula. 

Now  take  the  gas  at  70  deg.  C.  The  combustion  tempera- 
ture is  found  to  be  1,010  deg.  C. 

There  is  a  drop  of  284  deg.  C.  in  the  combustion  tempera- 
ture, which,  of  cour.se,  is  a  very  serious  matter.  It  is  much 
more  difficult  to  obtain  complete  combustion  of  this  mixture 
of  aqueous  vapour  and  gas  with  an  excess  of  air  of  25  i>er 
tent,  than  if  gas  alone  is  dealt  with.  It  is  also  a  well-known 
fact  that  the' efficiency  of  a  boiler  depends  in  the  first  in- 
stance on  the  initial  temperature  of  combustion,  and  if  the 
latter  is  lower  the  efficiency  of  the  boiler  is  certain  to  de- 
crease. The  evaporation  per  .sq.  ft.  of  heating  surface  is 
certain  to  be  consideraljly  .smaller  if  wet  gas  is  used  than 
with  dry  gas. 

We  have  next  to  consider  the  effect  of  the  water  vapour  on 
the  efficiency  of  the  boiler.  The -loss  through  waste  heat  for 
dry  gas  would  be  21  per  cent  of  the  total  value  of  the  gas, 
and  tor  wet  gas  29.8  per  cent.  In  other  words,  the  presence 
of  the  water-  in  the  gas  will  cause  an  unavoidable  and 
irredeemable  loss  of  8.8  per  cent.,  in  addition  to  the  loss  by 
the  reduced  flame  temi>erature.  '  .Assuming  in  both  ca.ses  5 
per  cent,  loss  through  radiation  and  conduction,  the  actual 
efficiency  tor  dry  gas  would  be  74  per  cent.,  and  for  the  wet 
gas  65.2  per  cent.,  which  is  equivalent  to  a  drop  in  the  output 
obtainable  from  the  same  quantity  of  gas  amounting  to  12 
per  cent. 

So  far  as  regards  the  elTiciency,  but  it  will  also  be  worth 
while  to  consider  the  evaporation  obtainable  in  both  cases, 
assuming  that  the  boiler  is  working  on  its  maxinmm  load, 
that  is  to  say  that  the  boiler  flues  pass  the  maxinnmi  quan- 
tities of  gas  and  air  which   the  chimney  ih-aught  can  convey 
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ill  the  iiiiist  fiWouialilc  ixwitiim  dl  I  he  (liiiiiiiri-.  In  llir  i:i.-c 
of  ;i  30  ft.  X  8  ft,  ],anc<ishiro  boilor,  wilh  a  di-y  {iiis  uiulcr 
the  above  closcribed  circuinsta'iiccs  the  hitfhost  possilili' 
ova|H>ration  is  (i,tlC>0  lb.  of  water  from  and  at' '2i'i  di-ti.  F.  At 
7(1  dog.  C.  each  i-ubic  foot  of  fjas  carries  <l.(l'J'28  lb.' of  •\vat4'i'. 
and  at  maxirimni  load  the  evaiioratioii  woiks  out  at  4,723  lb. 
from  and  at  'Hi  dcg.  i\ 

The  simple  presiMiee  of  wat^er  in  the  gas  can.  under  other- 
wise  absolutely  equal  conditions,  result   in  :  — 

1.  A  drop  of  fflicicucy   of  nearly  9  per   cent. 

'2.  A  drop  in  evaporation  ol'  mort'  than  '21   per  irnt. 

3.  The  loss  due  to  lower  flame  tonipi'jature,  which  the 
authqj-  has  not  att^Mnpted  to  calculate. 

It  is  evident  that  an  cn},'ineer  who  has  to  sjieeify  a  producer 
plant,  or  a  ga.s-cleaning  I'lant,  where  washing  of  the  gas  is 
part  of  the  process,  should  take  care  to  sjiecify  the  maximum 
amount  of  water  vapour  allowable  in  the  gas  supplied. 

Contrary  to  a  fr'cquently  expressinl  opiniou,  the  author  does 
not  believe  that  the  dust  iu  itself  impairs  seriously  the  heat- 
ing value  of  blast-fuinace  gas;  and  the  uncleaned  gas  has  the 
advantage  that  it  contains  the  sensible  heat.  The  du.st,  how'- 
ever,  may  seriously  allect  the  efficiency  of  the  boiler.  If  two 
liancashire  boilers  are  run  side  by  side,  the  one  on  cleaiu'd 
and  the  other  on  uncU'atied  blast-fuinace  gas,  it  will  bi' 
found  that  at  fir.st  the  results  as  regards  both  evaporation  anil 
eltieiency  arc  about  the  same.  Soon  diist  will  .start  to  accunui- 
lat<?.  in  the  boiler  flues,  and  as  this  dust  is  an  insulating 
agent  it  will  impair  both  the  evaporation  and  the  efficiency. 
Aftor  four  or  six  weeks  the  dust  accumulates  in  such  large 
quantities  that  the  evaiwration  falls  and  eombu.stion  may  even 
take  place  partly  in  the  stack  instead  of  under  the  boiler. 
Where  Lancashire  boilers  are  to  be  fired,  it  will  therefore 
generally  pay  to  install  a  ga.s-cleaning  plant,  even  at  the  ex- 
IXin.se  of  the  .sensible  heat  which  is  lost  in  the  cleaning  process. 

Conditions  are  much  moi'e  favourable  with  water-tube 
boilers,  as  with  the.se  it  is  oft^n  possible  to  clean  the  tube.s 
without  stopping  the  boiler.  If  liberal  use  is  made  of  the 
steam  lance,  the  proposition  to  put  in  a  cleaning  plant  w-ill 
certainly  not  be  such  a  favourable  one  as  in  the  case  of 
Lancashire  boilers. 

The  cheapest  plant  is  not  worth  hiiving,  unless  it  fulfils  the 
following  conditions:  — 

1.  The  gas  mu.st  be  clean. 

2.  It  must  be  dry,  and  this  is  even  juore  important  than 
the  cleanness. 

In  some  ca.ses  where  the  gas  can  be  cooled  to  a  temperature 
of  80  deg.  C.  without  water  injection,  and  where  the  ores 
contain  only  a  small  percentage  of  moisture,  it  is  possible 
with  a  di'y  cleaning  plant  to  obtain  a  dry,  hot  ga.s;  whereas, 
whei'e  wet  cleaning  processes  are  used,  or  where  water  is 
inject^'d  for  the  purpose  of  cooling  the  gas,  the  gas  is  .saturated 
and  this  water  has  to  be  eliminated. 

'  So  far  as  the  author  can  discover,  the  cost  of  cleaning  ga.s, 
inclusive  of  all  charges,  is  about  2d.  per  3.3.000  cu.  ft.,  and  is 
practically  the  sauje  whether  the  wet  oi-  the  dry  process  is 
u.sod. 

The  .sensible  heat  in  hla.st-furnace  gas  per  cubic  foot  is 
approximately  as  follows:  — 

Temperature  of  ga-s,  deg.   C.     200    250    3(HI    350    400 
Sensible    heat,     therms     per 
cu.  ft.  ...         7        y       U       13      15 

As  cold  blast-funnace  gas  varies  from  about  90  to  110  therms 
per  cu.  ft.,  this  sen.sible  lioat  is  a  laige  percentage  of  the 
total  heat  of  the  gas.  Firing  water-tulu-  boilers  with  pro- 
perly <lesigned  burners,  anil  using  the  st<'am  lance,  say,  twice 
a  day  to  clean  the  tubes,  the  efficiency  with  imcleaned  gas 
is  certainly  within  10  jx'r  cent,  of  the  efficiency  with  cleaned 
fia.s — probably  within  6  per  cent.  On  tlu'  other  hand,  witli 
Tjiuca.shire  boilers  th(<  average  <-fticiency  over  four  or  six 
weeks  with  uncleaned  gas  is  very  considerably  lower  than 
with  cleaned  ga.s. 

The  decis-ion  as  to  whether  it  will  pay  to  clean  gas  must 
therefore  be  made  for  each  ca.S(>  s<>paiat<^ly.  and  depends  on 
the  peculiarities  of  the  gas  and  of  the  dust,  as  well  as  on  the 
kind  of  boilers  used. 

Heat  J'rans/er.— Gaseous  fuel  as  usually  burned  does  not 
give  the  intense  local  heat  and  the  heat-radiating  surface  of 
the  coal  fire.  Rather,  the  problem  is  that  of  a  veiy  hot  gas 
which  is  cf)oled  gradually  a.s  it  travels  through  th<-  boiler.  It 
is  like  the  problem  of  a  coal-(ired  boiler  with  the  fire-grate 
entirely  outside. 

The  transfer  of  heat  thrfrtigh  a  steel  wall  from  hot  ga.ses  to 
wat+^r  consists  of  three  parts — transfer  of  heat  from  gas  to 
metal,  transfer  of  heat  through  metal,  transfer  of  heat  from 
metal  to  wat«r.  Tlie  resistance  to  the  transfoi-  of  heat  in  the 
Hecr)n(l  and  third  parts  is  exceeditiuly  small  when  comjiared 
with  the  resistance  to  the  transfer  of  heat  from  ga.ses  to  metal. 
It  is  calculated  for  one  case  th'it  the  resistance  to  transfer 
of  heat  from  gas- to  metal  was  622  times  the  resistance  to  heat 
pas.sing  through  the  stwl.  This  slinws  that  the  advantage  to 
be  gainerl  by  fitting,  say.  copper  tubes  inst<-ad  of  st<H^l  would 
be  very  small  inileed.  .\cain,  the  transfer  from  metal  to 
water,  if  the  metal  has  a  (lean  surface,  is  also  negligible  com- 
pared with  the  gas-metal  tninsfer.  If,  however,  the  metal 
carries  .scale  on  its  surface  the  case  is  very  different.  Scale 
1  in.  thick,  a-ssuming  the  scale  to  have  the  same  conductivity 
as  plaster  of  Paris,  of  which  the  snecifie  resist'ince  to  the  con- 
duction of  heat  is  108  times  that  of  iron,  would  add  resistance 


til  heat    transfer   equal    tii   18  pci'   cent,    iil    the.  resistance  of 
Iransfer  from    gases   to  steel. 

I'hc  piiililem  of  finding  the  most  satisfactory  boiler  for  gas 
liring  IS  to  be  .solved  by  the  boiler  which  abstracts  the  heat 
most  successfully  from  the  hot  ga.ses  pas.sing.  There  are 
-cveral  lines  along  which   improvements  can  be  uuule. 

riie  first  is  to  increa.sc  the  surface  e.\po.s<'d  to  the  hot  gases 
li\'  fixing  inojecting  pieces  inside  the  lij<'  tubes,  to  increase 
the  heated  surface. 

'Pile  second  method  deixMids  on  the  fact  that  a  square  foot 
of  heating  surface  at  right  angles  to  the  gas  flow  is  about  eight 
times  iiiiirc  elVective  than  a  similar  area  jiarallel  to  the  gas 
lliiw — at  ordinary  velocities  of  gas.  Deflectors  or  retarders 
are  put  intn  the  boiler  .so  as  to  cause  the  gases  after  they  have 
been  lulh  liiirned  to  iin|ilnge  on  the  tuljes  as  directly  as  pos- 
sible. 

A  third  method,  and  probably  the  one  most  commonly 
used,  is  to  put  sui-faces  of  brick  or  other  refractory  material 
in  the  boiler  in  such  a  way  that  the  (lames  play  upon  them. 
The.«e  surfaces  are  raised  to  a  high  ti'mperature  and  transfer 
the  heat  by  radiation  to  the  boiler  tubes.  Such  surfaces,  in 
oi-der  to  give  the  grcitest  effect,  must  face  tlie  boiler  tubes 
squarely,  and  must  be  as  near  as  possible  to  these  tubes. 

The  transfer  of  heat  by  radiation  becomes  much  more  rapid 
in  i)roportion  as  the  difference  between  the  temperature^)  of 
the  two  bodies  concerned  increases.  This  shows  the  necessity 
of  raising  our  radiating  .surface  to  the  highest  pos.sible  teni- 
peratui-e;  and  this  again  points  to  the  use  of  the  highest 
|iiissil>le  ;^as  or  air  luessuie  in  our  burners  in  order  to  shorten 
the  I'anie  and  make  it  more  intense. 

A  fourth  method  depends  on  the  theory  that  the  difficulty  of 
heat  transfer  from  gas  to  metal  is  caused  by  a  thin  layer  of 
cooled  gas,  which  adheres  to  the  surface  of  the  metal  and 
acts  as"  a  iron-conductor.  The  sti'eani  of  hot  ga.ses  is  made  to 
scour  very  i-apidly  the  sui'face  of  the  tubes,  and  in  this  way 
the  cooled  gas  is  swept  away  and  fresh  hot  gas  is  constantly 
iiiqitieil.  Very  I'apid  he.it  tiansfer  has  been  obtained  by  this 
means. 

The  author  has  h.'id  no  exiH'rience  with  the  Bonecourt 
boilei',  but  it  is  claimed  by  the  makers  that  the  heat  is  taken 
out  of  the  gas  by  means  of  surface  eombu.stion  on  blocks  of 
refraetoiT  material  in  the  tubes,  and  that  the  heat  is  tran.s- 
ferred  by  means  of  radiation  from  this  material.  Whether 
or  not  thei'e  is  any  sui-face  eombu.stion  in  the  pi-ocess  as 
carried  on  in  their  latest  boilers,  the  author  thinks  it  likely 
that  the  high  velocity  of  the  gasi-s  through  the  tubes,  in  close 
eiintact  with  the  walls  and  heating  the  rcfractoi'y  blocks,  may 
be  sufficient  to  account  for  the  evapoi'ation  per  .square  foot 
claimed.  The  suction,  lecjuiivd — 1(1  in.  watei'-gauge  for  the 
lai-ger  evaporations,  equivalent  to  a  velocity  of  about  250  ft, 
per  .second — would  seem  to  bear  this  out.  Unfortunately,  it  is 
a  costly  matter  to  get  (jhese  high  suctions  for  the  vei'y  large 
Milumes  of  hot  gas  with  wliieli  we  have  to  de;il  in  boiler 
liring. 

Each  of  these  methods  involves  either  the  use  of  power  or 
the  insertion  of  .some  obstruction  in  the  boiler.  Boiler  users 
object  to  have  any  kind  of  brick  erection  inside  a  flue,  as  it 
may  burrr  away  aiul  require  ivnewal.  and  it  must  be  removed 
to  clean  and  inspect  the  flue.  The  author  considers  that  for 
existing  boilers  tln'  method  of  inci'easing  the  heating  surface 
by  the  use  of  some  kind  of  metal  fitting  in  the  flues  is  the 
oiu'  least  open  to  objection.  Pow'er  foi'  forced  di-aught  or 
siu'tion  is  a  chai'ge  .again.st  the  boiler,  aiul  its  cost  must  be 
dedrrcted  from  the  efficiency  of  the  boiler.  To  put  the  ga.s 
— or  air — imder  2  in.  pressure,  in-the  ca.se  of  blast-furnace  or 
proihrcer  gas,  r'equir-es  power  which  would  only  I'educe  the 
boiler  efficiency  by  LJ  to  2  pel'  cent.,  whereas  the  additional 
efficiency  attain<'d  may  be  from  10  to  20  jier  cent. 

Tupcn  ()/  Hollers. — Lancashire  boilers  are  used  very  largily. 
and  have  to  be  utilised  in  the  best  way  possible  for  gas  firing. 
It  is  a  |)ity  that  threi>-flue  and  five-flue  boilers  are  not  inon 
often  used,  as  they  not  only  give  a  larger  heating  surface,  bin 
also  allow  of  .smaller  volumes  of  gas  being  burned  in  each  flue 
With  smaller  volumes  of  gas  it  is  easier  to  burn  the  gas  with 
a  small  excess  of  air,  A  disadvantage  of  the  Lancashire  boiler 
when  gas-fir<'d  in  any  of  Ihe  usual  ways  is  that  the  fall  of 
temperature  in  the  gases  from  one  end  of  the  flues  to  the 
other  is  not  sufficient  to  set  up  giHid  circulation  of  the  wat<'r. 
as  is  done  by  the  intense  local  heat  of  the  fire  when  the  boiler 
is  hand  fired.  In  spite  of  all  that  is  said  anain.st  gas-fired 
Lancashire  boilers,  thev  will  continue  to  be  successfully  ami 
economically  used.  The  author  h:;s  experience  of  regular 
evaporations  of  over  9,0(K)  lb.  ix-r  hour  from  and  at  212  deg.  P. 
from  ordinary  30  ft.  X  H  ft.  boilers,  both  with  producer  gas 
and  with  blnst-fiirnace  gas.  which  is  far  higher  than  what  We 
shiiuld  expect  from  a  w.')ter-tube  boiler. 

'llie   author's   idea  is  to  have  a   boiler  with   a    considerable 
number  of  .smaller  tubes,  forcing  the  gas  to  burn  at  the  highesi 
possible  temperature  in  each,  and  to  have  no  obstructions  in  . 
the   tubi's.  and   no   mechanical    .suction.     Such  a   boiler,    pro- 
jn'rly  insulated,  would  give  at  least  as  gojxl  results  as  the  best 
watei-tube  boiler. 

Wherever  hiLdi-pressure  boilers  are  to  be  installed,  there  is 
little  doubt  that  wat.''r-tube  boilers  will  be  chosen  if  the  avail- 
.alile  feed-water  is  .soft  enough  and  can  be  siiitablv  treated.  It 
is  imiiortant  that  sufficient  combustion  siiace  should  be  pii 
vided  for  the  huue  volumes  of  gas,  so  that  the  cas  may  !■ 
fuUv  burned  before  passing  through  the  tubes.  Exti^rniil  com- 
bustion  chaiid)ers   .should    be  avoided  as  causing  unnecessary 
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lussi'.s  liy  liuliatioii  and  i-uiuliK-tiim  ol  hout,  and  bocaiiM'  tln' 
highest  tiMuiHTaturo  is  not  attained  in  tlie  inmii'diatc  vicinity 
of  the  tulies. 

A  good  boiler  should  evaporate  about  Mil  per  e<'nt.  of  its  load 
in  the  lu.st  bntd;  of  tub<'.s,  I")  per  eent.  in  the  .-eeond,  and  .5  per 
eent.  in  thi>  tiiird.  The  thiid  IvanU  i.s  thus  piaeticallv  an 
eeononii.ser,  and  this  aeeounts  for  the  fact  that  the  niuxinniMi 
eva|>oiation  of  water-tube  ga.s-lireil  iioiU'rs  jier  square  foot  of 
heating,'  siirfaee  is  usually  only  oj  to  li  lb.  iier  luuir.  In  a 
large  Stirlin;;  boiler  liied  with  coke-oven  gas  and  evajiorating 
O.J  lb.  JHT  square  foot  of  heating  surface,  the  ti'niperaturo  of 
the  st<'ani  was  •iiRI  deg.  C'.,  the  temperature  of  the  ga^'g  leav- 
ing the  boiler  was  only  "itiS  deg.  C  and  the  temperature  of 
the  feed  water  was  ."w  deg.   C. 

When  judging  a  boiler,  it  will  be  safe  to  take  the  results 
obtiiined  Irom  coal-liring,  as  we  can  be  cejtain  that  if  the 
.same  boiler  is  litteil  with  good  furnaces  and  arranged  for  gas- 
firing  it  will  do  somewhat  better.  In  any  case,  where  gas- 
firiiig  is  coiu'crned  the  choice  of  the  I'ight  combustion  ari"ange- 
nient  is  much  more  important  than  the  choice  of  the  best 
boiler,  flp-to-date  boilers  do  not  ditfer  in  their  results  when 
coiil-lired,  and,  when  the  same  stokers  are  cho.sen,  by  more 
than  5  ihm'  cent,  at  the  outside;  whereas,  when  it  comes  to 
gas-liring.  one  cumbustion  arrangement  can  easily  do  50  per 
eent.  better  than  another. 

Another  import;nit  question  is  the  arrangement  of  sui)er- 
heaters  in  ga.s-hred  buii^rs.  When  ga.s-hred  Iwilers  are 
arranged  for  haiul-tiring'  anil  gas-liring,  the  nozzles  of  the 
burners  are,  as  a  nde,  too  near  the  sujierheaters,  so  that  in  a 
good  many  cases  the  superheat  imparted  to  the  steam  is  too 
large.  Superheated  steam  pays  as  long  as  the  superheiit  is 
not  more  than  8.i  deg.  C.  The  heat  added  to  tlie  .steam  ovei' 
and  above  that  is  practically  lost,  unless  the  st<Mm  is  carried 
a-  very  long  way  and  loses  part  of  the  suix^rheat  in  transit.  It 
is,  therefore,  essential  that  the  distance  between  the  super- 
heaters and  the  nozzles  of  the  burners  should  be  if  possible 
more  than  10  ft.,  so  as  to  ensure  tliat  the  superheater  does  not 
come  into  contact  witli  the  burning  gas. 

The  ideal  boiler  for  gas-firing  has  not  yet  been  developed. 
There  is  no  doubt  that  a  water-tube  boiler  which  is  arranged 
so  that  the  gas  ean  be  fully  burned  before  passing  through 
the  tubes,  and  w-here  the  gas  stream  is  kept  at  right  angles  to 
the  line  of  tlie  tubes  by  careful  baffling,  is  the  best  boiler  we 
have  so  far.  To  get  liigher  outputs  from  such  a  boiler  per 
square  foot  of  heating  surface  is  a  matter  calling  for  more 
rapid  combustion  of  the  gas,  with  more  intense  flame  tem- 
perature, and  this  can  easily  be  arranged  w'here  required. 

The  author  has  never  come  across  a  watei'-tube  boiler  wdth 
«raall  diameter  tubes,  such  as,  for  example,  the  Yarrow  boiler, 
gas  fired.  It  .seems  probable  from  the  theoretical  point  of 
view  that  the  Yarrow  boiler  would  give  excellent  results.  As 
the  tubes  are  only  about  1  in.  diameter,  the  proportion  of 
-iieating  surface  touched  by  the  gases,  to  the  wetted  surface  of 
the  tubes,  is  much  larger  than  in  the  usual  forms  of  water- 
tube  boilers.  As  also  the  tubes  are  only  about  J  in.  apart,  the 
waste  gases  must  pass  between  them  at  a  high  velocity.  For 
these  rea.sons  the  author  would  expect  to  get  a  high  output 
and  economical  results  v\'ith  this  type  of  boiler. 

(To   be  concluded.) 


Discussion  in  London. 

■  The  discussion  was  opened  by  Mr.  C.  P.  Sp.^kks,  who  wel- 
comed a  paper  on  what  was  a  new  subject  to  them.  The 
author  dealt  with  gas  and  how  to  handle  it ;  he  wished  that  it 
had  dealt  rather  with  the  sources  of  gas,  which  was  the  first 
matter  of  importance  to  the  electrical  industry.  In  burning 
,solid  fuel  for  steam  generation,  all  tht^  volatiles  were  lost,  and 
it  was  recognised  that  the  method  mu.st  be  altered ;  the 
chemical  industry  was  dependent  on  coal  by-products.  Con- 
sidering coal  distillation,  in  coke  pi'oduction  gas  was  a  by- 
product, and  in  gas  production,  coke  was  the  by-product; 
there  was  also  low-temjierature  distillation,  {"a  which  gas 
and  other  by-products  W"ere  obtained.  He  asked  w'ere  they 
to  put  their  .stations  at  the  coke  ovens  or  at  the  gas  works, 
or  wait  the  development  of  further  processes.  Their  problem 
must  be  considered  from  the  power  engineer's  point  of  view, 
wbich  was  that  of  securing  heat  units;  it  mu.st  be  approached 
from  a  new  standpoint.  The  Fuel  Research  Connnittee  were 
considering  how  best  to  u.se.  fuel  so  as  to  meet  all  the  objects 
in  view,  and  the  matter  was  also  being  investigated  by  im- 
portant commercial  undertakings.  The  que.stion  for  electrical 
men  was  how  they  were  going  to  get  the  gas.  Coke  manufac- 
ture took  place  primarily  at  the  pits,  and  in  most  cases  water 
was  not  abundant  there,  so  that  this  crippled  the  use  of  steam 
turbines  in  .such  a  locality;  in  addition,  the  question  of  trans- 
mission was  involved.  To  utilise  products  of  existing  gas 
works  would  decentralise  power  production,  instead  of  con- 
centrating it,  as  desired. 

Mr.  W.  B.  WooDHOUSE  emphasised  the  iuiiiortance  of  a 
steady  gas  pressure  for  successful  gas  firing.  The  point 
in  gross  and  net  calorific  values  was  to  know  which  was 
being  used.  He  thought  the  author  was  optimistic  in  his  esti- 
mate of  6,000  car.  ft.  of  gas. per  ton  of  coal  for  cnkc  ovens,  while 
the  figures  for  blast-furnace  gas  were  extremely  high.  The  im- 
portant question  was  how  much  gas  was  surplus  after  com- 
pleting  all  processes    (including    blowing),  and  he  estimated 


this  as  worth  Is.  (id.  jjcr  ton  of  jng  [iroducx'd;  in  this  country 
very  few  blast  furnaces  had  any  surplus,  ami  it  was  dillicult 
to  get  successful  firing  with  a  gas  containing  so  much  inert 
matU'r.  Ff  it  were  nece.s.saiy  siu'cially  to  dry  ga-s,  it  was  a 
ipiestion   wlu'ther  it  wuidd   pay. 

Mr.  1'^  W.  1,.  Niciioi,  .said  b<'  fell  that  gas  was  t(K>  good 
fur  boiler  firing,  and  tbi'  |>ressing  need  was  the  devcloi)ment 
of  a  finn.irc  for  burning  coke  on  a.  large  scale.  As  regards 
waste  Ileal,  with  present  practice  gas-works  coke  was  drawn 
from  the  retorts  at  J.SOO  deg.  1'".,  and  contained  J3  per  cent. 
of  the  heat  used  in  making  it;  it  was  usually  quenched  in 
water,  but  there  was  no  reason  why  it  should  not  inst<'ad  be 
duinp<,'d  into  a  furnace,  and  the  heat  utilised  at  tli<'  gas  works. 
The  problem  of  conveying  gas  to  a  station  of,  say,  l()0,0(J(J  KW., 
was  a  huge  one,  some  'Zi  million  cu.  ft.  of  i:i(l-ii.'ni.i!.  producer 
giLs  per  hour  would  be  rt^uired  ;  and  ordinary  coal  gas  was 
out  of  the  question. 

Mr.  H.  W.  Koi;i>K  remarked  that  the  u>e  of  blast-furnace 
gas  was  more  difiicult  than  would  apiK'ar  from  the  paper. 
Pressure  variation  was  a  serious  question,  alsfi  there  w'as  the 
difficulty  of  adjusting  air  .sujiply  to  gas  supply.  The  author's 
figure  of  '25  per  cent,  excess  air  with  bla.st-furnace  gas  was  too 
low;  in  iiractice  it  was  usually  i(XJ  i>er  cent.  Wher<'  there 
was  pressure  variation  in  the  main,  the  air  was  adjusted  for 
the  maximum  pressure.  It  was  not  .so  easy  to  carry  out  a  test 
on  gas-fired  plant  using  dirty  gas,  and  he  did  not  know  of 
any  case  where  means  was  provided  for  controlling  pR'Ssure. 
ITe  thought  there  was  not  much  in  cleaning  gas,  and  felt  that 
the  whole  matter  required  much  further  consideration.  With 
producer  and  coke-oven  gas,  the  pre.ssure  could  be  regulated, 
but  he  thought  the  author  had  given  a  wrong  impression  as 
to  blast-fumace  gas  firing. 

Mr.  J.  D.  Paton  urged  electrical  Engineers  to  study  the 
ques-tion  of  combustion ;  they  must  appreciat-e  flame  colour 
and  make  the  utmost  u.h>  of  the  CO  gas,  which  was  the  heat 
giver.  Some  '25  million  tons  of  coal  weie  wasted  annually, 
in  the  heap,  lost  in  mains  or  in  the  mine,  and  our  fuel  authori- 
ties had  not  attempU'd  to  deal  w  itlj  this  matter.  A  large  part 
of  this  fuel  was  only  suitable  for  distillation,  and  the  coke 
would  contain  so  much  ash  that  it  could  only  be  used  in  a 
piroducer  for  gas  making. 

Mr.  W.  R.  Cooper  said  the  papet  was  valuable  as  an. analy- 
tical one,  and  as,  no  doubt,  gas-firing  would  come  they  must 
be  prepared  to  u.se  it.  It  was  difficult  to  find  the  quantity  of 
gas  used  in  industrial  processes,  but  if  used  for  industrial 
firing  they  mu.st  know  its  quantity  and  heat  value.  Pie  thought 
that  in  the  future  attempts  would  be  made  to  make  more  use 
of  radiant  heat  in  gas  firing;  in  the  producer  the  efficiency 
would  be  improved  by  reducing  the  steam  used.  But  the  com- 
mercial future  of  gas-firing  depended  very  much  on  the 
realisation  of  the  value  of  by-products.  Low-temperature  coke 
couki  be  best  used  in  producers,  and  for  this  I'eason  the  low- 
temperature  carbonisation  processes  were  worth  considering. 

Mr.  W.  H.  Patchell  criticised  the  variation  from  practice 
of  some  of  the  author's  figures.  The  question  was  w'hether 
coal  could  be  more  economically  turned  into  electricity,  and, 
with  gas  firing,  it  turned  largely  on  the  by-products.  Coke 
was  a  difficult  fn-product  to  burn,  and  involved  extra  trans- 
port, and  it  would  be  advantageous  to  use  it  in  producers  for 
gas  making. 

Mr.  J.  H.  HiGHFiFXD  said  the  di.scussion  revealed  the  fact 
that  there  were  numerous  sources  of  waste  heat,  and  it  was 
clear  that  the  latter  must  be  used  in  the  foim  of  electricity, 
hut  this  still  left  the  problem  of  producing  the  major  part  of 
the  energy  which  would  be  required,  and  of  using  .some  form 
of  ga.seous  fuel  in  its  production.  It  was  difficult  to  get  any 
figures  to  go  upon ;  in  a  fair-.sized  steam  plant  one  might  get 
900  units  per  ton  of  coal  costing  '20s.  To  obtain  this  by  gas- 
firing  would  require  11  tons,  costing  on  the  same  basis  25s., 
and  if  it  were  assumed  that  sulphate  of  ammonia  and  some 
tar  were  obtained  as  by-products  valued  at  10s.,  then  the  net 
fuel  co.st  would  be  los.,  leaving  5s.,  which  would  about  meet 
the  extra  financial  charges.  In  the  case  of  a  gas  engine  of. 
say.  1,000  H.r.,  fHX)  units  could  be  generated  on  .6  ton  of 
coal,  co.sting  l'2s. ;  by-products  might  fetch  5s.,  leaving  7s. 
as  the  net  coal  cost. 

Mr.  A.  H.  Dykes  said  we  must  utilise  all  waste  heat  in 
the  future ;  we  were  now  doing  so  in  part.  Then  we  had 
to  con.sider  the  capital  question  of  large  stations.  With  gas 
firing  this  would  involve  the  chemical  and  metallurgical  in- 
dustries, and  therefore  the  form  of  gas  would  no  doubt  be 
decided  for  the  electrical  engineers,  and  they  must  therefore 
consider  how  to  u.se  any  jirobable  -form  of  gas  available. 
Figures  were  required;  there  was  too  much  mystery  attach- 
ing to  the  results  now  obtained.  Special  types  of  boiler 
would  have  to  be  designed  to  meet  the  conditions,  and  a 
subsidiary   advantage  would   he   the  labour  saving. 

Mr.  C.  P.  Taylor  said  the  author  showed  30  per  cent,  of 
the  heat  value  throw'n  away  in  producer  w'ork,  the  only  justi- 
fication for  which  was  Jlie  by-products  obtained.  High  fuel 
costs  would  up.set  all  calculations  unless  the  price  of  sulphate 
of  annnonia  also  went  up.  It  was  questiouahle  whether  it 
would  be  profit;ible  in  a  small  scheme  to  transmit  electricity 
rather  than  gas. 

Mr.  L.  R.  .Atkinson  urged  that  too  much  stress  must  not  be 
laid  on  the  by-product  value  of  sulphate  of  ammonia;  they 
must  look  to  oils  and  other  chemical  by-products.  No  one 
would  use  sulphate  of  ammonia  if  he  could  get  nitrates  (which 
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AvoiiUl  he  produced  electrically),  and  would  be  available  at  a 
lower  price  i)er  ton  in  more  suitable  form  for  agricultural 
liui'poses. 

iVIr.  li.  M.  Savuds  asked  if  any  attempt  had  been  made  to 
clean  gas  by  centrifugal  methods'? 

The  Author,  in  his  reply,  said  ho  had  not  dealt  with  the 
manufacture  of  gas.  Dry  gas  meant  gas  in  which  the  mois- 
ture had  been  extracted  by  ordinary  n.ethods.  The  tendency 
was  to  put  in  cleaning  plants  for  blast-furnace  gas,  which 
flattened  out  pressure  variation,  giving  reasonable  uniformity; 
some  classes  of  gas  must  be  cleaned  or  solidification  of  the 
dust  would  occur.  With  clean  gas,  economisers  could  be 
used  without  scrapers.  It  was  difficult  to  substantiate  figures 
for  elTiciency,  but  with  a  good  boiler  and  economi.ser  he 
would  hope  to  secure  an  efficiency  of  8.5  per  cent,  with  coke- 
oven  gas,  and -about  80  per  cent,  with  clean  blast-furnace 
gas.  The  efficiency  of  the  Bonecourt  boiler  was  probably 
due  to  gas  velocity  and  radiation. 


PARLIAMENTARY. 


{Concluded  from  page  5"2(3.) 
TiiK    following  applications   for   powers  are    set  out  fully  in 
notices  published  in  the  London  Gazette  for  November  '37th  :  — 

Canvey  Deep=Water  Wharf  and  Railway. — New  company 
to  construct  wharf,  railway,  docl;,  and  other  works;  elec- 
tric generating  stations;  working  railway  by  steam  or 
electricity ;   supply   of  electrical  energy. 

Yorkshire  Electric  Power  Co. — New  and  further  powers.as 
to  supply ;  obligations  upon  local  authorities,  companies, 
and  others  obtaining  powers  in  future  to  take  supply  of 
energy  in  bulk  from  the  company ;  provisions  as  to  Joint 
Boards  or  Counnittees.   ttc. 

Shetlield  Corporation  (Consolidation). — Various  powers 
resi.K-ctiiig  tramways,  trolley  vehicles,  and  <^lectric  supply. 

Shropsliire,  Worcestershire  &  Staffordshire  Electric  Power 
Co. — Various  additional  po\veis,  extensions  of  existing 
powers,  &c. 

Doncdster  Rural  District. — Electrical  Distribution  of  York- 
.shire,  Ltd.,  seeks  a  Provisional  Order  for  supply  in  a 
number  of  parishes  and  townships  in  the  rural  district 
of  Doncaster. 

tiildersome. — Electrical  Distribution  of  ,  Yorl<shirc,  Ltd., 
.^eeks  a  Provisional  Order  for  electricity  supply. 

I.uddenden   Foot  and  Mytholraroyd. — Ditto. 

Rutherham  Rural  District. — Ditto. 

Hoyland  Nether  U.D.C.— AmeniimciU  of  E.L.  Order,  1912, 
extension  of  time. 

Workington  Corporation. — Proxisional  Order  for  etectricity 
supply. 

Shettield  Corporation. — Electric  supply  extension  powers  for 
urban  districts  of  Handsworth  and  Dronlield  and  a  num- 
ber of  parishes  in  other  districts. 

Clayton  and  Queensbury. — Electricjil  Distribution  of  York- 
shire, Ltd.— Provisional  Order  for  supply  in  Clayton  and 
Queensbury  urban  districts. 

Thorne. — Electrical  Distribution  of  Yorkshire,  Ltd. — Provi- 
sional (Jrder  for  supply  in  Thorne  Rural  District. 

Guiseley    and    Menston. — Electrical    Distribution    of   York- 
shire,   i.td. — Provisional    Order    for    Guiseley    U.D.    and 
Menston  parish. 
The  following  notices  appear   in   the    London    Gazette    for 

November  .30th  :  — 

Gainsborough. — Application  by  J.  Marshall,  Gainsborough, 
for  Electric  Lighting  Provi.sional  Order. 

Knottingley  U.D.C.— Alteration,  &c,  of  1914  E.L.  Order. 


NEW    PATENTS   APPLIED   FOR,    1917. 

(NOT    YET   PUBLISHED.) 

CompileO  cxj^i . -..,,  i,.i  ihis  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Elrcirk.-il  I'atpni  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool   and  Bradford. 

17.005.  "  Electromagnetic  lorcc  ttiorapoutic  generators."  C.  Graham.  Nov- 
ember I9lh. 

17,0U.    "  Electric  signalling  apparatus."    F.  S.  S.  Watbs.     November  19th. 

17.013.  "  Indicator,  elf^clric  .-ilarm,  ignition,  cut.oIT  apparatus  (or  lubrica- 
tion s>siems  ol  engines."     .'\.  J.  Hiu..  •  November  IDlh. 

17,0il.  "  El'.'Ctric  commutators,  &c."  -SiK.  Anon,  dhs  ETABLlssett^NTS  L. 
Ui-EuioT.      Novembir    19th.     (Franrt,  November   30th,  1916.) 

17.017.  "  C«mtact-brcaking  device  for  magneto  ignition."  G.  A.  ClIAILUBV. 
November    19!h.     (France,  June  5lh.) 

17.018.  "  High-tension  ignition  magnetos."  0.  A.  CllAIl.LIEY.  Novenjber 
19ih.     (France.   June  5lh.) 

17.019.  "  Oil-cooled  electrical  translormcrs."  T.  R.  Renfree.  November 
19lh. 

17.044.  "  Permanent  magnet  motor  '  meters,"  Landis  &  Gyr  Akt.  Ges. 
November   19th.      (Switzerland,   December   2nd,   1916.) 

17,(>45.  "  Method  of  working  refr.ictory  metals."  Westinchouse  Met.u. 
Flt.AMfST   Lamp    Co.      November    19th. 

17,080.  "  Lighting  devio  s  for  motor  vehlelo."  BeNIAMIN  Eucrncr  I  ir. 
Nuveaiber  aOlh.     (U.S.A.,  November  27ih,  1916.) 


17,Utll.     "  Induction   coils."     M.   A.  CoDD.     November  30lh. 
17,111.     ".Arc    lamps."     P.    W.    Bidmgad.      Novi-inber    3Ulh. 
17,136.     "  Means  of   adjustably  connecting  a  magneto  and  gear-box  to  niolur- 
t:>cle  bracket."     S.   C.   Poole  &  F.    W.    A.   Smitif.     November  21st. 
17,162.     "  'rdephone    instruments."      H.    Wilson.      Novt-niber   21st. 

17.172.  "  Alternating  electric  current  protective  devices  adapted  to  operate 
on  reversal  o(  current."  BitlTlsil  TltOMsON-HoUbloN  Co.  &  E.  B.  Weumokk. 
November  21st. 

17.173.  "  Dynamo-electric  machine."  Bkitisii  Thomson-Houston  Co.  &  A. 
.\.    Pollock.      November   21st. 

17,187.     "  Electric  glow  lamps."     C.    O.   Bastian.     November  21st. 

17,211.  "  EK-clric  incandescent  lamps."  .Siemens  &  Halskb  Akt.  Ges. 
November  22nd.      (Germany,    Dqcember   20lh,    1916.) 

17,218.  "  Electrical  control  systems."  Bkitish  Westinciiouse  Electric  and 
Manufactuking    Co.      November  22nd.      (U.S.A.,    November  22nd,    1916.) 

17,221.  "  .Suund-producer.s  applicable  to  submarine  signalling,  &c."  J.  M, 
RlNtiymsT.      November  22nd. 

17,224.  "  Dynamo-electric  machine."  C.  L.  Greeoen,  H.  L.  Cape  St  II. 
Li'CAS.     November    22nd. 

17,258.     "  Magneto   compasses."      C.    F.    Rvland.      November    23rd. 

17,277.  "  Rotary  rectifier  of  alternating  current."  A.  D.  Macropoui.us 
ANu  C.  D.   Mackopoulos.     November  23rd. 

17,292.     "  Electric    batteries."     A.    A.    Price.      November  23rd, 

17,2i)6.  "Test  sheath  joint  for  electric  cable."  C.  J.  Beaver,  E.  A. 
Clarkmont  &  A.  F.  W.  Richards.     November  23rd. 

17,300  &  17,301.  "  Carbon  brushes  for  dynamo-electric  machines."  C,  Y, 
Kniciit,    MoutiAN  Crucible   Co,    &   W.   N.    Wilson.     November  23rd., 

17,311,     "  Electric   switches,"     E.   L.    Rankin.      November    23rd. 

17.320.  "  Deflectors  for  electric  arc  lamps,  searchlights,  &c."  J.  P.  YORKE. 
November  23rd. 

17,335,  "  Electric  signalling  systems."  F.  G.  Bell,  W.  C.  Davey  and 
Sterling   Telephone  &  Electric   Co.     November  24th. 

17,339.     "  Electromedical  apparatus."      E.    E.    Grevillk.     November  24tii. 

17,342,  "  Method  of  operating  valves  of  internal-combustion  engines  by 
eleelrical  energy,"     M,   Tate.     November  24th. 

17,374.  "  Long-arm  for  overhead  systenv  electric  tramcars."  A.  Senior. 
November  24lh. 

17,377,  "  Storage  batteries,"  R.  I.,  Smith,  NoVL-mber  24th.  (U.S. A,, 
May   17th,) 

17,379.  "Ignition  magnetos."  1'  Mahkiu  ."i  Co.  November  24th.  (Italy 
September    28th,    1916.) 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in  parentheses  are  those  under  which  the  specifications  "f^ill  be 
printed    and   abridged,   and   all  subsequent   proceedings   will  be  taken. 

7.062.  Magneto-electric  Machines.  M.  Robinson,  November  IGth,  1916, 
(110,760.) 

8,584.  .Method  of  and  .Apparatus  for  Electric  Distribution  for  use  with 
Ignition   .Systems.     C.  T.   Mason.     June  19th,  1915.     (100,742.) 

10,938,  Eleciric  SwrrcH  Controls.  G.  A.  Fritsch,  .August  2nd,  1916. 
(110,768.) 

15,177,  Portable  Electric  Signalling  Lamps.  W.  T.  Coulson.  (Cognate 
application,  5,394/17.)     (110,592.) 

i5,187.  Electric  Transformers.  British  Electric  Transformer  Co.  &  T.  R. 
'Renfree.     October    25th,    1916.      (110,594.) 

15,310.     Electric   Flashlamps.     E.  Nultal.     October  27th,   1916.     (110,611.) 

15,351,     iNitatRL'PTcRs   for    Ignition    Systems.      C.   T".    Mason.     June  30th, 

1915.  (f  01 ,980.)  • 

15,357.     IlLECTROLVTIC   Gas  Gener.^tors,     I,   H,    Levin,      December  20th,   1915. 
(102,933.) 
15,365,    Trolley  Heads  for  Electric  Tramcars.     C.  Svombo.    October  27th, 

1916.  (110,612.) 

15,398.  Ignition  Devices  for  Internal-combustion  Engines.  R.  G.  L. 
Markham.      October  28th,  a916,      (110,613.) 

15,464.  Ignitors  for  Internal-combustion  Engines.  J.  F.  Alvord  &  W.  B. 
Thompson.     October   28th,   1915.     (102,058.)  , 

15,623.  Means  for  .Att.^ching  Igniiion  Wires  to  Sparking  Plugs  of 
Rotary  ,\eroplane  Engines.  Gwynnc^s,  Lid..  .V  II,  Humphreys.  November 
22nd,    1916.      (110,796.) 

15,888,  Stage  Lighting.  E.  Booth  &  N.  R.  Booth,  November  7th,  1916. 
(110,627.) 

16,090.  Electrically-oper.\ted  Striking  Device  for  Clocks.  M.  E.  Pugh. 
November  9th,    1916,     (110,629.) 

16,155,  Ignition  Magnetos  for  Inteknal-combustion  Engines.  A.  H. 
Boulton  &  J.   H.  Boulton.     November   lOlh,  1916.     (110,630.) 

16,.382.  ELEcrKic  Switchceak,  H,  W.  Clothier  and  A.  Reyrolle  &  Co. 
Novcmbi-r   15th,   1916.     (■110,808.) 

16,452.  Mercury  Breaks  or  Electric  Interrupters.  F.  R.  Butt  &  Co., 
II,  F,    Bigge  &  F.   R.  Butt.     November   Kith,  I9I6.     (110,635.) 

16.513.     li.NirinN    Dynamos.      C,     I',    Mason,      Jun,-    I9th,    1915.     (102,266.) 

16,892.  Telephone  bsTRUMENTs.  International  Electric  Co.  &  H.  E.  R. 
Roosc.     November  24th,   1916.     (110,640.) 

17,003.      HlGII-FHEQUENCY     SIGNALLING,      PARTICUL-tRLY     APPLICABLE     TO      WiRELESS 

lEi.EPMONY.     Western   Electric  Co.     -November   29tli,   1915.     (102,500.) 

17.998.  Electric  Batteries.  J.  M.  Flannery.  December  i4th,  1916. 
r  1 10.(;52.) 

17.999.  Electric  Batteries,  J.  M.  Flannery.  December  14th,  1916. 
(110,(i.53.) 

18,(i6I.  C'ontrol  Gear  for  Alternating  Current  Electric  Motors,  J.  A. 
St.v.n    .V    K.    J,    Gotterson,      December  30lh,    1916.      (110,836.) 

X91'7. 

220.  App.vraius  for  Electric  Welding.  T.  E.  Murray.  January  12th, 
1916.     (103,293.) 

1,017.  SrspENiTiiR  FOR  Electric  Cables  anh  the  like.  W.  T.  Henley's 
Telegraph    Works  Co,  &    R.    Povev.     January  20ih,    1917.     (110.S4S.) 

1.490.  Toy  Electric  Motor.  A.  C.  Gilbert  Co.  April  ISlh,  1910,  (105,742) 
,2,093,  Wireless  Telegraph  Apparatus.  R.  J.  Thompson  &  J.  Thompson. 
February    12lh,    1917.      (110,685.) 

2.109.  Means  for  Srci'hin'".  an  Inmm,\ior  *ro  a  Bask  Plate.  Maschinen- 
fabrik  Oerlikon.      Februarv  12th.    1916.      (104.177.) 

2,701.  Electro-deposition  of  Copper  and  Nickel  from  Solutions  obtained 
prom  Cues.     M.  V.  Garin.     February  39th,  1916.     (104,678.) 

2,900.  ELKCTitic  Cable  C'onnectors.  Chloride  Electrical  Storage  Co.  &  H. 
Dean.      February   27lh,   1917.      (110,858.) 

3,236.  ELKCrRic  Controllers  and  the  like.  G.  Ellison  &  J,  Anderson, 
March  5lh.   1917.      (110.802.)       I 

3  464  .M  u.nkto-electric  M.JbliiNBS  for  IcNrrlON  in  Intern.\l-combustion 
Engines.      M.    S.   Conner.      March    9lh.    I9I7.     (110.864) 

3,802.  General  and  Electr'CAL  Joints.  C.  J.  Heaver  &  E.  A.  Claremont. 
March   1.5th,    1917.      (110.868.) 

4,142.  Electric  Imitation  Candles,  C.  .Ammcntorp.  May  20th,  1916. 
(106.609.)  „   , 

6.284,  Elfctric  Flashliohts.  M.  II,  Spielman  St  J.  Corcos.  May  3rd, 
1917,     (110,702) 

6.081.     Electric  Torches.     R.  Fallows.     April  30th,   1917,     (110.700.) 

8,748,  Electric  Cont.\ct  Breakers  F.  H.  Royce  &  Rolls-Royce,  Ltd. 
June    IBth,    1917.      |11«.S9I.) 

9,182.  Magneto  Controlling  Device  fnabiino  Internal-comsustion 
Motors  to  he  Started  by  Hand.    July  Isi,  1910,    (107,761.) 
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The  reports  of  the  removal  by  the  coninion  eiiemy- 
of  all  kinds  of  machinery  and  plant  from  Bely^ium 
and  the  occupied  districts  of  France'  have  been  so- 
frequent  during  the  past  two  years  that  it  is  impos- 
sible to  disbelieve  them,  and  it  may  therefore  be- 
assumed  that  almost  everything'  which  cap  be 
utilised  by  the  enemy  has  been,  or  will  be,  seized, 
or  destroyed  in  order  to  prevent  the  return  to  the 
rightful  owners  of  property  which  could  be  advan- 
tageously used  by  the  Allies,  and  also  in  connec- 
tion with  the  gradual  military  advance.  On  the 
other  hand,  some  machinery  and  plant  may  have 
been  destroyed  or  greatly  damaged  by  inadvertence 
through  the  gun-fire  of  the  Allies  in  the  promotion 
of  the  forw'ard  movements,  as  it  is  not  possible  abso- 
lutely to  prevent  incidents  of  this  kind.  In  any 
case,  the  devastation  caused  to  property  by  the  war 
has  been  enormous,  ar^d  will  necessitate  a  stupen- 
dous expenditure  for  the  work  of  restoration  after 
the  conclusion  of  peace.  What  this  outlay  may 
approximately  amount  to  it  would  be  exceedingly 
difficult  for  us  to  determine,  but  the  leading  iron 
and  steel  interests  in  the  United  States  have  not 
been  deterred  from  making  an  inquiry  into  the 
situation,  or  from  the  formulation  of  estimates 
which  are  based  upon  an  investigation  made  by  a 
committee  which  paid  a  visit  to  Europe  in  the 
autumn  of  last  year. 

The  report  prepared  by  the  committee  was  pre- 
sented at  a  meeting  held  at  Pittsburg.  It  shows 
that,  in  the  opinion  of  the  committee,  the  recon- 
struction requirements  owing  to  the  destruction  of 
public  and  private  property  would  represent  art 
aggregate  of  £1,200,000,000  in  the  case  both  of  the 
western  and  eastern  fronts,  £750,000,000  applying 
to  the  former  and  £450,000,000  to  the  latter.  Apart 
from  buildings,  raw  materials,  and  manufactures, 
the  report  calculates  that  it  would  be  necessary  to- 
expend  a  total  of  £270,000,000  on  industrial  machi- 
nery in  Belgium  and  France,  £12.000,000  on  agri- 
cultural machinery  and  implements,  and  £85.000,000 
on  railways,  bridges,  and  tramways.  If  the  figures 
for  the  two  countries  are  considered  in  detail,  the 
restoration  of  the  coal  and  iron  ore  industries  would 
involve  an  expenditure  of  £60,000,000,  the  iron  and 
steel  and  metal  industries  one  of  £75.000.000.  the 
chemical  industn,-  £8,000.000,  and  the  electrical' 
industry  £36,000,000,  apart  from  the  separate  out- 
lay for  the  textile,  paper,  wood,  and  furniture 
branches.  It  is  assumed  that  Belgium  alone  will 
have  to  import  industrial  machinery  to  the  value  of 
from  £20,000,000  to  £24,000,000,  or  six  times  more 
than  corresponding  imports  in  peace  times,  whilst 
France  herself  will  probably  be  able  to  produce 
three-fourths  of  her  own  requirements  in  machi- 
nery, leaving  one-fourth.  or  the  value  of 
£12,000,000,  to  be  procured  from  abroad  in  the  first 
year  of  peace.  In  the  case  of  Germany,  it  is  com- 
puted that  the  country  will  be  under  the  necessity 
of  importing  machinery  worth  £6,000,000  per  annum 
in  the  first  years  of  peace :  Galicia  is  put  at 
£4,000,000,  and  Poland  at  £49,000,000  for  works 
and  machinery. 

The    foregoing    estimates,    as    previously    men- 
tioned, only  apply  to  the  autumn  of  1916.     Since 
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then,  liowever,  the  further  havoc  which  has  been 
made  would  naturally  imply  a  formidable  addition 
to  the  a,L;>;res;ate  fissures.  Ajiparently  on  the 
assumption  that  the  machinery  and  plant  would  be 
obtained  exclusively  from  the  United  States,  the 
American  interests  calculate  on  the  flotation  there 
of  a  great  reconstruction  loan  by  means  of  which 
gold  shipments  would  be  avoided,  and  the  rates  of 
exchange  in  Europe  be  but  slightly  influenced.  On 
the  other  hand,  a  Zurich  newspaper,  which  is  pub- 
lished in  German,  states  that  it  is  an  open  question 
whether  the  reconstruction  of  the  destroyed  dis- 
tricts will  proceed  quite  according  to  the  American 
programme.  With  the  entrance  of  the  United 
States  into  the  war  tliat  coimtry  also  assumed 
enormous  war  burdens,  and  changed  over  her  in- 
dustries to  war  work  to  i  far  greater  extent  than 
previously.  As  a  consequence,  the  Swiss-German 
newspaper  submits  that  the  United  States  will  in 
no  respect  be  able  so  promptly  to  compete  after  the' 
.conclusion  of  peace  as  was  assumed  by  the  commit- 
tee, and  that  it  remains  to  be  seen  whether  the 
Americans  will  be  able  to  offer  machinery  in  coun- 
tries of  the  European  Allies  at  prices  which  would 
secure  the  business.  On  the  other  hand,  the  news- 
paper expresses  the  hope  that  Swiss  engineering 
firms,  particularly  the  electrical  industry,  will  find 
specially  favourable  prospects  open  to  them  for  the 
export  of  machinery  and  plant. 

It  is  quite  obvious  that  any  estimates  concerning 
the  reconstruction  of  the  devastated  countries  are 
of  no  practical  value  at  the  present  moment.  At 
the  same  time,  it  has  to  be  borne  in  miqd  that  the 
American  computations  were  made  prior  to  that 
country's  participation  in  the  war,  and  that,  there- 
fore, some  prospect  previously  existed  that  Ameri- 
can firms  would  secure  a  very  considerable  amount 
of  the  business  which  will  result  from  the  work  of 
restoration.  This  assumption,  however,  has  been 
greatly  modified  by  the  association  of  the  United 
.States  with  the  common  struggle  for  justice  and 
freedom  from  the  military  domination  of  enemv 
countries,  and  under  existing  circumstances  Ameri- 
can firms  cannot  expect  to  obtain  more  than  their 
due  proportion  of  the  machinery  contracts  which 
will  come  forward  on  the  conclusion  of  peace,  pro- 
vided that  the  requisite  shipping  facilities  are  avail- 
able for  transport  from  the  United  States  to  Europe. 


Amongst  the  "  Random  Reflec- 
Literary  Style,  tions  "  of  our  valued  contemporary, 
The  Engineer,  last  week,  we  noted 
with  especial  interest  an  essay  on  a  subject  which 
appeals  to  us,  but  seldom  figures  in  the  technical 
Press — namely,  the  use  and  abuse  of  the  English 
language.  We  wonder  whether  the  average  engi- 
neer fully  appreciates  the  importance  to  him  of  the 
study  of  English  and  the  cultivation  of  a  good 
literary  style.  Often  a  practical  man  whose  conver- 
sation on  technical  subjects  derives  from  his  expert 
knowledge  a' peculiar  fascination  will  tell  us  that  he 
cannot  write  an  article — all  unaware  that  he  has 
already  composed  it,  and  that  nothing  is  lacking  but 
the  written  record  of  his  observations.  Such  a  man 
might  with  advantage  try  the  experiment  of  engag- 
ing a  stenographer  to  set  down  his  remarks  ad- 
dressed to  a  real  or  imaginary  brother  engineer 
whose  experience  has  nm  along  different  lines:  he 
would  probably  be  surprised  and  pleased  to  find  him- 
self the  author  of  a  very  readable  and  informative 
article — which,  moreover,  would  possess  a  cash 
value  far  in  excess  of  the  stenographer's  fee. 

Our  confrere  attributes  the  worst  faults  of  com- 
position to  two  causes :  on  the  one  hand  an  attempt 
to  write  too  well,  and  on  the  other  an  absolute  in- 
difference to  the  graces  of  style.  The  former  leads 
to  the  introduction,  usually  misplaced,  of  flowers  of 


speech,  and  hackneyed  literary  cliches  or  stock 
phrases,  with  disastrous  effect  upon  the  reader;  a 
plain  tale,  told  in  simple  Anglo-Saxon,  is  the  best 
from  every  point  of  view,  and  every  superfluous 
word  is  a  defect.  Of  the  two  clas.ses,  we  prefer  the 
latter;  it  may  be  largely  due,  as  our  contemporary 
holds,  to  the  practice  of  dictation  to  a  shorthand 
writer  (which  is  not  the  same  thing  as  the  process 
which  we  have  suggested  above,  in  which  the 
speaker  should  forget  the  existence  of  the  steno- 
grapher)— but  in  many  cases  we  think  it  arises  from 
an  impression  that  it  gives  a  practical  and  technical 
air  to  the  work,  whereas  it  is  merely  slovenly  and 
affected.  | 

Prominent  amongst  the  defects  in  the  latter  cate-  ' 
gory  are  the  omission  of  the  definite  article,  and  the 
use  of  the  expression  "  the  same  "  (or  the  barbarity 
"  same,"  a  heinous  crime)  in  place  of  "  it  "  or 
"  them,"  as  in  the  sentence,  "  Take  cloth  off  table 
and  put  instrument  on  same."  These  offences 
against  good  taste  and  good  English  are  unspeak- 
ably horrible,  but  they  are,  unfortunately,  very 
conmionly  committed.  That  trap  for  the  unwary  or 
ine-xperienced,  the  collective  noun,  to  which  our 
conteni|)orary  draws  attention,  is  the  source  of  in- 
numerable errors  in  the  daily  Press ;  we  also  have 
made  it  our  practice  to  treat  all  such  nouns  as  sin- 
gular, and  find  that  this  course  almost  invariably 
meets  the  case,  whereas  if  the  plural  is  used  endless 
difficulties  are  encountered.  Thus,  "  This  commit- 
tee has  commenced  its  work  "  is  inoffensive;  but  to 
say  "  This;  committee  have,"  &c.,  would  mean  tor- 
ture to  the  reader,  and  "A  committee  are  sitting" 
is  equally  unpleasant.  The  limitations  of  our  space  m 
forljid  us  to  refer  to  the  many  other  literary  sole-  ; 
cisms  which  are  constantly  being  met  with,  and  we 
must  conclude  by  emphasising  again  the  import- 
ance of  good  English  to  the  engineer,  as  to  every 
other  professional  man. 


We  were  interested  recently  in  an 
The  Kinema  effort  that  was  being  made  in  the 
and  Industry.  States  to  utilise  the  kinematograph 
as  a  means  of  popularising  industrial, 
commercial,  and  other  information  respecting  manu- 
facturing operations — showing  how  things  in  com- 
mon use  are  made,  and  under  what  conditions.  Two 
lecturers  of  the  Bureau  of  Economics  (Washington) 
were  recently  lecturing"  in  the  U.S.A.,  with  the 
aid  of  kinema  films,  on  various  Canadian  topics,  and 
one  of  the  outcomes  expected  is  the  attraction  of 
emigration  and  capital  to  Canada.  There  is  a  charm 
or  fascination  about  such  a  procedure  which  renders 
the  kinematograph  a  far  more  useful  popularising 
medium  than  mere  lecturing  or  ordinary  pictures. 
The  kinema  film  has  proved  its  applicability  to  boost- 
ing "electrical  development"  schemes  among  the 
general  populace  in  the  States.  J.ife  and  mo\^- 
ment  have  an  irresistible  effect.  How  far  would 
it  be  possible  similarly  to  ilemonstrate  our 
more  prosaic  industrial  activities  in  works  in 
the  United  Kingdom  to  the  great  markets  of  the 
world  where  too  little  fs  known  about  our  abilities  ? 
We  have  seen  electrical  factory  operations  and  pro- 
cesses admifably  represented  by  kinema  film  in  Lon- 
don. Mow  far  is  the  idea  adaptable  or  ajiplicable  in 
helping  us  to  inform  the  world  and  expand  our  trade 
abroad  where,  at  times,  quite  wrong  notions  as  to 
our  capacity  have  been  held  ?  We  attach  great  im- 
portance to  the  placing  of  actual  British-made 
machines  and  apparatus  in  colleges  abroad,  where 
students  will  in  daily  operations  become  familiarised 
with  them,  and  to  the  circulation  of  brochures  con- 
taining excellent  pictures  of  our  manufactories.  Is 
it  worth  considering  whether,  where  we  cannot  send 
peiinanent  exhibits,  we  can  provide  a  peripatetic 
film  for  the  edification  of  students,  institutions, 
chambers  of  conunerce,  and  so  forth,  in  the  great 
purchasing  centres  of  the  world  ? 
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THE     EDUCATION     AND     TRAINING     OF 
ENGINEERS. 


By  "RADIX.' 


{Coiidudi'il  fniin  jiaiie  533.) 
(Jiie  of  the  most  careful  thiuker.s  of  the  last  ceii 
tury   has   told   us  that    "  false  ideas   can   he   refuted 
by  argument,  hul  1)\    true  ideas  alone   can  they   l>e 

!  expelled."  Whence  are  "  true  ideas  "  to  come,  and 
how  are  they  to  he  inculcated?  .Surely  not  hy  the 
•exercise  of  the  rational  faculty  alone.  What  is 
termed  "  reason  "  varies  in  different  individuals,  in 
^different  races,  and  in  members  of  the  same  race  in 
■different   parts    of    the    world,    and    under   different 

i  conditions  of  life. 

\  Reason— as  understood  by  most  of  us  who  do  not 
.indulye  in  philosophical  analysis  -may  perhaps  be 
.described  as  a  co-ordination  of  facts  of  experience 
and  of  inferences  and  deductions  therefrom.  To 
some  people  "  reason  "  and  "  common  sense  "  are 
synonymous  terms.       At   any  rate,   the    "reason" 

t  upon  which  this  non-religious  age  would  have  us 
base  our  ethical  ideas  is  a  state  of  knowledge  aris- 
ing out  of  experience  or  the  accumulated  results  of 
experience.  But,  clearly,  knowledge  based  upon 
experience  is  necessarily  subject  to  modification  as 
experience  becomes  wider  and  fuller.  How  can 
morality  find  any  permanent  basis  in  reason  alone  ? 
All  attempts  to  formulate  a  code  of  morals  upon 
reason  alone  have  failed,  and  must  fail,  since  the 
basis  is  a  variable,  and  not  a  constant,  one. 

^  Bishop  Butler  seems  to  have  given  us  about  as 
good  a  definition  as  is  possible  of  the  fundamentals 
of  morality  in  the  following  words: — "For,  as 
much  as  it  has  been  disputed  wherein  virtue  con- 
sists, or  whatever  ground  for  doul)t  there  may  be 
^bout  particulars:  yet,  in  general,  there  is  in  reality 
an  universally  acknowledged  standard  of  it.  It  is 
"that  which  all  ages  and  all  countries  have  made  pro- 
fession of  in  public;  it  is  that  which  the  primary  and 
fundamental  laws  of  all  civil  constitutions  over  the 
face  of  the  earth  make  it  their  business  and  endea- 
vour to  enforce  the  practice  of  upon  mankind : 
namely,  justice,  veracity,  and  regard  to  common 
good." 

Whence  arise  the  ideas  of  "  justice,  veracity,  and 
Tegard  to  the  common  good  "  ?  Not  from  the  exer- 
-cise  of  reason  alone.  It  is  all  very  well  for  mate- 
Tialists  and  other  "  ists  "  to  say  that  ages  of  experi- 
ence have  shown  that  without  due  regard  to  these 
ideas  a  community  does  not  prosper.  Grant  that 
this  be  so  (although  this  does  not  account  for  the 
origin  of  these  ideas);  grant  that  reason  forces  one 
to  give  an  intellectual  assent  to  the  truth  of  this  con- 
tention; we  all  know  that  "there  is  a  wide  differ- 
ence between  the  formal  assent  given  to  a  proposi- 
i;ion  that  cannot  be  denied,  and  the  efficient  belief 
which  produces  active  conformity  with  it."  In  the 
absence  of  that  "  eiilicient  belief."  what  becomes  of 
the  intellectual  assent ':!  Is  it  not  common  experi- 
ence that  the  first  question  a  business  man  (and,  for 
the  matter  of  that,  pretty  nearly  every  man)  asks 
himself  in  regard  to  any  proposition,  business  or 
otherwise,  is  "  What  am  I  going  to  get  out  of  it?  " 
and  if  he  concern  himself  at  all  with  what  the  other 
chap  gets  out  of  it.  it  is  only  to  enable  him  to  see 
"to  it  that  the  other  fellow  gets  as  little  as  possible. 
Justice  and  the  common  good,  to  say  nothing  of 
veracity,  become  quite  secondary  considerations. 

Herbert  Spencer — who  certainly  did  not  profess 
to  be  a  religious  man — acknowledges  that  "  Were  it 
possible  forthwith  to  replace  a  traditionally-estab- 
lished system  of  rules,  supposed  to  be  super- 
Tiaturally  warranted,  by  a  system  of  rules  rationally 
elaborated,  no  such  rationally-elaborated  system  of 
-rules  would  be  adequately  operative.     To  think  that 


it  would,  implies  the  thought  that  men's  actions  and 
beliefs  are  throughout  determined  by  intellect; 
whereas  they  are  in  nuicli  larger  degrees  determined 
liv    feeling." 

Herbert  S|)encer  seems  to  imply  that  the  antithesis 
is  a  ■■  consunmiation  devoutly  to*be  hoped,"  but 
he  is  wrong,  as  is  also  Tennyson  when  he  sings 
'■  We  hav*  but  faith;  we  cannot  knozv,  for  know- 
ledge is  of  things  we  see."  The  fact  is  that  the 
greatest  and  most  certain  part  of  our  knowledge  is 
of  things  we  do  not  see.  The  whole  edifice  of  scien- 
tilic  knowledge  is  built  upon  three  principles  which 
we  only  feci  nuist  be  true,  and  which  do  not  admit 
of  logical  proof:- -the  principle  of  uniformity  in 
Nature,  the  principle  of  identity,  and  the  |irinciple 
of  causality. 

Similarly,  the  recognition  of  right  from  wrong,  of 
good  and  evil,  and  the  ideas  of  "justice,  veracity; 
and  the  common  g^ood  of  all  "  are  felt,  not  knozvn. 
Whence  this  certainty  based  upon   "feeling"? 

I  do  not  hesitate  to  say  that,  as  a  result  of  30 
odd  years'  experience  of  men  and  things  on  both 
sides  of  the  Atlantic,  there  seems  to  me,  philo- 
sophically and  scientifically,  no  escape  from  the  con- 
clusion that  the  origin  of  the  moral  sense  is  to  be 
sought  in  an  "  Eternal  power  not  ourselves  which 
linakes  for  righteousness,"  and  that  the  only  satis- 
factory exposition  of  Matthew  Arnold's  abstract 
conception  is  to  be  found  in  the  Christian  faith  as 
originally  professed  by  this  country. 

So  long  as  the  great  majority  of  the  children  of 
the  masses  are  brought  into  the  world  under  the 
conditions  now  prevailing';  so  long  as  the  minds  of 
the  young  are  allowed  to  develop  during  their  most 
impressionable  years  in  such  surroundings  and  ex- 
posed to  such  influences  and  examples ;  so  long  as 
the  inculcation  of  the  sense  of  responsibility  to  God 
the  Creator  and  Preserver  of  all  mankind  is  left  out 
of  account  in  the  education  of  the  young,  so  long 
will  the  pernicious  doctrines  of  the  positivist,  the 
anarchist,  and  other  "  ists  "  continue  to  flourish 
and  do  their  deadl}-  work  in  perverting  the  morality 
of  humanity. 

One  word  in  conclusion.  The  view  is  often  ex- 
pressed that  if  a  man  conduct  his  business  on  the 
lines  of  the  Sermon  on  the  Mount,  he  will  find  him- 
self in  the  bankruptcy  court  sooner  rather  than  later. 

In  a  sense  this  is  perfectly  true.  It  is,  however, 
equally  true  that  the  sense  in  which  it  is  true  is  not 
the  sense  in  which  the  Founder  of  Christianity 
would  have  men  conduct  their  business.  The  ad- 
monitions in  the  Sermon  on  the  Mount  are  counsels 
of  perfection  for  the  individual,  and  do  not  apply 
to  the  administration  of  collective  justice.  If  a  man 
smite  us  on  one  cheek,  we  are  not  enjoined  to  turn 
soiuebody  else's  cheek  to  the  smiter.  A  man  may 
be  as  charitable  as  he  pleases  with  his  own  money, 
but  he  must  not  deal  M'ith  other  people's  money  as 
he  likes.  A  judge  may  submit  to  be  swindled  and 
not  have  recourse  to  his  legal  remedy  without  there- 
by, even  impliedly,  sanctioning  the  swindling  act. 
but  he  must  not,  in  the  exercise  of  his  office,  compel 
those  who  are  swindled  to  act  likewise.  Although 
our  Lord  never  avenged  any  injury  done  to  Him- 
self, He  nevertheless  dealt  with  those  who  were  de- 
filing the  Temple  in  drastic  fashion.  He  did  not 
waste  words  in  arguinent,  but  punished  the  infrac- 
tion- of  the  moral  law,  which  was  subversive  of 
public  morality,  by  overturning  the  tables  of  the 
money-changers  and  driving  out  these  breakers  of 
the  moral  law  by  force. 

There  is  a  virile,  as  well  as  an  emotional,  side  to 
the  Christian  i^eligion.  The  undue  predoininance  of 
the  emotional  over  the  rational  is  as  dangerous — as 
regards  the  common  good — as  the  undue  predomi- 
nance of  the  rational  over  the  emotional. 

We  should  aim  by  education  to  bring  about  that 
proper  equilibrium  "  between  introspective  thought 
and  the  outer  world  of  action  "  which  involves  the 
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recognition  that  justice/' is  a  positive,  affirmative 
force,  which  entails  active  duties  as  well  as  passive 
rights." 

Huxley,  who  may  be  termed,  at  least,  an  un- 
biased witness,  expressed  himself  as  "  seriously  per- 
plexed to  know  by  what  practical  measures  the  reli- 
gious feeling,  which  is  the  essential  basis  of  con- 
duct, was  to  be  kept  up,  in  the  present  utterly 
chaotic  state  of  opinion  on  these  matters,  without 
the  use  of  the  Bible  ";  and  in  the  same  essay*  he 
writes:  "  If  I  were  compelled  to  choose  for  one  of 
my  children  between  a  school  in  which  real  religious 
instruction  is  given,  and  one  without  it,  I  should 
prefer  the  former." 

Unless  Mr.  Berriman's  Committee — or  some  other 
authority — recognise  and  act  upon  this  governing 
factor  as  a  root  principle  in  education,  they  will  no 
doubt  turn  out  skilled  men,  but  not  "  good  "  men: 
their  efforts  will  be  productive  of  palliative  measures 
only,  for  they  will  not  strike  at  the  root  of  the  evil, 
and  no  real  progress  will  be  made  towards  the 
attainment  of  the  goal  they  have  in  view. 


ciency  is  not,  however,  everythiiii,'.  The  form  of  the  light 
distribution  curve  is  especially  iiiiportaut  in  e.xterior  light- 
ing,  the  object  being  genci-ally  to  distribute  light  as 
uniformly  as  possible  over  a  wide  area — reducing  the  in- 
tensity of  illumination  on  ground  near  the  lamp  in  order 
to  increase  ilhniiination  at  more  remote  points  between 
lamps. 

The  open  flame  arc  with  carbons  side  by  side  (fig.  5)  does- 
not  i;ivc  a  good  distribution  of  light,  as  regards  producing 
oniforin  illumination  over  a  wide  area.  Curve  1  (fig.  9)  is 
the  Rousseau  curve  correspond ing  to  that  ideal  polar  dis- 


MODERN    ARC    LAMPS    AND    INCANDESCENT || 
LAMP5. 


{Oonduded  from  patje  532.) 

Exterior  Liyhtiny. — Where  out-of-doors  lighting  is  con- 
cerned, or  the  illumination  of  large  workshops.  &c.,  half- 
watt  lamps  have  to  compete  with  flame  arcs,  the  character- 
istics of  which  may  be  thus  summarised  : — 


Colour  of  liprht         

Candle-power   (mean    lower 

hemispherical) 
Watts  per  m.h.-s.c.p.  (lower) 

Bumin-;    hours  :    single  and 
double  lamps 


Open  fiarae  arc  :  car- 
bons  side  by  side. 


Yellow 
1,300— 
4,000 
0-24— 
0-17 
17  &  3.5 


Yellow 

l..'50O— 

3,600 

0-16— 

019* 

17&35 


Enclosed  long-hour 

flame  arc ;  vertical 

carbons. 


White 
2,000-- 
4,000 
02 

150 


White 
1,200— 
2,500 
0-25— 

o-s" 

110 


•  With  choking  coil. 

In  other  words,  the  half-watt  lamp  has  to  compete  with 
a  one-fifth  watt  lamp,  so  that  where  current  economy  is  im- 


PlO.   h. 


Fio.  6. 


Fig.  7. 


portant  owing  to  the  cost  of  current  or  other  reason,  the 
flarae  arc  has  an  immense  initial    advantage.     Current  efli- 

•  "The  School  Boards:  Wh.it  they  Can  do,  and  What  they 
May  do."     (Critiqaes  and  Addresses,  pp.  50  anl!  51.) 


Ci-nvE  2. — \     watt,    semi- 
direct. 

3. — \  watt,  indirect. 

4.— X  watt,  ba.se. 

6.— Open  flame  arc 
carbons  side  by 
side. 

8. — Same  as  6,  bot 
with  dioptric 
globe. 

10. — Enclosed  flame 
arc,  vertical 
carbons. 

12. — \  watt  in  direct 
lighting  fltting. 

13.— Same  as  12,'bnt 
dioptric  globe. 

I. — Ideal  distribu- 
tion ;  for  uni- 
form ground 
illumination. 


Rousseau  Diagrams  for  Various  Lamps. 

tribution  of  light  which  would  gi\e  uniform  ground  illu- 
mination. The  other  curves  refer  to  the  several  types  of 
lamps  specified  in  the  "  key  "  adjoining  the  figure  ;  each 
curve  is  reduced  to  the  basis  of  500  watts  consumption,  in- 
cluding ballast  in  arc  lamps,  hence  the  curves  are  directly 
comparable.  From  curve  (J  it  will  be  seen  that  the  type  of 
lamp  shown  in  fig.  ."j  gives  a  maximum  candle-power  at  50'' 
or  60"  below  the  horizontal  instead  of  at  about  15^  By 
.the  addition  of  a  dioptric  globe  (fig.  6),  the  polar  distri- 
bution is  improved  immensely,  and  the  corresixinding 
Rousseau  curve  (No.  S,  fig.  11)  shows  (juite  good  approxi- 
mation to  the  idoal  form.  The  long-hour  enclosed  Hame 
arc  with  vertical  carbons  also  gives  a  good  distribution  of 
light  for  wide  range  illumination  (see 
curve  10,  fig.  '.)). 

Fig.  2  shows  the  })olar  distribution 
from  a  half-watt  lamp  in  a  fitting  with 
enamelled  shade  (fig.  7),  and  curve  12, 
fig.  !l,  is  the  corresixinding  Roussean 
diagram.  This  distribution  is  good 
from  the  point  of  view  of  lighting 
workshops,  but  a  greater  proiwrtion  of 
Hglit  at  15°  to  20^  below  the  horizoutsd 
and  less  at  :!0'  to  90"  below  the  hori- 
zontal are  needed  to  provide  reasonably 
uniform  ground  illumination,  usin^' 
lamps  relatively  far  apart.  A  dioptric 
globe  (fig.  H)  may  be  used  to  improve 
the  normal  distribution  of  light,  and 
thus  to  yield  the  Rousseau  curve  IS, 
fig.  ',).  .\bout  10  i>er  cent,  loss  is  caused 
in  light  passing  through  a  dioptric  glolie, 
as  compared  with  50  per  cent,  loss  in 
diffuse  reflection. 

It  will  be  seen  that  curves  8  and    l:i 
(fig.  !>)   are   similar.     In   other   words, 
there  is  little  to  choose  between  a  ver- 
tical carbon  flame  arc  and  a  half-watt 
lamp   (using  a  dioptric  globe  in  each  case),  in  point  of 
light    di,stribution.      The   difference    lies    in    the   higher 
efficiency  of  the  flame  arc,  already  noted. 

The  areas  under  the  various  curves  in  fig.  9  are  propor- 
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tional  to  the  total  light  emitted  by  the  (lifTereiit  liim|is,  and 
we  have  here  a  very  clear  <;raphieal  representation  of  the 
relative  efficiencies  of  the  lanijwas  used  in  i)raetiee. 

Firs/  Conf  itfiil  Working  Cost. —  It  is  imiKirtant  to  fix 
definitely  the  relative  first  cost  of  ci|uivalent  are  and  half- 
watt  lamp  installations,  but  the  difTercuce  is  i;enerally  small. 
Indix'idual  half-watt  lamps  and  fitting's  are  cheap  as  com- 
pared with  arc  lamps,  hut  more  of  the  former  are  reqnireil 
in  most  eases,  and  there  then  comes  the  e.\tra  cost  of  addi- 
tional wiring,  switches  and  fuses.  Part  of  the  ballast 
resistance  needed  by  arcs  may  be  provided  by  using  the 
smallest  leads  consistent  with  safe  temperature  rise.  Half- 
watt  lamps  connected  in  parallel  must,  on  the  other  hand, 
be  provided  with  comparatively  lieavy  leatis,  in  order  that 
the  voltage  drop  niay  be  small. 

Carbon  costs  and  the  cost  of  bulb  renewals  vary  with 
circumstances,  but  are  generally  about  eipial  so  long  as  the 
half-watt  lamp  fitting  protects  the  bulb  from  rain  and  snow 
without  subjecting  it  to  overheating.  Cheap,  ill-designed 
fittings  waste  more  by  premature  lamp  failures  in  a  year 
than  they  save  in  first  cost,  as  compared  with  good  fittings. 

Attendance  costs  are  lower  for  half- watt  lamps  than  for 
arc  lamps,  but  they  are  not  negligible,  for  the  former  need 
a  thorough  cleaning  once  or  twice  a  month.  Maintenance 
costs,  apart  from  the  bulb  and  carbon   items  already  con- 
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sidered,  are  much  lower  m  a 
than  where  arcs  are  used  :■ — 


half-watt  lamp  installation 


TABLE  II.— Total  Working  Costs  of  Flame  Arc  and 
Half-watt  Lamps. 

Assuming  l,7liO  m.h.-s.c.p.  and  including  interest,  depreciation, 
attendance,  maintenance  and  renewals. 


500  burning  hours  per  annum. 

8,000  burning  hours  per  annum. 

Energy 

cost  per  unit. 

Flame  arc. 

Half-watt. 

Flame  arc. 

Half-watt. 

d. 

s.  d. 

s.  d. 

s. 

s. 

0-.S5 

•ts-o 

S7-3 

171 

171 

07 

51-0 

nro 

220 

270 

1-18 

60-i) 

■V6 

270 

377 

r7(; 

73-H 

95-0 

343 

Til  4 

2-3.-> 

S8-0 

iiii-e 

41.'> 

fitiO 

The  figures  in  Table  II  compare  the  total  working  costs 
( interest,  depreciation,  carbon  and  bulb  renewals,  attend- 
ance, and  maintenance)  for  a  flame  arc  lamp  and  a  half- 
watt  lamp,  eai'h  of  2,000  hefners  hemispherical  (1,760 
h.-s.c.p.),  assuming  various  prices  for  energy  and  500  and 
3,000  working  hours  per  annum.  Under  some  conditions 
the  advantage  of  lower  cost  lies  with  the  arc  ;  under  others 
with  the  half-watt  lamp.  So  it  is  also  with  the  general 
merits.  Sometimes  it  is  advantageous  to  ha\e  the  more 
powerful  units  in  which  arc  lamps  are  obtainable,  the 
yellow  light,  well  penetrating  smoke  or  steam,  and  the 
rugged  construction,  unaffected  by  vibration  and  rough 
handling.  Sometimes  the  glow  lamp  is  chosen  on  grounds 
of  more  convenient  wiring,  lighter  equipment,  and  easy 
maintenance  by  unskilled  persons.  If  the  current  be  very 
cheap  and/or  burning  hours  short,  the  glow  lamp  may 
show,  in  addition,  a  saving  of  money. 

The  conclusions  indicated  by  these  notes  are  that  the 
giis-tilled  tungsten  lamp  is  entirely  preferable  to  arc  lamijs 
in  lighting  small  and  medium-sized  interiors,  es])ecially 
where  semi-direct  or  indirect  lighting  is  practised.  For 
lighting  open  spaces  or  large,  lofty  sho]«,  both  flame  arc 
and  gas-fi!led  tungsten  lamps  will  continue  to  be  used.  In 
such  service,  both  tyjies  of  lamps  have  their  advantages 
and  disadvantages,  and  choice  can  be  made  only  by  con- 
sideraflion  of  individual  circumstances. 


Loose  Switches. — When  Annie  E.  Hovey,  a  Scarborough 

boarding  house  manafreress,  was  summoned,  last  week,  at  the  local 
Court  for  a  lighting  offence,  she  offered  the  defence  that  the  vibra- 
tion of  the  door  had  caused  the  electric  switches  to  drop  and  put 
on  the  lights  in  unoccupied  rooms.  The  police  constable  said  he 
thought  that  this  was  quite  likely,  as  the  switches  were  very  loose. 
He  said  the  bulbs  had  now  been"  taken  ofif  the  light  fittings.  The 
lady  was  fined  58. 


We  notice  in  one  of  the  week-end  papers  the  formation  o 
a  new  alliance  between  employers  and  employed.  Th 
objects  in  view  are  stated  as  follows  : — 

1.  The  securing  (if  a  living  wage. 

2.  The  regulation  of  the  hours  of  labour. 

3.  AVomeii  to  have  efjual  jiay  with  men  if  work,  skil' 
and  output  are  equal. 

4  (and  following).  The  imin'ovement  of  working  con 
ditions  and  the  increase  in  out])ut. 

During  the  past  few  weeks  the  columns  of  the  Revie\ 
have  shown  a  renewal  of  tiie  symptoms  of  unrest  whic 
prevail  in  the  power-station  side  of  the  electrical  worl( 
This  trouble  has  been  stirring  for  years,  and  to  an  outside 
the  conditions  imposed  by  the  war  would  seem  to  \\&\ 
aggravated  it.  A  quantity  of  ink  is  used  nowadaj 
in  dealing  with  labour  questions  in  arranging  promisiii 
schemes  for  the  rn/ipror/icmfii/  of  masters  and  men.  Tl, 
majority  of  these  [ilans  are  unfortunately,  howe\er,  mere] 
in  the  nature  of  pious  hopes,  which  it  is  to  be  feared  wi 
never  cut  much  ice.  Strikes  and  rumours  of  strikes  apj^ef 
in  the  Press,  and  letters  of  complaint  in  the  technici 
journals,  re  the  poor  prospects  of  this  or  that  branch  of  tl 
industry,  and  in  conversation  with  the  man  in  the  stree 
one  hears  threats  of  trouble  to  come  after  the  war.  Tl 
aims  of  the  new  alliance  above  set  out  would  seem  to  provii' 
adequately  for  the  worker,  whereas  the  employer  only  jui 
sneaks  in  at  the  finish  for  an  increased  output.  Howeve 
a  little  ventilation  of  these  points  will  do  no  harm,  an 
may  even  sa\e  some  disappointment.  Without  confinii; 
attention  exclusively  to  the  power-station  workers,  or  ar 
one  branch,  a  few  notes  may  be  made  as  to  the  existir 
industrial  conditions. 

Taking  the  items  as  they  stand,  the  wage  question  is,  ; 
a  matter  of  course,  first.  It  is  not  easy  to-day  to  define 
living  wage.  Wages  expand  and  prices  soar  in  reguh 
alternation.  There  are  those  who  hold  the  opinion  th; 
wages  and  prices  are  engaged  in  an  insane  competition,  tl 
result  of  which  is  not  at  present  clear.  Apparently  tl 
worker  who  secures  a  living  wage  is  the  one  whose  Unic 
is  powerful  enough  to  enforce  its  demands  for  an  incremei 
step  by  step  with  the  increase  in  the  prices  of  life's  nece 
saries.  The  others  take  their  chance  among  the  "  also  rans. 
The  farm  labourer  gets  30s.  per  week,  the  unskilled  factoi 
hand  and  the  semi-skilled  a  little  more  or  less,  accordii 
to  their  job  and  locality.  Skilled  people  draw  all  sorts 
rates,  from  three  guineas  standard  upwards,  and  in  plac 
like  Sheffield  men  and  boys  are  paid  unheard  of  wage 
The  clerical  worker  contents  himself  with  a  war  bonus,  tl 
amount  of  which  depends  sometimes  upon  a  new  constant- 
the  extent  to  which  his  employer's  profits  are  liable 
excess  profit  tax.  We  do  not  cavil  at  this,  but  mere 
mention  it  by  the  way.  There  were,  we  remember,  fin 
who  reduced  their  salary  bill  at  the  outbreak  of  the  war 
order  to  economise  ;  we  wonder  if  those  salaries  are  sti 
limited  and  reduced.  Apparently  power  station  attendan 
are  not  sharing  in  the  big  rises.  The  pay  of  atiother  Sta 
servant — the  ordinary  Tommy — is  grossly  unjust,  ai 
especially  so  in  the  case  of  one  who  has  risen  from  tl 
ranks  and  is  without  private  means.  Some  workers,  thei 
fore,  are  overpaid  and  some  the  opposite.  It  might  not  1 
impossible  for  one  of  our  enormous  new  Departments 
take  the  wages  question  in  hand,  and  to  standardise  thin 
a  little  :  this  would  ensure  more  equality  of  treatme 
than  jjrevails  at  present.  We  are  all  controlled,  and  tl 
State  is  the  one  tribunal  which  possesses  the  necessa 
authority  to  set  the  matter  upon  a  proper  basis,  at  least  f 
the  duration  of  the  war.  Few  will  quarrel  with  our  opinio 
we  imagine,  that  the  large  prices  are  more  due  to  hi; 
wages  than  the  reverse. 

The  second  point,  hours  'of  labour,  is  regulated  to-d 
solely  by  the  grim  necessity  which  war  imposes  and  t 
shortage  of  laliour  intensifies.  Most  people  have  to  wo 
very  long  hours,  and  the  consideration  of  the  working  d: 
is,  therefore,  more  in  the  nature  of  an  after-war  propositio 
The  claim  for  equal  pay  for  the  same  work  as  between  m 
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and  women  is  interesting  and  opportune.  AVliether  our 
experience  is  re])rcsentative  or  not,  it  goesto  show  tliat  as 
yet  women's  pay  is  less  than  men's  pay  by  at  least  25  per 
cent.  Furtlier.  signs  are  not  wanting  that  tlie  intention  of 
employers  is  to  sul)stitute  women  for  men  permanently. 
We  have  no  desire  to  lay  down  the  law  to  employers,  wlio 
arc  free  to  train  women  as  they  may.  At  the  same  time, 
most  of  the  men  so  replaced  are  in  the  trenches  to-day,  and 
as  many  of  them  as  do  return  will  want  work.  This  "points 
to  a  reduction  in  wages  some  day  as  a  direct  result  of  female 
competition.  The  new  alliance  will  score  heavily  on  the 
side  of  the  men  when  it  secures  equality  of  pay  by 
increasing  the  woman's  wage,  yet  care  may  be  necessary,  or 
the  process  will  be  rice  versa. 

The  several  remaining  points  on   the  list  refer  to  condi- 
tions of  work  and    increased  output.     Output,  judged   l)y 
pi'evailing  standards,  would   seem    to   call  for  no  "special 
W(irry.     The  war  has  done  more  for  it  than  all  the   Blue- 
books,  technical  schools,  institute  proceedings,  and  political 
piirties  have  accomplished  in  two  or  three  decades.     Output 
is  soaring,  but  conditions  of  work  are  bad.    AVorkers  jeopar- 
dise their  fellows'  lives   by  criminal  carelessness  ;  strikers 
still  down  tools  and  barter   for   more  money.     Thousands 
of  married  women  workers  whose  job  ends  with  the  war 
are  subject  to  a  weekly  deduction  on  account  of  unemploy- 
ment insurance,  for  which  they  will  got  little  or  no  return, 
because  they  will  not  claim  it.     Employers  still    advertise 
for  "junior"    assistants  in  large  power  stations  at  small 
wages,  when  there  are    no    juniors    about,  save   returned 
disaliled  soldiers.     Men  must  do  this 
job   or   that,   or   go    into   the   Army. 
Others,   with  Tribunal  influence,   are 
excused    service   on   condition    that   a 
munition  works  receives  them.     These 
latter  are  often  of  little  use,  yet  others 
who  have  been  years  in  the  same  works 
have  to  go,  willy-nilly,  into  the  ranks. 
Tlie  presence  of  an  Irish  labourer  on  a 
farm  has  sent  many  a  married  English- 
man into  the  Army.     These  are  all,  as 
our    American    Allies    say,    "some" 
conditions.     The  Minister  of  Labour 
proposes  to  establish  we  k'tiow  not  how 
many  \kv;  labour  exchanges.     More  to 
the    purpose    would    be    a   systematic 
visit  to  our  labour  centres,  in  and  out 
of  some  of  the  .■),000  controlled  works: 
'  there  he  might   find   food   for  serious 
thought.     All    the    eminent    speakers 
skate  round    the    subject    most   care- 
fully,   and    exhale    pious    platitudes. 
Tlie  workers  arc  heart  and  soul  in  the 
war  ;  the  pacifist  occupies  a   lonely  fnrrow.  but  profits  and 
prices  are    so    distended  that  unrest    in    some    ((uarters  is 
inevitable.     The  man  in  the  street  is  sated  with  the  written 
homilies  which   have  rained  on   him   lately  as  to  what  he 
must  or  must  not  do,  while  he  sees  others  making  their  own 
commanilments.     It  will  be  taken  as  a  sign  of  the  bona  fide 
intentions  of  the  people  who  talk  so  nnich  of  conditions  after 
the  war,  if   and  when    a   small    instalment   of   reform    is 
instituted  in  the  near  future  while  the  war  is  on. 


veiled  the  monument,  which  is  described  by  a  daily  paper  as 
lollows:  — 

The  memorial  stands  upon  an  elevation  in  a  small  square  in  the  heart  of 
the  eity.  In  the  centre,  in  a  marble  setting,  is  a  great  bronze  bas-relief 
symbolismK  the  transmission  of  sound  through  space,  while  mounted  upon 
ciHumns  on  <-ithcr  side  are  bronze  figures  representing  humanity  in  touch 
the  conception  of  Walter  AlKvard,  the  scnlptor,  is  strikingly  original,  and 
Its  execution   a    remarkable  piece  of  work. 

AccordintJ  to  Conservation,^  a  small  monthly  bulletin  pub- 
lislied  by  the  Commission  of  Conservation,  a  new  Order  in 
Council  has  rectnitly  been  passed  by  the  Dominion  Govern- 
iiu-nt  to  pi-oserve  to  the  public  the  ownership  ut  water  powers 
on  Doniinitm-  lands.  This  Order  provides  tliat,  whenever  any 
Domini.io  lands  are  disposed  of  in  future,  that  portion  of 
them  neci>ssary  for  the  protection  of  a  water  .supply  or  border- 
ing on.  or  close  to  a  water  power,  and  necessary  for  its 
devtdopinent,  will  be  conveyed  only  on  a  year-to-year  lea.sc. 
A  piwision  to  this  effect  is  to  be  inserted  in'  all  letters  patient! 
A|iparcntly  the  Coiii!ni.s.sion  of  Con.servation  takes  some  credit 
to  itu'lf  for  the  pas.sintr  of  this  Order. 

The  demand  on  Canada's  Kreat  water  powers  for  the  supply 
of  electrical  energy  is  growing  very  rapidly,  in  the  Province's 
of  Ontario  and  Quebec  particularly,  the  war  undoubtedly 
being  chiefly  responsible. 

In  Qnebec,  the  Shawinigan  Water  &  Power  Co.  expects 
before  the  end  of  this  year  to  have  ]«.000  H.P.  additional  busi- 
ness. Various  large  companies  taking  big  blocks  of  power 
have  very  greatly  increased  their  demands;  the  Carbide  Co. 
alone  is  said  to  lie  taking  lO.OOO  n.r. 

A  transmission  span  5,000  ft.  long,  with  350-ft.  towers,  is 
being  erected  over  the  St.  Lawrence  at  Three  Rivers.  The 
Southern  Canada  Power  Co.  is  planning  extensions  on  a  very 
big  .scale,  and  vai'ious  others  arc  proceeding  on  similar  lines 
The  particular  coiii|)any  named  inti-nds  erecting  SS  miles  of 
high-tension  transiiiission  lines  connecting  up  a  luiinber  of 
cities. 

The  FArrlricd   \rics   of  Canada  for  October.,15th  last   con- 
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(From  our  Spkcial  Correspondent.) 

Ox  October  24th,  in  a  small  town  of  some  25.000  inhabitants, 
named  Bfanfford,  in  Ontario,  a  monument  was  unveiled  to 
aimnicmoiate  the  invention  of  the  telephone  by  Dr.  Alexander 
Oraharn  Bell.  The  inventor  himself  was  present,  and  rclat<'<i 
how,  m  the  smnraer  of  1871,  his  discovery  was  made  in 
Brantford:  apparently  owing  to  much  experimental  wr.rk 
having  been  earned  out  in  Boston  ifi  those  earlv  davs  some 
pr.ple  have  been  under  the  impression  tliat  the  l^dephon.- 
w;.5.  actuaMy  .nyented  there    btit  Dr.   Bell  stated  that  he  was 

glad  to  be  able  to  come  home  and  .say  that  the  telephone 
was  m vented  here      (,n  Brantford). 

The  Diikr.  of  DevonOii,,.    < :.- erpor-General  of  Canada,  un- 


Thu  Telephone  Me.mohi.m-  .\t  Bh.antfokd,  Ont. 


tam.s  nn  article^  by  Mf.  li.  L.  Steele,  Professor  of  Physics, 
State  College,  Washiiigtcn,  in  which  the  efficiencies  of  various 
types  of  cooking  ranges  are  given.  The  following  are  inter- 
esting :  — 

I'lame  contact  burners  (kero.sene,  gas,  &c.)  20  p. c.  to 85  p. c. 

Electric  heaters,  surface  -15  p.c.  to()5  p.c. 

Electric  heaters,  enclosed       70  p.c. 

Electric  beaters,  immersion 90  p.c. 

Very  great  care  appears  to  have  been  talien  to  account  for 
iiil  factors  which   would  allcct  the  relative  results. 

In  Briti.-h  Cohimbia  there  are  reports  that  various  com- 
panies will  spend  considerable  sums  of  money  on  power  deve- 
lopment, nic  Ktxjteuay  Power  Oo.  intends  building  a  high- 
tension  line  to  cost  about  2-5  million  dollars,  and  the  Canaila 
Copper  Co.  will  spend  a  similar  amount  on  work  at  Coi)|>cr 
Mountain. 

'J'he  [lower  .situation  in  the  Province  of  Ontario  is  bcconiins 
very  awkward,  due  to  the  immense  demand  for  electric  power 
for  munitions  piirposi-s.  No  iloiibt  this  demand  has  been 
augmented,  apart  from  other  causes,  by  the  high  pric<tof  coal 
(bilmriinons  coiil  costs  from  two  and  a  half  to  three  times  as 
nuich  as  before  the  war),  and  by  last  year's  actual  shortage, 
wIkmi  it  was  almo.st  unobtainable;  but  this  doe.s  not  alter  the 
fact  that  the  Ilydro-Electric  Power  Commission  will  this 
winter  be  hard  put  to  it  to  find  enough  [lower  to  go  round. 
Already  the  Toronto  Hydro-Electric  Commis.sioners  are  adver- 
tising in  the  daily  p.ipers  requesting  people  to  use  as  little 
current  as  possible,  even  in  their  homes,. ■l>etween  the  hours 
of  l.:tt)  and  (i  in  the  nfternoon. 

Sir  .\dam  Beck.  Ilie  Cliainiian  of  the  Provincial  Commis- 
sion, is  urging  the  Dominion  Government  to  stop,  or  largely 
j'ethice.  the  ex|)i>rt  of  electrical  energy  at  Niagara  Falls,  so  as 
to  leave  as  much  as  possible  available  for  Canada's  own  needs. 
enal)linc    the   muoitiont   factonea   to   continue   their  opera 


Vol.81.    No.  2,090,  December  II,  i;)17.]   THE     ELECTRICAL     REVIEW. 


569 


tions  iiiihiiiut>eieil  l)y  lack.ol  power.  ]\iitlier  iiatur;illy,  the 
riiitoil  Stiitt's'  linns  who  have  been  purchasiiij.;  this  power  for 
years,  and  whose  power  recniireiiients  lor  war  purposes  have 
l>een  iiiereasiiif,'  very  imich  in  the,  same  way  as  tliost^  of 
Cana(Han  linns,  protest  against  the  power  heint;  taken  fioiii 
tlieiii.  \\li;it  the  Dominion  (iovernment  will  do  in  thi' 
matte]'  leiiiains  to  lie  seen;  at  pre.sent  it  is  ])rohahly  a 
.somewhat  delieat<>  international  question,  for  hoth  sides  ap- 
pear to  he  in  a.  position  to  arjiue  that  the  jiower  is  rc(iuired 
for  war  work. 

Another  (luestion  wliieh  is  before  the  (loveinment  just  now 
is  the.  apjilieation  made  by  a  privatv  corporation  to  build  a 
dam  aero.ss  the  St.  I.awienrc  liver  at  C'oniwall.  Ont.,  uith  a 
view  to  liydriM'li'ctrie  development.  Tlii'  Commission  of  C'ori- 
.servation,  whieh  has  already  ilone  nnieh  jjood  woik  in  lookinji 
after  the  riylits  of  the  Canadian  public  in  respect  of  water 
IHiwers,  lias  taki'ii  the  niatt-<n"  up,  and  is  stronj^ly  supported 
by  the  IJydro-Eleetric  Power  Commission  of  Ontario. 

It  may  not  be  tjenerally  realised  -in  England  that  tliis  Cnni- 
niission,  in  addition  to  haviufj  actually  developed  two,  water 
iHiwers  of  siuall  size  at  Wa.sdell's  and  Euyenia  Falls  respi'c- 
tively,  and  to  supplying  power  from  several  other  moderat<'- 
sized  plants  in  the  Province  which  have  been  taken  over, 
recently  tiKik  over  the  i>niiie  [ilant  ecjuipment  and  proiierty 
of  the  Ontario  Power  Co.  at  Niagara  Falls;  the  Coliiniissioii 
is  now'  oiH'ratiiij.'  this  hirge  station   for  itstdf. 

The  great  Chippewa  development  scheme  is  al.so  in  hand 
now,  preliminary  work  having  been  started  some  little  time 
ago.  This  scheme  involves  the  building  of  a  canal  from 
Chipixnva  (above  Niagara  Falls)  to  a  point  near  Queenston, 
some  IS  miles  in  length.  By  this  means,  besides  getting  all 
the  head  of  water  availalile  at  the  Falls,  amounting  to  about 
](i.3  ft.,  a  further  130  ft.  or  .so,  due  to  the  difference  in  level 
between  the  foot  of  the  Falls  and  Queenston,  is  made  avail- 
able, thus  almo.st  doubling  the  power  obtained  for  each  unit 
quantity  of  water. 


CORRESPONDENCE. 


Le  ters  receh-ed  by  us  after  5  P.M.  ON  Tuesday  caii/mt  appear  until 
the  followinq  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  Ao  letter  can  be  published 
■unless  we  hare  the  writer's  name  and  address  in  our  jiossession. 


Prohibited  Imptiits. 

May  we  appeal  through  your  coUmins  to  all  lovers  of  fair 
play  for  assistance  ami  advice? 

Your  readers  know  that  we  have  introduced  into  this  coun- 
try thousiinds  of  public-utility  devices  essential  for  economy, 
and  of  a  design  not  manufactured  in  this  country,  but 
urgently  needed  at  the  present  time.  In  spite  of  the  import- 
ance of  the.se  goods,  a  total  prohibition  has  been  placed  on 
their  importation.  "  Hotpoint  "  heating  and  cooking  appa- 
ratus has  not  only  done,  and  is  doing,  good  service  here,  but 
it  is  in  the  unique  position  of  being  guaranteed  for  long 
periods. 

This  prohibition  is  not  only  on  new  goods,  but  on  spare 
parts  necessary  to  enable  us  to  carry  out  our  obligations. 
Thus,  not  only  is  a  new  business  being  unnecessarily 
destroyed,  but  our  good  name  for  straight  dealing  is  jeopar- 
dised by  this  refusal  to  grant  us  ijenni.s.sion  for  repair  parts  to 
the  extent  of  even    one  cubic  foot  per  month. 

How  is  it  that  at  least  two  English  concerns  are  still  able 
to  coiitiiniously  adverti.se  .Inicricau  electric  vacuum  cleaners'? 
These  were  pi'ohibit<:'d  in  June,  1916;  we.  the  actual  Ameri- 
can makers,  have  had  none  since!  Again,  import  licences 
have  been'  granted  to  approved  flash-lainii  importers  for  be- 
tween 2.5  per  cent,  and  .50  per  cent,  of  their  1916  imports — 
this,  we  agree,  is  valuable  nierchandi.se ;  an  unknown  propor- 
tion go  into  useful  and  important  service,  while  an  equally 
imkno'n-n  projiortion  ave  idle  toys.  Could  not  some  of  the 
tonnage  thus  wasted  be  utilised  for  important  coal  and  labcuii- 
saving  goods  which  are  not,  and  never  have  been,  manufac- 
tured  in  .sufficient   quantities  in   this  country? 

Why  not  have  a  fair  arrangement?  Either  definitely  pro- 
hibit all  .such  goods  if  competent,  unbiased  authorities  advise 
such  a  course,  and  make  no  exceptions  and  favour  none,  or 
else  grant  permits  for  10  per  cent..  '20  l>er  cent.,  or  some  per- 
centage of  previous  trading,  so  that  ■we  can  all  at  least  exist, 
and  retain  our  good  name,  for  which  w'e  have  worked,  and 
of  which  we  are  proud. 

Hotpoint  Electric  neatin$;  Co. 

L.  G.  Hawkins,  Manager. 
London,   W.,   December  Aih,  1917. 

P.S. — Expressions  of  opinion,  assistance,  and  advice  from 
central-station  engineers  and  dealers  would  be  appreciated. 


be  remembered  tliat  while  an  engineer  does  not  wish  to  be 
dwmed  snobbish,  at  the  same  tirae  he  has  to  preserve  disci- 
pline amongst  his  men,  and  it  cannot  be  denied  that  should 
an  engineer  join  the  .same  society  as  his  men,  there  are  some 
who  would  be  (|uitc  ready  to  take  advantage  of  it,  and  so 
spoil  all  the  good  that  would  otherwise  accrue.  At  the  same 
time,  an  engineer  cannot  aM'ord  to  ignore  the  men  altogether, 
for  it  is  (juite  jiossilde  for  those  men  to  run  the  job  without 
him,  should  his  society  decide  to  take  "  industrial  action," 
or  whati'ver  otluu-  form  of  attack  they  decide  upon.  The 
only  cAir.se  open  to  him  is  to  join  a  society  that  has  a  work- 
ing agreement  with  that  of  the  men.  In  my  way  of  think- 
ing. "  iiulusti'ial  action"  is  to  a  great  extent  inmecessary, 
as  has  been  proved  since  the  outbreak  of  war  by  the  settle- 
ment of  eases  by  arbitration,  which,  though  not  what  we  nuiy 
C4ill  ab.solutcly  satisfactory,  has  at  lea.st  been  accomplished 
without  the  privations  and  inconvenience  of  strikes.  JJeforo 
closing,  I  .should  like  to  endor.se  Mr.  Vincent's  letter,  in  which 
ho  practically  advocates  the  fusion  of  all  unions  catering  for 
the  electrical  trade.  .\t  pres(nit  T  only  know  of  one  union 
that  cat<>rs  for  nU.  grades,  and  that  is  the  National  Amalga- 
mated Union  of  Enginemcn,  li'iremen,  Mechanics,  Motormen 
and  Electrical  Workers,  who  repre.sent  praetically  all  the 
geiuM'ating  stations  in   London. 

W.  H.  Streetcr. 
Lomlon.  N.W..  December  -[Qlh,  1917. 


The    li.T.U.    or    the   A.E.S.E.? 

I  have  noted  for  .some  weeks  past  tliat  a  controversy  is 
proceeding  in  your  columns  between  the  E.T.l^.  and  the 
A.E.S.E.  ^^'hile  s^nip  C'ld  rmiT'ts  have  been  discussed,  the 
vital  point  has  always  been  side  stepped,  'vi^.,  the  actual 
status  of  the  "  charge,"  or  "  .«hift  "  engineer.    It  must  always 


Diesel  Engine  Fuel. 

"  Piilveriser's  "  article,  "Diesel  Engines  and  the  War,"  is 
Nery  timely,  ami  ventilates  a  real  grievance  of  Diesel  engine 
users. 

"  Pulveriser  "  suggests  that  the  present  situation  in  regard 
to  the  use  of  Diesel  engines  has  ari.sen  out  of  the  system 
whereby  each  Government  Department  works  in  its  own 
water-tight  compartment,  and  is  quite  oblivious  to  what  is 
happening  beyond  it;s  own  limited  horizon.  The  facts  appear 
to  confirm  "  Pulveriser's  "  view.  How  else  are  we  to  recon- 
cile the  Creo.sote  Controller's  order,  dated  October  23rd,  1917, 
hunting  the  use  of  tar  oil  for  Diesel  engines,  with  the  un-' 
official  hint  dropped  from  an  official  source  about  12  months 
ago  to  "adjust  your  Diesel  engines  to  burn  tar  oil"?  Or 
the  Ministry  agreeing,  less  than  six  months  ago,'  to  muni- 
tions conceins  extending  their  existing  Diesel  engine  plant 
with  further  Diesel  engines? 

If  the  Navy  must  have  all  the  tar  oil  in  the  country,  then 
is  it  not  the  Government's  duty  to  en.sure  a  supply  of  suitable 
petroleum  oil,  at  reasonable  prices,  for  the  Die.sel  engines 
already  installed?  Perhaps  they  cannot  altogether  control 
foreign  oil  companies,  or  insist  upon  English  oil  companies 
importing  the  fuel  into  the  country,  but  they  can  at  least 
fix  a  reasoualdc  tigiu'e  upon  insurance  rates  for  ship  and 
cargo. 

A  number  of  contracts  made  between  a  large  English  oil 
company  and  sundry  Diesel  engine  users,  the  contracts  dating 
from  1916,  may  now  have  to  be  modified  or  cancelled.  That, 
at  least,  is  the  oil  company's  suggestion.  They  have  asked 
their  customers  under  contract  with  them  to  accede  to  an 
increase  of  ±.5  a  ton  over  and  above  the  contract  price  "  to 
cover  part  of  the  Government '  insurance  rate  on  ship  and 
cargo."  They  go  on  to  state  that  when  the  contract  was 
entered  into  insurance  rates  'ivere  a  few  shillings  a  ton, 
whereas  now  they  are  208s.  a.  ton.  The  oil  company  have 
made  a  bad  bargain,  and,  from  the  ethical  point  of  view,  it  is 
to  be  regretted  that  they  should  write  to  their  customers  sug- 
gesting modifying  or  cancelling  the  contract.  But  from  the 
commercial  point  of  view,  Diesel  engine  users  require  to  be 
a.s.sured  of  future  supplies,  and  it  is,  therefore,  desirable  that 
the  oil  company  should  not  be  too  hardly  hit.  The  right  and 
graceful  thing  for  the  Government  to  do  is  to  revise  the  basis 
of  insurance  rates,  fixing  them  at  the  price  ruling  at  about 
the  time  when  the  above-mentioned  contracts  were  made. 
The  method  of  achieving  this  is  suggested  by  "  Pulveriser," 
namely,  for  the  various  Departments  concerned  to  have  a  con- 
ference on  the  matter.  To  settle  the  fuel-oil  problem  for 
Die.sel  engines,  repre.sentatives  of  the  following  Departments 
should  confer ;  — 

1.  Admiralty   (Fuel  Oil  Control). 

■'.  War  Office   (Recruitment  Department  and  Contracts). 

3.  Coal. 

4.  Food. 

5.  Shipping. 

6.  Railway  Transit. 

7.  Creosote. 

A  decision  arrived  at  in  this  manner  would  be  accepted  as 
fair  at  least  by  the  majority  of  Diesel  engine  users,  who  would 
then  know  that  their  complaints  had  received  due  attention. 
.  Flameplate. 

Electricity  and  Agriculture. 

It  may  be  taken  as  agreed  that  there  is  to  be  a  great  deve- 
lopment in  the  .service  that  electricity  is  to  yield  to  agricul- 
ture, the  only  wonder  being  that  so  httlc  has  been  done 
already. 

One  of  the  chief  reasons  would  appear  to  be  the  complete 
lack  of  intercourse  between  the  two  nrofes.sions,  and  as  a 
practical  sucge-'tion  for  getting  over  this  difficulty  I  would 
propose  that  the  Inctitution  of  Electrical  Engineers  should. 
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tojjotlier  with  tho  lepreseutativo  sacieties  of  atJricuUiirc  anil, 
hortii-iilture,  appoint  a  joint  rommitt.ee  whose  duty  it  would 
he  to  investigate  (ho  problcni.s,  and  put  them  in  the  way  of 
being  solved. 

It  should  bo  the  duty  of  sueh  a.  committee  to  arrange  inU'i'- 
soeiety  ine<Hing.s  for  the  reading  and  discussion  of  suitable 
paiKTS,  thus  bringing  into  closer  intercourse  the  two  inteivsis 
concerned. 

'I'lie  idea  need  not  be  conlined  to  jigriculturo;  as  it  is,  our 
learned  societies  work  too  much  in  "  water-tight  compart- 
ments," and  a  closer  collaboration  would  tend  to  produce 
greater  efficiencv  all   round. 

E,  S.  S. 

I  Our  correspondent  is  evidently  unaware,  of  the  existence 
ol'  the  I.M.E..'\.  CoirmiittiX'  on  the  Development  of  Electricity 
in  Agrieidtiiral  Areas,  and,  in  conmion  with  others  in  a' 
similar  position,  .seems  to  call  for  more  energetic  propaganda 
by  the  Conmiittee.  Tt  may  be  noted,  too.  that  the  Agricul- 
tural Committee  of  the  Conjoint  Board  of  Scientific  Societies, 
which  is  also  inve.stigating  this  matter,  is  representative  of 
both  agriculture  qnd  engineering,— Eds.  Elec.  Rev.] 


only  be  economical  in  very  large  plants,  and  the  same  might  be 
said  of  the  generation  of  electricity  In  this  way.  Consecjuently,  it 
might  be  expected  that  in  the  future  coal  and  peat  would  be 
gasified  in  producers  of  sncli  a  character  as  to  recover  the  maximum 
amount  of  by-products,  and  that  the  remaining  gas  would  be  used 
for  generating  electric  power.  Generally  the  monetary  value  of 
the  by-products  was  greater  tlian  tliat  of  the  heat-producing  ele- 
ment of  the  fuel  ;  hence,  when  they  had  lieeu  sepanvted,  it  might 
be  said  that  the  cost  of  the  fuel  would  be  negligible.  In  fixct,  it 
would  be  the  gas  which  was  the  by-product.  From  this  it  followed 
that  the  small  percentage  of  economical  gain  in  the  gas  turbine 
would  be  largely  reduced  in  value.  There  was,  therefore,  justifica- 
tion for  the  conclusion  that  t)ie  gas  resulting  after  the  separation 
of  the  by-products  would  he  used  under  boilers  for  generating 
steam  for  driving  large  turbo-generators. 


WATER     SUPPLIES     AS     SOURCES     OF 
POWER. 


HEAT     ENGINES. 


By  CECIL    H.    ROBEETS,  M.Inst.C.E. 


In  the  Thomas  Hawksley  Lecture  at  the  Institution  or 
MecH/Vnical  Engineers,  on  November  30th,  Capt.  H.  Riall 
Sankev,  C.B.,  R.E.,  outlined  the  history  of  various  forms  of  prime 
movers.  He  said  that  the  jirevailing  commercial  custom  with  the 
steam  engine  was  to  state  the  number  of  pounds  of  steam  per  i.h.p. 
or  B.H.P.  or  KW.-hour,  but  this  led  to  serious  error  in  the  case  of 
engines  running  with  superheated  steam,  and  was  contrary  to  the 
recommendation  of  the  Committee  ou  Engine  and  Boiler  Trials  of 
•the  Institution  of  Civil  Engineers  in  LSOT,  which  adopted  the 
theory  of  equivalent  teed,  expressed  as  follows  : — 
Equivalent  feed  =  actual  feed  x  heat  required  per  lb.  of  steam/1,100. 

With  low  degrees  of  superheat  the  error  was  not  very  great,  but 
with  high  degrees  of  superheat  the  error  was  considerable.  For 
example,  in  a  test  on  a  battery  of  steam  turbines  of  200  b.h.p. 
running  at  3,00n  R.P.M.,  steam  pressure  19,5  lb.,  superheat  200°  F., 
and  vacuuui  2S'7  in.,  the  steam  consumption  given  in  the  ordinary 
way  was  .S'.-,  lb.  per  K.H.P.,  but,  according  to  the  equivalent  feed 
formula,  it  was  '.rti  lb.,  an  error  of  ITS  per  cent.  In  a  second  case 
there  was  an  error  of  28  per  cent.  Therefore,  the  heat  economy  of 
steam  engines  should  be  quoted  in  terms  of  equivalent  feed,  or 
pt-eferably,  in  the  number  of  b.th.it.  required  to  produce  one 
u.H.P.-hour. 

Reciprocatins  engines  were  gradually  being  replaced  by  the 
steam  turbine  for  electric  power  station  work,  and  to-day  theslow- 
speed  reciprocating  engine  was  practically  defunct  for  this  purpose. 

It  was  unfortunatt^  that  the  suggestion  by  Thwoite,  in  ISH.I,  to 
use  blast-furnace  gas  led  many  engineers  to  the  conclusion  that 
large  gas  engines  generally  were  practical.  They  did  not  recognise 
the  difference  between  blast-furnacegas  and  producer  gas.  The  result 
was  th.at  many  firms  took  up  the  manufacture  of  gas  ensrines,  but 
had  to  drop  out,  so  far  iis  the  majority  were  concerned,  after  losing 
much  money. 

The  figures  of  heat  economy  for  steam,  gas,  and  oil  engines  had 
shown  little  improvement  of  late  years.  The  practical  limit  had 
been  reached,  and  there  was  little,  if  any,  further  improvement  to 
be  looked  for.     Tlu:  test  results  now  obtainable  were  : — 


Steam  turbines 
Gas  engines... 
Diesel  engines 


B.TH.IT.  PEU    H.P.-IlOUll. 

...  11,000 

...  lO.I'iOO 

...  7,700 


Botn  gas  and  oil  engines  liad  readied  their  limit  as  to  size,  but 
the  .steam  turbine  could  be  built  in  miich  larger  units  than  had  yet 
been  attempted.  ^Therefore,  notwithstanding  the  considerably 
higher  heat  economy  of  gas  and  oil  engines  compared  with  the 
steam  turbine,  the  latter  would  hold  the  field  for  large  units,  both 
for  laud  and  iiiariue  service,  the  reason  beiny:  that  it  w:is  a  true 
rotary  engine,  and  it  would  oeeujiy  this  position  until  a  satisfactory 
gas  turbine  was  evolved,  A  few  small  exiierimental  gas  turbines 
had  been  built ;  go  far,  however,  there  had  been  no  real  i)rogress, 
the  main  difficulty  being  to  obtain  material  for  the  blading  which 
would  withstand  the  very  high  temperature  of  the  impinging  gas. 
There  was  also  to  he  considered  the  loss  due  to  compreaeion  of  the 
coniljuatible  mixture  of  gas  and  air.  wluch  loss  greatly  reduced  the 
intrinsically  higher  thermal  efficiency  of  the  internal  combustion 
engine,  so  that  imdcr  the  best  conditions  it  was  not  likely 
that  the  practical  economy  of  the  ^'as  turbine  woidd  be  more 
than  a  few  per  c^nt.  better  than  that  of  the  present  gas 
engine.  An  experimental  gas  turbine  must  be  of  a  very 
large  size,  and  private  enterprise  would  not  be  justified  in 
incurring  the  great  capital  expenditure  which  would  be  necessary. 
The  real  object  was  to  utilise  the  worlds  fuel  supplies— coal, 
od.  and  peat— to  the  best  all-round  advantage,  and  to  that  end 
increasing  attention  was  beintr  paid  to  devising  means  whereby 
fuel  should  not  be  burned  to  obtain  heat  until  the  so-called  by- 
products had  been  sepornted.    The  recovery  of  by-producte  would 


(^Ahsti-dct  i>f  jtiiiwr  read  he/ore  tlm  Institittion'of  Wateu 
Engineeks.) 

IVLvNY  waterworks  are  in  a  position  to  generate  power  from  the 
water  before  it  reaches  the  service  reservoirs,  and  in  some  cases, 
especially  in  districts  far  from  coal  supplies,  water  power  could  be 
generated  and  supplied  at  a  reasonable  cost.  Some  watersheds  are 
cap.ible  of  supplying  as  much  as  100  million  gallons  of  water  per 
day  from  a  considerable  elevation,  and  the  difference  in  level 
between  the  impoimding  reservoirs  and  the  service  reservoirs  varies 
in  different  waterworks  up  to  and  over  500  ft. 

Assuming  that  the  surplus  power  available  between  the  impound- 
ing reservoir  and  the  beginning  of  the  aqueduct  amounts  to  500 
H.P.,  this  could  be  utilised  to  operate  turbines  driving  dynamos, 
and  the  electric  power  so  generated  woidd  be  sufficient  to  provide 
all  the  light  and  power  required  by  a  town  of  considerable  size  ; 
the  revenue  obtainable,  with  very  reasonable  charges,  would  he  in 
the  neighbourhood  of  i  15,000  per  annum,  sufficient  to  warrant  a 
suVjstantial  outlay  of  capital  on  the  necessary  works. 

A  further  advantage  of  combining  power  plant  with  upland 
waterworks  lies  in  the  fact  that,  as  storage  works  on  a  large  scale 
are  often  an  essential  part  of  a  waterworks,  a  small  proportion 
only  of  the  cost  of  such  works  would  be  chargeable  against  the 
power  scheme,  and  the  outlay  on  pressure  pipes,  which  would  pro- 
bably be  comparatively  short,  ought  not  to  be  heavy. 

A  pi-oposiil  to  use  tor  lighting  and  power  purposes  the  power 
(about  400  H.p.)  available  at  the  Longdendale  works  of  the  Man- 
chester Corporation  was  reported  on  by  Sir  Alexander  Kennedy  as 
long  ago  as  18!)ll  ;  although  nothing  was  done  at  that  time,  hydro- 
electric works  have  since  been  constructed  for  utilising  some  of 
the  power  locally  by  Mr.  Holme  Lewis,  the  present  water  engineer 
of  Manchester.  Dr.  De;u;on,  in  l!t02.  described  how  a  portion  of 
the  surplus  power  in  the  aqueduot  of  the  Vyrnwy  Works  was 
utilised  at  Oswestry  to  operate  "  Brothcrtou  "  engines.  More 
recently  in  the  Birmingham  Waterworks  water  turbines  and 
dynamos  have  been  installed  for  using  a  portion  of  the  power 
available  in  the  compensation  water. 

When  the  difference  between  the  level  of  the  impounding  reser- 
voir and  that  of  the  town  to  be  supplied  is  considerable,  it  may  be 
at  times  possible,  without  jirohiljitive  ■■wlditional  cost,  to  construct 
the  power  house  at  a  distance  from  the  impounding  reservoir  and 
at  a  lower  level,  in  order  to  secure  a  greater  pressure  at  the  turbines 
and  utilise  a  larger  pixiportion  of  the  potential  power.  Although 
such  a  case  might  be  complicated  by  comi)ensation  questions  it 
would  afford  some  advjintages,  such  as  the  possibility  of  taking 
additional  water  from  neit;hbouring  watersheds,  aiid  thereby  in- 
creasing the  capacity  of  the  power  plant,  and  the  reduction  of  cost 
of  the  machinery  due  to  the  greater  head  of  water.  The  cost  of 
generating  power  (tlu'  load  factor  remaining  the  same)  varies 
inversely  with  tlu;  power  and  the  jjrcssurc  of  water. 

In  some  districts  small  towns  or  villat;es  in  the  neighb(nirhood 
of  the  works  could  be  supplied  with  electricity  in  bulk  for  lightinir 
and  power  purpiwcs  :  in  other  districts,  light  railways,  saw  mills, 
wood  pulping,  mines,  quarries,  chemical  and  other  works  might  be 
sui)plied  on  mutually  .advantageous  terms,  and  in  the  future  agri- 
culture should  also  provide  a  nuirket  for  electric  power  ;  in  fact, 
there  should  be  few  districts  in  which  a  market  could'  not  be 
obtained  or  created. 

Opposition  might  be  raised  in  Parliament  to  the  combination  of 
works  for  the  joint  sup])Iy  of  water  and*])ower.  but  in  view  of  the 
national  value  of  cheap  power  for  industrial  purjioses  and  the 
necessity  of  conserving  coal  supplies  as  much  as  possible,  such 
opposition  might  not  lie  great. 

In  the  discussion  which  ensued,  Mr.  A.  J.  E.  Binnie  said  that, 
actin^r  on  the  instructions  of  the  Ministry  of  Munitions,  his  firm 
last  .-Vmrust  looked  into  the  question  of  water-|)Ower  possibilities. 
He  had  come  to  the  conclusion  that  in  this  country  they  had 
between  200,000  and  300.000  H.p.,  which  could  be  developed  at 
prices  starting  at  £2  lOs.  up  to  about  £.(>  10s.  per  H.H.-year. 

The  general  trend  of  the  discussion  went  to  show  that  it  was 
only  in  the  West  Highlands  that  there  was  anything  like  sufficient 
water  power  available  to  make  the  generation  of  electricity  possible 
on  a  paying  scale  in  the  British  Isles,  owing  to  the  want  of  altitude 
of  our  water-bearing  hills. 
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NEW    ELECTRICAL    DEVICES, 
AND  PLANT. 


FITTINGS, 


Readers  are  inrited  to  submit  particulars  of  new  or  iiiijirored 
derices  and  apparatvs,  which  will  he  pnhliahed  if  considered  of 
tulftcieiit  interest. 

The  "Halo"  Reflector. 
Tlie  "Halo"'  Co.,  of  7.  Excliiinjjf  jiuililinss,  (!,  St.  Mary's  Gate, 
Maiii;hester.  have  placed  on  the  market  an  easily  fitted  reflector 
rintr  for  incandescent  lamps,  which  is  employed  in  the  manner 
shown  in  fifr.  1.  The  reflector  rin;r  is  of  jrlass,  Enjjliah-silvereil. 
and  provided  with  three  atljustable  copper  clips  to  enable  it  to  \h! 
fitte<l  to  the    lamp    bulb  ;  it  increa-se-s  tlie  downwanl   light  to  a 


Fig.  I.—''  Halo"  Reflector  i.\  Place. 

marked  degree,  aa,  Indeed,  is  shown  by  a  National  Physical  Laboratory 
test  in  which  it  was  found  that  with  the  reflector  there  was  24'6  c.p. 
under  the  axis  as  compared  with  1  C.P.  without  it — a  200-volt, 
40-watt.  ordinary   metal  filament  lamp  beiny  usetl. 

The  reflector  is  slipped  over  the  liulb  before  insertintr  the  latter 
in  the  holder,  and  is  shown  in  the  view  level  with  the  base  of  the 
lamp  filament. 

A  Simple  Lock  Washer. 

In  a  letter  to  Power,  Mr.  P.  H.  Grigsbv,  of  Glouster,  Ohio, 
describes  a  lock  washer  which  he  has  used  tor  several  years,  and 
which  Is  effective,  simple,  and  easily  made.  ■  In  the  illustration 
A  is  a  slot  in  the  washer,  and  i!  is  a  small  hole  at  the  same  radius  as 
C,  which  is  a  small  cone-shaped  projection.  WTien  used  on  metal, 
he  says,   "  place  the  washer  in  position  and  with  a  centre  punch 


Fig.  2. — Lock  Washer  for  Wood  or  Iron. 

make  a  depression  tliroutrh  hole  p.,  rotate  the  washer  until 
projection  c  fits  into  the' centre-punch  mark,  screw  down  the 
nut,  and  turn  up  the  edjje  of  the  washer  at  slot  A.  alongside  of  the 
rut.  When  used  on  wood,  no  punch  mark  is  necessary.  This 
washer  can  be  cheaply  made  by  a  sin.irle  operation  of  a  punch  press." 


LEGAL. 


Tramcar  Collision  Claim. 

In  Dumbarton  Sherifl^  Court,  the  Ang-lo-Swedish  Electric  Weldingr 
Co..  Ltd..  Glasgow,  claimed  ii'Mr2  from  the  Dumbarton  Burjrh  and 
County  Tramways  Co..  Ltd.  Tlie  action  was  a  sequel  to  a  collision 
between  a  motor-lorry  and  a  tramcar.  The  Sheriff  decided  that  the 
collision  was  directly  due  to  the  fault  of  the  driver  of  the  tramway- 
car,  and  found  the  defendera  liable  to  the  pursuers  in  damages, 
which  he  assessed  at  .€2titi,  with  expenses. 


Soldiers"  Tramway  Fakes. 

At  the  West  Riding  Court,  la.st  week,  the  Magistrates  heard  a  test 
case  as  to  travelling  fticilities  for  a  soldier.  The  Yorkshire  OVest 
Riding")  Electric  Tramway  Co.  summoned  Corporal  Roliert  Brown, 
of  the  Royal  Defence  Corps,  a  guard  at  a  neighbouring  internment 
camp,  for  travelling  on  a  car  and  refusing  to  pay  full  fare.     Up  to 


a  few  weeks  ago  soldiers  hod  been  allowed  to  travel  at  half-fare,  but 
tlie  privilege  was  withdrawn,  and  now  artisans,  mechanics,  or  daily 
labourers  were  the  only  pco])le  allowed  to  travel  at  half-fare. 
Defendant  claimed  to  be  a  daily  laliourer  as  much  as  any  other 
workman,  and  said  soldiers  Uiok  it  as  an  insult  that  they  should  be 
excepted  because  they  wore  the  King's  unifonn.  The  case  was 
adjourned  for  a  week  for  consideration. 


Gas  Light  and  Coke  Co.  r.   Hackney  Uorough  Council. 

'  (^Continued  from  jmije  537.) 

On  Decemlx-i-  0th.  Mr.  A.  J.  Walter,  K.C.,  continued  his  address  on 
behalf  of  the  respondents,  the  Metropilitan  Uorough  of  Hackney, 
in  support  of  the  judgment  of  Mr.  .Justice  Astbury.  He  said  that 
in  the  Long  Eaton  case  a  power  user  who  took  light  made  his  load 
factor  worse,  and  yet  was  charged  less  jier  iniit,  though  the  station 
was  worse  off  by  his  taking  light,  as  its  plant  was  used  fewer  hours 
each  quarter.  In  Hackney  a  light  u.ser  who,  for  each  unit  he  used 
for  light,  hiul  under  the  scale  to  use  4  units  for  power,  greatly 
benefited  the  station  by  using  the  plant  for  more  hours  each 
quarter,  and  was  rightly  charged  less  per  unit  for  his  total  supply 
than  was  charged  to  a  mere  light  user  with  his  worse  load  tiictor. 
No  case  had  been  suggested  of  unfair  discrimination  between  power 
users ;  and,  in  fact  : — 

4.  On  the  scale  complained  of,  every  power  user  had  the  same 
right  of  using  20  per  cent,  of  the  total  supply  for  lighting. 

2.  The  scale  complained  of  was  only  available  for  factories  and 
workshops.  If  a  man  used  power  alone  he  paid  less  per  unit  on  his 
maximum  demand  scale  than  the  man  who  used  [Kjwer  and  light, 
owing  to  the  automatic  working  of  the  load  factor. 

Mr.  Colefa.x  then  replied  on  behalf  of  the  appellants. 
,    On  Decemljer  7th,  Mr.  Colefax  concluded  his  argmnents.  and  their 
Lordships  reserved  judgment. 


Holt  r.  A.E.G.  Electric  Co.,  Ltd. 
In    this   c.ise,  to  which  brief    reference  was  made  last  week,  a 
settlement  was  arrived  at  in  the  Chancery  Division  on  December 
.'ith,  before  Mr.  Justice  Younger. 

Mr.  Holt  claimed  salary  under  an  agreement,  notwithstanding  th.at 
he  had  been  called  to  the  Army.  The  company,  which  is  wound 
up  under  an  Order  of  the  Board  of  Trade,  under  the  Trading  with 
the  Enemy  Act,  by  its  Controller,  atlraitted  that  this  was  a  case  in 
which  a  payment  might  be  made,  but  raised  the  objection  that 
under  Sec.  1,  Sub-Sec.  7,  of  the  Act,  this  action  could  not  be 
brought  without  the  consent  of  the  Board  of  Trade. 

His  Lordship  directed  that  the  sum  agreed  upon  in  Chambers 
should  be  paid  to  the  plaintiff  in  full  settlement  of  his  claim, 
holding  that  the  section  relied  upon  did  not  preclude  the  ])laintiff 
from  bringing  his  action  without  the  consent  of  the  Board  of 
Trade. 


WAR  ITEMS. 


Exports  to  China.— The  "  Ltmdon  GazcUc  "  for  Deoem- 
her  11th  contains  further  names  of  persons  and  bodies  in 
China  to  whom  exports  may  be  consigned. 

Shipbuilding. — The  Minister  of  National  Service  has 
i,ssued  a  si^ecial  appeal  for  suitable  men  employed  in  non- 
es.sential  undertakings  to  take  up  unskilled  work  in  shipyards. 
It  is  considered  that  men  who  are  doing  work  that  women 
could  do  should  volunteer,  but  they  must  possess  the  necessary 
physical  strength  for  work  in  shipyards. 

Trading  with  the  Enemy. — The  "  London  Gazette  "  for 
December  7th  contains  further  lists  of  persons  and  bodies  in 
the  following  countries  with  whom  trading  is  prohibited  : — 
Argentina,'  Paraguay  and  Uruguay,  Bohvia,  Brazil,  Chile, 
Denmark.  Greece,  Hayti  and  Dominican  Republics,  Nether- 
lands. Netherlands  East  Indies,  Norway,  Peru,  and  Spain. 

Tungsten  Ores. — In  the  "  London  Gazette  "  for  Decem- 
ber 7th  there  is  printed  in  full  the  new  Order  of  the  Ministry 
of  Munitions  applying  Regulation  &0.A.  to  tungsten  ores, 
molybdenite  and  metal,  and  products  therefrom,  and  requir- 
ing returns. 

Trade  Policy. — Last  week  we  quoted  a  reference  by  the 
Daily  Chronicle  to  the  recommendations  of  Lord  Balfour  of 
Burleigh's  Committee  on  trade  after  tlie  war.  The  Daily 
Telegraph  understands  that  there  are  three  docuraent.s — a 
majority  report  and  two  minority  reports.  "  One  of  tlie 
minority  reports,  .signed'  by  Ixird  Faringdon  and  others,  advo- 
cates the  imixi.sition  of  an  ad  valorem  tariff  of  10  per  cent,  on 
imported  manufactured  and  seuii-manufartured  goods,  lower 
(hities  to  l>e  impo.sed  by  arrangement  with  foreign  countries. 
There  is  a  Free  Ti-adc  minority  report,  which  is  against  a 
general  tarill.  The  majority  report,  which  is  supported  by 
•some  of  the  Free  Trade  members  of  the  Committee,  takes  a 
middle  course.  It  advocates  a  tariff  on  imported  manufac- 
tured and  semi-manufactujed  goods,  the  maximum  to  be 
below  10  per  cent.  It  is  believed  that  tbe  three  reports  concur 
in  recommending  that  siiecial  steps  be  taken  to  preserve  key 
industries,  such  as  aniline  dyes  and  optical  glasses.  Other 
industries  imi>ortant  to  the  national  well-being,  which  have 
been  restarted  during  the  war,  ought  to  be  preserved  from 
the  effects  of  foreign  competition  until  thoroughly  established." 
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Exemption  Applications.— .Vt  the  request  of  the  National 
Service  Kepreseatative,  Fulbam  Tiibuna)  reviewed  the  certifi- 
cate of  conditional  exemption  granted  to  an  electrician,  39, 
niarriptl,  pa-ssed  for  general  service.  The  respondent  said  he 
was  engaged  in  in.-italling  electrical  plant  at  a  glycerine  works 
(ill  hclialt  of  a  Qiu'eii  Victoria  Street  firm.  Utficial  document.'* 
weiv  |iroJiu-iMl  .shiiuing  that  if  the  lertificate  was  cancelled 
his  retention  wonid  he  claimed  by  the  Ministry  of  Munitions. 
In  reply  to  the  Chairman,  the  man  said  he  worked  11  hours 
a  day  seven  days  a  week.  The  Tribunal  decided  to  make  no 
variation. 

The  Manbre  Saccharine  Co.,  Ltd.,  opposed  an  application 
to  the  Fulham  Tribunal  to  vary  the  certificate  of  conditional 
exemption  granted  to  an  electrician  in  their  employ,  aged  39, 
married,  who  was  gi'anted  conditional  exemption  a  year  ago. 
He  had  charge  of  the  electric  lighting  and  power  plant,  and 
was  responsible  for' all  fittings  and  telephones.  He  had  been 
«ith  the  firm  for  12  years,  and  had  only  one  assistant.  The 
machinery  was  running  continuously,  and  the  man  frequently 
had  to  work  all  night  in  addition  to  his  regular  work  seven 
days  a  week.     No  variation  was  made. 

At  Newhaven,  temporary  exemption  was  sought  by  E. 
Hilton  (18),  assistant  engineer  at  the  Rottingdean  electricity 
works.  The  engineer  (Mr.  .T.  \V.  Brown)  .said  that  there 
weiv  only  himstdf  and  Hilton  left  at  the  works,  and  he  would 
be  content  if  the  Tribunal  allowed  exemption  until  daylight- 
.saving  came  in  force  next  year,  as  then  he  would  be  able  to 
maiuige  without  him.  The  Tribunal  refused  the  appeal,  but 
Captain  Boyne  undertook  that  Hilton  .should  not  be  called 
up  until  March  '2yth.  the  Chairnum  saying  that  that  meant 
that  lie  would  not  have  to  join  the  Army  until  10  days  after 
that  (late. 

.\n  electrician  in  business  in  Saltergate  appealed  to  the 
Che.sterlield  Tribunal  for  exemption  for  an  as.sistant  (18,  grade 
'2),   but  the  appeal  was  rejected. 

.■\t  Weymouth,  IVfessrs.  Brooking  tt  Co.,  electrical  engi- 
neers, appealed  for  H.  J.  Barrow  (34,  Class  A),  wireman.  His 
certificate  of  conditional  exemption  has  been  withdrawn,  and 
he  was  given  temjxjrary  exemption  until  Feb.  28th. 

The  East  Sus.sex  Appeal  Court  heard  an  application  for 
extended  exemption  made  bv  an  electrical  engineer  at  Bur- 
ge.ss  Hill  (-H,  Bl).  He  .said  that  he  had  sole  control  of  a 
generating  st.ating  supplying,  among  other  things,  power  and 
light  to  munition  factories,  and  that  he  had  been  urged  to 
undertake  further  supplies  for  munition  works.  Major  W.  W. . 
(irantham  (National  Service  Representative)  submitted  that, 
liaving  regard  to  the  time  already  given  to  appellant,  arrange- 
ments .should  now  be  made.  The  Court  allowed  three  months' 
open  exemption. 

M  Reigate.  an  appeal  was  made  for  exemption  for  C.  W. 
Read  i'M'i).  .shift  engineer  at  the  Corporation  electricity  works, 
on  the  ground  that  he  was  indisix^n.sable  and  in  a  certified 
occupation.     He  was  given  conditional  exemption. 

At  \Vind.sor,  Mr.  N.  L.  Jackson,  Stoke  Park,  applied  for 
exemption  for  V.  H.  Froud  (37),  electrician,  and  six  months' 
temporaiy  exemption   was  allowed. 

.\t  Chatham.  Messrs.  Baniard  appealed  for  exemption  for 
H.  W.  Whittaker  (18,  grade  3),  electrician  at  the  Tljeatre 
Royal.     Exemption  was  refused,   with  28   days'   grace. 


BUSINESS  NOTES. 


Christmas,  1917. — "^Ve  sliall  lx>  ghul  if  readers,  con- 
tributors, and  advertisers  will  note  that  the  greater  part  of  our 
is.%ae  of  Decemljer  28th  will  have  to  go  to  press  some  days  earlier 
than  usual.  r>wing  to  the  Christina.'*  Ilolidays.  A  notice  by  our 
ailvertisement  department  appears  elsewhere  in  the  present  issue. 
We  shall  he  glad  if  advertisers  and  contributors  will  forward  their 
''  copy  "  and  manuscript  much  earlier  than  usual.  New  advertise- 
ment copy  and  alterations  to  existing  insertions  should  be  received 
by  Friday  morning.  December  21st. 

New  Co-operative  Scheme   to   Develop  British  Export 

Trade. — Mr.  G.  C.  Mandleberg,  chairnian  and  a  managing  director 
of  Messrs.  .1.  Mandleberg  ,V:  Co..  Lt<l.,  rendletoM.  Manchester,  has 
placed  before  British  manufacturers  and  pr(KlHcers  the  outline  of  a 
scheme  on  national  lines  for  the  direct  encouragement  and 
development  of  the  ISritiah  export  trade. 

The  main  proi)o.^al  is  to  organise  British  manufacturers  and  pro- 
ducei-s  into  a  Ijody  for  the  s)X-cific  piiriJOse  of  securing  more  orders 
from  overseas.  Mr.  Mandleberg  sugge.sls  the  formation  of  a  cor- 
lX)ration  to  develop  trade  in  old,  and  more  eajiecially  in  new, 
markets,  for  the  mutual  benefit  of  members.  The  method  proposed 
is  to  make  available  for  all  firms  in  the  new  British  Manufacturers' 
Corimration.  which  is  the  title  suggested,  the  means  which  business 
experience  shows  to  be  the  most  effective  in  developing  foreign 
trade.  This  is  the  employment  of  representatives  abroiid.  men  of 
first-class  ability,  and  pos.iessing  thorough  knowledge  of  the  busi- 
ness conditions  in  the  dilferent  foreign  countries  to  which  they 
will  be  appointed,  and  where  they  shall  be  resident.  They  will  be 
known,  it  is  'sufru'ested.  as  agents-in-charge.  They  will  find 
and  appoint  the  right  men  as  local  selling  agents  for  individual 
firms.  Ret  first  news  of  fresh  trade  o|)enin|fa,  report  on  the 
•tandinjf  of   possible   customers,  and  generally  superintend  the 


business  interests  of  all  firms  in  the  organisation.  The  result,  it  is 
suggested,  would  be  to  give  every  firm  in  the  organisation  the 
advantages  of  a  branch  in  many  parts  of  the  world  without  the 
expense  of  establishing  and  maintaining  it.  Mr.  Mandleberg  con- 
templates an  organisation  oi  a  l.OUU  members  subscribing  £100,  or 
£200  each  per  annum.  With  a  fund  of  £100,000,  or  £200.000  per 
aniunn,  he  suggests,  very  strong  inducements  could  be  offered  to 
likely  men  to  be  agents-in-charge.  The  latter  would  have  adequate 
staffs  of  experts  to  assist  them,  and  a  code  system  could  be  devised 
to  faciIitate»prompt  communication.  Mr.  Mandleberg  points  out 
that  no  existing  org-anisation  covers  this  ground,  while  the  scheme 
would  be  complementary  to  the  new  Government  proposals  for 
helping  overseas  trade.  We  are  informed  that  the  scheme  is  being 
widely  discussed  in  L.ancashire,  and  is  being  actively  supported  by 
manufacturers  there.  It  is  intended  that  steps  shall  shortly  be 
taken  to  form  a  provisional  Committee,  and  formulate  the  scheme 
in  detail. 

To  electrical  raanufacturel-s  and  traders  the  argument  that  only 
by  increased  output,  as  compared  to  pre-war  production,  shall  we  be 
able  to  carry  the  inevitable  increased  taxation,  and  maintain 
increased  wages  to  meet  the  extra  cost  of  living  after  the  war, 
is  already  very  familiar.  If  we  are  at  the  same  time  to  quote 
competitive  prices,  the  cost  of  production  must  be  reduced  by  the 
adoption  of  the  most  modern  imjirovements. 

The  demand  for  this  increased  output,  is  to  be  looked  for  partly 
by  a  larger  demand  from  the  home  market,  and  largely  by  a  big 
expansion  of  the  export  trade.  As  we  have  urged  for  many  years 
past,  we  shall  have  to  find  new  markets  and  to  intensively 
encourage  the  existing  ones.  For  many  firms  in  the  electrical 
trade,  especially  the  smaller  ones,  this  will  best  be  effected  by 
co-operative  action  either  in  production  or  in  salesmanship  or  in 
both.  The  electrical  industry  knows  this  well  enough,  and  efforts 
are  being  made  in  a  number  of  directions.  Probably  they  would 
have  been  far  more  widely  adopted  and  more  energetically  pursued 
had  not  the  uncertainties  and  prepossessions  of  war-time  imposed  a 
handicap.  It  has  long  been  recognised  that  our  industry  will  be 
most  efficiently  served  by  specialised'  representatives  ; ,  everybody 
knows  that  in  the  past  the  general  representative  dealing  in  all 
things  in  common,  with  electrical  manufactures  sandwiched  in 
somewhere  or  other,  has  not  been  a  successful  British  electrical 
trade-getter.  Whether  under  Mr.  Mandleberg's  scheme  it  will  be 
possible  to  give  our  large  department  of  specialised  technical 
industry  that  peculiar  representation  that  it  unquestionably 
requires,  will  doubtless  be  answered  by  electrical  manufacturers 
for  themseves.  As  a  general  export  trade  organisation  there  is 
doubtless  great  scope  for  the  proposed  British  Manufacturers'  Corpo- 
ration, and  it  may  be  that  some  of  our  smaller  firms  may  find  it  good 
policy  to  investigate  the  scheme  and  give  it  their  support.  We 
therefore  quote  below  the  main  functions  which  it  is  intended  to 
perform  : — 

1.  To  superintend  soiling  arrangements  for  every  firm  in  the  organisation. 

2.  To  appoint  selling  agents  for  individual  Hrms  or  combinations  of  firms 
wliere  agents  have  not  hitherto  been  appointed. 

S.  To  report,  where  desired,  on  the  standing  of  purohasei-s. 

4.  To  carry  out,  if  desired,  any  financial  arrangements  between  producers 
and  purchasers  where  transactions  lie  outside  ordinary  business  routine, 

.5.  To  act  in  an  advisoi-y  capacity  to  members  if  they  need  information  as  to 
the  best  methods  of  securing  further  trade. 

G.  To  get  early  information  of  possible  orders  and  communicate  immediately 
with  the  local  agents  of  manufacturers  concerned.  Where  no  local  agents 
have  been  appointed,  the  information  could  be  conveyed  to  the  liome 
manufacturers. 

7.  To  act  as  legal  representative  of  any  firm  in  the  corporation  should  any 
dispute  over  goods  arise. 

8.  For  the  purpose  of  facilitating  communication  bctwean  manufacturers 
and  their  agents  it  would  probably  be  desirable  to  open  otflces  in  the  chief 
manufacturing  centres  here,  with  a  small  staff  in  each.  iV  code  system  could 
then  be  devised  as  a  medium  of  communication  between  the  home  centres  and 
the  agents-in-charge  everywhere. 

The  corporation  would  have  as  its  one  and  only  object  the  encouragement  of 
direct  trade  on  the  lines  indicated.  It  would 'not  l)c  a  corporation  for  the 
earning  of  dividends.  The  entire  benefits  would  go  to  members.  Control 
could  be  vested  in  a  board  of  directors  selected  with  particular  reference  to 
their  knowledge  of  the  export  trade  in  the  vario'us  countries. 

Siam. — According  to  a  recent  official  return,  the  imports 
of  electrical  goods  and  apparatus  at  the  Port  of  Bangkok  during 
the  last  fiscal  year  attained  a  value  of  £ti.'>.770,  as  compared 
with  only  £1!  1,0 10  in  i;jl.i-ll>. 

Electrical  Machinery  in  British  Malaya.— A  section  of 

the  annual  report  of  the  .Senior  Warden  of  Minus  in  the  Federated 
Malay  .States  is  devoted  to  the  inspection  of  electrical  plant  in  use 
in  the  country.  From  the  last  report,  by  Mr.  W.  Eyre  Kenny, 
M.Inst.C.E.,  it  appears  that  in  the  F.M.S.  alone  there  were  80 
installations  of  generating  plant  in  lUKi.  of  which  .".0  were  in  the 
State  of  Perak  and  22  in  Selangor.  The  employment  was  as 
follows,  in  KW.  :— Mining,  7,!I18  ;  agricultural,  20(1  ;  general,  228  ; 
Governnient,  10.  In  KW.  it  was  allocated  as  follows  :— Power, 
7,9.^1!  ;  lighting,  2.j<n5.  giving  a  generating  aggregate  of  10.801  KW. 
Government  plant  was  responsible  for  most  of  the  lighting.  The 
above  figures  refer  only  to  general  ingjilant  driven  by  prime  movers. 
There  is,  in  addition,  motor-generating  plant  in  u.se  of  about 
400-KW.  capacity.  The  it. p.  of  motors  employed  aga-regates  about 
10,2i>0.  the  increase  from  the  previous  year's  figure  of  11.000  being  due 
mainly  to  the  inclusion  in  last  year's  return  of  auxiliary  and  con- 
verting plant  in  Kuala  Lumpur  electric  light  station. "  Mr.  Eyre 
Kenny  reports  that  the  larger  powei-  plants,  which  are,  pcrforte, 
controlled  by  first  or  second-grade  electrical  engineers,  are.  as  a  rule, 
kept  in  good  condition  ;  smaller  mine-lighting  plants,  which  are 
generally  controlled  by  native  chargemen,  supervised  by  Euro- 
peans, who  have  little  or  no  electrical  knowledge,  are  not  so 
'  satisfactory.''  "^ 

The  statistics  of  the  Imports  and  Exports  Department  of  the 
Straits  Settlements  show  that  the  United  Kingdom  supplies  moat 
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of  the  electrical  miichinery  and  accessorial  in  use  in  British  Malii.v.i. 
For  four  years  the  total  viiltio  (if  imports  and  exports  wiw  iis 
111! Iowa  : — 

I  Jiiij'Drt.i,  /Cj- /Willi. 

l!)l:!         £73,!I7S  £8..<2I 

1III4         r)0,8!l8  13,1111; 

IWl.".  :!!),(i!)0  23,70.-> 

I'lUi       ii,2i):i  2l.:i3ii 

The   Uniteil   Iviu'fdom's  share  of  the  Htll  imports  amounted  to 

£39,408,  Germany's  to  tt,:nO,  and  Uie  United  States'  to  .CL'.ii7."i. 
The  statistics  for  l;ii:i  are  compared  below  with  two  war  years  : 

liil.'i.  laif).              lilKj. 

Unitcil  Ivingiloin t.iH.JlS  XSOJ'X,            iaa.lOO 

(UMiiiiinv        0,474  a-il                  — 

li.iiiii^iik        1)73  41.'i                    KSl 

■hiV-.m »n  U31                 1,7«-1 

United  States          ..        ..            7S7  l.SSS               2.:ni) 

Italy i;4i)  884                 l.lilO 

Swedi-tl            427  —                      — 

Austro-Hungury       ..        ..             UIO  —                    — 

Nothevlamis  . ."       ..                        184  1,S)94                   580 

Hong-Kong —  —                    1,198 

China —  —                      7.f2 

The  only  fitrures  callinir  for  special  mention  in  the  abora  table 
sire  those  of  the  Netherlands,  which  aujitrest  that  possibly  German 
exports  found  a  way  out  throutfh  Dntcli  ports.  It  is  ea-sy  to  under- 
stand how  the  United  States  and  .lapan  have  been  able  to  expand 
their  markets  in  the  Far  tiust  durint;'  the  present  upheaval  in 
Europe  :  but  the  statistics  for  Ilonsr-Kon^  and  China  an?  less  easy 
to  explain,  unless  it  be  that  the  enterprising'  enjfineerinf;'  firms  of 
Hon^'-Ko-ig'  and  Shang-hai  have  carried  their  enterprise  into  new 
fields  of  manufacture.  More  likely  this  is  a  transit  trade  of  which 
the  original  port  of  shipment  is  lost  for  statistical  purposes.  To 
anyone  unacciuainted  with  the  trade  of  the  Straits  Settlements 
ports,  the  proportion  of  exports  may  appear  high.  As  a  matter  of 
fact,  only  a  small  proportion  of  the  exports  leave  the  Malay 
Peninsula  for  Siam  and  the  Dutch  Indies,  most  of  the  goods  beiug 
exported  by  rail  to  the  hinterland  provided  by  the  Federated  Malay 
States,  which  took  ;t;(i,195  in  lillH.  £iy,921  in  1!)1.5.  and  £13. 871  in 
1916.  In  the  latter  year,  the  un-Federated  .Malay  States  took  elec- 
trical machinery  and  accessories  valued  at  £3,470,  and  as  the  Malay 
Peninsula  is  bein.!j  rapidly  opened  up  by  railway  and  road  com- 
munication, there  should  be  a  growing  demand  for  machinery  of  all 
sorts  in  this  region  after  the  war. 

Catalogues    and    Lists. — British    Thomson-Houston 

Co.,  Ltd..  77,  Upper  Thames  Street,  London.  E.G.  4. — 7(;-page  illus- 
trated catalogue  of  wiring  installation  accessories,  covering  their 
standard  types  of  material  in  general  use,  such  as  lampholders, 
switches,  wall  plugs,  ceiling  roses,  cut-outs,  distribution  boards, 
fuse  boxes,  wood  blocks,  insulators.  &c.  The  list  is  conveniently 
arranged  in  five  sections,  each  dealing  with  a  particular  type  of 
accessories.  The  outer  half  of  each  page  is  given  up  to  the  illus- 
trations, and  the  inner  to  descriptive  and  other  details  of  the 
devices.  Xo  prices  are  included  in  the  list,  owing  to  the  price 
fluctuations  in  this  class  of  material  under  war  conditions  ;  but 
the  company  issues  regular  monthly  quotations  on  such  material. 
Among  the  lines  of  particular  interest  in  the  list  are  : — New  line  of 
porcelain  type  Goliath-Elison  screw  lampholders  designed  to  com- 
ply with  the  requirements  of  the  Admiralty  and  other  Government 
Departments ;  new  substantial  designs  of  brass-cased  Goliath 
holders  ;  standard  bayonet  and  Edison  screw  holders,  in  both  por- 
celain and  brass  case  types  :  the  "  Quiklok ''  cover  ceiling  rose, 
which  can  be  wired  on  the  bench  and  secured  in  position  on  the 
ceiling  by  a  quarter  turn  of  the  wrist  ;  the  B.T.H.  interlocking 
switch  plug  ;  also  a  line  of  new  pattern  distribution  fuse  boards 
and  a  new  range  of  insulators. 

Messrs.  Alfred  Herbert,  Ltd.,  Coventry. — Illustrated  postal 
card  showing  their  First-Aid  Caliinets  for  factories. 

British  Thomson-Houston  Co.,  Ltd..  Rugby.— Twenty-page 
descriptive  list  CNo.  2.180),  giving  full  details  with  illustrations, 
taljulated  data,  dimensions,  and  shipping  particulars,  respecting 
their  vertical  spindle  induction  motors.  x 

Book  Notices. — The    Tnspi'ition    of   Svrew    Gmitjes  for 

Munitiims  of  ]\'ar.  By  H.  J.  Bingham  TPowell,  M.Inst.C.E.— We 
have  received  this  pamphlet  from  the  autlior,  the  Inspector  in 
Charge.  Department  of  Gauges  and  Standards.  British  Ministry  of 
Munitions  of  War  in  the  United  States  :  it  was  written  to  assist 
gauge  makers  and  manufacturers  of  munitions  of  war  in  acquiring 
accurate  gauges,  by  standardising  their  own  methods  of  inspection. 
While  this  question  is  of  vital  importance,  it  is  an  exceedingly 
difficult  one,  and  has  occupied  tlie  attention  of  a  number  of  experts 
of  the  highest  standing  for  some  years  past,  especially  since  the 
outbreak  of  war.  The  author  aeseribes  various  methods  of 
accurately  measuring  the  pitch  of  screws,  including  a  machine 
devised  by  himself,  and  deals  also  with  the  measurement  of  the 
three  diameters  of  the  threatls  of  plug  and  ring  screw  granges. 
The  pamphlet  will  prove  of  great  interest  and  utility  to  all  manu- 
factui-ers  whose  work  involves  the  production  of  screw  gauges 
accurate  within  very  narrow  limits. 

We  have  received  a  copy  of  the  Ski/xcm/it'i;  the  magazine  of  the 
London  Electrical  Engineers  (R.E.T.).  a  production  which  should 
take  high  rank  amongst  the  many  publications  of  the  same  type 
which  have  been  established  during  the  war.  The  December  issue 
is  accompanied  by  a  coloured  card  of  Christmas  greetings,  appro- 
priately illustrated  with  a  display  of  searchlight  beams  and  an  anti- 
aircraft gun.  designed  by  Sapper  Broad  ;  with  this  issue  the  first  year 
of  publication  is  completed,  and  we  note  that  the  Editors,  who,  for 
obWous  reasons,  had  hoped  it  would  be  the  last,  are  now  prepared 
to  carry  on  for  another  year.    The  magazine  is  full  of  good  stuff. 


including  humorous  anecdotes  and  sketches  of  life  on  ivctive  ser- 
vice C"  hy  tlie  sea  "),  short  stories,  an  essay  on  "  Charles  Dickens 
and  Music.  "  chess  luolilems  and  puzzles,  ,V:c.  It  is  admirably  pro- 
duced, and  reflects  great  credit  on  tlie  literary  and  artistic  abilities 
of  the  staff. 

■  Telegraph  Practice."  By  .T.  Lee.  Loudon:  Longmans,  Green, 
and  ('o.     Price  2s.  Cid.  ntt. 

■Tcleiihone  Troubles."  lly  W.  IL  llyd.-.  l,ondon  :  S.  Uentell 
and  Co.     Price  7d.  net. 

Calendars  for  1918. — Mkssus.  ■).  IIoi-k'in.son  &  Co., 

lilD.,  of  Britaiuiia  Works,  Iluddersfield,  have  sent  us  a  u.seful  wall 
calendar.  The  design  consists  of  a  large  sectiomd  view  of  one  of 
tlie  firm's  valves  witli  a  lilock  of  daily  date  slips  liased  thereon, 
while  at  the  sides  tlicre  is  neatly  inset  in  small  type  a  complete 
ciilendar  for  the  year. 

Social. — A  successful   social  cveninjj,  in  iiid  of  local  war 

charities,  wa.s  held  by  the  employes  at  the  Pho'uix  Dynamo  Manu- 
facturing Co..  Ltd.,  Hrailford,  and  their  friends,  last  Saturday,  at  a 
new  canteen  on  the  works.  Mr.  Pybus.  the  managing  director, 
presided. 

Anglo-Italian  Trade.— The  Britisli    Italian  CVmnncTcial 

Association  (Inc.)  h.as  been  registered  to  promote  the  extension 
and  development  of  mutual  trade  and  economic  relations  between 
the  British  Euijiire  aiul  Italy,  to  collect  and  circulate  statistics  and 
commercial  information,  A:c.  The  first  directors  are  Mr.  U. 
Benson,  Mr.  .1.  W.  B.  Peasi?.  Sir  Francis  Barker,  Sir  ('has.  L.  Ottley, 
Sir  Algernon  Firth,  Sir  Hy.  Babington  Smith,  and  Mr.  G.  P.  Harben 
(Commissioner  for  Italy").  Secretary,  Mr.  ,1.  F.  Rose,  '>,  Victoria. 
Street,  S.W.  1 . 

Prices  Increased. — The  Stekling  Telephone  and 
Electric  Co.,  Ltd.,  announce  that  owing  to  the  continued 
.ailvance  in  w.ages  and  manufacturing  costs  generally,  they  have 
further  increased  their  prices.  All  prices  in  their  catalogue  are 
plus  80  per  cent,  advance,  with  the  exception  of  switchboards  and 
accessories  thereof  and  C.B.  switchboards,  which  are  plus  100  per 
cent,  advance.     The  advance  dates  from  Monday  last. 

Liquidations.  —  Morris  &  AVitham,  Ltd.,  9,  South- 
ampton street.  Holborn,  W.C. — Under  a  compulsory  winding-up 
order  made  last  October,  accounts  have  been  lodged  showing 
gross  liabilities  £3,483,  of  which  £2, IT)!*  is  expected  to  rank 
a^'-ainst  assets  valued  at  .£1,387.  The  deficiency  to  the  con- 
tributories  is  estimated  at  .£1,774.  According  to  the  Official 
Receiver's  report,  the  company  is  interested  in  various  inventions  and 
applications  for  patents  relating  to  metal-filament  electric  lamps, 
in  conjunction  with  the  late  Mr.  J.  A.  Allison  ;  sums  amounting  to 
£89  appear  to  have  been  expended  thereon,  but  the  company's 
interest  is  valued  in  the  statement  at  £.50.  The  failure  of  the 
company  is  attributed  to  the  guarantee  by  it  of  payment  of  an 
engineering  comjiany's  debts. 

N.\TI0N'AL     PR0VINCI.\L     ELECTRICITY    C0RP0R.4.TI0N,    LTD. — A 

meeting  of  creditors  is  called  for  December  20th.  at  Balfour  House, 
Finsbury  Pavement,  E.G.  2.     Mr.  S.  Gillatt,  liquidator. 

Kingston  &  Co.,  Ltd..  Margate. — A  statement  of  affairs  issued 
by  the  liquidator  (Mr.  John  W.Scarlett)  shows  a  deficiency  of  £407.  • 
It  was  submitted  to  the  meeting  held  last  week. 

INVICT.\  ENGiXEERiNfi  Co..  LTD. — Creditors  must  send  par- 
ticulars of  their  debts,  &c.,  to  the  liquidator,  Mr.  F.  C.  Harper, 
27,  Chancery  Lane.  W.C.  by  December  27th. 

Bankruptcy    Proceedings.— Samuel    Stephen  Coster, 

electrical.  &c.,  engineer,  who  had  traded  at  14,  Gladstone  Road, 
West  Ham,  under  the  style  of  S.  S.  Coster  i:  Co. — The  public 
examination  was  held  last  week,  at  the  London  Bankruptcy  Court, 
before  Mr.  RegistraJTjHope.  The  accounts  showed  liabilities  £()70, 
and  assets,  "  bad  book  debts,  £490."  Questioned  by  Mr.  E. 
Leadham  Hough.  Senior  Official  Receiver,  the  debtor  said  he  began 
business  in  August,  1908,  with  a  capital  of  £1.50,  in  partnership  _ 
with  one  Roscoe.  at  144.  Bishopsgate  Street,  E.G.  The  business  ' 
was  not  a  success,  and  was  abandoned  10  months  later,  all  the 
debts  being  paid  in  full.  He  subsequently  started  a  similar  business 
alone,  but  used  the  trading  style  of  S.  S.  Coster  i:  Co.  The  baiLk- 
rupt  was  examined  at  considerable  length  regarding  certain 
purchases  made  by  him,  and  eventually  Mr.  Hough  observed,  "  I 
suggest  to  you  that  you  have  been  carrying  on  what  was  practically 
a  long-firm  fraud  by  misrepresenting  j'our  status  in  order  to  obtain 
credit.'  The  bankrupt  denied  having  done  anything  of  the  sort. 
He  was  ordered  to  furnish  cash  and  goods  accounts,  and  the  sitting- 
was  adjourned  till  January  23rd. 

Auction    Sale. — Ry    order    of    the    liquidator,    Mr.    .T. 

Holness  will  sell  by  auction,  at  Margate,  on  Thursday.  December  18th, 
the  electrical  plant  and  stock-in-trade  of  Kingston  ..Vc  Co.,  Grotto 
Gardens    (in    voluntary    liquidation).      For    particulars    see    our 

advertising  pages  to-day. 

Trade  Announcement.— ilessrs.  David  Bone  it  Co.,  of 

Glasgow,  announce  that,  owing  to  the  new  Government  Act 
regarding  the  registration  of  business  names,  they  have  altered 
the  firm  name  to  David  Bone  &  John  McNictiL,  but  the  con- 
stitution of  the  firm  is  unaltered. 

Argentine    Republic. — The   imports  of  electrical  goods 

into  the  Argentine  Republic  during  the  six  months  ending  with 
June  last  attained  a  value  of  only  £298.000.  as  compared  with 
£353,000  in  the  corresponding  six  months  of  19Ui. 

Italy. — A  new  company  has  lately  been  formed  in  Rome 
with  a  capital  of  £160,000  and  the  title  La  Sooieta  Italiana  Carbon, 
Etettrici. 
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LIGHTING  AND  POWER  NOTES. 


Atherton.— The  electrical  engineer  reports  that  tlici'c  i,s  a 
frrowin^"-  demand  tor  electrical  fires  in  the  district,  and  a  nnniber 
of  these  have  already  been  connected  to  the  supply. 

Ballymoney.— The  Oouncil  has  recjuestcd  Mr.  J. 
McClenatfhan,  of  the  Portstewart  Electric  Supply  Co.  anil  the 
Ballymoney  (Jas  Co.,  to  submit  a  scheme  for  the  lighting  of  the 
town.  Mr.  McClenaghan  had  asked  permission  to  erect  jjoles  for 
street  lif;htinjr. 

Batley. — Price  Increase. — TlieT.C,  last  week,  approved 
the  minutes  of  the  Electricity  Committee  containintr  an  increase  in 
charges  for  current  for  power  and  heating  by  27  {  per  cent,  on 
pre-war  rates. 

Birkenhead. — Wacjes. — The  agreement  between  Wallasey 
and  Birkenhead  Councils  respecting  the  wages  and  conditions  of 
labour  of  the  employes  at  the  respective  Corporation  electricity 
works,  luis  been  terminated  by  mutual  consent.  ^ 

Blackburn. — The  Corporation  has  appointed  a  special 
Sub-Committee  to  deal  with  the  question  of  the  necessity  of 
proceeding  with  the  work  of  constructing  the  new  generating 
station  at  Whitebirk. 

Bootle. — Extensions. — The  T.C.  has  agreed  to  an 
amended  scheme  for  the  provision  of  additional  plant,  at  an 
estimated  cost  of  £80,000,  subject  to  the  approval  of  the 
authorities. 

Burton-on-Trent. — Plant  Extension. — Subject  to  the 

usual  consents,  a  scheme  is  to  be  carried  out  for  electricity  exten- 
sions at  a  cost  of  £42,290.  The  items  which  make  up  this  total  are 
as  follow: — Turbo-alternator,  £19,500:  foundation  for  turbo, 
£2,000  ;  Babcock  i:  Wilcox  boilers,  complete  with  chimney, 
£9,i;-40  ;  settings,  £800  ;  stokers,  £2,400  ;  steam  pipes,  &c.,  £1,600  ; 
switchgear,  £:!.850  ;  excavating  and  laying  main,  £1,500  : 
alteration  to  roof,  £1,000. 

Clayton. — Provisionai.  Order.— The  U.D.C.  has  now 

decided  to  apply  for  its  own  Provisional  Order  for  electric  supply. 

Cavan.— Workhouse    Lighting. — In  connection  with 

the  electric  lighting  scheme  for  the  workhouse,  the  engineer 
estimated  the  cost  of  plant  at  £529,  and  the  clerk  said  the  price 
of  a  27-H.p.  plant  offered  him  was  £710.  It  was  intimated  that  a 
second-hand  plant  available  at  Sheffield  at  £315  might  suit,  and  it 
was  decided  that  it  should  be  inspected. 

Cork. — The  Corporation  has  accepted  the  services  of  Mr. 

J.  P.  Tierney,  of  Dublin,  to  report  on  the  city  electric  lighting  plant. 

Dartford. — Price    Increase In    order    to   meet   tlie 

increase  of  2s.  (id.  per  ton  on  the  price  of  coal,  the  U.D.C.  has  in- 
crease<l  the  price  of  current  for  lighting,  as  from  the  end  of  the 
year,  by  10  per  cent.,  making  a  total  advance  on  pre-war  rates  of  40 
per  cent.,  and  for  power  by  10  per  cent.,  a  total  rise  of  45  per  cent. 

Darwen. — Price  Increase. — The  price  of  electri('ity 
has  been  increased  by  10  per  cent.,  both  for  motive  power  and 
lighting  purposes.  i 

Dublin. — Working    Capital. — The    Corporation     has 

adopted  a  recommendation  of  the  town  clerk  and  the  city  treasurer 
that  steps  be  taken  to  secure  legislation  to  enable  the  Electricity 
Supply  Committee  to  borrow  for  working  capital.  An  amendment 
for  postponement  until  the  report  of  the  electricity  undertaking 
for  the  period  to  March,  191K,  was  in  the  hands  of  the  members, 
was  rejected  by  26  votes  to  9. 

Mr.  J.  .1.  O'Neill,  in  moving  the  resolution,  said  that  they 
had  been  in  debt  to  the  bank  £40,000  or  £45,000  for  the  piist 
seven  years,  but  they  had  had  a  loan  to  credit.  For  the 
past  fonr  years  they  had  borrowed  no  money,  for  their  borrowing 
powers  were  exhausted.  The  loan  being  also  exhausted,  it  was 
natural  that  the  bank  should  feel  uneasy  when  the  £40,000  was 
owing  and  no  interest  payable. 

Mr.  Ryan  said  the  proposal  was  one  of  the  most  pernicious  ever 
heard  in  the  Council  Chamber.  The  Committee  asked  to  be  \)er- 
mitted  to  pay  interest  on  an  overdraft  of  about  £50,000.  He  did 
not  think  the  Corporation  should  have  power  to  pay  interest  on 
overdrafts  at  the  bank  while  money  was  due  to  the  concern  by  con- 
sumers of  current.     Why  were  their  debts  not  collected  .' 

Mr.  Foley  pointed  out  that  there  wan  a  deficit  of  £52,000  on 
Marcli  3l8t,  and  urged  that  the  Council  should  have  before  it  the 
difference  between  current  accounts  and  tlie  amount  of  overdue 
accounts. 

Mr,  Sherlock  said  the  Committee  wante<l  to  borrow  money  to  pay 
wages  and  other  charges  pending  the  period  when  the  consuming' 
accounts  were  paid  in.  The  money  had  been  got  from  the  bank 
for  years  ;  but  the  bank  now  said  it  could  not  a<ivance  the 
money  without  interest  being  paid.  The  Corporation's  experts 
told  them  it  would  be  necessary  to  borrow  £50,000  at  5  per  cent. 
Every  Corporation  in  the  kingdom  had  power  to  pay  interest  on 
overdrafts  to  bankers.  lie  mentioned  Edinburgh.  (Jlaagow. 
Aberdeen,  Leeds,  Dande«>,  Hathmincs.  and  other  places  where 
electricity  had  been  making  a  profit  in  19U.  but  where  there  were 
now  losses,  and  said  an  imdertaking  like  their  own,  which  was  able 
to  meet  increased  charges  and  involve  a  loss  of  only  £  1,600  a  year, 
was  one  of  which  tbey  ought  to  be  proud. 


Mr.  Beattie  expressed  regret  that  Mr.  D' Alton's  expert  report  on 
the  undertaking  had  not  been  adopted.  He  designated  the  concern 
as  a  miserable  failure,  and  argued  that  unless  there  was  a  complete 
change  of  management  things  would  go  from  bad  to  worse. 

Alderman  Quaid  said  he  could  not  see  why  the  undertaking 
should  be  a  failure,  in  view  of  the  way  in  which  it  was  advantaged. 

Mr.  Foley  said  it  was  unreasonable  that  £52,000  should  be 
allowed  to  remain  outstanding  in  one  year.  He  then  moved  the 
amendment,  which  was  defeated. 

The  Dublin  Citizens"  Association  Executive  has  passed  a  resolu- 
tion viewing  with  alarm  the  bank  overdraft  of  .£50,000  on  the 
electricity  undertaking,  and  protesting  against  the  Corporation 
seeking  powers  to  pay  interest  on  the  overdraft. 

Dundee. — -In  connection  with  the  reference  to  a  Com- 
mittee of  the  T.C.  of  the  extension  of  the  electricity  department, 
Mr.  Paton  moved  that  the  Committee  be  also  instructed  to  take 
into  consideration  the  conservation  of  the  national  coal  supply  at 
present  being  considered.     The  proposal  was  agreed  to. 

Felixstowe. — Proposed  E.L.  Purchase. — The  Lighting 

Committee  reports  that  it  is  of  opinion  that  the  Council  should 
consider  the  question  of  taking  over  the  electricity  undertaking 
under  the  powers  contained  in  the  agreement,  which  was  for  a 
term  of  25  years  from  November  11th,  1904,  at  the  end  of  which 
the  company  was  to  hand  the  undertaking  over  ;  in  the  meanwhile, 
with  the  sanction  of  the  L.G.B.,  the  Council  had  to  provide  the 
capital  required  for  extension.  In  the  event  of  the  Council  taking 
it  over  at  the  end  of  15  years,  it  had  undertaken  to  pay  to  the  com- 
pany a  sum  of  2 J  percent,  per  annum,  in  respect  of  the  unexpired  10 
years,  on  the  capital  provided  by  the  Council  to  November,  1919. 
Up  to  date  the  Council  had  provided  £.SO,000,  and  2i  per  cent, 
on  that  was  £7,500.  In  addition,  there  was  some  equipment 
which  might  be  bought  by  the  Council  if  it  could  agree  to  a  price,, 
and  which  would  amount  to  about  £2,000.  The  Council  would 
have  to  borrow  the  money  to  buy  the  company  out ;  the  prepara- 
tion and  presentation  of  the  case  would  cost  alraut  £500.  It  was 
decided  to  prepare  the  case  for  an  application  to  be  made  to  the 
L.6.B.  for  sanction  to  borrow  the  necessary  money. — Euxt  Anqlian 
Tim  en. 

Gloucester. — Proposed    Loan. — Subject    to    approval, 

the  T.C.  has  decided  to  apply  to  the  L.G.B.  for  a  loan  of  £850  for 
cable  extensions  to  a  local  works. 

Hornsey. — Price  Increase. — The  Council  has  decided 
that,  as  from  the  readings  of  the  meters  at  the  end  of  the 
Christmas  (1917)  quarter,  the  prices  to  be  charged  for  electricity 
for  lighting  and  power  shall  be  increased  by  the  addition  of  an 
amount  equal  to  40  per  cent,  of  the  prices  charged  on  August, 
1914  ;  and  that  from  January  Ist  next  the  increase  of  25  per  cent, 
on  the  meter  rents  be  withdrawn. 

Kirkcaldy. — Price  Increase. — The  Electric  Lighting 
and  Tramway  Committee  has  decided  to  increase  the  charges  for 
lighting  and  power  by  25  per  cent.,  being  a  total  increase  of  50  per 
cent,  on  pre-war  prices. 

Leeds. — War  Bonus. — The  General  Purposes  Com- 
mittee has  agreed  to  advance  the  war  bonus  of  Corporation  em- 
ployes from  9s.  to  15s.  per  week  for  men  and  to  128.  for  women, 
those  affected  being  persons  in  receipt  of  not  more  than  .£250  per 
year,  and  excluding  certain  members  of  Trade  Unions  with  whom 
other  negotiations  have  been  completed. 

Littleborough. — The  suggested  alteration  of  the  supply 
of  current  to  the  Littleborough  section  of  the  Rochdale  Corporation 
tramways  has  been  approved  by  the  Controller  of  Electric  Power 
Supply,  but  he  has  now  intimated  that  he  cannot  grant  facilities 
for  oi)taining  cable  at  the  present  time.  The  chairman  and 
engineer  are  engaged  in  trying  to  secure  second-hand  cable  for  the 
purpose. 

Liverpool. — Loan    Sanction. — The  City  Council    has 

received  the  consent  of  the  L.O.B.  to  the  borrowing  of  £62,000  for 

mains  in  the  Aintree  and  North  Eu<l  districts. 

London.  —  Islington.  —  The  Electricity  Committee 
recommends  that,  oou\mencing  with  the  March  quarter  accounts, 
the  charges  for  electricity  bo  increased  as  follows  : — 50  per  cent, 
increase  above  pre-war  prices  for  all  energy  supplied  at  Id.  and 
under  per  unit  ;  Xij,  per  cent,  increase  above  pre-war  iirices  for  all 
energy  supplied  to  private  consumers  at  any  charge  above  Id.  per 
unit  :  charges  for  public  lighting  to  be  increased  from  l"64d.  to 
Hd.  per  unit. 

The  City  of  London  E.L.  Co.  announces  a  further  10  per 
cent,  increase  in  electricity  charges,  from  March,  1 9 LS.  making  a 
total  of  MO  per  cent,  for  power  and  20  par  ceut.  for  lighting  and 
heating  on  pre-war  rates. 

Stepxky. — Ykah's  Workino. — The  accounts  of  the  Corporation 
electricity  undertaking  for  the  year  ended  March  Mist  last  show  a 
total  income  of  £  134,867,  being  an  increase  of  ,£:!(l,:tM(i  over  the 
|ircvii)us  year.  The  total  expenditure  amounted  to  £94,710,  an 
increa,se  on  1916  of  £25.421  ;  this  loft  a  surplus  of  £40,156  to  be 
carried  to  net  revenue  account,  as  compared  with  £35,242  in  1916, 
and  after  pcoviiling  for  interest,  sinking  fund  and  other  charges, 
there  was  a  deficit  of  £3,584,  as  compare!  witli  a  deficit  of  £5.8r, I 
in  the  previous  year.  There  lias  been  an  increase  in  the  number  of 
units  sold  from  2 1, 97 1,891  to  27.011.530.  the  output  being  as  fol- 
lows : — Private  lighting,  4,349.893  units ;  power  and  heating. 
1(1,873,362  units  ;  in  bulk  for  lighting,  power  and  heating,  5.316, 37i; 
units;  public  bulk  supply,  6,292,676  units:  public  lighting, 
179,223  units  ;  the  total  average  cost  per  unit  sold  was  r232d.,  84 
a^aintt  r055d.  in  the  previous  year. 


Vol.81.  no.2,o<>o,dkcemi.krii,  i;.i7.]  THE    ELECTRICAL    REVIEW. 


The  engineer,  Mr.  W.  C.  P.  Tapper,  in  iTis  report  states  that 
coal  cost  ;!s.  Sd.  per  ton  more  than  in  lUlS-Ui,  which,  on  the  year's 
consumption  of  .'iS.fiHO  Yons,  re])resented  au  increastnl  expenditure 
on  this  item  alone  of  £!),:if<2  ;  he  also  points  out  that  the  coal  bill 
is  enhanced  by  between  3s.  and  48.  per  ton-due  to  the  fact  that  all 
the  coal  is  now  rail  borne,  as  a  result  of  the  stoppa^je  of  supplies 
by  sea,  thus  entailinj,''  extra  cost  in  takiuff  to  the  Poplar  Dock  and 
barjriny  to  Liniehouse  ;  this  represents  from  Ji;8,000  to  £10,000  per 
annum. 

As  resrard.*  the  deficit,  which  has  been  transferred  to  the  reserve 
fund,  unless  the  existing  ."lO  per  cent,  advance  in  charttes  proves 
sufficient  to  avoid  any  further  drain  on  the  fund,  a  complete  revision 
of  the  Council's  tariff  will  be  essential. 

L,C.C. — The  Finance  Committee  recommends  tht  sivnction  of  the 
Council  to  the  borrowinfj  of  .^;iS,.").-i5  by  the  Battersea  B.C.,  for  a 
5,000-KW.  turbo-generator  and  l..')0O-K\v.  rotary  converter. 

Loughborough.  —  Price  Increase.  —  The  T.C.  ba.s 
decided  to  increase  the  cost  of  electricity  for  power  by  10  per 
cent.  Alderman  Bumpus,  moving  the  resolution,  said  tl>e  increase 
was  necessitated  by  the  extra  cost  of  coal  and  wa^'es  ;  t''".e  revenue 
account  showed  that  the  outinit  of  current  had  increased  by  over 
80  per  cent. ;  the  income  ha<l  increased  for  the  half-year  from 
£3.14 1  to  £5,64.5.  but  the  charge.s  had  also  increased  by  £1.880. 
The  profit  had  increased  from  £'r27  to  £1.142;  repairs  had  cost 
£633.  He  considered  they  miirht  look  forward  to  a  satisfactory 
financial  return  at  the  end  of  the  year. — yottlnyhdni  (hiardiuu. 

Lurgan. — The  Council  has  referred  to  a  Committee  tlie 
question  of  providing  electric  light  at  the  watei'works,  Castor  Bay. 

Manchester. — Price  Ixcueask. — ^Tlie  City  Council  lias 

approved  the  Electricity  Committee's  proposal  that  an  advance  of 
20  per  cent,  be  made  on  the  charges  for  electricity  for  lighting, 
industri.al  power,  and  domestic  power  as  from  the  December 
quarter,  1!U7.  The  total  war  additions  are  now  : — Lighting.  30  per 
cent.  ;  industrial  power,  35  per  cent.  :  and  domestic  power,  30  per 
cent. 

Monaghan. — ^"\VoRKHOUi?E  Lighting. — On  tlie  B.  of  G. 
discussing  the  lighting  of  the  workhouse,  a  member  remarked  that 
but  for  the  high  prices  of  material  they  would  have  had  the  electric 
light  long  ago. 

Menston. — E.L.  Proposals. — A  meetincf  of  the  rate- 
payers is  to  be  called  to  discuss  the  terms  on  which  the  Electrical  Dis- 
tribution of  Yorkshire,  Ltd.,  is  prepared  to  supply  electricity  to 
the  village. 

Nelson. — Street  Lightixg. — -(TwiiiLj  to  present  condi- 
tions, the  Electricity  and  Tramways  Committee  has  declined  to 
consider  the  question  of  street  lighting  by  electricity  from  the 
tramway  standards. 

Newcastle-under-Lyme. — Bulk  Sipply. — The  Council 

has  decided  to  submit  particulars  of  the  scheme  (as  submitted  by 
the  electrical  engineer)  for  taking  a  bulk  supply  of  electricity  from 
the  Stoke-on-Trent  Corporation,  to  theJIinistry  of  Munitions,  the 
B.  of  T.,  an'!  the  L.6.B.,  for  their  approval,  after  the  same  has  been 
submitted  and  approved  bvthe  Stoke-on-Trent  Council. 

The  engineer's  proposal  for  bulk  supply  was  to  install  a  loO-KW. 
rotary  or  motor-converter,  costing  roughly  £  1.200  ;  mains.  1.325 
yards,  £1,200;  e.h.t.  and  L.t.  switchgear,  £400;  contingencies, 
£200  ;  making  a  total  of  £3.000.  He  pointed  out  that  the  saving 
in  cost  of  generation  would  be  more  than  sufficient  to  p.ay  interest 
and  sinking  fund  on  the  capital  expended,  as  the  present  fuel  cost 
was  nearly  Jd.  per  unit  ;  also  that  additional  plant  would  'be 
required  shortly  to  deal  with  the  load  in  the  recently  extended 
borough  area. 

Oldham. — Price  Increase. — Tlie  Corporation  has  decided 

that,  as  from  December  25th,  and  until  further  notice,  the 
prices  of  electrical  energy  will  be  increased  as  follows  : — GO  AU 
lighting  raies  (with  the  exception  of  the  flat  rate),  increase  of 
15  per  cent. ;  (Jj)  all  power,  heating,  and  cooking  rates  (with  the 
exception  of  cotton  mills  under  agreement),  increase  of  15  per  cent. 

Rochdale. — The  Corporation  lias  declined  an  application 

from  the  Todmorden  Corporation  for  a  bidk  sujiply  of  electricity, 
owing  to  no  surplus  plant  being  available. 

Rotherham. — Supply  Developjikxts. — The  Electricity 

and  Tramways  Committee  has  approved  of  a  report  of  a  joint  con- 
ference of  representatives  of  Sheffield  and  Rotherham  Corporations 
that  it  is  desirable  that  a  Committee  should  be  formed,  consisting 
of  representatives  of  the  Sheffield  and  Rotherham  Coi-poration^  and 
other  authorities  interested,  and  large  consumers  of  electric 
current,  to  consider  as  to  the  propriety  and  possibility  of  the  best 
and  most  economical  production  and  (listribution  of  electric  current 
in  the  Sheffield,  Rotherham.  and  surrounding  district,  and  that  at 
the  earliest  jiracticable  stage  in  the  ])rocee<lings  the  Yorkshire 
Electric  Power  Go.  and  the  South  Yorkshire  colliery  proprietors 
should  be  brought  into  consultation. 

Sheffield. — Representatives  of  the  Corporation  ha^•e  been 

ajipointed  on  a  Joint  Committee  to  consider  the  question  of  elec- 
tricity supply  in  Sheffield,  Rotherham,  and  adjacent  districts.  It 
has  been  decided  to  accept  an  offer  received  from  the  Xorth  Metro- 
politan Electric  Power  Supply  Co.  to  purchase  the  power  factor 
rectifier  now  installed  at  the  Sheaf  Street  station. 


South  Africa. — A   scheme  for  the   electric  liKlitinf^  of 

Umtali,  RhodeNia,  has  been  prepared,  and  in  view  of  a  large  flow 
of  water  existing  in  the  locality,  it  is  thought  that  power ^Iso  will 
be  gener.ated.-    /In/ix/i  Stiiitli  Africa  (lii:elte. 

Southampton. — Price  Increase. — The  T.C.  has  further 

uicreasi'd  the  charge  for  energy  for  lighting,  power,  and  heating 
by  20  i)er  cent,  as  from  the  meteor  reiulings  for  the  December 
quarter,  making  a  total  advance  on  the  pre-war  rates  of  40  per 
cent. 

Stafford. — Prick  Increase. — The  T.C.  has  agreed  to  ;i 

recommendation  that  the  i>rice  of  electricity  shoulil  be  increaseil  by 
id.  per  unit  for  lighting  and  power,  with  the  same  discounts  as  at 
present,  excejit  that  the  consumers  for  power  not  exceeding  200 
units  per  quarter  I)e  returned  a  discount  of  5  per  cent,  instead  of 
2.J  per  cent.,  and  that  such  increase  should  take  effect  from  the 
last  reading  of  the  meters  during  the  current  quarter. 

Wallasey. — Bilk  Sd-i'ly. — The  T.C.  has  undertaken  to 

supply  electrical  energy  in  bulk  to  the  Hoylake  and  West  Kirby 
District  Council  under  the  B.  of  T.  scheme. 

Walsall. — SAbii    OF    Plant. — In  connection    with    tiie 

disposal  of  old  plant,  the  Council  has  sold  two  500-KW.  gener.ators 
for  £6,000  ;  two  D.O.  generator  sets,  accmdensing  plant,  and  a  boiler 
with  stoker  for  £!I00  ;  and  two  economisers  and  a  pump  for  £5;)8. 
It  is  estimated  that  on  the  present  year's  output,  the  saving  in 
working  costs  at  Birchills  compared  with  the  old  working  costs 
will  be  approximately  £lo,000.  A  200-KW.  transformer  is  to  be 
purchased  at  an  estimated  cost  of  .£250,  and  a  motor  vehicle  for 
the  department,  at  a  cost  not  exceeding  £200.  The  South  Stjifford- 
shire  Tramways  (Lessee)  Co.,  Ltd.,  has  agreed  to  pay  an  increased 
charge  of  4o  per  cent,  for  a  temporary  additional  supplj'  of  current 
given  to  it,  and  also  to  pay  a  similar  advance  for  the  present 
supply. 

Warrington. — Price  Increase. — The  Coi-])orati(jn  has 
confirmed  the  proposal  to  increase  the  price  of  electrical  energy  for 
all  purposes  by  10  per  cent,  from  January  1st  next. 

Watford. — Loan  Application,  &c. — The   U.D.C.   has 

applied  to  the  L.G.B.  for  a  loan  of  £780  for  E.L.  purposes.  The 
charge  for  energy  for  lighting  has  been  advanced  by  id.  per  unit, 
that  for  power  from  10  to  20  per  cent.,  and  the  existing  prepay- 
ment meter  rental  of  Id.  per  week  raised  to  2d.,  from  the  end  of  the 
December  ([uarter.  No  extra  charge  is  to  be  made  for  jiublic 
lighting. 

Wolverhampton. — Proposed   Loan.— Application  is  to 

be  made  to  the  L.G.B.  for  sanction  to  a  loan  of  £1.800,  being  the 
difference  between  the  estimated  cost  of  additional  converter  plant 
and  the  estimated  amount  to  l>e  received  on  account  of  the  sale  of 
the  last  two  of  the  old  reciprocating  sets.  The  engineer  has  also 
been  authorised  to  purchase  not  more  than  three  additional  canal 
boats  for  the  conveyance  of  coal. 


TRAMWAY  AND  RAILWAY  NOTES. 


Bradford. — -^  record  of  accidents  to  Corporation  work- 
people during  the  past  year  shows  276  of  all  kinds,  of  which  15 
have  proved  fatal.  The  department  which  heads  the  list  is,  not 
unnaturally  the  triimways,  which  has  experienced  a  hundred  mis- 
haps. The  gas  department  comes  next.  The  total  number  for  the 
year  is  above  the  average. 

Continental. — Snvitzerland. — According  to  the  financial 

Press,  the  figures  of  the  Swiss  Budget  for  the  year  1!U8  have  now 
been  published,  and  it  has  been  agreed  to  push  forward  the  elec- 
trification schemes  of  the  Gothard  Railway,  for  which  a  credit  of 
12  million  francs  is  sanctioned.  The  power  stations  at  Ritom  and 
Amsteg  are  in  course  of  erection,  and  work  on  the  section 
Erstfeld-Bellinzona  is  in  progress. 

Glasgow. — Accident. — Liust  week  a  double-deck  car 
overturned,  after  leaving  the  track  at  a  sharp  corner.  The  car  was 
crowded,  and  two  persons  were  killed  and  30  injured,  one  of 
whom  has  since  succumbed  to  his  injuries. 

Kirkcaldy. — It  is  ]ir(iposed  tolink  up  Kirkcaldy,  Kinfjhoru, 

Burntisl.aud.  and  Rosyth  by  tramway. 

Lancashire. — Christmas  Day  Services. — Xo  agrreement 

has  yet  been  arrived  at  in  regard  to  the  tramway  ser\ice  in  Slan- 
chester  and  Sal  ford  on  Christmas  D.ay.  though  further  meetings 
are  to  be  held  this  week.  The  Manchester  cars  carried  half  a 
million  passengers  last  Christmas  Day.  The  Wigau  T.C.  has 
decided  to  suspend  its  service,  in  view  of  the  excessive  hours  worke<.l 
by  employes  since  the  outbreak  of  war. 

Lancashire  and  Cheshire  Wages. — It  is  stated  that  an 

application  for  still  another  war  bonus  will  shortly  be  made  by  all 
sections  of  tramway  workers  throughout  Lancashire  and  Cheshire. 
The  amount  asked  for  will  be  10s.  a  week,  in  addition  to  what  is 
being  already  paid. 

Leeds. — Parcels  Delivery. — The  Tramways  Com- 
mittee, in  response  to  a  request  from  the  Goveimment  officials  who 
have  charge  of  the  scheme  for  the  co-ordination  of  road  transport 
that  more  use  should  be  made  of  the  tramways  for  the  conveyance 
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of  parcels,  has  appointed  a  small  8ub-Committee  to  investi;iate  the 
matter  and  report  to  the  Committee.  At  present  the  tramways  do 
not  specially  cater  for  the  carriajfe  of  parcels,  the  reasons  bein^' 
that  the  passenjrer  traffic  has  been  snlKcieiitly  lucrative  and  the 
desire  not  to  compete  with  the  local  carriers.  The  modified  system 
in  operation  provides  for  the  carriajru  of  parcels  up  to  half  a 
hmidredweiiiht  from  the  city  to  any  part  of  the  system.  There  is, 
however,  no  collection  of  parcels  for  delivery  in  the  city  except  on 
the  condition  that  such  parcels  will  be  called  for  at  the  central 
tramway  offices.  The  main  difficidtics  in  the  way  of  an  extension 
of  the  system  are  the  labour  shorta^re  and  the  problem  of  distribu-  - 
tion,  collection,  loading,  and  delivery,  constitutint^'  a  much  g'reater 
problem  than  the  actual  carriajre  of  the  tfoods.  The  railway 
companies  ojjerating'  in  the  city  have  restricted  their  areas  of 
delivery  durin>j  the  war. 

Manchester. — Revised    Fares. — The  revised   scale  of 

fares  on  the  Corporation  tramways  comes  into  operation  on 
December  lllth.  On  some  routes  there  is  no  alteration,  but 
srenerally  about  640  yards  have  been  taken  off  the  Id  stages  on  the 
main  rtmtes.  As  the  averajre  length  of  the  Id.  stage  on  the 
principal  routes  will  be  2  miles  T.i?  yards,  the  Manchester  service 
will  still  be  amongst  the  cheapest  in  the  country.  At  the  City 
Council  meeting  an  amendment  to  refer  the  matter  back  was  lost, 
it  tieing  pointed  out  that  increased  fares  were  inevitable  if  the 
dejiartment  was  to  meet  the  added  cost  of  working, 

Rochdale. — The  lightiiis'  of  the  tramway  routes  by  hxmps 

from  the  tramway  standards  has  led  to  application  for  similar  privi- 
leges from  the  Whitworth,  Littleborougli,  Milnrow  and  Norden 
District  Councils.  The  Tramways  Committee  lias  granted  the  con- 
cession, subject  to  proper  safeguards,  and  at  the  payment  of  '24d. 
per  1 01 1- watt  lamp  per  hour,  the  work  of  erection  and  maintenance 
to  be  done  at  the  District  Council's  expense.  The  Electricity  Com- 
mittee charges  the  tramway  department  22d.  per  unit  for  these 
special  lighting  supplies — double  the  ordinary  tramway  traction' 
price. 

Stoke-on-Trent. — The  local  Iminch  of  the  Amalgamated 

Association  of  Tramway  and  Vehicle  Workers  has  asked  for  a 
standard  rate  of  wages  for  all  grades  of  labour,  a  maximum  week 
of  48  hours,  with  overtime  at  time-and-a-half,  and  a  fortnight's 
holiday,  with  pay,  after  12  months'  service. 

Wigan. — At  the  T.C.  meetiii";  recently,  it  was  stated  that 

it  had  been  found  that  the  L.C.C.  cars  which  had  been  offered  to 
augment  the  local  services  were  unsuitable.  A  deputation  had 
interviewed  the  authorities,  and  Mr.  McElroy,  on  behalf  of  the  latter, 
had  visited  Wigan,  and  olitained  information  as  to  the  local  posi- 
tion, and  the  matter  of  additional  rolling  stock  was  now  in  the 
hands  of  the  Tramway  Control  Committee. 


Bolton. — Jainiary  ITith.      Electricity  Committee.     One 

7,.'>00-KW.    turbo-alternator   with  condensing  plant.     See   "  Official 
Notices  "  December  7th. 

Brighton.— r)ocomber   18th.     Electrical  fittings  for  the 

B.  of  (J.  :  Mr.  Horace  Burlield,  Clerk,  Prince's  Street. 

Spain. — The  municipal  authorities  of  Pruna  (Province 
of  Seville)  have  lately  invited- tenders  for  the  concession  for  the 
electric  lighting  of  the  town. 


CLOSED. 

Bolton.  —  Electricity  Cbnunittee.  Accepted  tender  : 
Messrs.  6.  &  J.  Weir,  Ltd.,  for  a  steam  turbine  feed  pump  for  the 
Back-o'-th'-Bank  generating  station. 

Glasgow. — The  Tramways  Committee  lias  recommended 

acceptance  of  the  following  offers  :^ 

250  steel  tires.— H.  Bessemer  &  Co.,  Ltd. 

r>00       „        „        Brown  Bayley's  Steel  Works  Ltd. 

Oils.— Blacklock  i^  Macarthur,   Ltd. ;  Marks  it  Jolinfion,   Ltd. ;  J.    iV  D. 

Hamilton,  Ltd. ;  J.  Murray  &  Son,  Ltd. 
Chilled  Iron  Brake  Blocks. — C'arron  Co. 

Lancaster, — T.C.  Two  motor-'bus  car  bodies.  Mr.  .las. 
Hardy,  Lancaster.     £245  each. 

Sheffield.  —  City   Council. — Accepted    tenders   for   the 

Electricity  Department  :  — 

J.  W.  Harrison,  Ltd. — Cast-iron  pipes. 

A.  ReyroUe  &  Co.,  Ltd. — Further  30  panels  of  extra  h.t.  sub-station  switch 

gear. 
Foster  Bros.,  Ltd. — Pipework. 
Edwai-d  Bennis  &  Co.,  Ltd. — Suction  ash  Jilant. 
R.  \\'liite  &  Sons. — Lifts  and  rails. 

Swansea. — Corporation.  Six  tenders  were  opened  for  the 
supply  of  the  5,000-KW.  turbine  plant  necessary  for  extensions  in 
the  borough,  and  that  of  the  British-Thomson  Houston  Co.,  Ltd., 
was  accepted,  at  .i;25,516.  Cables  and  other  accessories  will  have 
to  be  obtained,  and  application  is  to  be  m:ide  to  the  L.G.B.  for 
sanction  to  raise  a  loan  of  .-£42,000  for  the  purpose. 

Wolverhampton. — Corporation    Electricity    Committee. 

Accepted  tenders  : — 

British  Thomson-Houston  Co.,  Ltd. — Spare  parts  for  telpher  plant,  i'133. 

Stirling  Boiler  Co. — Duplicate  stoker,  driving  shaft  and  reduction  gear,  1*94. 

G.  &.J.  Weir.  Ltd.— Two  turbine-driven  boiler  feed  pumps,  £480  each;  spare 
parts  for  present  pumping  set,  iE46;  two  special  Hydrokineter  nozzle 
heaters,  j£44  ;  two  non-return  valves  for  Weir  pumps,  i;3(5. 

Reyrolle  &  Co.,  Ltd. — Spare  oil  switch,  i'82. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Batley. — •'^i-'^   Heckwondwike  youths  were  summoned  at 

Batley,  last  week,  for  throwing  stones  at  telegraph  insulators. 
Ten  insulators  were  broken.  The  eldest,  a  lad  of  21,  was  fined  £1, 
and  lis.  costs,  and  the  others  had  to  pay  i;is.  e.ach. 

China. — An  agreement  has  been  drawn  up  and  is  awaiting 
the  Chinese  Presidents  approval  between  a  Chinese  and  a  syndicate 
described  as  Danish,  by  which  China  grants  wireless  telegraph 
rights.  The  .\ii/-t/i  MnH'.i  Peking  correspondent  fears  that  the 
German  Telefunken  Co.  ia  interested  financially  and  politically — 

Dclihj  Miiil.  I 

Dutch  Indies. — The  Dutch  Government  has  asked  for  a 

credit  of  five  million  florins  for  the  erection  of  a  wireless  station 
for  communication  between  Holland  and  the  Dutch  Indies.  The 
work  will  Ijc  executeil  by  the  Telefunken  Co.,  of  Berlin.  The 
receiving  installation  will  Ijc  re.ady  in  three  months,  and  the 
sending  installation  in  IS  months. 

Long-Distance     Telephony.  —  San      Francisco     papers 

announce  the  invention  of  a  new  device  for  the  clear  tran.smission 
of  the  voice  over  practically  unlimited  distances  on  surface  wires 
or  submarine  cables  by  Dr.  S.  X.  Baruch  of  that  city.  Experiments 
have  been  carried  out  over  wires  and  cables  of  lengths  varying 
from  SO  to  mo  miles  and  over  experimerital  artificial  lines  up  to 
distances  ei|ual  to  3,000  miles,  and  have  given  such  positive  results 
that  engineers  of  the  Government  and  of  two  large  pnl>lic  utility 
corporations  have  interested  themselves  in  the  invention.  .Accord- 
ing to  Dr.  Baruch,  his  system  makes  repeaters  unnecessary. — 
Tflvphntie  Eitii'mefr. 

United  States. — Terms  iiave  l)een  settled  between   the 

United  Stales  Government  and  the  Marconi  Wireless  Telegraph 
Co.  of  America  with  regard  to  the  remuneration  and  compensation 
to  be  paid  to  the  company  in  respjct  of  all  the  company's  wireless 
stations. 


FORTHCOMING     EVENTS. 


CONTRACTS  OPEN  AND  CLOSED. 

OPEN. 

Argentina. — Feltruary  L';;r.l,  1  ;i  l«.  R  isario  Municipality. 
E.stablishmcDt  of  telephone  service  within  the  municipal  radius. 
Conditions  on  application. 


Institution  of  Mechanical  Engineers.— Friday,  December  Uth.  At  6  p.m. 
At  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.  Paper 
on  "The  Use  of  Soap  Films  in  Solving  Torsion  Problems,"*  by  Mr.  A.  A. 
Griffllh  and  Mr.  G.  I.  Taylor. 

Electro-Harmonic    Society.— Friday,   December  I4th.      At  8  p.m.     At  the 

Holborn  Restaurant  (\'cnetian  Cliamber).    Smoking  Concert. 

Greenock  Electrical  Society.— Saturday,  December  l.'^th.  Visit  to  Glasgow 
Central  Station. 

Thursday,  December  20th.  At  7.45  p.m.  At  ISi,  West  Stewart  Street 
Discussion  on  "  Fuses  and  Circuit  Breakers,"  opened  by  Messrs.  McDougall 
and  Toppin. 

Association  of  Mining  Electrical  Engineers  (West  of  Scotland  Brancb).— 

Saturday.  De^t-mlxr  l.^'.tti.    At  M  p.m.    \  isil  to  Missrs.  Mavor  and  Coulson's 
Works,  Glasgow.  Concei-l  atTradesHuUs.>  Krstauiant.Hil,  (.Hassford  Street. 

Society  of  Engineers— Monday,  Dccemhcr  17tb.  At  5  p.m.  At  the  rooms  of 
the  Geological  Society,  Burlington  House,  Piccadilly,  W.  Lecture  by 
Mr,  t:ha]niers  Kearney  on  "High-speed  Railways  after  the  War." 

Junior  Institution  of  Engineers.— Friday,  December  I4tli.  At  8p.m.  At  33, 
Viftovia  Street,  S.W\  PaiUT  on  "  Ilotary  Engine  and  Itotary  l*ump."  by 
Dr.  \V.  li.  Lilly. 

Saturday,  IJccember  15th.  At  9.45  p.m.  \'isit  to  the  Britannia  Pencil 
Works,  Neasden. 

Monday,  December  nth.  At  7.30  p.m.  At  89,  Victoria  Street,  S.W. 
Paper  on  "  Engineering  in  the  Brewing  Industry,"  by  Mr.  C.  R.  Turner 
Adjourned  ainuuil  meeting. 

Boyal  Society  of  Arts. —  Monday,  December  17th.    At  4.30  p.m.    At  .lohn 

street,   .\(Ieli>lii,  W,(;,    Cantor  Lecture  on   "  Progress  in  tile  Metallurgy  of 
Copper"  tLec(in-e  llll,  by  Prof.  H.  C.  H.  t'arpenter. 

SVednesday.  Deeembi-r  lUth.  At  4.30  p.m.  Paper  on  "  The  Cold  Storage 
Industry,"  by  I'rof.  .1.  W(-myss  Anderson. 

Illuminating  Engineering  Society.— Tuesday,  December  18th.    At  5  p.m.   At 

the  It;. Mil  S.ieietv  of  Alts,   18,  John  Street,   Adelpbi,  W.C.    Presidential 
iiil.lress  In  Mr,  A,  1'.  'I'rutler, 

Institution  of  Civil  Engineers.— Tuesday,  DBceniher  18th.    At  6.80  p.m.    At 

Gl-e-at  Oeorge  Sireer,  S,\V,     Pajier  on  "  The  Buenos  Aires  Western  Railway 
Tunnels  under  tlie  t.'ily  ,if  H.Riios  Airis,"  by  Mv.  W.  L,  L,  Hrown. 

Institution   of    Electrical     Engineers.— (Newcastle   Local    Section).— 

TImrsday.    December  14lh.     At  7  p.m.     At    the  Muring  Institute.     Presi. 
dential  adilress. 

(Yorkshire  Local  Section).— Toexlay,  December  18th.  At' 7  p.m. 
At  tin-  PliiloHnphical  Hall,  Leeds.  Pliirer  on  "  Klectrical  Cooking  as 
Applied  to  Large  Kitchens,"  by  Mr.  W.  A.  Gillott. 

Liverpool  Engineering  Society. — Wednesday,  December  19th.  At  8  p.m.  At 
the  Uoyal  Tnslitutioii.  Cub|iiitt  Street.  Paper  on  "  The  Need  for  Rcseftrtih 
Work  on  tlu'  Propulsion  of  Full-sized  Shii>«."  by  Mr.  A.  T.  Wall. 

Belfast  Association  of  Engineers.-Thiiatday,  n.-cembor  aoih.  At  7.45  p.m. 
At  the  Municipal  'I'cclinical  institute,  l*ai)cr  on  "  Klectro-mctalltirgy,"  by 
Mr.  G.  L.  lioslyn. 
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NOTES. 

£300  Wanted   at    Once.— An  effort  is   \w\ng  mmle   to 

hrin^''  up  tho  iiivosti-il  fuinis  of  the  Klectrical  Tnules'  Benevolent 
Institution  to  1 1(1.(100  before  the  olose  of  the  year.  The  followintc 
19  a,  cop.v  of  a  letter  is.sne<l  by  the  Secretary  iMi:  V.  H.  O.  Hawes)  to 
certain  members  of  the  indnstry.  As  will  be  observeil,  il'MM  i.s  the 
sum  rwiuiroil,  anil  we  earnestly  hope  that  it  will  be  fortheoniintr. 
The  traUe  has  not  been  worried  by  this  Institution  very  much  of 
late,  owin;;  to  the  war  ;  but  its  needs  will  be  pressinj,'  wlu'U 
hostilities  como  to  an  end,  and  we  apjH-al  for  a  Christmas  response, 
80  that  the  fivo-fijjure  total  may  l)e  reached.  The  address  of  the 
Secretary  is  as  friven  below,  and  he  will  jrladly  receive  any  helj) 
that  readers  have  it  in  their  heart  and  in  their  [lowcr  to  render. 
Thoroufjhly  iK^lievini;  in  this  excellent  or^'anisation,  we  strontrly 
recommenii  it  to  the  sympathy  of  all.  We  shall  be  pleased  to  pass 
ou  to  Mr.  Ilawes  any  donations  or  promisi's  that  may  Ix!  sent  to  us 
here  by  letter,  by   phone,  or  by  teletfraph  :  — 

■■  Dear  Sir, — .\t  the  la.st  annual  treneral  meetinff  of  this 
Institution  Mr.  Campbell  Swinton  contributed  a  gift  of  ilOO  in 
the  hope  that  by  a  few  others  following  his  example,  the  funds 
miffht  this  year  reach  a  figure  exceedinpr  £10,000.  With  this  object 
also  Sir  David  Salomons  has  increased  his  liberal  regular  contribution 
by  a  further  ^'ift  of  £  20. 

"The  present  investe<i  funds  are  far  too  small  to  meet  the  calls 
for  pensions  and  temporary  assistance  which  will  doubtless  be  m:«le 
soon  after  the  War, 

'■  My  Committee  are  very  anxious  that  the  <.'M0  required  should 
be  obtained  before  the  end  of  the  year.  May  I  ask  for  your 
assistance  ? — Yours  faithfully. 

'■  F.  B.  0.  Ha  WES,  Secretary. 

"  18-21.  Park  Mansions,  Vauxhall  Park, 

"  South  Lambeth  Road,  Loudon    S.W. 

-  Dmmli,  r  \2tfi,  l!tl7." 

Mischievous  Sport. — At  the  Wakctifkl  local  Court,  la.st 

week,  three  youths  were  Inned  CI.  .and  .")3.  costs,  for  throwin<r 
stones  at  an  electric  arc  lamp.  The  police  said  that  during'  the 
past  six  weeks  £9  is.  lid.  worth  of  dama^'e  had  been  done  to 
electric  lamps  in  a  certain  neighbourhood,  in  addition  to  damage 
to  gas  lamps. 

Volunteer  Notes. — County  of  London  Volunteer 
Engineers  (Field  Companies).— Headquai-ters,  BaldertoD  Street, 
Oxford  Street,  W.  1. 

Orders  for  the  week,  by  Lient. -Colonel  C.B.  Clay,  V.D.,  commanding  : — 

Officer  for  the  irec/r.— Second  Lieut.  F,  Ga,vwood. 

Drill*. — Week  enduig  Friday,  December  :iist,  1917:  — 

Mouday. — No.  3  Company,  Left  Half.    Recruits,  signalling,  6.30. 

Tuesday. — Ph,vsical  drill  and  bayonet  training,  7.30. 

Wednesday.  -No.  1  Company,  6.30. 

Thursday. — No.  2  Company,  6  ;  signalling,  ambulance,  6.30. 

Friday.— No.  3  Company.  Right  Half.    Recruits.  6.30. 

Mtwfcefru. — Belvedere  Road,  Tuesday,  Wednesday,  and  Thursday,  5.30  to  7. 

.Vo(f,— Christmas  Holidays  :  Headquarters  and  the  Range  will  be  closed  from 
the  2*2nd  to  the  28th,  both  inclusive. 

The  Medical  Officer  will  attend  for  examination  of  recruits,  Ac,  on 
Thui-sday,  at  6.30. 

Unless  otherwise  indicated,  all  drills  will  take  place  at  Headquarters. 

(By  order)  Macleod  Yeabsley,  Capt.  and  Adjutant. 

Decimal  Coinage. — In  an  excellent  little  pamphlet  just 

issued  by  the  Decimal  .Association,  after  recording  the  consensus  of 
opinion  on  the  part  of  the  Institute  of  Bankers,  the  Association  of 
Chambers  of  Commerce  of  the  United  Kingdom,  and  the  Decimal 
Association  in  favour  of  the  adoption  of  the  pound  sterling  as  our 
monetary  unit,  divided  into  l.OUO  mils,  the  Association  gives  the 
following  reasons  why  the  present  is  an  opportune  time  for  making 
the  change  : — 

1.  Relief  to  the  poorer  classes  would  be  afforded  by  the  substi- 
tution for  our  present  '"  penny  "  coinage  of  the  more  finely  graded 
'■  mil  "  coinage,  which  would  inevitably  result  in  a  closer  relation 
between  the  cost  and  the  price  of  food  and  other  daily  necessaries 
bought  in  small  quantities. 
*  2.  JL'nder  the  new  system  all  prices  and  charges  now  expressed 
in  pence  would  be  quoted  in  mils,  and  the  present  period  of 
fluctuating  values  is  obviously  a  most  opportune  time  for 
making  the  small  adjustments  incidental  to  this  change  of 
practice. 

3.  MUlions  of  our  people  are  now  obtaining  practical  first-hand 
experience  in  the  use  of  coinage  arranged  on  a  decimal  basis,  this 
being  the  basis  already  adopted  by  all  our  Allies. 

4.  The  withdrawal  from  circulation  of  the  crown,  half-crown, 
and  threepenny  piece  would  afford  some  relief  at  this  time  of 
abnormal  shortage  of  silver. 

5.  The  present  close  co-oparation  between  the  Government  and 
the  owners  of  public  and  semi-public  services  gives  a  favourable 
opportunity  for  the  speedy  adjustment  of  such  tolls,  fares,  i^c.  as 
are  now  fixed  by  .Statute. 

Belfast  Arbitration. — At  a  meeting  of  the  Belfast  Tram- 
ways and  Electricity  Committee,  last  week,  a  letter  w.-us  read  from 
the  Electrical  Trades  Union  on  the  subject  of  the  application  of  an 
award  of  Mr.  Doughty,  K.C..  in  the  matter  of  an  arbitration 
between  the  Union  and  the  Xational  Federated  Electrical  Associa- 
tion, representing  the  Belfast  employers  and  contractors,  and  a 
communication  from  the  Electrical  Contractors'  Association  having 
been  read  to  the  effect  that  the  award  had  been  complied  with  in 
so  far  as  their  members  were  concerned,  the  advance  was  ordered  to 
be  paid,  pursuant  to  the  Council's  Standing  Orders.  A  further 
letter  was  read  from  the  Electrical  Trades  Union  on  the  subject  of 
the  application  of  the  12  J  per  cent,  bonus  award,  and  the  con- 
eideration  thereof  was   held   over  for  further  information.      A 


letter  was  also  rea<l  from  tho  district  secretary  of  the  Artaljfainated 
Society  of  Engineers,  transmitting  copy  of  an  award  of  the  Com- 
mittee on  Production  in  relation  to  their  recent  application,  and 
the  consideration  of  it  was  held  over  pending  a  further  com- 
munication l)eing  received  from  the  Belfast  Employers'  Association 
on  the  subject.  The  Committee  ha<I  under  consideration  the 
question  of  the  provision  of  additinnal  plant  at  the  electricity 
station,  and  ordered  a  communication  to  lie  addressed  to  Sir  John 
Snell  on  the  subject. 

Water  Heating  by  Electricity.— On  XoveinlHT  l'ikI.  Mr. 

W,  ■),  Wilson  gave  a  Icctiirctte  on  "  Electric  Water  Heating,"  licfore 
the  Junior  Institution  of  Engineers.  He  jxiinted  out  the  obvious 
advantages  of  using  electricity  for  heating  and  cooking  in  resi)ect 
of  cleanliness  and  reduction  of  work.  The  heating  of  water  on  a 
large  scale,  say,  for  baths,  has.  however,  some  drawbacks,  and  there 
are  some  problems  to  be  solved  l)efore  the  best  results  can  be  obtained. 
One  of  the  main  drawbacks — not  inherent  in  the  apparatus  itself — 
is  the  price  of  electricity.  At  lighting  rates  water  heating  in  bulk 
is  not  a  commercial  proposition. 

Electric  heating  systems  may  beclassified as  follows  : — (1 )  Thermal 
storage  ;  (2)  geyser  ;  Ct)  separate  hot  water  tanks  :  (4)  circulating 
systems  with  storage  tanks.  In  these  tlie  design  is  influenced  by  the 
desirability  of  running  the  api)aratus  constantly  in  order  that 
advantage  may  be  taken  of  the  cheaper  electricity  rates  which  are 
available  for  sustained  and  steady  loads. 

The  Therol  heater  (Class  I)  is  designed  to  run  24  hours  per  day, 
i.i'..  it  has  a  100  per  cent,  load  factor.  A  heater  takin<4  200  watts 
delivers  20  to  30  gallons  of  water  at  110°  F.  per  day,  or  U  gallons  at 
boiling  point. 

The  Losles  heater  (Class  1)  is  controlled  by  a  thermostat,  so  as  to 
maintain  the  water  at  any  desired  temperature  from  boiling  point 
downwards.  The  10-gallon  size  can  give  20  gallons  per  day  at 
200°  F..  and  is  rated  at  500  watts. 

The  Ferranti  heater  (Cla.ss  1)  is  generally  aj-ranged  to  take  3.")0 
watts,  and  is  cap.able  of  raising  3,S  gallons  through  6(1°  F.  in  24 
hours.  By  means  of  an  arrangement  of  slow  circulation  of  water 
it  is  possible  to  obtain  boiling  water  from  this  heater  in  one  hour. 

The  first  class  of  heater  is  useful  only  where  the  demand  for 
water  is  more  or  less  continuous,  but  not  for  such  work  as  baths,  for 
example.  It  cannot  deal  with  this  type  of  service  unless  excessive 
stora,ge  is  provided,  with  its  inevitable  high  heat  losses.  It  has  no 
emergency  valve,  and  a  very  small  leak  may  seriously  affect  its 
,  efficiency. 

The  electric  geyser  (Class  2')  is  the  quickest  heater,  but  its  loading 
has  to  be  heavy,  and  switchgear  becomes  a  serious  item.  For 
example,  with  water  flowing  at  a  rate  of  ."i  gallons  per  minute, 
40  K\v.  would  be  required  to  raise  the  temperature  through  .")4'  F. 
For  ordinary  lavatory  use  a  geyser  to  supply  hot  w'ater  requires 
from  .")  to  8  KW. 

For  a  succession  of  baths  it  is  best  to  provide  a  separate  hot- 
water  tank  (Class  3).  A  standard  pattern  in  use  contains  15 
gallons,  and  is  provided  with  an  immersion  heater  taking  about 
10  KW.  In  this  the  15  gallons  can  be  raised  through  90°  F.  in  20 
minutes,  and.  allowing  20  minutes  per  bath,  the  bath  can  be  kept 
in  constant  commission.  The  consumption  of  energy  for  three 
baths  is  thus  10  units. 

A  thermostatic  control  can  be  fitted  to  this  type  of  heater,  and 
this,  assisted  by  a  clock-switch  and  electric  bell,  can'  work 
wonders  in  a  lazy  bachelor's' flat. 

The  fourth  class  of  heater  is  inefficient,  although  giving  no 
trouble  in  working.  Large  heat  losses  are  inevitable  in  any 
circulating  water  system.  With  bare  pipes  and  water  at  130°  F. 
the  loss  may  be,  say,  34  watts  persq.  ft.  In  24  hours  250  ft.  of  1  in. 
pipe  would  lose  72  units.  Efficient  lagging  may  reduce  this  loss  by 
60  per  cent,  or  70  p^r  cent; 

Electric  apparatus  bjing  so  clean,  convenient  and  reliable,  quite 
a  profitable  load  of  respectable  dimensions  may  be  obtained  by  a 
supply  station,  provided  that  energy  is  supplied  at  a  reasonable  price. 

Birmingham   Corporation    Electrical    Employes. — The 

Birmingham  Corporation  Electricity  Committee  and  representatives 
of  the  Electrical  Trades  Union  are  holding  a  meeting  to  consider 
demands  made  by  the  Union  on  behalf  of  the  electrical  workers 
that  they  shall  participate  in  the  awards  applicable  to  the  Union 
and  not  in  the  usual  municijial  advances.  It  is  stated  that  the 
demand  was  lodged  in  November  by  the  Birmingham  district  secre- 
tary of  the  E.T.U.  on  behalf  of  youths  and  men  who  were  formerly 
members  of  the  Gas.  Municipal,  and  General  Workers'  Society  and 
have  been  admitted  to  the  E.T,U.  The  secretary  (Mr.  Beapdmore) 
also  applied  for  25  jier  cent,  proportionate  extra  salary  for  all 
periods  of  night  shift  work,  for  shift  engineers,  for  switchboard 
attendants,  and  for  assistant  switchboard  attendants  employed  at 
the  generating  stations  :  and  for  time  and  a  quarter  for  night 
shift  for  attendants  and  assistants  at  sub-stations. 

"  This  is  equivalent  to  a  demand  for  the  recognition  of  all  these 
men  as  engineers,  and  if  conceded  would  have  entitled  them  to 
participate  in  all  the  awards  made  to  skilled  workers  by  the  Com- 
mittee on  Production  instead  of  waiting  for  concessions  made  to 
the  general  body  of  municipal  workers. 

"  On  December  3rd,  however,  a  letter  was  received  by  Mr.  Beard- 
more  from  the  Department,  declining  to  recognise  the  claims  of 
these  men  apart  from  the  general  labourers  of  the  Corporation, 
and  when  this  letter  was  presented  to  a  meeting  of  the  Birming- 
ham Station  Engineers'  Branch  of  the  Union,  of  which  all  the 
men  affected  are  members,  it  was  decided  to  instruct  the  general 
secretary  to  adopt  all  possible  methods  to  secure  their  demands. 

"Mr.  Beardmore.  thereupon,  forwarded  notice  of  the  intention 
of  the  men  to  cease  work  if  their  demands  are  not  conceded  by  the 
14th  iost. " — ffirmoiijhain   Gazette, 
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Legal. — Electrical  Installations,  Ltd.,  r.  Ede  and 

TowNSKND,  Ltd.— In  tlie  Lord  Mayor's  Court,  on  December  10th, 
before  Assistant  .Tuiljre  .Taukson.  sitting  without  a  jury,  this  case 
was  heard  and  disposed  of.  The  jili'iutilfs,  eh^ctrical  enfiineera  of 
Martin's  Lane.  E.C..  sued  the  defendants,  printers,  of  Tabernacle 
Street,  for  £2.5,  balance  of  account  for  work  done  and  material 
supplied  in  connection  with  au  electrical  installation  at  tlie  defen- 
dants' i)remises.  Tlie  defendants  earl.y  in  the  present  year  were 
movinu-  from  premises  in  Southwark  Bridffe  Road  to  Tabernacle 
Street,  and  the  plaintiffs  were  asked  to  adapt  an  electric  installa- 
tion at  the  latter  premises,  to  brin^  it  up  to  <latc,  and  make  it 
suitable  for  their  (defendants")  re(iuirements.  This  the  plaintiffs 
did.  at  a  cost  of  .*:.'').-i.  The  defendants  had  paid  ,£:iO  on  account, 
leavinff  the  balance  sued  for  due.  The  defendants  counter-claimed 
for  a  sum  of  ,C-t,  alleji'insj  that  that  sum  was  paid  to  the  plaintiffs 
for  work  done,  which  they  had  not  carried  out,  W.alter  James 
Hayward,  assistant  engineer  to  the  plaintifi's,  said  he  supervised 
the  work  carried  out  by  his  firm  on  the  defen<iants'  premises.  He 
had  discussed  the  matter  of  adaptintr  the  installation  on  the 
premises  as  much  as  possible,  with  Mr.  Tomlin.  of  the  defendant 
firm,  and  had  pointed  out  that  it  would  be  preferable  to  put  into 
the  premises  an  entirely  new  installation,  An  experienced  mechanic 
wa«  put  on  the  job.  which  took  about  ten  weeks  to  complete. 
Edward  William  Clifton,  electrical  fitter,  who  carried  out  the  work 
for  the  plaintiffs,  said  that  durincf  the  time  he  did  the  work  there 
was  no  complaint  that  he  was  wasting-  time.  He  found  that  the 
installation  he  had  to  work  upon  was  done  by  amateurs  from  time 
to  time,  and  a  threat  many  of  them.  He  had  never  seen  such 
wiriijfr  before,  and  the  whole  of  the  liglitiug-  was  on  one  circuit. 
He  had  made  four  new  circuits,  and  Ininched  what  remained  on 
three  other  circuits.  The  job  was  made  up  to  date  as  far  as  it  was 
possible.  Alfred  Tucker,  mana-j-er  of  the  plaintiffs'  maintenance 
jobbing-  department,  said  .£.s  (is.  was  the  net  cost  of  materials  used 
by  them  on  the  defendants'  work  and  £;W  2s.  M.  paid  foi-  labour  ; 
3:iJ  per  cent,  was  added  to  cover  establishment  charges.  The 
charge  for  labour  seemed  a  little  out.  but  upon  inquiry  he  found 
there  had  been  a  good  deal  of  "testing  labour,"  which  would'  not 
have  been  required  in  putting  up  an  entirel.y  new  installation. 
When  the  account  was  sent  in  to  the  defendants  they  com- 
plained that  it  was  exceedin.gly  vague,  and  that  the, only  thing 
definite  was  that  it  was  for  £5;-)  Us.  (id.  They  asked  for '  details. 
\vhich  were  given.  For  the  defence,  Mr.  William  "Ede,  managing 
director  of  the  defendant  company,  said  that  the  plaintiffs  held  an 
electrical  maintenance  contract  from  them  while  in  their  old 
premises  in  Southwark  Bridge  Uoa<l,  When  moving  to  Tabernacle 
Street  they  desired  the  existing  electric  in.stallation  in  the  portion 
of  the  premises  they  were  occui).ying-  to  be  a^lapted  to  their  use. 
He  saw  a  representative  from  th(;  plaintiffs,  who  he  thoiight  was 
a  traveller,  and  got  an  idea  as  to  the  cost  of  the  work.  When  the 
plaintiff's'  account  came  in.  however,  he  thought  the  charges  made 
by  them  were  excessive,  and  payment  was  refused.  Mr.  Kirk,  elec- 
trical engineer,  and  Mr.  George  Edward  'Vigor,  partner  in  the  firm 
of  G,  H.  Boyd,  builders  and  decorators,  were  called  to  speak  as  to 
the  overcharges  in  the  plaintiffs'  account.  The  Assistant  Judge, 
after  hearing  the  evidence,  gave  judgment  for  the  plaintiffs  on 
their  claim  for  £.20  (js.  nd.,  and  ou  the  coimter-claim,  with  costs. 

L.C.C.    and  Vehicle   Charging. — ^Tlw  (Tenenil  Pui'ijoses 

Committee  has  had  under  consideration  a  communication  from  the 
Commissioner  of  I'olice  with  regard  to  street  fittings  for  supplying 
fuel,  energy,  i;c.,  to  motor  vehicles,  and  has  referred  the  matter  to 
a  number  of  other  Committees,  which  have  reported  against  tlie 
proposals.  As  this  matter  is  of  great  future  importance  to  electric 
vehicle  users,  the  objections  which  we  rejirint  below  will  be 
studied  with  interest,  and  no  doubt  assessed  at  theii-  true  worth  : — 

1.  Motor  vehicles  waiting  at  supply  points  along  tramway  routes 
would  compel  slow-moving  traffic  to  move  on  to  the  tramway 
tracks,  thus  causing  obstruction  to  fast  traffic  and  greatly  increas- 
ing risk  of  accident. 

2.  The  standing  of  motor  vehicles,  especially  in  the  case  of  largre 
vans,  panteclmicons.  A:c..  would  obscure  the  view  of  pedestrians 
crossing  the  road,  and  would  b,!  a  fruitful  cause  of  accidents. 

A.  Any  supply  points  situated  near  tramway  slopping  places 
would  obstruct  anil  cause  danger  to  pedestrians  entering  or  leaving 
the  tramcars. 

4.  The  width  of  footway  in  many  thoroughfares  is  alre!«ly  so 
narrow  that  pedestrians  overflow  into  the  carriageway,  and  the 
•idoption  of  the  proposed  scheme  would  increase  the  danger  arising 
on  this  acconnt. 

3.  The  main  thoroughfares  of  London  are  of  such  dimensions 
that  supply  depots  would  cause  obstruction. 

Exit   Gas    Heating. — Dr.  Waldo,  Coroner  for  the  City 

and  Southwark.  a<lvise3  those  who  preside  over  courts  of  jastice, 
and  who  suffer  from  malaise,  to  have  samples  taken  of  the  air,  and 
to  look  to  the  heating  arrangements.  Pointing  out  that  the  tern- 
per-iture  in  his  two  Courts  recently  could  only  be  raised  to  l.s°  and 
!>2°  reniiectively.  he  remarks: — "Such  a  temperature  cannot  be 
endured  in  comfort  by  people  sitting  still.  A  temiK'rature  of  (id* 
is  required  by  people  of  middle  ajfe  or  above  it." 

The  L.C.C.  chemist.  Mr.  Coste,  analysed  the  air  at  the  Southwark 
Court,  and  found  that  the  ga.s  radiators  loaded  the  air  with  Aen 
times  the  normal  amount  of  carbon  dioxide  and  gave  off  an  irriflint 
gas.  a.s  well  a.s  aqueous  vapour. 

Dr.  Hartley  (St.  Bartholomew's)  also  reported  the  jiresence  of 
carbon  monoxide,  a  highly  poisonous  gas,  "  which,  "  observed  the 
Coroner,  "(fives  rise  to  headache,  lung  irritation,  and  other 
symptoms."  v 

The  gas  radiators  have  now  been  replaced  by  electric  stoves. — 
Jtaily  Chronicle. 


Books  for  British  Prisoners  of  War. — We  liave  received 

from  Ml-.  A.  T.  I>avies,  chairm.in  of  the  "British  Prisoners  of 
War  Book  Scheme  (Educational),"  Victoria  and  Albert  Museum, 
South  Kensington,  S.W.  7,  a  lirochure  giving  a  further  account  of 
the  working  of  the  sclieme.  the  purjiose  of  which  is  to  provide 
"interesting  and  i>iii-jiiixfliil  occupation  to  men  for  whom  such 
occupation  is  a  matter  of  vital  necessity,"  to  prevent  their  demora- 
lisation by  the  fimii'i  of  priso7i  life.  Books  have  been  sent  to  over 
200  prison  camps  ;  books  have  been  provided  in  4+  languages,  and 
dealing  with  some  115  subjects.  In  the  nine  months  from  January 
to  September,  11117.  (i..")l)0  requests  for  books  were  received  from 
prisoners,  and  7. 5011  parci'ls  of  books  were  dispatched,  including 
some  4;!, 700  educational  books.  The  present  rate  of  expenditure  is 
£250  per  month,  of  which  |  is  represented  by  purchases  of  liooks, 
and  a  standing  stock  of  at  least  12,000  volumes  has  to  be  kept  at 
South  Kensington,  Numerous  letters  testifying  to  the  immense 
benefit  derived  by  our  captive  brothers  from  these  books  are 
extracted  in  the  brochure,  and  it  is  stated  that  £5,0011  is  needed  at 
once — there  are  500  camps  not  yet  covered.  Donations  are 
earnestly  requested  ;  if  these  take  the  form  of  books,  a  list,  giving 
dates  or  editions,  should  first  be  sent.  Great  assistance  can  also  be 
rendered  by  local  effort,  and  those  who  wish  to  send  books  to 
friends  in  prison  can  use  the  scheme  for  the  purpose.  The  follow- 
ing are  a  few  of  the  subjects  on  which  books  are  asked  for  : — 
Management  of  D.ynamos  ;  Switchboards :  Practice  of  Electric 
Wiring  (Munro)  :  Switches  and  Switchgear  -,  Electricity  (Hobart) ; 
Practical  Wiring  (Metcalfe)  ;  Electricity  (Kapp)  ;  Electric  Lifts 
and  Cranes  ;  Dynamos  ;  Altei'nating  Current  ;  Electric  Tra.mcar 
Driving  ;  Electric  Motors  ;  Electric  Fittings  ;  .Sm.all  Dynamos  and 
Motors. 

Electric-Light   Switching.-^Si.'^Tii    Batch    Exam.— A,*; 

the  .advanced-grade  resxilts  had  to  be  got  out  first,  and  as  much  work 
remains  to  be  done  in  completing  the  examination  of  the  numerous 
intermediate  and  preliminary  papers,  the  previous  publication  of 
the  advanced-grade  passes  has  been  thought  advisable,  especially 
as  many  of  the  examinees  liave  been  waiting  for  some  time.  These 
results  are  given  below.  The  complete  results  will  be  published 
during  .lanuary  or  February. 

Advanced  Grade. — The  n.-imes  are  given  in  order  of  mei-it. 
Six  book  prizes  and  certificates  : — 

H.  C.  Wilkinson,  Wh.Sc.,  Stud.I.E.E.  (Portsmouth). 

F.  ir.  G<w(h'nmujh,  Lance-Corporal  R.E.  (,Isle  of  Wight). 

T.  R.  Priest  (Birmingham). 

C.  L.  Drury  (Derby). 

N.  A.  Jiis.idiriill,!.  L.M.E.,  Bombay  (  Karachi,  India). 

J.  W.  Piatt  (Manchester). 

H,  C.  Whitfield  (Burslem). 

T.  H.  Ingle-Scott,  I.E.  Telegr.aphs  (Karachi.  India), 

The  names  in  italics  above  and  Ijidow  denote  the  gaining  of  an 
advanced  certificate  for  the  secoiul  time,  this  fact  debarring  the 
examinee  from  takin.g  a  jirize. 

Certificates. — H.  (Iriiimlinin  (Goldborne,  L.ancs.),  T.  ('.  Ilnihiis 
(London.  W.).  A.  V.  C.attrell  (B,arrow-in-Furness).  D.  Cairns  (H.M  S. 
Ilitiin!  t),iJ/),1\  J.  Trewitt  (South  Shields).  T.  C.  Long  (Bristol  I, 
R.  F.  Galea  (Malta).  S.  E.  Reason  (London.  E.),  T.  Wlieatley  (West 
Lothian,  Scotland),  W.  C  Larkman-Tayler  (Croydon ),  W.  Maddock 
(Warrington),  M.  Yusif  (Upper  Sudan,  Egypt),  W.  H.  Gregory 
(Melbourne),  F.  Townsend  (Cape  Town).  Twelve  coni))etitois 
failed. 

A  new  advanced-grade  paper  is  just  being  pulilished,  and  may 
be  had  on  request  from  Messrs.  A.  P.  Lundliorg  ,V:  Sons. 
477 — 49!>,  Liverpool  Road,  London,  N,  7. 

Institution    and    Lecture  Notes. — Royal  Institution. — 

The  following  are  amongst  the  lecture  an-angemenls  before 
Easter  : — Prof.  .T.  A.  Fleming,  a  course  of  six  experimentally  illus- 
trated lectures,  adapted  to  a  juvenile  auditory,  on  "  Our  Useful 
Servants  :  Magnetism  and  Electricity,"  commencing  December  27th. 
Sir  R.  T.  Glazebrook,  two  lectures,  on  "The  National  Physical 
Labor.atorv."  Prof.  Sir  .1  .1.  Thomson,  six  lectures,  on  "  Problems 
in  Atomic  Structure."  The  Friilay  meetings  will  com.neim'  n.i 
January  L'^th,  when  Prof.  Sir  James  Dewar  will  deliver  a  di^cuiuoc 
on  "Studieson  Lii|uid  Films." 

Institution  of  Electrical  Engineers. — At  the  meeting  of  the 
Newcastle  Liic.vl  Section,  to  be  held  on  Tuesday  next,  then- 
will  be  a  reception  by  the  president  of  the  Institution,  Mr,  C.  H. 
Wonlingham,  with  the  chairman  of  the  Local  Section,  Mr,  A,  H. 
'  Marshall,  followed  liy  an  a<ldress  by  the  president.  A  good  attend- 
ance is  specially  hoped  for,  ' 

The  Award  of  the  Committee  on  Production.— Mr.  H. 

Faraday  Proctor,  lion,  secretary  of  the  I.M.E.A.,  has  forwarded  to 
the  engineer  members  of  the  Association  copies  of  correspondence 
which  has  jiasssd  between  him  and  the  (Committee  on  Production 
with  regard  to  the  date  from  which  the  award  of  5s.  per  week  is 
to  be  paid.  The  ('(unlnittee  states  that  the  a^lvances  granted  under 
the  award  of  Noveiiibi'r  iltb  for  the  engineering  and  foundrj'  tr.ades 
are  first  payable  on  the  pay-day  for  the  first  complete  pay-week  in 
December.  If,  for  instance,  the  pay-week  commences  on  a  Thurs- 
day, then  the  first  complete  jiay-week  in  December  commences  on 
the  (ith,  and  the  advances  are  payable  for  the  week  ending 
Decemtier  12th. 

Fatality. — .'\(  ii'i  incniest  into  tlie  death  of  G.  M'liitosh, 

7-_',  which  followed  injuries  received  in  the  electrical  power  station, 
Laganlmnk  Roail,  Belfast,  the  jnry  returned  as  their  verdict  that 
dccease<l  died  from  fracture  of  the  cervical  column  caused  by  the 
accidental  falling  of  a  boiler  plate  -,  the  accident  was  caused  by  a 
defective  bolt,  the  property  of  the  Corporation. 


Vol.81.  No. 2,090, decembkkh,i!.i7.i   THE    ELECTRICAL    REVIEW. 


5G9 


New  Methods   of   Electrical  Treatment.— Tlie  nKMliciil 

con-cspoiKirul  ol'  tlvc  Duilij  Mail  stati's  that  ■' the  boat  eiiuippiHl 
olectrioal  woiksliop  in  Kuropo  for  ropairiin:  injurcil  soldiers"  wiis 
the  di'sciiption  ini  R.A.M.C.  oolonel  recently  applied  to  the  llatl- 
<AiKv  Infirmary  at  Oxford. 

An  electrical  a])paratiis  wliich  totally  nmnhs  the  severest  nerve 
pains,  wliilc,  at  the  same  time,  jrradnally  lirinnin^'  aliont  a  [icr- 
niancnt  cure,  a  machine  which  will  cure  acute  "  water  on  tlio 
knee"  in  one  20-minnte  ''exposure,"  and  another  which  char};es 
the  patient  up  like  a  stora;re  battery,  are  a  few  of  the  wonders 
shown  to  the  correspondent. 

A  youn^  solilier  sufferin;;-  from  ceasele.ss  pain  in  one  hand,  caused 
by  an  obscure  injury  to  a  nerve,  was  treated  by  an  ordinary-lookinjr 
electric  battery  from  which  two  wires  led.  one  bein^'  held  in  the 
injured  hand  and  the  other  attached  to  a  metal  plate  at  the  back 
of  the  neck.  The  current  .stops  the  |)ain  in  the  hand,  the 
periods  of  freedom  incre.isingf  after  each  treatment. 

For  the  removal  of  wastinpr  trrowths  a  patient  is  connected  with 
a  special  tyjieof  battery.  When  he  is  "  fully  charered  "  the  operator 
brings  a  needle-l>ointed  metal  instrument  almost  into  touch  with 
the  tissue  to  be  removed.  A  flame  of  electricity  jumps  from  the 
patient  to  the  instrument,  and  the  jjrowth  is  instantaneously 
destroyed.  Throuirh  the  free  passage  afforded  to  heat  rays,  the 
jrerm  in  the  ^'rowth  is  literally  "  cooked  "  by  the  electric  dischar^'c 
beinj»-  concentrated  on  so  small  an  area,  thns  producing:  a  high 
current  density.  The  effect  can  he  seen  during  an  operation  as  a 
grey  coagulation  or  destruction  of  the  tissue. 

The  problem  of  how  to  exercise  electricity  on  paralysed  muscles 
without  unduly  .stimul.iting  the  healthy  ones  has  been  solved  liy 
means  of  a  newly  perfected  system  of  condensers,  which  causes  the 
injured  muscles  slowly  to  contract  and  relax,  while  the  healthy 
ones  remain  quiescent. 

Rathenau    and    an  Enduring  Peace.— In  oui'  issue  of 

■January  26th,  I'.il",  we  quoted  an  article  by  Dr.  Walther  Rathenau, 
of  the  A. E.G.,  on  preparations.  "  in  the  economic  sense,"  which 
must  be  made  for  "the  next  war."  "When  the  next  war  comes  it  must 
not  be  a  year  too  soon."  The  well-known  electrical  magnate  has 
just  been  addressing  the  annual  meeting  of  the  A. E.G..  in  Berlin, 
and  what  he  now  seems  to  desire  is  an  "enduring  peace."  A 
Renter  telegram  from  Amsterdam,  published  in  the  Timeg.  quotes 
the  following  from  his  speech  : — 

"The  war  has  entered  the  state  of  liquidation.  The  climax  is 
past.  The  British  thought  that  the  war  could  be  regarded  as  only 
a  sum  in  arithmetic,  and  that  in  a  given  period  an  entirely  isol.ited 
country  must  have  exhausted  its  war  supplies  and  be  forced  to  give 
up  the  war,  but  no  material  exhaustion  is  to  be  feared  in  Germany. 
Human  and  moral  factors,  resolution,  organising  will  and  self- 
confidence,  are  stronger  factors  than  mechanical  powers.  Lord 
Lansdowne's  letter  displays  the  reawakening  of  a  spirit  of  sober- 
ness and  moderation.  Our  foreig'n  affairs  are  iu  strong  hands, 
■which  -we  trust,  and  I  hope  that  the  political  liquidation  will  be 
ended  so  that  an  enduring:  peace  may  be  assured." 

The  Non-FerroDS   Metal   Industry  Bill. — The  House  of 

Commons,  on  Tuesday,  resumed  the  discussion  of  this  Bill. 
Several  speeches  were  delivered  criticising  the  measure.  Its 
supporters  held  that  it  was  essential  to  prevent  foreign  merchants 
from  getting  control  of  the  metal  merchants  of  this  country,  and 
that  we  were  only  protecting  our  own  interests  when  we  took 
steps  to  deprive  Germany  of  the  power  of  control.  One  speaker 
said  that  the  discussion  raised  the  question  whether  or  not  we 
meant  to  retain  control  over  our  essential  key  industries.  Mr. 
Runciman  criticised  the  Bill  on  various  grounds,  and  wanted  it, 
after  second  reading,  to  Ije  referred  to  a  Select  Committee.  Mr. 
Bonar  Law  ultimately  replied  at  length.  He  said  that  if  we  were 
to  attempt  to  eliminate  German  influence  from  the  essential 
industries,  we  must  have  safeguards  of  the  kind  proposed,  and 
some  Government  Department  must  take  the  matter  in  hand.  The 
Bill  was  based  on  one  of  the  Paris  Conference  resolutions,  which 
were  all  drafted  liy  Jlr.  Runciman.  Mr.  Bonar  Law  showed  how 
the  Germans  h.ad  exercised  their  power.  Our  enemies  must  be 
let  to  know  that  we  should  not  hesitate  to  use  our  powers  to  get 
rid  of  German  penetration  in  this  matter.  The  main  question  at 
the  end  of  the  war  would  be  the  supply  of  raw  materials.  They 
■would  be  scarce  in  every  industry.  The  longer  the  war  lasted,  the 
less  there  would  be  to  go  round,  and  as  the  Allies  would  help 
themselves  first,  the  less  there  would  be  for  Germany  of  essential 
commodities.  In  order  to  have  independence  at  home,  they  must 
get  rid  of  German  control.  After  further  discussion,  the  amend- 
ment moved  by  Sir  F.  Banbury  rejecting  the  Bill  was  lost  by  a 
majority  of  103  votes.  The  Bill  was  then  read  a  second  time,  and 
by  a  majority  of  76  was  referred  to  a  Committee  of  the  whole 
House. 

Christmas  Fire  Warning. — The  British  Fire  Prevention 

Committee  has  issued  a  special  warning  in  connection  w-ith 
Chi-istmas  entertainments  in  hospitals,  camps,  private  assemblies. 
i:e.  The  danger  of  ignition  of  dry  evergreens,  Christmas  trees, 
paper  lanterns,  cotton  wool,  celluloid.  A:c..  is  pointed  out,  and  the 
public  are  warned  not  to  make  the  slightest  change  in  electric 
wiring  without  consulting  a  competent  electrician  or  an  electrical 
inspector.  Buckets  of  water  should  always  be  available,  and  stout 
blankets  are  useful  for  smothering  incipient  fires. 

Copies  of  the  "Warning  "  (Xo.  22<7)  are  obtainable  gratuitously 
from  the  Committee  at  S.Waterloo  Place,  Pall  Mall.  London.  S.W.  1, 
upon  written  application,  with  the  necessary  return  postage 
enclosed. 


Copper  from  America.— I'lofes^^or  H.  (.'.  H.  Carpenter,  of 

the  Inii>erial  College  of  Science,  speaking  at  the  Society  of  Arts,  on 
Monday,  said  the  demand  for  cop|>er  during  the  war  haii  Ijeen 
enormous.  It  wa.s  impossible  to  I'stimatc  the  aid  given  to  the 
Allies  by  the  copper  manufactures  of  the  United  States,  for  so  far 
no  substitute  for  the  metal  at  an  eciuivalent  prie<!  had  been  found. 
It  was  calculated  that  hist  year  the  United  States  produced 
,Hii(),(luO  tons  of  copper,  compared  with  .')!l2,(iU0  tons  iu  11112. — 
MtindiKi  Pout. 

Budapest    without     Light.- A     Renter    dispaUli    from 

Zurich  says  that  the  whole  of  Budapest  has  been  entirely  ■\vithout 
gas  since  last  Friday  evening,  when  the  supply  was  suddenly  out 
off.  and  the  whole  city  plunged  in  total  darkness,  as  the  electric 
street  lighting  was  suspended  two  years  ago.  The  gasworks 
stoppage  wiis  due  to  the  use  of  inferior  Prussian  coal,  which 
choked  the  retorts. 

Appointments  Vacant.— ''liiir^e  en-rineer  for  the  Paisley 

Corporation  Electricity  Department  :  costs  and  stores  clerk  for 
Worcester  Corporation  Electricity  Works  ;  charge  engineer 
(klllO  -(-)  for  the  York  Corporation  Electricity  Department: 
station  superintendent  for  the  Stalybridge  Joint  Tramways  and 
Electricity  Board  ;  commercial  secretary  (£.'iO(l)  for  the  Borough 
of  Wolverhampton  Electricity  Department  ;  junior  shift  engineer 
(."i2s.)  for  the  Borough  of  Stockport  Electricity  Department  :  power 
superintendent  (£200)  for  the  City  of  Birmingham  Gas  Depart- 
ment :  assistant  engineer  for  the  Bootle  Corporation  Electricity 
Works.     See  our  advertisement  pages  to-day. 

Steam   Turbine    Accidents    in   the  United    States. — -^ 

recent  issue  of  I'airer  contains  some  interesting  statistics  relating 
to  the  more  serious  .accidents  which  have  occurred  to  turbo-electric 
plants  iu  the  United  States,  apparently  dm-ing  the  past  eight  years 
or  more. 

This  is  a  subject  on  which  both  users  and  manufacturers  are 
natur.iUy  disinclined  to  invite  publicity,  although  much  valuable 
information  on  the  causes  of  accidents  is  obtainable  from  the 
records  of  failures  and  breakdowns  of  machinery. 

Of  the  accidents  cited  by  our  contemporary.  19  were  stated  to  be 
due  to  "  explosion  "  ;  of  these,  two  were  definitely  attributed  to 
excessive  steam  pressure  ;  three  others  to  "  over-speed  '  :  while  a 
fourth — in  which  a  rotor  burst — could  be  credited  to  the  same 
cause,  and  it  would  be  interesting  to  know  what  proportion  of  the 
remaining  unspecified  cases  of  "explosion"  were  due  to  over- 
speed,  which  figures  as  the  cause  of  two  further  accidents  not 
classified  as  "explosions,"  though  evidently  having  serious  con- 
sequences. 

Seven  cases  of  blade  stripping  are  mentioned,  due  to  shaft 
deflection,  the  presence  of  foreign  substances  in  the  machine,  &c., 
the  results  being  much  less  serious  than  in  the  accidents  previously 
mentioned. 

In  addition  to  the  above,  II  miscellaneous  accidents  are  recorded, 
including  three  of  turbine  sets  destroyed  by  unspecified  causes  : 
two  due  to  pieces  of  rotor  bre.akins:  off  and  jamming  ;  one  due  to 
oil  failure  at  a  step  bearing  :  another  to  generator  case  distortion  ; 
another  in  which  the  shaft  was  thrown  out  of  its  bearings,  and 
two  unspecified  accidents. 

In  a  great  many  cases  the  turbine  or  generator,  or  both,  were 
completely  wrecked. 

All  the  cases  except  one  relate  to  American  plants,  the  exception 
being  at  Trieste.  The  most  serious  cases  of  loss  specified  were  at 
Baltimore,  where  two  large  turbines  owned  by  a  railway  company 
exploded,  causing  .S26O.0O0'  loss,  while  a  third  vertical  turbine  in 
the  same  city,  belonging  to  a  light  and  power  company,  also 
exploded  (diie  apparently  to  the  failure  of  a  relief  valve),  causing 
SI 7.5.000  loss  :  at  Los  Angeles  (Cal.),  three  turbines  wrecked  by  one 
explosion  resulted  in  an  estimated  loss  of  82.50.000. 

Although  the  list  is  a  lengthy  one,  and  not  complete,  it  covers  a 
number  of  years  ;  it  was  apparently  supplied  to  our  contemporary 
with  a  view  to  refuting  a  statement  by  a  correspondent  that 
turbine  explosions  due  to  over-speed  or  over-pressure  in  the  lower 
stages  h,ad  been  fev.'  and  far  between. 

The  Use  of  Inland  Waterways.— The  County  Purposes 

Committee  of  the  Common  Coimcil  of  the  City  of  London  has  con- 
sidered the  recentjietter  of  the  Canal  Control  Committee,  urging 
manufacturers  and  traders  to  increase  their  use  of  our  inland 
waterways,  and  has  expressed  its  cordial  approval  of  the  proposal, 
adding  the  opinion  that  it  will  be  to  the  great  advantage  of  the 
trading  community  if  the  inland  waterways  are  unified  and 
improved  with  a  view  to  their  extended  user.  The  latter  object 
can  best  be  attained  by  the  construction  of  a  central  .authority, 
with  Parliamentary  powers,  to  t.ake  over  and  develop  the  existing 
system  of  inland  waterways  on  the  lines  of  the  Port  of  London 
Authority  Act.  1908.  with  such  modifications  as  are  considered 
necessary  to  meet  the  circumstances.  The  Committee  further 
recommends  that  the  Government  be  urged  to  give  effect  to  the 
recommendations  of  the  Royal  Commission  apjxjinted  in  llt06  to 
inquire  into  and  report  upon  the  Canals  and  Inland  Xavigations  of 
the  United  Kingdom. 

The  A.S.E.— The  funds  of  the  Amalgamated  Society  of 
Engineers  have  increased  this  year  to  over  two  million  pounds. 
The  membership  is  270,000. 

A  private  delegates'  meeting  of  the  Society  was  held  on  Tuesday, 
to  consider  a  suggested  amendment  of  the  constitution  to  enable 
fusion  with  other  Unions  desirous  of  affiliation,  thus  facilitating 
joint  action  in  matters  of  common  interest. — Time.i. 

Inquiries. — Makers  of  truetion  armature  coils  are 
asked  for. 
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OUR    PERSONAL    COLUMN. 

The  Editors  inrite  electrical  e/igiiieers,  whether  connected  with  the 
■technical  or  the  commercial  aide  of  the  jiro/csxion  and  iadiistry, 
also  electric  tramwaij  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials.— The  employes  of 
the  l^eigh  Corporation  cltrtricity  \yHks  pie.sented  Mr.  A.  T. 
Smith,  the  borou^ih  eloftrical  eiitiineer,  with  a  gold  wristlet 
watch  as  a  token  of  their  regard  and  esteem,  on  his  appoint- 
ment to  the  Briti.sh  Dyes,  Ltd.,  Huddersfield. 

Daruen  Town  Council  has  decided  to  release  its  tramways 
manager,  Mr.  F.  J.  S.  Hoskk.ns,  to  enable  him  to  accept  an 
apixjintment  as  assistant  dilution  officer  under  the  Ministry 
of  Munitions  at  Manchester.  He  will  retiiin  his  position  as 
manager,  giving  attention  to  the  department  in  the  evenings, 
without  salary.  The  arrangement  is  an  experimental  one.  and 
is  for  a  period  of.  three  months. 

l.eigh  (Lanes.)  Electricity  Conunittee,  from  111  applicants, 
has  api>ointed  Mr.  .J.  B.  Hudson',  deputy  electrical  engineer 
of   Hootle,  as  electrical  engineer  of  Leigh,  at  ±'300  a  year. 

Aberdeen  Council  has  advanced  the  salaries  of  Mr.  E. 
Hi'NTER,  station  engineer,  and  Mr.  A.  H.  M'Kay,  mains 
superintendent,  from  i£'250  to  £'M)  as  from  November  1st, 
with  a  further  increase  of  i£'20  next  year. 

The  South  Shields  Electricity  Committee  recommends  ad- 
vancing the  salary  of  the  electrical  engineer  by  =650  per 
annum. 

The  salary  of  Mr.  C.  W.  Cookson,  accountant  and  collector 
to  the  Walsall  electric  supply  department,  has  been  increased 
from  ±'188  to  i-214  per  annum. 

The  following  increases  of  salary  have  been  approved  by 
the  B.staldishment  Committee  of  Sheffield  City  Councd  in 
connection  with  the  new  power  house  :— J.  E.  Williams, 
as.sistant  station  superintendent,  Kelham  Island,  to  be  resi- 
dent con.structional  engineer  at  a  .salary  of  ±'275  (including 
±'25  increase);  S.  Newton,  shift  engineer.  Kelham  Island,  to 
be  assistant  .station  superintendent  at  a  .salary  of  ±225  (includ- 
'ing  ±25  increase),  ri.sing  to  ±2.50  in  12  months;  E.  Atkinson, 
shift  engineer.  Neepsend,  to  be  assistant  station  superinten 
dent  at  a  salary  of  ±250  (including  ±50  increase). 

The  Erith  U.D.C.  has  advanced  the  .salary  of  Mr.  J.  C. 
Wn.MAMS,   the  electrical  engineer  and  tramway  manager. 

The  Biriningliaiii  Electric  Supply  Committee  has  reduced 
the  number  Tif  applications  for  the  position  of  secretary  to 
the  department,  in  place  of_Mr.  Howard  Foulds,  to  three.  A 
reconmiendation   will  shortly  be  made  to  the  City  Council. 

The  Worcester  City  Council  has  apjiroved  the  follow-mg  ad- 
vances, on  the  recommendation  of  the  Electricity  Coramit- 
^^.^,  :— Charge  engineer,  fiom  ±141  per  annum  to  ±3  per  week, 
and  5s.  war  bonus;  another  charge  engineer  from  ±133  18s. 
to  ±2  15s.  per  week,  and  5s.  war  bonus;  chief  assistant  and 
mains  superintendent,  from  ±2i5  to  ±2.50  per  annum;  station 
suiwrintendent.  from  ±205   to  ±230  fiei-  annum. 

The  Burton-on-Trent  Electricity  Committee  has  decided  that 
the  remuneration  of  the  charge  engineers  be  increased  from 
±151)  Kis.  to  ±165  per  annum,  and  that  of  Mr.'  C.  J.  Mel- 
bourne be  increased  from  ±217  to  ±240  per  annum. 

Mr.  W.  S.  ViGNOMvS,  Crimsby  lioVough  electrical  engineer, 
has  been  gazetted  IJeutenant-Colonel.  Mr.  Vignoles.  who  was 
attached  to  the  lo<'al  Volunteers,  offered  his  services  at  the 
outbreak  of  war,  and  went  out  to  France  in  1916. 

Sergeant  NrTTAI.I.,  who  was  a  mendier  of  the  Grimsby  Cor- 
poration electricity  .stalV,  has  been  awarded  the  Military  Medal. 

The  Tuid)ridge  Wells  Corporation  lias  decided  to  raise  the 
salary  of  Mr.  O.  A.  PoWN.AU,,  the  chief  a.ssistant  engineer,  by 
±.50— .±20  now,  and  two  yearly  increments  of  ±15. 

(ieneral.— Congratulations  and  good  wishes  to  Captain 
Hk.nhv  M.  Leak,'  D.S.O.,  R.M.A.,  formerly  of  the  London 
Electrical  Engineers,  on  the  occasion  of  his  marriage  to  Miss 
A.  M.  E.  Cust,  which  took  place  at  Chelsea  on  Tuesday  last. 

Swansea-  Corporation  Electric  Lighting  Committee  has 
utianiiiiously  re-elected  Mr.  Au;x.  SiNfl.AlH  Chairman  for  the 
en.sning  .vear.  and   .\ld.  (Jko.  Colwill  Vice-Chairman. 

Mr.  E.  T.  ShiAl.DKHS,  on  leaving  the  Sterling  Telephone  Co., 
Ltd.,  Dagenham  (E.s.sex).  has  been  presenU'd  by  the  staff  and 
employes  with  a  suit  ca.se,  and  a  wristlet  watch  for  his  wife. 

On  the  (K'casion  of  his  marriage  to  Miss  Certrude  Willats 
Smith,  daughter  of  Mi-.  .].  A.  Smith,  of  Holmwood,  Great 
Baddow  (E.s.s.^x),  Mr.  Ai-i'iikd  Eddincitox,  A.M.T.B.E.,  assis- 
tant manager  to  the  Marconi  Co.,  Ivtd.,  Chelmsford,  has  been 
prewnt-ed  by  the  Chelmsford  and  T.,ondon  .staffs  with  a  .silver 
tea  and  coffee  service,  with  trays. 

A  commission  in  the  Egyptian  Labour  Corps  has  been  given 
to  Mr.  .Albert  .\RTHrK  Prf.ston".  district  superintendent  of 
the  electrical  departmi'nt  of  the  Soudan  Government  Eailw'ay 
at  Port  Said,  and  formerly  of  the  N'ortli  Staffs.  Eailway  elec- 
trical department  at  Stoke-on-Trent. 

Mr.  .1.  E.  DoBSON,  London  office  manager  for  Messrs.  Briice 
Peebles  &  Co..  T-td.,  of  Edinburgh,  was  tiiarried  on  December 
tith,  nt  Westbury-on-Ti-ym  Pari.-li  Clanch,  to  Vera  Maud, 
only  (laughter  of  Mr.  and  Mrs.  Willie  .lames,  of  Glenthorn. 
Westburn-on-Tryin.  Bristol.  A  few  days  previoiisl.v  ^Ir.  Dob 
son  was  presented  with  a  clock  as  a  .souvenir  of  the  occa.sion 
from  his  friends  in  tbfi  firm. 


Roll  of  Honour. — The  Military  Medal  has  lieen  awarded  to 
Corporal  .1.  A.  Barlow,  Machine  Gun  Corps,  an  employe  in 
the  pubh'c-  lighting  department  of  Stepney  Municipal  elec- 
trical undertaking,  for  con.spicuous  bravery  and  devotion  to 
duty  whilst  acting  as  a  runner  during  recent  operations  at 
Pa.s.scheudaele. 

Gunner  A.  W.  Oass,  E.G. A.,  was  killed  in  action  on  20th 
ult.  He  was  a  representative  of  the  B.I.  &  Helsby  Cables, 
Ltd.,  Newcastle  Branch. 

Private  G.  W.  Wright,  Northumberland  Fiisili<'rs,  reported 
missing,  was  employed  at  the  Blackburn  Corporation  elec- 
tricity works. 

PlivMte  G.  Hart,  of  the  Argyll  and  Sutherland  Highlanders, 
will  liiis  died  fiom  wounds,  aged  20,  was  emplc)\e(l  bv  Messrs. 
Dick,  Kerr  &  Co.,  Ltd.,  Pie.stoii. 

Signaller  W.  Waterman,  West  Yorks.  Regiment,  who  has 
died  of  wounds,  was  an  electrician  with  his  father  at  Hyile 
Park  Road,   Leeds. 

Second-Lieutenant  G.  Woi,.stenholmk,  R.F.C,  is  in  hospital 
sulfering  from  a  nervous  breakdown  following  a  light  in  tlu' 
air.  He  was  employed  as  an  electrical  engineer  with  the 
Rochdale  Electric  Co.,  Shawclough,  Rochdale. 

Private  T.  Walker,  of  the  Lancashire  Fusiliers,  killed  in 
action,  was  employed  by  Messrs.  W.  T.  Glover  &  Co.,  Ltd., 
Trafford  Park. 

Lieutenant  Alex,  Laing,  R.E.,  aged  25,  whose  death  is  re- 
ported, was  employed  at  the  Wigan  Corporation  electricity 
works,  and  later  in  the  Blackburn  Corporation  electricity 
department. 

Private  R.  H.  Smith,  A.S.C.  (Motor  Tran.sport),  killed  in 
action,  .served  his  apprenticeship  at  Canterbury  with  Mr.  E. 
J.  Philpot,  electrical  engineer. 

Private  J.  W.  Morris,  Royal  West  Kent  Regiment,  killed 
in  action,  was  at  the  outbreak  of  war  engaged  in  Brazil  with 
the  Western  Telegraph  Co.  He  returned  home  to  join  up 
in  June.  1915. 

Corporal  W.  J.  Russell,  who  was  wdth  Messrs.  Siemens 
Bros.,  of  Woolwich,  has  died  of  wounds  received  in  action. 

Private  B.  Parr,  N.  Staffs.  Regiment,  reported  killed  after 
being  missing,  was  on  the  staff  of  Messrs.  Taylor  &  Tunni- 
clilfe,  Hanley. 

Driver  C.  W.  Gardiner,  who  has  died  of  wounds,  and  who 
recently  wou  the  Military  Medal  for  gallantry,  was  an  elec- 
trical engineer,  formerly  with  Messrs.  C.  Lee  &  Sons,  Bath, 
and  Messrs.  Street,  of  Bournemouth. 

Lieutenant  R.  C.  NuuDS,  R.E.,  who  has  died  of  wounds, 
enlisted  at  the  outbreak  of  war  from  the  st,-iff  of  the  British 
Westinghou.se  C/f>.,  Ltd.,  Manchester. 

Private  G.  H.  Payton,  who  was  on  the  staffl)f  the  Midland 
Electi'ic  Corporation,  Ltd.,  has  fallen  in  action. 

Captain  Alder  I,ewis  Tiube,  King's  African  Rifles,  younger 
son  of  the  late  Mr.  Alfred  Tribe,  F.R.S.,  has  been  killed  in 
action. 

Captain  A.  M.  M\CDOnald,  M.Cp  Seaforth  Highlanders, 
who  has  been  killed,  was  completing  a  cour.<;e  of  electrical 
engineering  at  .\berdeen  when  war  broke  out,  and  he  enli.sttMl. 

Private  F.  Durman,  an  electrical  engineer,  formerly  of 
Glasgow,  has  been  killed  in  action. 

Captain  Norman  Taylor  (30),  E.E  .  who  has  been  men- 
tioned in  dispatches,  was  engaged  with  his  father  in  the  firm 
of  Messrs.  F.  W.  Taylor  &  Co.,  electricians,  Albion  Works, 
Milnsbridge. 

Mr.  .1.  .-\.  Robert.son,  borough  electrical  engineer  of  Sallord, 
has  leceived  information  from  the  War  Office  that  his  son. 
Second-Lieutenant  C.  A.  Rohehtson.  of  the  8th  Manchester 
Regiment,  is  missing.  Previous  to  joining  the  Officer.s'  Train- 
ing Corjis  in  Octolu-r,  lOlti,  Sei'ond-faeutenant  Robertson  was 
employed  in  the  works  of  the  Biitish  Westinghou.se  Electric 
and  ^ianu^acturing  Co.,  Ltd. 


NEW     COMPANIES     REGISTERED. 


H.     &    i:.    Donald.    Ltd.     (149,0681.— JViv.ate    company. 

Ri-uisI.Tci  D.-,vinbir  filh.  C^.piliil.  C.'i.OOU  in  i'l  >har(-s.  To  l:ikc  ovi-r  Ihc 
business  of  copp.Tsiniths,  m:inuf.-u-lurrrs  of  roppi-r  cylindirs.  boiliTS,  pans, 
domi-liipp'-J  boiU-rs.  calorifiiTs,  i-isli-rns,  Dec...  ciirri<->l  on  by  1-1.  B.  DonaM 
-mil  F.  S  noniilil,  al  South  .Ai-i-omnlo<liili(in  Roail.  -Lcpils;  also  lo  larry  on 
th.-  business  of  cleclrir-.il  .-nHiniors.  &r.  The  subscrib.TS  (each  with  ono 
shari-)  arc— H.  B.  Donald,  82,  Di-wsburv  Road,  Leeds,  coppersmilh ;  h..  S. 
Donald,  Windsor  Terrace,  Garlorlh,  coppersmith.  The  first  directors  m;.- 
II.  n,  Donald  and  E.  S.  Doruild.  Registered  office:  South  Accommo<lotion 
Road,   l.i-.-ds. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Brccknell,    Munro    &     Rofters,    Ltd.     (/S./bG).— C jipil.il, 

I-JOIKMI  in  -i.im  pr.1.  sl,,„e-  ol  ia  e.i.h  and  BLOIlll  ord,  shares  o(  Uls.  e.-ich. 
Return  date.)  November  l'.)th.  1917.  H.HS!)  ord,  .-.n-l  1.0.W  pr-f.  shares  taken 
up  lOs  per  sh.ir.  .al|e<l  up  on  7H7  ord.  an-l  £>  per  sl.-ire  on  1.0.18  prel. 
£5,873  10s.  paid;  «7,03l  considered  at  paid  on  14,062  ord.  Mortgageti  an-l 
charges:  47,900. 
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Wright  &  Wood,   Ltd.--S.ilisf,(Clii>n  in  full  on  Novcnilicr 

24lli.    l!)Tr,    ul    iiu.ttt^.it;.'   dalud   .\uyust    £llh,    JUl'.  securing  f.WU  l(is. 

Hackbridge  Cable  Co.,  Ltd.  (146,684).— Capital,  .£25,000 

in   £1    sIvTrcs.      Riturn    ihitoci    .Sc'pli-inbcr    l.Sth,   1917.      30,000  slwros   l^ikcn    up; 
£'i  pjiid ;   £1'J,908  considered   ,is    paiil.     MortgajiJOs  and    char(;fs ;    Nil. 

Blackburn.     Starling    &     Co.,     Ltd.     (61,.30'2).— Capital. 

tlJ.UIKI   ill    f[    sh..r.-..      K.iuMi    d.il.d    Jul\    ■J7ih,    l!117.     .All    ^ll.lres   tali.-n    up. 
£N,1UU    p. lid;    I';), 1100  cun^id^  r«  d   a»    paid.      .\Um  lyiijir-s   and   charges:    Nil. 


CITY  NOTES. 


Till'  iclKut  I'lii'thf  vi'iii'  t'liilfil  .Juuf  3((th, 
Ldison'  Swan       I'.UT,    !-t:iti's   that  the   balance  to  credit  ol' 
Llectric  in-oiit  aiul    loss  is  i'lil.CuSl,    Irom    which  is 

Co.,  Ltd.  ik'diictod  interest  on  both  clas»es  of  deben- 

ture .stock,  ±'1.5,987,  leaviuf,'  a  profit  of 
.t'ls.()05.  plu.s  -t'l.Oii  bn night  forward,  leaving;  an  available 
balance  of  .i'i'J.T'iO,  which  i.s  dealt  with  thu.s  : — Munition  levy 
to  June  ;i(lth.  I'.)l(j,  .i'7,ti!)5;  to  write  down  ex[XMises  of  i.ssuo 
of  preference  .shares,  £2,1.58;  carried  forward,  .4i3,^67.  The 
capital  e.xpenditure  durint;  the  year,  before  providing  for 
depreciation,  aiiioimt<?d  to  .i'lO.'.KK),  of  which  .-t;8,4(K)  i.s  in 
resi>ect  of  adtlitions  to  buildings,  and  .i'7,.5(JO  to  plant  and 
machinery,  the  latt<»r  being  almost  wholly  for  extensions  to 
the  lamp  works.  The  protit.s  shown  in  the  accounts,  taking 
into  consideration  the  difficulties  the  company  had  to  contend 
with  during  the  year  under  review,  and  as  were  foreshadowed 
in  the  chairman's  speeches  when  dealing  with  the  fresh  is.sue 
of  capital,  are  as  high  as  the  directors  had  anticipated.  The 
proceeds  of  the  issue  of  the  100,000  preference  shares  sliown 
in  the  fialance  sheet  was  not  available  for  the  company's 
bu.siness  until  w  ithin  a  few  days  of  the  close  of  the  financial 
year,  therefore  the  trading  for  that  period  received  no  benefit 
from  this  additional  capital,  whereas,  as  had  been  previously 
point^-d  out  to  shareholders,  the  lack  of  working  capital 
.seiiously  hampered  the  company's  previous  operations. 
Although  every  endeavour  has  been  made,  in  entering  into 
contracts,  to  piovide  /(jr  the  increased  cost  of  production 
arising  from  time  to  time  by  the  rise  in  wages  and  cost  of 
raw  materials,  it  has  been  found  impo.s.sible  to  synchronise 
the  price  obtainable  for  the  company's  products  with  the 
spa.smodic  and  rajiid  advances  in  wages,  over  which  the 
directors  had  no  control,  and  this  is  reflected  in  the  reduced 
gross  profits  earned.  With  the  advent,  however,  of  the  new- 
capital,  enabling  the  company  to  take  full  advantage  of  dis- 
counts upon  .some  of  the  raw  materials  purchased,  which  dis- 
counts are,  however,  now  being  considerably  restricted,  and 
geneially  to  buy  on  better  terms,  it  is  hoped  that  the  accounts 
for  the  current  year  will  show  more  encouraging  results. 

'l"hc  enjjineering  side  of  the  works  h.TS  been,  .Tnd  still  continues  to  be, 
dniost  wholly  employed  on  Go\f^rnment  orders.  The  output  of  lamps  h.is 
muttered  in  conseciuence  of  lartje  numbers  of  skilled  employes,  trained  at  the 
expense  of  the  company,  leavinj*  the  works  to  take  up  munition  work  else- 
where, necessitating  the  training  of  fresh  workers.  This  clifiiculty  has  to 
some  extent  been  overcome,  and  since  the  period  cov'ered  by  the  accounts 
the  output  of  lamps  has  largely  increased,  and  manufacturing  costs  have 
been   somewhat    reduced. 

The  company's  operations  abroad  have  been  much  hampered  by  reason  of 
Ihe  difficulties  in  obtaining  adequate  shipping  frieghts.  resulting  in  the 
Colonial  branches  not  showing  that  expansion  they  would  have  done  under 
normal  conditions,  and  satisfactory  profits  cannot  be  looked  for  in  this 
direction    during    the    continuance  of  existing   conditions. 

The  anticipated  profits  have  been  still  further  reduced,  to  the  extent  of 
approximately  £2,5()0.  by  the  fact  that  the  company's  holding  in  deferred 
..hares  of  .'Vftrincham  Itiectric  Supply.  Ltd.,  has,  during  the  past  year,  pro- 
duced no  return,  that  company's  operations  having  been  affected  by  the 
Davlight  .Saving  Bill,  general  economies  in  the  use  of  current  for  domestic 
lighting,  and  the  high  price  of  coal.  .Additional  power  contracts,  however,  ■ 
have  recentlv  been  entered  into,  and  it  is  hoped  that  a  fair  return  from 
these    shart-s  will   be   forthcoming    during    the   current  year. 

There  is  a  considerable  sum  due  by  the  company  for  loans. 
which  the  hoard  is  anxious  to  reduce  as  early  as  pos.sible,  and 
with  the  commitment.s  for  munition  levy,  interest  on  the 
debenture  stock  due  January  1st,  and  dividend  on  preference 
shares  due  in  February,  the  available  cash,  althiuigh  .showing 
a  far  stronger  position  by  reason  of  the  proceeds  of  the  pre- 
ference .share  issue,  will  not  leave  more  than  sufficient  margin 
to  carvy  on  the  business  and  meet  these  engagements:  for 
the.se  reasons  the  dii'eetors  are  not  in  a  position  to  recom- 
mend a  dividend   ujion   the  "A."  shares. 

The    accounts    for  the  year   ended    Sep- 
India=Rubber,      tember   30th,    1917.     show,    after    making 
Gutta=Percha      provision  for  doubtful  debts  and  war  con- 
and  Telegrapll     tingencies  re.serve,    which   includes    excess 
Works  Co.,        profits  duty,  a  net  profit  of  £162149.  plus 
Ltd.  i'40.'216  brought   forward.     The  Reference 

dividend  absorbed  £12.500,  intiPim  divi- 
dend on  the  ordinary  shares  £12..500,  and  there  is  re.stored 
to  reserve  fund  £.50,(TO0.  leaving  the  disposable  balance  at 
£1"27.336.  A  finaldividend  of  las.  per  share,  free  of  income- 
tax,  on  the  ordinary  .shares,  is  recommended,  making  10  per 
cent,  for  the  year;  £:W.000  is  to  be  put  to  officers'  and  em- 
))loyes'  stall  fund,  and  £.50.800  is  to  be  carried  forward.  .\t 
the  meeting  on  20th  inst.  shareholders  will  be  asked  to  vote 
f3O,(YI0  towards  an  officers'  and  employes'  «talT  ftmd.  Col. 
We.ston  Jnrvis  is  with  H.M.  Forces  in  France,  but  Capt.  Nigel 
Hanbu  y  is  at  present  home  for  a  short  tim«  on  leave. 


.Mr.   T;.    liliiMTMKVKR   presided   at  the   an- 
Cape  Llfctric      nual  meeting,  held  in   1/ondon  on   Decem- 
Trannvays,   .     ber    ;5th.      Referring   to   the    improveuiont 
Ltd.  that  h.'iil  taken  place  in   traffic  receipts,  he 

.said  that  the  number  of  |)as.sengers  carried 
on  the  Capi'  'I'own  and  I'oit  Klizabcth  systems  was  the  highest 
on  record  since  tlie  llotation  of  the  conipany.  rtd'ortimat^'ly, 
the  working cxpentlituie  was  also  a  recoi'ii,  and  was  greatly 
in  excess  of  that  of  normal  timex  owing  to  the  universal 
prevailing  conditions — high  cost  of  innlerials  and  wages,  and 
the  adilitional  taxation  recently  impost^d  by  the  I'nion  Oovem- 
iiient  of  Sniitli  .(^frica.  In  Cape  Town,  owing  to  an  unusually 
dry  s(>ason,  a  very  .serious  water  famine  was  experienced, 
which  necessitated  the  undue  use  of  .salt  wat.er  for  roati 
watering  purposes  to  the  detriment  of  the  permanent  way, 
as  salt  water  corroded  the  rails  more  than  orilinary  water. 
Fortunately  their  own  water  tank  storagi-  capacity  was  suffi- 
cient to  supply  all  tlie  water  necessary  lor  the  service  of 
the  boilers  duiing  the  hours  of  the  curtailment  of  supply, 
so  that  no  serious  inconvenience  was  actually  caused  to  the 
running  of  the  .system.  The  outltmk  for  the  coming  year  was 
promising,  but  the  difficulty  of  obtiiining  supjilics  was  still 
a  matter  of  grave  anxiety. 


Adelaide    Electric  Supply   Co.,   Ltd. — Mr.   R.  P.    .Sicli.on 

presided,  on  Monday,  over  an  extraorilinary  general  meeting 
at  Finsbury  Pavement  Hou.se,  E.C.  He  sjiid  that,  as  last 
year,  owing  to  ilelays  of  the  mails  consetjuent  upon  the  war 
they  were  nttt  able  befoie  the  end  of  the  year  to  issue  the 
audited  accounts  and  hold  the  annual  general  meeting.  The 
threctors  had,  however,  assured  themselves  by  connnuriication 
with  the  local  directors  at  Adelaide,  that  tlae  year's  results 
warranted  the  declaration  of  the  usual  final  d'ividenil  upon 
the  ordinary  shares.  They  had  felt  that  it  would  be  for  the 
general  convenience  of  the  shareholders  that  that  matter 
should  be  dealt  with  without  waiting  for  the  accounts.  These 
had  now  come  to  hand,  and  it  was  anticipated  that  they 
would  be  able  to  hold  the  annual  meeting  early  next  year, 
^e  moved  that  a  final  dividend  be  paid  on  the  ordinary 
shares  of  7  per  cent.,  free  of  British  income-tax,  making  12 
per  cent,  for  the  year.— The  resolution  was  carried. 

Ross   Electric   Light  &    Power  Co.,    Ltd. — For    1916    the 

gross  revenue  was  £1.185,  as  again.st  £1,315  for  1915;  the 
expenditure  was  £1,144,  as  again.st  .£l,0'2l),  leaving  a  balance 
of  £41  to  be  carried  to  net  revenue.  The  loss  brought  for- 
ward from  1915  was  £57,  and  allowing  for  £282  interest  on 
temporary  loans  the  net  loss  is  £298.  Energy  sold  foi-  light- 
ing fell  15  iwr  cent.,  but  to  meet  this  to  some  extent  the 
prt)portion  of  units  generated  to  units  .sold  was 'reduced.  The 
company  applied  to  the  Board  of  Trade  for  the  revision  of  the 
ni.nxinuim  charges  for  current,  and  there  being  no  valid 
obiectitjn  made,  the  maximum  charges  were  raised  from  7d. 
per  unit,  and  for  any  quantity  up  to  20  units  per  quarter 
lis.  8d.  respectively,  to  8d.  per  unit  and  13s.  4d.  per  quarter. 
There  were  155  eonsunners  (14'4  lighting  and  13  power) 
6,089  30-watt  lamps  equiv.)  at  the  end  of  1916. 

Barbados  Electric  Supply  Corporation,  Ltd. — The  trading 
profit  for  the  vear  endetl  .fune  3(lth,  1917,  was  £2,970,  against 
£2,093  for  191(i,  and  £2,'231  for  1915.  £495  has  been  charged 
against  trading  for  repairs  and  renewals,  as  against  £.514  in 
1910;  this  consists  chiefly  of  the  co.st  of  replacing  poles.  The 
greater  part  of  the  work  of  replacement  has  now  been  car- 
ried out.  The  number  of  consumers  advanced  from  1,222  to 
1,403  during  the  year,  and  the  25-c.p.  etpiivalent  connections 
from  17,489  to  19,562.  In  view  of  the  difficulty  of  oljtaining 
materials  of  all  kinds,  the  progress  is  con.sidered  satisfactory. 
Capital  expended  during  the  year:  £1,191  for  further  house 
connections  and  additions  to  mains.  The  loan  which  fell  due 
for  repayment  on  .June  20th,  1917,  has  been  renewed  for  a 
further  five  years. 

Manx  Electric  Railway  Co.,  Ltd. — Gross  receipts  for  year 
ended  Septemlter  30th,  £9.573;  gross  expenditure,  £9,625; 
loss,  £-52.  Adding  the  debit  balance  brought  forwaril  £19,170, 
and  debenture  interest  £9,000,  thei'e  is  a  debit  balance  on 
revenue  account  of  £2'-!, '222.  The  passengers  carried  were 
119,6.83,  against  111,982  in  the  previous  year,  as  again.st  be- 
tween 700,000  and  800,(HX)  in  normal  years.  The  above  deben- 
ture interest  has  again  been  funded  by  the  issue  of  second 
debentures. 

Power=Gas  Corporation,  Ltd. — The  results  of  trading 
during  the  year  to  Septemlier  .'iOth  show  a  profit  of  £21,915, 
plus  £11,1'20  brought  forward.  Dividend  6  per  cent,  per 
annum  on  the  ordinary  .shares,  less  income  tax,  £14,977 ; 
£4,380  to  reserve,  and  £13,678  carried  forward. 

Eastern  Telegraph  Co.,  Ltd. — Dividend  at  the  rate  of  3i 
[v^r  cent,  per  annum,  less  income-tax,  on  the  preference 
stock  for  the  quarter  ending  December  31st,  1917,  and  the 
third  quarterly  intHM'im  dividend  of  IJ  per  cent,  on  the  ordi- 
nary stock,  free  of  income-tax. 

Calcutta  Electric  Supply  Corporation,  Ltd. — The  numlMr 
of  units  .sold  to  con.sumers  during  the  four  weeks  ended  Octtv 
ber  26th,  1917.  has  amounted  to  2.210,'246,  compared  wife 
2,038,767  units  in  the  corresponding  four  weeks  of  1916. 
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Coventry  Chain  Co.,  Ltd. — Dividend  of  7  pea-  cent,  on  the 
ordinary  sbares  for  the  half-year  ended  August  31st  last,  also 
a.  bonus  of  5  per  cent.,  making  15  pc.v  cent,  for  the  year,  less 
tax. 

British  Va&uum  Cleaner  Co.,  Ltd.— Profit  for  the  year 
ended   September  aOth,   .i"2.(KI5.     Dividend  at  the  rate  of  just 


over  '11  per  cent.,   earrym 


forward  .i'l.<ll4.     Tliere  ha.'^  been 


an   improvement  in   the  company  s  pu.sition  durniH   tlie  year. 

J  F.  &  G.  Harris,  Ltd. — The  net  proht  for  the  yemr 
ended  at  June  3ttth.  li)17,  was  .-feo'i!).  The  preference  dividend 
absorbs  il-lS±     £VU  is  carried  forward. 

Canadian  Generid  Electric  Co.,  Ltd.— Ou.irlerly  dividend 
of  -2  per  cent,  for  tlie  three  months  to  December  Jilst,  bemg 
at  tlie  rate  of  8  per  cent,   per  annum,  on  the  connnou  s-tock. 

Hungary. —  The    Felten    un<l    Guilleaunie   Kabel,    Draht 

und    DiahiseiUabriU    Ge.sellsehaft.    of  Budaliest,  is  increasing 
its  capital  from  i'lO.tHJO  to  .fl'id.UOO. 

East  London  Railway  Co.— Interest  8s.  9d.  r^er  cent., 
less  income-tax,  on  "  B  "  debenture  .sto<.'k  lor  tlie  year. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
Most  markets  in  the  Stock  Exchange  are  dull  and  depressed. 
The  principal  reason  is  the  statp  of  afl'airs  in  Russia,  with 
the  possibility  of  peace  negotiations  between  that  country 
and  Germany  resulting  in  th»  release  of  such  numbers  of 
enemy  troops  as  may  inerea.se  the  difficulties  on  the  other 
fronts.  Money  is  fairly  plentiful,  but  there  is  no  particular 
anxiety  on  the  part  of  the  public  to  mvest  it,  and  the  success 
of  the  War  Bonds  is,  of  course,  one  of  the  minor  factors  m 
the  situation  that  makes  for  heaviness  in  Stock  Exchange 
markets.  Aniongst  the  few  satisfactoi-y  spots  may  be  counted 
the  strength  of  electricity  supply  shares,  and  the  firmness  of 
the  manufacturing  issues  as  a  whole,  while  the  attractions 
of  the  good-class  cable  companies  come  more  and  morc^  promi- 
nently into  view  as  the  chance  of  an  increase  in  the  income- 
tax  grows  str(.)iiger. 

In  the  li.st  of  manufactiuing  shares,  British  Westinghouse 
Preference  have  fallen  J  in  consequence  of  a  few  sales  by 
holders  tired  of  waiting  tor  developments  that  do  not  develop. 
The  Edison  Swan  report  is  now  available,  and  nothing  is  .said 
therein  with  regard  to  the  rumours  which  have  been  current 
as  to  a  possible  agreement  of  interests  amongst  the  manufac- 
turers. The  company  has  done  only  fairly  well;  gross  profits 
show  a  falling-away  as  compared  with  those  of  the  previous 
twelvemonth.  The  accounts  ga»  up  to  the  end  of  June  last, 
and  the  report  points  out  that  the  proceeds  of  the  issue  of 
the  100,000  Preference  shares  was  not  available  until  within 
a  few  days  of  the  close  of  the  financial  year.  The  directors 
state,  however,  that  wdth  the  advent  of  this  new  capital, 
enabling  the  company  to  take  full  advantage  of  discounts 
and  other  tcrm.s,  it  is  hoix'd  that  the  accounts  for  the  current 
year  will  show  more,  encouraging  results.  As  we  anticipated 
last  week,  no  dividend  is  declared  on  the  "A"  .shares.  The 
price  has  fallen  aboyt  a  florin  on  the  issue  of  the  report,  ami 
is  now  'JSs.  9d.  On  the  other  hand,  the  company's  4  per  cent, 
debenture  stock  has  hardened   to  755. 

The  big  rise  in  the  price  of  India-Rul)ber  shares  which  has 
taken  place  recently  finds  an  excellent  reason  in  the  report 
just  issued.  The  record  for  the  past  few  years  shows  re- 
markable, fluctu.-itions.  \Yhereas  in  1(11^-14  there  was  a  loss 
of  nearly  .t'W.tKlO.  in  TJ14-I5  this  was  converti^d  into  a  net 
profit  of  fsO,(KX),  which  further  jumped  to  i'l*l,0(«)  last  year. 
The  net  profits  for  the  year  just  ended  are  now  returned  at 
£]6'2,fKKI.  so  that  in  four  years  there  is  a  dilference  of  no  less 
than  .^IHO.OOd  in  the  profit.'?.  The  directors  retain  the  divi- 
dend at  10  p<^r  cent.,  which  is,  paid  free  of  tax.  equivalent 
to  13}  per  cent,  under  the  gross  late.  and  they  cany  forward 
£tJ0,(Kl0.  an  increa.so  of  nearly  .i-2l).<M)  as  compared  with  last 
year.  Once  more  the  price  is  5s.  better  at  14J.  General 
Electrics  reacted  a  little  to  20.  Henley's  have  onjnved  the 
sub.staiitial  spurt  of  15s.,  to  ICJ. 

The  telegraph  market  is  good  Ihrotigliout.  Ea.stern  Ordi- 
nary, Eastern  Extrn.sions,  and  Westerns  with  r;lobe  Ordinary 
and  Preference  all  being  wanted.  Eastern  Telegraph  has 
risen  to  I-tOJ,  "  China"  shares  to  15,  and  Western  Telegraph 
to  151,  being  what  the  Stock  Exchange  calls  a  good  market. 
A  dull  spot  is  proviiled  by  Marconi.s.  where  the  price  of  the 
shares  ha,<;  .slipped  back  to  31.  while  Americans  reacted  sharply 
to  -iis.  .3d.,  with  a  subsequent  rally  to  'Ms.  This  fall  came 
about  on  the  sjilc.s  by  speculative  buyers  apprehensive  of  the 
General  outlook.  Other  descriptions' of  Marconis  are  also  a 
httle  weaker,  but  it  is  in  Americans  that  the  principal 
activity  has  (Kcurred. 

Electricity  Supply  share.<i  are  qnietiv  firm.  No  chances 
have  occurred  in  the  price  lists  of  the  T/>ndon  companies. 
>ewcastle-on-Tyne  ordinary  have  gone  back  to  a  pound. 
British   Electric  Tractions  are  dull;  the  orHinars-  has  weak- 


ened to  3'2J,  while  the  participating  pirefereuce  keeps  about 
74J.  Transport  issues  are  not  popular  just  now.  Home  Rails 
remain  deiu'es.sed  and  weary.  Underground  "A"  shares 
drooix'd  to  5s.  (id.  Metropolitan  Consolidated  is  i  down  at  '2fi. 
lx>ndon  &,  Suburban  Traction  ordinary  changed  hands  at 
half-a-crown  on  Monday,  the  preference  at  6s.  6d.,  and  the 
4i  per  cent,  first  debenture  stock  at  GIJ.  London  United 
Tramways  1  per  cent,  debenture  has  al.so  been  dealt  in  this 
week,  at  35.  The  last  payment  of  interest  on  the  stock  was 
made  nearly  a  year  ago. 

The  whole  of  the  Mexican  Utility  group  is  very  fiat. 
Mexico  Tramways  First  Mortgage  bonds  have  lost  7i,  and  the 
Light  &  Power  Co.'s  Firsts  are  (i  lower.  Pachuca  Fives  have 
slumped  to  3'2i.  and  the  other  issues  of  the  concerns,  while 
showing  less  drastic  drops,  are  well-nigh  nomuial  in  their 
prices.  AITairs  in  Mexico  seem  to  drift  from  worse  to  worst, 
and  the  apparent  hoiielessness  of  the  situation  is  making 
holders  of  Mexican  bonds  ready  to  sell  for  whatever  they 
can  get. 

Brazilian  Tractions  keep  firm,  although  the  Rio  rate  of 
exchange  is  a  trille  un.steady.  Anglo-Argentine  Trams  first 
preference  are  1/16  down;  none  too  great  confidence  is  felt 
in  the  chances  of  the  next  dividend  being  paid.  Bombay 
Electric  preference  gave  way  -J,  other  Indian  shares  retaining 
their  strength. 

Babcock  &  Wilcox  have  receded  along  with  most  other  iron 
and  steel  descriptions;  the  shares  at  3  3/16  are  3/.32  lower. 
Rubber  shares  are  flat,  on  a  fresh  decline  in  the  price  of  the 
lu'oduce.  The  various  markets  for  tin-mining  issues  are 
better.  Armaments  are  dull,  with  a  few  exceptions,  of  which 
Vielcers  stand  out  conspicuously.  Bu.siness  in  most  of  the 
markets  runs  on  verv  thin  lines. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

HOMB   EUCCTRIOITT  OoUPANIBS. 

Dividend  Price 

..      '      ^  Dec.  U,    Rise  or  fall 

1916.  1916,  1917.        tbie  week. 

Brompton  Ordinary       ....      10         9  6i  — 

Charing  Cross  Ordinary          ..65  4i  — 

do.       do,         do.     4iPre(..       H       *i  8g  — 

Chelsea        4  8  SI  — 

City  of  London 8  8  18J  — 

do.       do.    6  per  cent.  Fret,       6  6  lOi  — 

County  of  London          ....       T  7  11  — 

do.         6  per  cent.  Prei.       6  6      ,  ICj^  — 

Kensington  Ordinary     ....        7  6  sf  — 

London  Electric B  Nil  1  — 

do.        do.  6  per  cent.  Pret.       6  4  8i  — 

Metropolitan         8  8  8i  — 

do.            4i  per  cent.  Pref.       *i  H  8j  — 

St.  James' and  PaU  Mall          ..8         8  7  — 

South  London       6  6  3  — 

South  Metropolitan  Pref,         . .        7  7  21/6  — 

Westminster  Ordinary  ....       7  7  68  — 

TkLEQBAPHB  and  TKLXPHONBa, 

Anglo-Am.  Tel.  Pref 6         6  96*  — 

do.            Def 83/6      U  38^  — 

Chile  Telephone 8         8  7ti,  — 

Cuba  Sub.  Ord 6         7  9j  — 

Eastern  Extension          ..        ..        B         8  16  -f  J 

Eastern  Tel.  Ord.            ..        ..        8         8  1604  +  1 

Slobe  Tel.  and  T.  Ord 7         7  ISf  — 

do.               Pref.           ..8         6  lOj  — 

Great  Northern  Tel^      ....      23  -24  3fi  —J 

Indo-European 18  IS  62^  — 

Marconi       10  16  8J  —J 

Oriental  Telephone  Ord.        ..      10  10  8i  — 

United  R.  Plate  Tel 8         8  6}3  +  ^ 

West  India  and  Pan 6d.  6d.  1,\  — 

Western  Telegraph       ....       7         B  16  j  +  J 

Hour  RAii,a, 

Central  London,  QI'd.  Assented        i         4  60)  — 

Metropolitan         1         1  3i  —  i 

do.         District       ..         ..      Nil  Nil  16)  — 

Underground  Electric  Ordinary     Nil  Nil  1|  — 

do.              do.     "A"     ..     Nil  Nil  6/ii  -6d. 

dOi              do.     Income         6         4  81)  — 

F0BBi3N  TrAUB,   ftO. 

Dividend 

1916.  1916 

Adelaide  Sup.  6  per  cent.  Pref.        6  8  ii  — 

Anglo-Arg.  Trams,  First  Pref.          ei       6i  2J  —J, 

do.                 2nd  Pref.  ..         6j  —  2*  — 

do.               6  Deb.      ..6         6  66$  —  i 

Brazil  Tractions 4          4  46  41 

Bombay  Electric  Pref 6         6  98  —  J 

British  Columbia  Elec.  RIy.  Pfce,    6         6  42*  — 

do.             do.           Preferred  Nil  Nil  SO'  — 

do.             do.           Deferred  Nil  Nil  28  — 

do.             do.           Deb.           ii        41  66  — 

Mexico  Trams  6  per  cent.  Bonds     NU  Nil  SUt  — 7i 

do.           6  per  cent.  Bonds     Nil  Nil  8!!i  — ij 

Mexican  Light  Common          ..        Nil  Nil  22^  — 

do.             Pref Nil  Nil  81  — 

do.            Ist  Bonds       ..       Nil  Nil  81)  —6 

MAMUFAOTtTBJNa  OOHPAIIIBS. 

Babcook  ft  Wilcox         ..        ,.       16  16  8.;,  —  .,,^ 

British  Aluminium  Ord.          ..         7  10  1^  — ' 

British  Infialatvd  Ord 17i  20  S  — 

British  Wontfnghouse  Prof,     ..         7$        71  21,1  —1 

Callondors 30  90  14t '  — 

do.        6  Pref 6         B  41  — 

Oastner-Kollner 32  SO  tX  — 

Edison  Swan,  fnlly  paid         . .       —  —  2j  — 

do.       do.  4  per  cent.  Deb.        4  4  76«  +1 

Electric  Construction   ..        .,74  74  1,-;^  — 

Qen.  Bleo.  Pref 6  6  10)  —1 

do.        Ord 10  10  20  —  i 

Henley 36  96  164  +  I 

do.      44  Pref H  H  *  — 

IndlaRobber       10  10  141  +  * 

XelegiapbtOon 30  90  4I§  — 

I*  Dividends  pald'free  of  Income-tax. 


Yield 

P.O. 

£6  18 

6 

5  17 

8 

6  18 

4 

6    9 

1 

6    0 

9 

6  18 

6 

6    7 

8 

5  18 

6 

6  11 

7 

Ni; 

5    6 

8 

4  12 

4 

7     4 

n 

6  14 

6 

6  13 

4 

6  10 

A 

6    6 

8 

6     4 

8 

6    8 

4 

It  11 

4 

•7  11 

4 

•B    6 

8 

•6    6 

4 

•6    1 

in 

6  17 

I 

6  12 

6 

6    8  10 

4  15  10 

8    4 

0 

•6  17 

A 

•3    9 

« 

♦6    6 

0 

6  12 

4  11 

0 

Nil 

Nil 

Nil 

•4  18 

2 

6    8 

1 

9  11 

4 

7  10 

8 

6    4 

9 

U  16 

4 

NU 

Nil 

7    fi 

7 

Nil 

Nil 

Nil 

NU 

4  14 

1 

6    8 

I 

6  13 

4 

5  11 

4 

8  18 

0 

6    1 

8 

6  16 

B 

Nil 

6    6 

0 

6    6 

4 

5  14 

3 

6     0 

n 

7  11 

A 

6  12 

2 

»6  16 

7 

•6  16 

7 
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GAS     FIRING     B01LEK5. 


Bv  T.  M.  HUNTER,  M.A.,  B.Sc. 

(Abstract  of  paper  read  before   the  Institution   of 
Klectrical  Enginkehs.) 

[Concluded  from  page  551.) 

Boiler  Draught. — The  effkioncy* of  a  boiler  dopends  for  any 
given  combustion  arraiit,'oin<'nt  on  two  factors — the  gas  pres- 
sure and  the  chimney  draught,  (las  pressure  regulates  the 
quantity  of  gas  admitted  to  the  boiler;  the  chiluncy  draught 
regulates  the  air  drawn  in  at  the  boiler  front,  an<l  also  the 
speed  at  which  the  pR)ducts  of  combustion  travel  through  the 
boiler.  Given  a  gas  which  does  not  materially  change  in  its 
comiwsition,  a.  boiler  will  always  give  uniform  results  provided 
that  the  gas  pressure  and  the  chimney  draught  are  constant. 
If  the  products  of  combustion  travel  through  the  boiler  at  a 
certain  constant  speed,  the  question  of  regulating  the  gas  is 
a  comparatively  easy  one;  whereas  if  a  boiler  is  joined  to  a 
8taek,  the  question  of  draught  is  more  difficult.  Tlie  draught 
obtainable  from  a  given  staek  varies  with  the  temperature  of 
the  waste  gas  entering  the  stack  and  with  the  outside  tem- 
perature of  the  atmosphere.  For  this  I'eason  the  author  would 
.  advocate  where  possible  the  adoption  of  automatic  damper 
control,  or  of  induced  draught.  With  a  constant  draught  and 
a  constant  gas  pressure  there  should  be  no  difficulty  whatever 
in  obtaining  a  constant  maximum  efficiency  on  a  gas-fired 
boiler. 

The  theory  is  often  propounded  that  the  efficiency  of  a 
boiler  increases  with  the  velocity  of  the  products  of  combus- 
tion ;  this  theory  is  incorrect.  •        _ 

Boiler  Settings. — Boiler  settiBgs  sufficiently  substantial  to 
limit  the  conduction  losses  by  insulating  a  boiler  are  equally 
necessary  for  coal  and  gas-fired  boilers.  It  is  preferable  to 
have  a  poor  boiler  with  a  good  setting  than  the  best  boiler 
with  a  bad  setting. 

The  losses  of  efficiency  by  way  of  boiler  settings  are  two- 
fold— the  loss  through  infiltration  of  false  air  into  the  boOer 
through  the  brickwork,  and  the  loss  by  radiationi  and  conduc- 
tion of  heat  from  the  boiler  out  through  the  brickwork.  As 
regards  the  entry  of  false  air,  all  this  air  must  be  heated  to 
the  exit  temperature  of  the  'gases.  The  actual  heat  thus  car- 
ried aw'ay  to  the  chimney  is  not  the  whole  of  the  loss,  as  there 
must  also  be  taken  into  accomit  the  loss  in  temperature  of  the 
flue  gases  when  mixed  with  the  false  air.  This  lowers  the 
ratio  of  the  temperature  of  the  gases  to  the  temperature  of 
the  boiler  tubes,  and  therefore  reduces  the  efficiency  of  the 
heat  exchange.  The  loss  of  efficiency  by  infiltration  of  false  air 
is  in  many  cases  15  per  cent,  or  more. 

The  procedure  in  order  to  discover  air  leakages  in  boiler 
settings  is  very  simple.  If  a  sample  of  the  waste  gas  taken 
at  a  distance  of  15  ft.  from  the  burner  nozzles,  or  in  the  case 
of  Lancashire  boilers  at  the  end  of  the  first  flue,  yields  a  cer- 
tain percentage  of  COj,  the  same  proportion  of  CO,  should 
prevail  throughout  the  boiler.  Should  there  be  a  decrease  in 
COj,  it  would  prove  the  presence  of  air  leakages,  and  by 
taking  tests  at  varying  distances  from  the  burner  nozzles,  the 
places  where  air  leakages  occur  can  be  exactly  ascertained.  As 
soon  as  these  air  leakages  have  been  found  they  must  be 
stopped.  The  first  thing  to  be  done  in  such  a  case  would  be 
to  clean  the  outer  side  of  the  brickwork  settings  thoroughly, 
remove  all  loose  mortar,  and  repoint  the  brickwork.  This 
will,  as  a  rule,  greatly  improve  matters,  but  brickwork  set- 
tings have  generally  a  very  large  number  of  smlU  crevices 
which  are  hardly  visible  to  the  eye.  In  order  to  close  these 
it  is  necessary  to  cover  the  brickwork  settings  with  several 
coats  of  thick  tar,  which  should  be  renewed  from  time  to  time 
until  the  whole  of  the  brickwork  is  covered  with  i  in.  layer 
of  tar. 

The  losses  through  radiation  and  conduction  of  heat  from 
a  boiler  are  not  sufficiently  realised.  When  we  consider  that 
there  are  boilers  which  lose  1^  per  cent,  from  these  causes, 
and  others  which  lose  15  per  cent.,  it  is  evident  that  matters 
require  attention.  Owing  to  the  difficulties  of  accurately 
measuring  large  volumes  of  gas  in  the  state  in  which  it  is 
used  for  boiler  firing,  it  is  practically  impossible  to  measure 
directly  the  radiation  loss  while  gas  firing  a  boiler.  The  usual 
practice  is  to  test  this  loss  when  coal  firing  the  boiler,  and 
to  aesume  that  the  loss  is  the  same  while  gas  firing.  The 
results  of  a  large  number  of  tests  of  well-protected  boilers, 
which  were  published  some  time  ago,  showed  that  in  no  case 
was  the  radiation  loss  over  2|  per  cent. 

One  very  common  mistake,  for  which  one  has  to  pay  very 
dearly,  is  to  have  boilers  in  the  open  air,  and  not  in  a  boiler 
house.  .As  the  radiation  losses  are  dependent  on  the  tempera- 
ture inside  the  brickwork,  the  thickness  of  the  brickwork, 
the  temperature  on  the  outside  of  the  brick,  and  the  wind 
velocity,  the  radiation  losses  in  the  winter  months,  with  rain 
and  high  winds,  must  be  very  much  larger  than  in  the  case 
of  summer  heat.  A  30  ft.  X  8  ft.  Lancashire  boiler  working 
continuously  on  ga^  raises  steam  worth  over  £2,000  per  annum 
at  present.  It  is  possible  in  almost  every  case  to  save  5  per 
cent,  in  the  radiation  loss  by  putting  a  house  round  a  boiler, 
saving  £100  a  year. 

Another  mistake  which  la  very  frequently  made  is  that  the 
brickwork  is  not  thick  enough.     It  is  no  economy   to  build 


light  boiler  settings,  as  the  addiln.iial  co»t  of  heavier  walls, 
itc,  will  very  soon  be  repaid  <]ii  the  savings  in  radiation. 
For  a  Lancashire  boiler  in  the  open  air,  the  radiation  loss 
from  the  exposed  front  is  about  1  |ki  cent.,  show-ing  a  loss 
of  d£90  i^r  annum,  a  sum  which  would  pay  many  times  for 
the  cost  of  a  suitable  covering  As  a  rule,  nifKlcrn  water-tube 
boilers  have  suitably  thick  brichwork  settings. 

In  cases  where  it  is  not  convenient  or  practicable  to  deter- 
mine the  losses  of  a  boiler  through  radiation  and  conduction 
of  heat  by  means  of  a  careful  test  of  the  boiler  with  coal 
tiring,  these  losses  may  be  roughly  estimated  at  the  following 
figures  :  — 

In  boiler  house.      In  open  air. 

Water  tube  boiler        IJp.c.  to3p.c.    0  p.c.  to   8  p.c. 

Lancashire  boiler         5  p.c.  10  p.c.  to  12  p.c. 

Combustion. — A  good  combustion  arrangement  will  give 
complete  combustion  with  an  excess  of  air  of  10  per  cent. ; 
but  with  the  usual  industrial  gases  there  arc  such  large  fluc- 
tuations in  the  composition  and  calorific  value  that  we  do  not 
usually  dare  to  reduce  the  excess  of  air  for  continuous  work- 
ing under  20  per  cent,  on  account  of  the  danger  of  having 
unburned  gas  in  the  waste,  gases.  Good  combu.stion  can  only 
be  attained  by  providing  an  intuuate  mixture  of  air  and  gas. 
Complete  combustion  should  take  place  very  rapidly,  at  the 
highest  [xjssible  temperature,  and  with  the  smallest  possible- 
excess  of  air. 

Each  ca.se  has  to  be  considered  in  all  its  details.  It  is  not 
always  .safe  to  say  that  a  certain  combustion  arrangement  will 
suit  because  it  is  working  succes.sfully  in  another  plant  under 
somew-hat  similar  conditions. 

Combustion  arrangements  have  to  be  designed  to  suit  three 
different  conditions  of  gas  pressure:  — 

1.  Steady  pressure  of  1  in.  water  gauge  or  more. 

2.  Intermittent  pressure,  ranging  constantly  from  1  in. 
water  gauge  or  more,  to  nil,  with  total  stoppage  of  the  gas 
flow  and  extinction  of  the  flame. 

3.  Very  low'  gas  pressure,  or  a  pressure  which  may  some- 
times be  high,  but  is  low  for  considerable  periods. 

(1)  For  a  steady  gas  pressure  the  Bunsen  type  of  burner 
gives  the  best  results.  A  good  burner  of  this  type  provides 
its  own  primary  air,  which  amounts  to  60  per  cent,  of  the 
air  necessai-y  for  combustion.  The  gas,  acting  as  an  injector, 
draws  in  this  air,  and  also  mixes  thoroughly  the  air  and  gas 
before  ignition  takes  place.  Whether  or  not  the  burner  is 
doing  its  duty  in  this  resi^ect  can  be  tested  by  taking  a  CO, 
reading  of  the  gas-air  mixture  in  the  burner  barrel.  The 
secondL_->'  air,  which  is  just  as  essential,  is  drawn  in  by  the 
chimney  draught,  in  conjunction  with  the  injector  action  of 
the  mixture  emerging  from  the  burner  nozzle. 

The  maximum  flame  temperature  should  be  found  in  the 
region  of  the  boiler  within  a  few  feet  of  the  burner,  and  there 
should  be  a  minimum  volume  of  flue  gases  carrying  away 
heat  to  the  chimney.  The  amount  of  gas  to  be  burned  in  a 
boDer  is  only  limited  by  the  volume  of  gases  with  which  the 
flues  can  deal  under  the  conditions  of  gas  pressure  and  chim- 
ney draught.  Thus  the  boiler  output  is  larger  than  it  could 
possibly  be  with  a  bad  combustion  arrangement,  in  addition 
to  the  efficiencv  being  improved. 

(2)  Intermittent  gas  pressure  is  found  at  most  ironworks 
having  no  gas-cleaning  plant.  Eaeh  time  a  bell  is  lowered 
to  admit  the  charge  into  a  blast  furnace,  the  gas  pressure 
drops,  and  usually  the  gas  fails  altogether.  Ordmary  Bunsen- 
type  burners  are  useless  under  these  conditions.  They  bght 
back  at  the  gas  inlet  inside  the  mixing  tube,  and  each  burner 
requires  attention  from  the  boilerman  every  time  the  pressure 
falls— say  every  10  minutes— an  impossible  proposition.  It  is 
only  very  recently  that  this  problem  has  been  solved.  Burners 
have  been  developed  which  draw  in  and  mix  primary  air 
with  the  gas  in  a  similar  manner  to  the  Bunsen  burner. 
These  burners  work  on  the  injector  principle.  Their  mixing 
tubes  are  made  conical,  expanding  in  cross-section  from  the 
gas  inlet  to  the  burner  nozzle.  This  form  offers  practically 
no  frictional  resistance  to  the  flow  of  the  mixture  of  gas  and 
air.  It  is  well  known  that  a  flame  travels  through  a  mixture 
of  air  and  gas  at  a  certain  definite  speed  for  a  known  mix- 
ture. The  burners  are  so  proportioned  that  tBe  speed  of  the 
mixture  of  air  and  gas  at  the  burner  nozzle  is  greater  than 
the  speed  of  the  explosive  reaction  of  the  flame,  and  there- 
fore, when  the  gas  pressure  is  present,  the  gas  burns  at  the 
end  of  the  burner.  When  the  gas  pressure  falls  the  gas  bums 
at  that  point  where  the  speed  of  the  gas-air  mixture  corres- 
ponds to  the  speed  of  the  flame.  When  gas  fails,  the  flame  is 
extinguished,  and  a  small  coal  fire  is  kept  in  the  boiler  to 
ignite  the  gas  when  it  returns.  .As  soon  as  gas  pressure  re- 
turns, the  velocity  of  the  gas-air  mixture  forces  the  flame 
out  of  the  mixing  tube,  and  combustion  continues  at  the 
burner  nozzle  as  before. 

It  is  found  that  this  burner  automatically  adjusts  over  con- 
siderable variations  of  gas  pressure,  the  weight  of  primary 
air  drawn  in  to  the  weight  of  gas  passing  on  account  of  the 
absence  of  friction  in  the  mixing  tube.  At  one  English  iron- 
works, on  a  Lancashire  boiler  working  at  a  gas  pressure  of 
about  1-in.  water  gauge,  it  is  fojmd  that  the  temperature 
of  the  waste  ga.ses  is  315  dec.  C,  while  the  temperature  in 
neighbouring  boilers  fitted  with  the  old  combustion  arrange- 
ment is  from  700  deg  C.  to  900  deg.  C,  with  combustion  still 
taking  place  at  the  dampers. 

(3)  To  deal  with  gas  at  a  very  low  gas  pressure,  and  to  get 
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a  giMxl  mixture  of  gas  and  air,  is  iuipossibje  without 
juechanical  assistance.  No  burner  will  mix  them  properly. 
A  Bunseu-t.vpe  burner  would  light  back  at  once  at  such  low 
gas  pressures. 

If  the  pressure  of  either  gas  or  air  is  raised  to  '2  in.  or  more, 
the  conditions  are  then  similar  to  those  in  (1)  where  a  stead.v 
gas  pressure  exists.  The  mixing  in  the  burner  is  done  either 
by  the  gas  or  by  the  primary  air  entering  under  pressure; 
and  the  secondary  air  is  drawn  in  at  the  burm'r  nozzle  as 
usual.  To  raise  the  gas  pressure,  a-  fan  is  inserted  in  a  by- 
pass on  the  gas  main,  and  three  valves  are  provided  to  cut 
off  the  fan  on  each  side  and  to  close  the  gas  main  when  the  by- 
pass is  oijen.  The  fan  to  raise  the  au-  pressure  has  only  to  deal 
with  GO  jx^r  cent,  of  the  air  required,  but  an  air  main  is 
requir<'d  connected  io  eadi  burnei-.  .•\lthough  both  these 
iiK'thods  are  costly,  the  results,  both  as  to  additional  boiler 
load  and  as  to  improved  efficiency,  are  so  satisfactory  as  to 
pay  many  times  over  tor  the  outlay. 

When  a  short,  int^n.st^  tlame  is  required,  we  must  us<^ 
■either  air  or  gas  under  considerable  pressure.  This  method 
is  well  known  in  the  cflse  of  gas  furnaces  for  reheating  and 
melting.  From  li  to  2  lb.  per  sq.  in.  pressure  on  the  air 
supply  is  the  most  suitable  pressure,  though  excellent  results 
are  got  with  12-in.  i water  gauge)  pressure.  The  whole  of 
the  air  needed  for  combustion  is  supplied  by  the  mixing 
arrangement,  no  secondary  air  being  used.  The  author  be- 
lieves that  by  this  method,  which  puts  the  boiler  under  pres- 
•.sure,  and  by  simply  drawing  oft'  the  pioducts  of  combustion 
by  the  chimney  draught,  we  should  make  a  considerable  ad- 
vance in  the  direction  of  large  boiler  outputs  combined  with 
high  efficiency. 

A  smaller  combustion  space  is  needed  in  proportion  as  the 
air  and   gas  are  more  intimately  mixed  in   the  burners. 

Preheated  air  and  hot  gas  are  of  great  advantage  for  boiler 
firing.  Air  preheated  to  190  deg.  C.  was  used  at  one  plant, 
with  produu^r  gas  of  150  therms  i>er  cu.  ft.  The  sensible  heat 
of  the  air  added  5  per  cent,  to  the  calorific  value  of  the  gas, 
and  thus  rai.sed  the  flame  temperature.  It  depends  upon 
where  the  heat  is  got.  whether  it  really  adds  anything  to 
the  total  efficiency.  If  the  air  or  gas  is  heated  by  waste  gas, 
say  in  an  economiser  or  in  passages  outside  the  walls  of  the 
boiler,  the  heat  then  supplied  is  all  clear  gain. 

Gas  Measurement. — If  the  evaporation  of  a  boiler  is  known, 
the  only  other  thing  required  is  to  know  the  quantity  of 
ga-s  consumed.  Here  a  serious  difficulty  arises.  Wherever  a 
large  quantity  of  gas  is  concerned,  gas  measurements  are 
dLfficult,  and  where  the  gas  is  of  high  and  varying  tempera- 
ture and  carries  a.  large  quantity  of  dust,  they  are  next  to 
impossible.  Velocity  measurements,  with  the  assistance  of 
the  Pitot  tube  or  throttling  disk,  or  anemometer,  cannot  be 
trusted  to  give  absolute  readings,  but  they  are  very  effective 
in  giving  readings  which  are  relatively  correct  from  day  to 
day.  To  obtain  the  actual  values  there  is  no  other  way  but 
to  resort  to  theoretical  calculation,  and  to  draw  up  a  balance- 
sheet  for  the  carbon. 

A  meter  of  the  rotary  type  should  be  calibrated  by  means 
of  a  gasijiiieter,  both  before  and  after  use,  with  the  actual 
gas  it  is  mea.suring.  If  this  is  not  done,  large  errors  may 
arise.  With  Pitot  tube  meters,  the  Pitot  tube  must  be  kept 
clean,  and  should  be  examined  and  blown  out  at  short  in- 
tervals. Meters  working  by  the  dift'erenc«  of  pressure  on  the 
two  .sides  of  a  throttling  disk  in  the  gas  main  are  less  apt  to 
•deceive  than  Pitot  tube  meters,  because  they  are  not  so  liable 
to  be  affected  by  eddies  in  the  gas  How.  Velix'ity  readings 
should  never  be  used  unless  the  |iipe  in  which  they  are  taken 
is  straight  for  about  10  diameters'  length  on  each  .side  of  the 
point  of  reading.  The  author  has  u.sed  both  Pitot  tube  and 
throttling  disk  gas  meters  at  several  different  plants,  and  on 
the  whole  has  had  reason  to  be  satisfied  with  the  readings 
they  gave  of  relative  volumes. 

Holler  Control. — There  are  three  metliods  by  which  we  can 
test  what  results  are  being  got  by  a  boiler,  namely,  (1)  by 
measuring  the  gas  supplied  and  the  -nater  evaporated,  (2)  by 
analy.sing  and  taking  the  temix-rature  of  the  waste  gases,  as 
described  above,  and  (.'))  by  taking  the  combustion  temi>era- 
ture.  .Ml  the.se  methods  are  good.  The  chemical  method  is 
slower  and  more  laborious  than  the  pyrometer  method,  but 
it  is  chea[>er  and  gives  much  more  information. 

For  testing  the  combustion  temp<>iature  a  pyrometer  junc- 
tion is  in.serted  in  each  boiler  flue  within  a  short  distance  of 
the  nozzle  of  the  burner.  All  these  junctions  can  be  wired 
to  one  dial,  with  switches  to  connect  each  junction  in  turn 
to  the  dial.  Such  aii  arrangement  is  especially  desirable  if 
the  engineer  in  charge  has  no  time  to  he  constantly  at  the 
1)oiler  plant.  He  can  have  the  dial  in  his  office,  nnd  can  at 
any  moment  read  the  tem|>erature  in  front  of  each  burner 
nozzle,  and  give  instructions  to  the  boilerraan  to  attend  to 
such  burners  as  are  not  working  siitisfactorily. 

\  CO,  recorder  on  the  lioiler  flue  is  an  excellent  check  on 
the  results.  It  will  be  reali.sed.  however,  that  very  deceptive 
deductions  may  be  made  from  the  readings  of  this  instrument. 
Although  the  CO,  reading  is  g<x)d.  there  may  be  nnburned 
CO  pres.'nt.  causing  serious  los.ses.  If  an  instrument  were 
fitt<>d  to  record  CO.  ind  CO  siimiltjineously.  it  would  be  the 
ideal  arrangement  for  the  chemical  control  of  gas-fired  boilers, 
and  the  author  sees  no  rea.son  why  such  an  instrument  should 
not  Ix'  made  and  sold  at  a  reasonable  price. 

A  gas-pressure  gauge  should  be  fitted,  if  not  at  eaih  boiler. 


at  least  at  c\ciy  range,  in  a.  place  easily  seen  by  the  boiler- 
man.  In  addition,  a  differential  draught  "auge  should  be 
fitted  to  each  boiler,  showing  the  dillereuce  in  draught 
between  the  front  and  back  of  the  boiler,  and  a  plain  mark 
should  be  made  on  the  dial  at  the  reading  which  the-  boiler- 
man  is  to  maintain  by  means  of  his  dampers.  With  these 
gauges  it  is  au  easy  matter  to  instruct  a  boilerman  how  to 
c-ontidl  his  burners  without  trusting  aloni'  to  the  appearance 
of  tlie  llamc.  even  under  varying  conditions  of  gas  pressure 
and  chimney  draught.  On  iiirge  boilers  working  at  steady 
gas  pressure  it  pays  well  to  install  automatic  damjier  control 
to  maintain  a  uniform  chimney  draught. 

Water  meters  are  a  necessity  for  careful  boiler  control.  At 
least  one  meter -to  every  range  of  boilers  is  necessary.  Gas 
meters  should  also  be  installed. 

In  all  large  works  a  man  should  be  appointed  to  take 
g<'ueial  charge  of  the  steam  output.  He  need  have  no  great 
chemical  or  enginceiing  training,  as  his  business  is  simply 
to  run  his  boilers  at  their  maximum  efficiency,  and  all  engi- 
neering matters  would  be  resei-ved  for  the  engineer  or  mana- 
ger. A  suitable  man  can  be.  got  for  £i  a  we«k  in  ordinaiy 
times,  but  of  course  he  would  require  a  little  training  from  a 
chemist  or  engineer  before  he  fully  understood  his  duties. 
The  author  has  trained  one  such  man,  and  found  that  he 
picked  up  the  requirements  very  quickly  and  carried  out  his 
duties  most  successfully.  At  a  works  raising  1(I0.(KX)  lb.  of 
steam  per  hour  the  value  of  the  .steam  is  about  dE40,000  per 
annum.  If  the  man  in  charge  of  the  boilers,  by  his 
effective  control,  improves  the  efficiency  by  only  5  per 
cent.,  the  £2,000  saved  will  pay  his  salary  many  times  over. 
In  addition,  there  is  the  advantage  that  the  maximum  pos- 
.sible  supply  of  .steam  will  always  be  secured.  Even  with  the 
best  combustion  arrangements,  the  residt  of  intelligent  control 
will  be  a  saving  of  at  lea.st  6  per  cent,  as  compared  with  the 
results  to  be  attained  with  the  same  installation  run  simply 
l)y  boilermen,  .so  that  there  is  no  possible  excuse  for  a  com- 
pany that  neglects  to  apiwint  such  a  man.  In  large  American 
works  the  steam  engineer  is  a  recognised  necessity,  and  he 
is  a  highly  paid  official. 

The  best  outfit  of  recording  instniments  is  useless  unless  a 
constant  and  intelligent  use  of  them  is  ab.solutely  enforced. 
All  the  temperatures,  pressures,  volumes,  and  analyses  taken 
should  be  enten-d  up  in  a  special  book.  At  lea.st  once  a  week 
a  balance-.sheet  should  be  drawn  up,  showing  the  allocation 
of  the  gas  to  each  part  of  the  work  and  the  results  obtained' 
therefrom.  This  .should  be  submitted  to  the  manager  weekly, 
with  the  necessary  explanation  in  ca.se  any  result  falls  short 
of  the  required  efficiency.  If,  in  addition  to  this,  the  boiler- 
men  and  the  man  in  charge  of^the  boiler  plant  are  given  a 
premium  for  maintaining  good  results,  boiler  control  will 
soon  develop  into  a  fine  art,  and  prove  an  important  source 
of  revenue. 


PYROMETERS  AND  PYROMETRY. 


DiSCUSSIO.N'    AT   THE    FaRADAY   SOCIETY'S   MEETING. 

(Concluded  from  page  534.) 
Applications  of  Pyrometry  to  the  Mctalluryy  and  Heat- 
Treatment  of  Steel. — A  group  of  papers,  and  as  many  speeches, 
dealt  with  this  important  a.siJect  of  the  subject.  Whatever 
may  in  the  future  be  the  outcome  of  some  of  the  newer 
methods  ol'^measuiing  higli  temperatures  already  referred  to, 
at  present  the  various  forms  of  optical  i)yi-ometers  hold  the 
held — not  without  a  good  deal  of  unfiiendly  criticism — for 
taking  the  t4'mi)erature  of  molten  steel.  If  the  contention 
of  Dr.  W.  RosENiiAiN  proves  to  be  correct,  that  the  future 
must  lie  with  a  pyromettT  tlie  sensitive  members  of  which 
are  outside  the  furnace,  this  must  always  be  the  case,  but 
it  is  well  not  to  dogmatise  on  the  future.  Mr.  J.  A.  Rhodin's 
view  was  that  the  optical  pyrometer  was  ei5.sentially  unsati-s- 
factory,  on  account  of  the  personal  equation  involved.  Tlie 
truth  apiX'ars  to  be  that  this  ty|>e  of  instrument  is  capable 
of  extraordinary  accura<-y  if  it  is  us(^d  by  carefully-trained 
obsi'rvers  and  under  projx^r  conditions,  namely,  "  black 
body  "  conditions,  or  the  necessary  corrections  made  if  these 
be  imixM-fectly  fulfilled.  The  optical  proi)erties  of  the  glaBs 
for  the  eyepiec<!  was  not  to  lie  lost  sight  of.  Dr.  J.  A. 
IlAKKHl!  reminded  the  meeting.  The,s«>  are  fairly  simple  quali- 
fications, and  .vet  it  would  .st^eni,  judging  from  many  speakers, 
that  they  are  not  clearly  grasixnl  even  by  expert  iLsers  of 
pyrometers.  One  of  the  most  fruitful  results  of  the  discus- 
sion should  be  to  emphasise  the  care  with  which  pyrometers 
have  to  l>e  useil — especially  for  t^Mnperaturcs  above  1..500  deg. 
C. — and  tlx'ir  readings  interpret<^d.  As  to  their  limits  of 
accuracy,  Mr.  Cosmo  Johns  actually  talked  of  variations  of 
+  2..5  deg.  C.  in  readings  taken  at  some  1,(100  deg.  C,  and 
Prof.  .1.  O.  Arnold,  F.R.S.,  using,  in  .i  particular  eeries 
of  exiwriments,  five  different  types  of  pyrometer  (the- 
I  ery  thermoelectric  radiation,  the  Fery  bimetallic  spiral 
spring,  the  Fo.st<'r  ba.se-metal  th.'riiKK'Ouple,  a  modified 
Wanner  nidiation.  and  a  Mi'sure  and  Nouel  radiation  pyro- 
meter), and  emploving  ilifferent  observiTs.  arrived  over  a 
wide  .series  of  readings  at  a  grand  mean  t^-injierature  of  1,2% 
deg.  C,  when  1.300  deg.  C.  wae  the  temperature  aimed  ai. 
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IJotli  Mr.  Cos.MO  Johns  (Slu'lliold)  uud  Dr.  A.  Mt.CAMr. 
((ilaagow)  spokf  on  tc'iin>oraturc  di't-enninatious  of  liciiiid 
mUx'I.  Dr.  McCaiict!  lias  uow  ovolvod  a  system  uudcr  which 
nearly  J'2,(K)()  doUMiiiination.s  are  made  in  the  course  of  tho 
year,  usinj,'  the  Siemens  optical  pyrometer.  Hi.s  oxporience 
wa.s  that  licquent  .staiulardi.saliun  was  nece.s.sary,  Lmt  il'  the 
pnjjM'r  pr4;cautions  \\cie  taken,  the  apparent  temperature  of 
the  slafl  surface  could  be  kept  constant  between  i,i>V)  do^. 
and  l.liTjO  dey.  t'.,  to  the  great  advantage  of  the  furnace 
lining.  The  true  temperature  would  he  the  apparent  tem- 
perature less  an  amount  depending  on  the  tempciature  of  the 
flame  and  the  cmi.ssivity  of  the  .slug.  The  true  teniperatur<' 
of  liijuid  steel  he  considered  to  be  l.fitKl  deg.  C.  and  castings 
below  this  gave  cold  heats.  Dr.  W.  11.  HATFlKi.n  (Sheflield) 
found  a  disparity  as  treat  as  nearly  '.'(M)  deg.  C.  between  the 
leadings  of  the  temperature  of  molten  .steel  by  a  thermo- 
I'ouple  and  the  Cambridge  optical  instrument,  due,  of  course. 
to  imjvrfect  blaek-body  conditions.  Both  Dr.  Ilattield  and 
Dr.  McCance  had  nuich  to  .say  which  was  of  great  interest  as 
to  the  practical  precautions  to  be  taken  in  work  of  this 
kind,  for  which  refereni'c  nuist  lie  made  to  the  full  report 
of  tho  discus.sion  that  will  be  published  in  due  course.  The 
bearing  of  the  emissivity  of  the  molten  metal  surface  on 
optical  pyrometer  readings  was  discuss4;'d  in  .some  detail  by 
Prof.  K.  G.  DoN.NAX,  F.K.S.  (University  College,  London). 
who  showed  curves  and  tables  giving  the  necessary  correc- 
tions in  the  case  of  gold,  silver,  and  copiier.  It  would  be. 
very  u.seful  if  similar  curves  could  be  obtained  for  iron,  st*el. 
and  molten  slags.  Mr.  Cosmo  Johns  gave  the  results  of 
hi.s  experience.s  of  temperature  measurements  of  molten 
steel,  taken  with  optical  pyrometers  u.siug  monochromatic 
light,  a  system  that  liad  been  in  regular  works  practice  for 
nearly  four  years.  It  apjieared  that  skilled  observers  were 
able  unaided  to  distinguish  ditTerences  .of  15  deg.  C.  when 
steel  was  flowing  into  a  ladle,  and  10  deg.  when  running  into 
an  ingot  mould,  so  that  any  system  of  pyrometry  called  for 
an  accuracy  of  ±  5  deg.  C.  More  than  this  was  attainable  by 
trained  observers  if  standard  conditions  of  ob.servation  were 
adopted.  Mr.  Johns  proceeded  to  state  these  conditions,  both 
as  regards  the  proper  part  of  the  sti'eam  to  observe  and  the  . 
lelative  time  of  observation,  seeing  that  the  temperature  of 
a-  flowing  stream  was  hound  to  be  either  rising  or  falling. 
Observations  on  the  tem[ierature  of  the  interior  linings  of 
furnace.s  after  the  steel  had  run  out  were  of  considerable  in- 
terest as  bearing  on  the  softening  or  fusion  range  of  the 
refractories  employed.  Under  proper  conditions,  every  detail 
inside  the  furnace  was  visible :  joints  in  the  brick  work,  junc- 
tions of  sand  banks  with  the  side  walls,  port  oi>enings,  and 
places  where  wear  had  oecun-ed  could  all  be  perceived.  A 
research  on  the  emissivity  of  silica  bricks  at  steel-furnace  tem- 
lieratures  was  called  for.  Dr.  McCance's  experiences  agreed 
closely  with  those  of  Mr.  Johns. 

The  application  of  pyrometry  to  the  hardening  of  high- 
speed tools  was  discussed  by  several  .speakers,  notably  by  Prof. 
J.  O.  Arnold.  .A.t  Sheffield  University  the  practice  is  to  im- 
merse the  tool  in  a  bath  of  barium  chloride  fused  by  a  cur- 
rent which  passes  into  it  through  iron  electrodes.  Perfect 
regularity  of  temperature  is  attained,  1,300  deg.  C.  being  the 
point  aimed  at.  Mr.  P.  Peakman  (Manchester)  keeps  a  tem- 
perature record  of  his  hardening  furnace  by  inserting  a 
thermocouple  into  the  bottom  or  side  of  the  furnace.  The 
readings  of  this  being  standardised  it  acts  as  a  check,  and  it 
is  unnecessary  to  take  the  actual  temperature  of  the  high- 
temperature  zone.  For  the  calibration  of  thennocouples  he 
■suggested,  incidentally,  to  use  a  piece  of  steel  of  known  trans- 
formation point.  Mr.  \V.  Carter  voiced  the  opinion  of  many 
nsers  when  he  urged  the  use  of  two  kinds  of  pvrometers.  a 
rough  type  for  works  use  and  a  laboratory  type  for  checking. 

Psirometry  in  Glass  Making. — Some  interesting  remarks  on 
this  side  of  the  subject  were  made  by  Mr.  C.  J.  Pkddle  (Shef- 
field). In  the  glass  industry  the  value  of  scientific  pyrometry 
was  just  beginning  to  be  appreciated.  He  advocated  the  use 
of  optical  pyrometers,  first,  becau.se  in  a  glass  tank  one  had 
almost  ideal  "  black  body  "  conditions,  and  secondly,  because 
thermocouples  could  not  be  inserted  in  the  glass,  and  even  in 
the  roof  their  life  was  likely  to  be  short.  He  saw  no  reason 
why  the  monochromatic  glass  required  for  optical  pyrometers 
should  not  be  made  here.  The  instrument  makers  had  only 
to  specify  exactly  their  requirements,  and  he  felt  .sure  the 
glass  makers  could  discover  a  suitable  glass. 

The  MrasuTcmcnt  of  High  Temperature  by  Means  of  Pot- 
tery Materials. — Under  this  title  Mr.  H.  Watkin,  of  Stoke-on- 
Trent,  contributed  what  was  perhaps  one  of  the  most  interest- 
ing papers  in  the  symposium.  Unfortunately,  metallurgy 
monopoli.sed  the  field  so  long  that  it  was  nearly  10..SO  p.m. 
before  the  Chairman  was  able  to  call  upon  Mr.  Watkin,  and 
his  paper  pas.sed  as  read  without  discus.?ion.  The  relation  of 
temperature  to  degree  of  firing  lies  at  the  foundation  of  the 
work  of  the  potter,  and  it  is  therefore  not  .surprising  that  he 
has  for  long  e.stimated  his  temperatures  by  their  effect  on 
his  clays.  Mr.  Watkin  tabulates  these  methods  of  ascertain- 
ing high  temperatures  asJollows  :  — 

1.  By  sight— by  the  colour  of  the  oven's  contents. 

2.  By  the  changes  red  clays  undergo  when  heated. 

3.  By  the  translucency  of  certain  (rial  pieces. 

4.  By  the  development  of  the  rose-tint  in  enamelling 
colours. 

5.  By  measurement  of  bulk  or  contraction. 

6.  By  the  feel  or  touch. 


7.  By  the  son.se  of  hcurmg— judgiuii  ul  the  sound  when  the 
ware  is  struck. 

None  of  these  time-honoured  methods,  however,  are  up  to 
mmlern  r<'quirements,  and  they  have  been  modified  in  the 
direction  of  gieatcr  sensitiveness,  reliability,  and  constancy. 
The  mo.st  famous  of  these  improvements  was  the  invention  of 
the  Segar  cone  in  I8yt),  when  Segar  made  up  a  series  of  cones 
h'aving  melting  [xjiuts  from  1,150  to  1,390  deg.  C.  A  still 
further  use  of  the  .same  principle  has  been  made  by  Mr. 
Watkin  in  his  "heat  recorder,"  which  consists  of  a  block  of 
Very  refractory  ware  with  five  circular  reccsst's  sunk  into 
its  top  face.  In  these  recesses  are  placed  little  p<'llets  of  fusible 
materials  of  definite  composition  and  melting-point.  The 
fusion-point  of  eaih  mixture  has  been  carefully  determined 
by  comi)arison  with  a  standard  electrical  pyrometer.  The 
pieces  that  become  fused  arc  attached  to  the  recorder,  and 
the  heat  attained  is  thus  definitely  registered.  These  re- 
corders have  been  found  useful  in  many  industries,  as  in 
lX)ttcry  and  porc'clain  numufaeture,  brick-making,  gas  works, 
glass  works,  and  lor  mmierous  processes  of  annealing.  The 
method  seems  to  he  unknown  outside  the  jiottery  industry, 
and  it  is.  therefore,  well  that  it  has  had  an  oppor- 
tunity to  be  brought  before  a  w'ide  public,  for  its  sim- 
plicity— the  ab.sence  of  any  mea.suring  instrument— may 
render  it  useful  in  many  an  unsuspected  diri>ction.  It 
nmst,  of  course,  not  be  forgotten,  as  Mr.  W.  .1.  Rees  (Shef- 
field) jiointed  out  in  a  written  coimnunication,  that  all  such 
methods  measure  not  t-emjierature.  but  heat-effect,  and  that 
the  rate  of  heating  has  to  be  con.sidered  as  well  as  the  tem- 
perature attained.  For  firing  pottery  or  burning  refractories 
it  is  the  amount  of  .shrinkage  which  is  of  importance ;  never- 
theless, as  Major  C.  W.  Thomas  iH)inted  out  (also  in  a 
written  connnunication).  to  enable  the  worker  perfectly  to 
control  his  process  he  needs  to  watch  the  progress  of  the 
shrinkage.  It  ought  to  be  considered  whether  .any  niethod  is 
capable  of  giving  this  information  short  of  a  recording  in.stru- 
nicnt.    This,  however,  is  for  the  refractory  maker  to  decide. 

Exhibits. — A  large  number  of  exhibits,  comprising  probably 
every- type  of  pyrometer  now  on  the  market,  added  consider- 
ably' to  the  interest  and  usefulness  of  the  meeting.  Among 
the  English  instruments  were  to  be  .seen  those  made  by  the 
Cambridge  Scientific  Instrument  Co.,  the  Foster  Instrument 
Co.,  Mr.  R.  W.  Paul,  and  Messrs.  Siemens  Bros.  A-  Co.,  Ltd. 
Messrs.  Hadfields,  Ltd.,  showed  a  Harker  electric  furnace 
used  for  standardising  optical  pyrometers,  and  also  a  Brown 
furnace  control  pyrometer.  Mr.  Watkin  illustrat<>d  his  paper 
with  a  range  of  pottery  temperature  indicators  and  other 
specimens,  and  Mr.  G.  E.  M.  Stone  showed  his  base-metal 
pyrometer  referred  to  in  his  paper,  and  also  .some  very  in- 
structive examples  of  faults  which  pyrometers  are  prone  to 
develop.  Tin-  Automatic  Electric  Furnaces,  Ltd..  showed  the 
Wild-Barfi«'ld  furnace  for  hardening  gauges  and  tools. 


ELECTRICITY     IN     COAL     MINING. 


At  a  meeting  of  the  North  of  England  Branch  of  the  Asso- 
CLATiON  of  Mining  Electrical  Engineers,  at  Newcastle-on- 
Tvne,  on  November  •24th,  Mr.  C.  A.  Nelson,  the  new  Presi- 
dent, delivered  an  address.  He  said  there  was  no  mmmg 
district  in  Great  Britain  which  had  the  electrical  advantages 
of  Northumberland  and  Durham.  They  had  at  their  call  one 
of  the  largest  electricity  supply  undertakings  in  the  Kingdom, 
which,  on  account  of  its  size,  could  offer  energy  to  its  con- 
sumers at  a  price  per  unit  that  no  individual  colliery  could 
generate  at,  unless  it  had  some  special  advantage.  Practically 
all  the  Northumberland  pits  would  finally  find  it  to  their  ad- 
vantage to  take  current  from  this  source.  During  the  last 
six  years  he  had  been  constantly  engaged  in  substituting  elec- 
trical for  steam  plant.  The  first  steps  were  directed  to  cut- 
ting off  the  low-pressure  boilers,  and  the  inefficient  engme| 
working  from  them.  In  each  case  comparative  prices  and 
costs  were  taken  of  up-to-date  steam  plant  and  electrical 
plant,  and  it  was  found  in  most  ca.ses  that  the  electrical  plant 
had  the  advantage.  In  comparing  the  cost  of  electricity 
taken  from  a  supply  company  with  that  of  steam  plant,  col- 
liery engineers  were  apt  to  err  in  favour  of  the  latter,  and 
he  "had  found  by  experience  that  depreciation  and  mainten- 
ance charges  for  steam  plant  were  much  under-rated.  For 
instance,  it  was  wrong  only  to  take  the  cost  of  coal  used, 
plus  cost  of  firemen,  and  repairs  and  depreciation  of  boiler 
plant;  they  should  allow  for  depreciation,  maintenance,  and 
repairs  on  steam  and  water-pipe  ranges,  boiler  pump.s,  joints, 
special  railway  sidings,  wagons,  and  bunkers,  and,  in  addi- 
tion to  firemen's  wages,  their  comi)ensatk)n,  insurance,  house 
and  coals;  for  the  locomotive,  the  driver  and  the  shunter,  as 
well  as  for  a  part  of  the  agent's,  manager's,  engineer's,  and 
engine-wright's  time.  The  cost  of  the  water  supply  also  was 
often  omitted  from  the  estimate,  as  well  as  the  cost  of  deal- 
ing with  the  ashes.  As  all  these  things  were  eliminat-ed  by 
taking  current  from  a  supply  company,  they  .should  be 
charged  against  steam.  At  the  actual  machinery,  there  was 
a   considerable  saving  in  oils,   packing,  grease,  &c.     In   elec- 
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trical  winding  he  had  als(i  found  theie  was  a  saving  in  wear 
and  tear  on  the  ropes  and  cages;  and  the  maintenance  cost  of 
the  shaft  guides,  conductors,  &c.,  was  reduced  by  reason  of 
the  smoother  w'orking.     The  maintenance  of  plant  when  elec- 
tricity was  used  was  i-educed  to  a  minimum,   and  a  point  of 
great  im{X)rtance  was  its  efficiency.     A   steam  engine  might 
work  inefficiently  for  weeks  without  the  engineer  being  aware 
of  the  fact,  whereas,  with  electricity,  it  was  at  once  apparent 
on  the  meters,  and  could  be  att.§nded  to  immediately.     The 
efficiency  of  electricity,  and  its  elasticity  of  application,  would 
practically  lead  to  its  gradual  replacement  of  all  other  power, 
and  the  sooner  this  was  realised  the  sooner  we  should  be  able 
to  overcome  successfully   international  comi^etition.     The  in- 
dustrial   development   of    this    country    was    intimately   con- 
nected  with  the   development  of  the   use  of  electric   power. 
Large    central    supply    stations    efficiently    managed    could, 
owing   to  the  diversity   of  their  hiads,   do  more  to  help  this 
industrial   development    forward   than    any  individual.       The 
plant  installed  at  the  Wallsend  and  Hebburn  Collieries  was  of 
approximately     13,(KX)    b.h.p.,     and     the    energy     used    was 
11,000,000   units    per  annum.        They   had    two  large   direct- 
coupled  winders,  duplicates,  and  a  third  was  being  installed. 
The   motor   was   730/1,950-b.h.p.,  three-phase   induction  type, 
wound  I'otor  and  slip  rings,  50  r.p.m.    They  lifted  from  60  to 
72  cwt.   of  coal   per  •\'\ind,   and  the   units  u.sed   were   5.7  per 
wind,  the  shaft  being  1,080  ft.  deep.    The  winders  were  built 
by   the  British  Westinghouse   Electric  &  Manufacturing  Co., 
Ltd.    Although  the  old  stean)  winder  had  a  '2'2-ft.  drum,  and 
the  electric  winder  only  12  ft,,   the  life  of  the  rope  had  in- 
creased from  two  years  one  month,  to  three  and  a  half  years, 
when  they  haA  to  remove  it  to  comply  with  the  Coal  Mines 
Regulation  Act,   and,  as  the  rope  was  in  excellent  condition 
when  taken  off,   they  had  decided  to  apply  to  the  Inspector 
of  Mines   to  get   the  regulation  time  extended   in  favour   of 
electric  winders.     It  was  in  underground  haulage   that  elec- 
tricity, owing  to  the  intermittency  of  the  work,  and  the  dis- 
tance from  its  source  of  power,  sho\\ed  the  greatest  advan- 
tages.    For  the  main  haulages  it  was  ideal,  and  when  taken 
underground   it   obviated  the   abomination  of  a    running  set 
of  ropes  in  the  shaft,  or,  the  alternative,  pipes.     For  secon- 
dary haulages  electricity  had  also  great  advantages.     He  had 
found  that  for  large  main  and  tail  haulage  gears,  the  liquid 
type   of    controller,    with    rever.sing   switches,   was    the   best. 
They  had  carried  out  an  interesting  change  by  arranging  an 
independent  system  of  ventilation  for  each  coiliery  at  Walls- 
end,  whereby  an  hourly  consumption  of  366  unites  had  been 
reduced  to  92.83,  a  saving  of  273.17  units,  equal  for  a  year  to 
2,392,940.     The  application   of  electricity  to  fan   drives,   with 
the  motor  connected   directly   to  the  fan,   was  attended  with 
difficulty   owing  to  the  .speed  of  ordinary  motors  being  con- 
stant;  to  overcome   this,  they  were   installing  a  150-h.p.  ad- 
justable-speed polyphase  induction  motor  with  seven  speeds — 
260,  300.  340,  400,  480,  600,  and  SOO  r.p.m.     If  successful,  this 
would  allow  them  to  run  the  fan  at  a  speed  which  was  just 
enough  to  give  an  adequate  ventilation,  and   would  allow  of 
easy    change  in   speeds    to    suit   the   week-ends  and    holiday 
arrangements.    The  pumping  and  air  compressing  was  almost 
entirely  driven   by  electricity,  as  was  the'  machinery  for  the 
screens  and  shops.    At  present  they  were  u.sing  about  1,000 
miners'  lamps  of  the  C.E.A.G.  type,  and,  although  more  ex- 
pensive in  first  cost  and  maintenance,  these  had  in  use  iusti- 
fied   them.selves;   but  he  considered  there  was  a  great  future 
for  a  good  dry-cell  miner's  lamp. 

Mr.   Nelson    is   the  agent  of  the   Wallsend    and   Hebbum 
Collieries,  Ltd. 


NEW   PATENTS  APPLIED   FOR,    1917. 

(NOT   VET   PUBLISHED.) 

Compiled    expressly    for    this  journal    by    Messrs.    \V.    P.    Thompson-    4   Co 
Electric    Palcnl     ARenIs,     285,     High     Holborn,     London,     W.C,    and    at 
Liverpool  and   Br.idford. 

17.396.  "Operating  water-tight  electric  switches."  E.  H.  Keri  ev.  Nov- 
imber  26lh. 

17.397.  "  Mechanical  cut-in  and  out  for  electrical  charging  sets."  C.  L.  G. 
CllArMAN  A:   E.    Smith.      November  2G(h. 

17.398.  "  Electrical  connections  of  electric  torches,  &c."  Efandem  Co.  and 
.\.    H.   Williams.     November  26th. 

17,410.  "  Electric  ignition  torch."  A.  E.  Long  &  H.  Seal.  November 
26lh. 

17,416.  "  Sprocketed  tilting  trunnions  and  gear  for  electric  tilting  furnaces, 
&c."    J.  H.  TwiDELL.     Nov.mbcr   2Cih. 

17,426.  "  Electro-pneumatic  braking  apparatus."  W.  V.  Turner.  Novem- 
ber 26lh.      (U.S.A.,   June   SOlh.) 

17.4.11.  "  Electric  cables."  W.  T.  Henley's  Telbcrapii  Works  Co.  &  H. 
.Sava(;e.      November   26th. 

17,4.W.    "  Electric   switches."     C.  TuA.     November  26lh.     (Italy,  April  4th.) 

17,493.    "  Electric   hand-lamps."     M.    Edwards.     November    27th. 

17,508.    "  Insulator."     A.   E.    Y.    Tresthail.      November   27lh. 

17,511.  "  Signalling  generators."  Western  Electric  Co.  (Western  Elec- 
tric Co.,   U.S.A.)     November  27th. 

17,517.  "  Electric  heating  elements."  H.  J.  Dowsing  &  Dowsing  Radiant 
Co.     November  27th. 

17..52.?.    "  Electric    telephony."     P.  S.    GoMlz.     November  27th. 

17,.529.  "  Vacuum  electric  discharge  devices."  British  Thomson-Houston 
Co.    (General  Electric  Co.,   U.S.A.)     November  27th. 

17,533.    "  Lamps  for  divers."    C.    Dobeu.  St  A.   Woosnam.     November  27th. 

17.590.  "  Torches  for  welding  i  nd  cutting  metals,  &c."  B.  Conklin,  Nov- 
ember 28th. 


17.I10H.  "  .\utoin;itic  telephone  S3st(  ms."  .-Vutom.^tic  Electric  Co.,  Auto- 
MAPit    rEi.KriKiNH  MANUFACTURING  Co.  &   A.   J.  Ray.     November  28th. 

ir.(il2    &■    17,t)28.     "  Electric   furnaces."     E.   Grammont.      November  28tb. 

17, (il".  "  Keci'iving  or  detecting  apparatus  lor  sound,  &c.,  waves."  S.  G, 
Brown.     NoVLMViber   28th. 

17,f>46.     "  F.lcctric   switch    and    dimmer.  K.    M.    T.    Evans.  November 

2!lth. 

I7,6~;l     "  Klixtro-niagnctic   devices,   &c."     G.   Plaisant.     November   29th. 

17.674.  "  Spiiithcronieters  for  use  in  wireless  telegraphy."  A.  Marino.. 
November  20lh. 

17.675.  "  Commutators  for  dynamos  or  motors."  H.  C.  H.  Smyth  an& 
Tredelect    ICnc.isf.ering  Co.     November    29th. 

17,679.     "  Electric   switches."      E.    A.    New.      November   29th. 

17.699.  "  I'Mectricjilly-operated  riveting,  pressing,  stamping,  &c.,  machines." 
R.   .^DAMSON.      November    30th. 

17.700.  "  Electric  furnaces."  J.  Gmns,  A.  Hall  &  F.  Moody.  November 
30th. 

17,745.     "  Electric   torches."     A.   Fleming.     November  30th. 

17,751.  "  Regulating  mechanism  for  dynamo-electric  machines."  -Bbitish: 
Thomson-Hoi'ston   Co.    &   F.   H.    Clougii.      November   30th. 

17,762.  "  Submarine  signalling  apparatus."  C.  S.  Bookwalter  &  F.  A. 
Daubin.     No\'einber    30th. 

17,769.    "Flash    lamps."      British     Ever-Ready    Co.    &    M.    Goodpbllou 
November  30lli. 

17.772.  "  .\tternating-current   rectifiers."     C.    J.   OuiLL.      November  30th. 

17.773.  "  .-\ulomatic  signalling  arrangements  for  electric  tramways,  Ac.'* 
D.   Hamburg.     November    30th. 

17.775.  "  Dynamo-electric  machines."  S.  F.  Barclay  &  Vicrers,  Ltd. 
November  30th. 

17.776.  "  Gyro    compasses."      S.    G.    Brown.     November  30lh, 

17,788.  "  Electric  switches."  A..  Turner  &  R.  H.  Wilkinson.  December 
Ul. 

17,801.  "  Joints  for  electric  welding  on  thin  material."  F.  Blomlev. 
December    1st. 

17,8(>2.  *'  Electrical  ignition  apparatus  for  internal-combustion  engines" 
J,    H.  Chambers  &   H.    Lucas.      December   1st. 

17,823.  "Starting  mechanism  for  magnetos  of  internal-combustion  engines" 
L.   Johnson  &.   J.  T,    Roberts,     December   1st.. 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in  parentheses  are  those  under  which  the  specifications  will  be 
printed   an<l   abridged,  and    all   subsequent   proceedings    will    be    taken. 

1915. 

16,107.  Ignition  and  Lighting  .Aff-vratus  for  .\utomobiles.  Girardeau- 
November    16th,   1914. 

1916. 

10,882.  Dynamo-electric  Machinery.  Electromotors,  Ltd.,  B.  Longbotlom- 
and  E.  Grcenhalgh.  August  2nJ,  1916.  (Patent  of  addition  not  granted.)- 
(110,916.) 

11,503.  Electric  Cable  Connecting  Boxes,  Fuse  Switch  Boxes,  Dividing 
Boxes  and  the  like.  British  Insulated  &  Helsby  Cables,  Ltd.,  and  R.  W. 
Blades.      August    15th,    1916.      (110,919.) 

15,675.  Wireless  Telephone  Systems.  British  Thomson-Houston  Co.  (Gene- 
ral  Electric  Co.,    U.S.A.)      November  2nd,   1916.      (110,924.) 

15,840.  Submersible  Vessels.  G.  F.  Mvers.  November  6lh,  1916.  (Divided 
•application  on    16,600/15.)      (110,928.) 

15.842.  Submersible  Vessels.     G.  F.  ,Myer^.     November  6th,  1916.  (110,929.). 

15.843.  Submersible  Vessels.  G.  F.  Myers.  November  6th,  1916. 
(110,930.) 

15,867.  Printing  Presses.  Goss  Printing'  Press  Co.  of  England  (Goss . 
Printing    Press    Co.,    U.S.A.).       November    6th,    1916.      (110,932.) 

15,962.  Thermostats.  H.  H.  Grundv.  November  7th,  1916.  (Addition  to. 
5,311/12.)     (110,938.) 

16,215.  Sparking  Plugs  for  Intern.vl-combustion  Engines.  H.  G.  Long- 
ford, W.  \V.  Longford  S  W  A.  Clark.  November  13th,  1916.  (Cognate 
application,    17,885/10.)      (110,950.) 

16,516.  Centrifugal  Compressors.  British  Thomson-Houston  Co.  (General 
Electric    Co.,   U.S.A.)      November   17th,   1916.      (110,957.) 

16,591.  Two-way  Master  Switches  for  Actuating  Sets  of  Contactor 
Switches  for  Reversing  Motors  of  Planing  Machines  and  other  Recipro- 
cating M.\chines.  G.  Stirk,  E.  Stirk,  R.  Stirk  &  J.  G.  Stirk.  NoYember 
20lh,    1916.      (110,958.) 

16,990.  Electric  Tractors.  E.  C.  R.  Marks  (Mercury  Manufacturing  Co., 
U.S.A.).     November  27th,  1916.      (110,968.) 

17,111.  Solenoid  Motor  G.  Henwood  &  J.  Lane.  November  29th,  1916. 
(110.969.) 

17.598.  Device  for  Testing  the  Pitch  of  a  Screw.  H.  W.  Pugh  &  C.  H. 
Vidal.      December   7th,    1916.      (110,976.) 

17,981.  .Method  of  Controlling  and  .\pparatus  for  Producing  Electric 
Arcs.  D.  F.  Comstock  &  Technicolor  Motion  Picture  Corporation.  December 
14th,  1916.      (110,982.) 

19  IT. 
253.    Welding    of    Tubes    to     Plates.      T.     E.    Murray.       February    18th. 
1916.     1107.194.) 

528.  Electric  Welding  .Macii'nes.  T.  E.  Murray.  March  Blh,  1916. 
(104,675.) 

1,285.  Heating  Device  i-or  Motor  Cars.  Jandus  Arc  Lamp  &  Electric  Co. 
anil   A.   Denman-Jones.     Janu.nry  25th,   1917.      (111,003.) 

1,482.  Electric  Dry  Cells.  F.  R.  Tammadge  &  F.  C.  Tammodge.  Janu- 
ary 3(llh.   1917.     (111,005.) 

2,383.  Anemometers.  South  Metropolitan  Gas.  Co.,  E.  V.  Evans  &  J.  S. 
G.   Thomas.     February  I7th.   1917.     (111,015.) 

3,485.  Electric  Welding  oh  I-'usion  Dlposuion  of  Metals.  Quaaa-Arc 
Co.   &    L.    Tweedale.      March    9th,    1917.      (111,026.) 

3,54ti.    Apparatus    for    Teaching    Signalling    in     Morse    or    othbR    Codes. 
F.   W.    Green.     March   lOlh.    1917.      (111,027.) 
4.555.     Engine   Starter.     V.   Bendix.     M.arch  29th.    1917.     (111.039.)  ' 
5,028.     Light    Projection    .\pparatus.       A.     Ames.       December     8th,     1916.. 
(Divid.^    application   on    17,^22/16.)     (111.041.) 

6.244.     Engine  Starter.     F.  B.  Dehn    (Eclipse  Machine  Co.,  U.S.A.).     Aprir 
1.1th,  1917.     (111,042.) 
8,.';89.     Electric  Batteries  or  Cells.     I.  Cassan.    June  ISth,  1917.  (111.058.) 
9.405.     Interrupting     Devices    tor    the    Ignition    op    Internal-combustion 
Engines.     O.    Imray    (R.    Ilosch).     June  29lh.    1917.     (111.062.) 

11.065.    Telegraph   Systems.     Automatic  Telephone    Manufacturing  Co.   and* 
H.    H.    Harrison.     August  Isl,   1917.     (110,730.) 
11,236.     Ignition  Dynamos.    C.  T.   Mason.     .September  JRlh,  1916.     (109,794.). 
11,358.    Means  for    Controlling   Electric  <hRcuiTS.      W.    O.    Kcnnington. 
August   7th.   1917.     (111,071.) 

11.878.  Telegraph  Systems.  Automatic  Telephone  Manufacturing  Co.  and" 
H.    H.   Harrison.     August   )8th.   1917.      (110.733.) 

12.278.  Spark  Plugs.  E.  C.  R.  Marks  (La  French  Power  Spark  Plug 
Co.).     August  27th.  1917.     (111,072.) 

14.831.  Printing  Presses.  Goss  Printing  Press  Co.  (Go«  Printing  Press 
Co..  U.S.A.)  November  6th,  1916.  (Divided  application  on  15,887/16.> 
(111,076.) 
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l'"ou  the  foiiitli  successive  year  we  approacli  the 
Christmas  festival  pf  Peace  and  Goodwill  with  prac- 
tically the  whole  world  at  war.  The  anticipations 
of  a  year  a,t(o  that  by  Christmas,  1917,  the  Christian 
[>eoples  would  be  able  to  celebrate  one  of  the  cen- 
tral occasions  of  their  Common  Religion  in  former 
happiness  and  content,  tliongh  subdued  tiie  while  by 
liallowed  memories  of  our  glorious  dead,  have  not 
been  realised.  Victories  for  the  high  cause  of 
I'Veedom  and  Righteousness  have  not  been  want- 
ing, but  though  the  spirit  of  our  race  still  deter- 
mines that  ultimately  the  principles  for  which  we 
tight  shall  be  observed,  //it*  crowning  victory  of 
all  has  yet  to  be  won.  Along  that  rug"ged, 
bloody,  climbing  way,  and  that  alone,  shall  v\;e  win 
the  era  of  Peace  and  Goodwill  for  which  all  the 
world  is  now  longing  and  waiting.  God  grant  that 
soon  by  the  wisdom  of  sane  and  experienced  states- 
manship, by  the  valour  of  the  Allied  Arms,  and  by 
the  true  appreciation  in  the  mind  of  the  people  of 
Germany  of  the  Allied  aims,  there  may  be  caused  to 
hnd  expression  among  our  enemies  the  broken  spirit 
of  repentance,  and  the  desire  to  make  amends  for 
.ill  the  cruel  wrong  of  these  terrible  years.  We  may 
utter  such  sentiments  at  the  season  of  the  cradled 
Babe  of  Bethlehem,  of  the  Holly  and  the  Mistletoe, 
of  Santa  Claus,  and  of  renewal  of  family  relation- 
ships around  a  bright  fireside,  without  any  sign  of 
weakening  of  purpose.  Sacrifices  proudly  made, 
losses  bravely  born,  anxieties  manifold  but  recog- 
nised as  inevitable,  will  all  have  their  poignancy  and 
bitterness  accentuated  as  the  sweet  memories  of 
former  Yule-tides  cast  passingly  their  spell  upon  the 
mind.  Such  reflections  may  be  indulged  in  here  just 
long  enough  for  us  to  utter  a  word  of  che«r  and  en- 
couragement for  all  of  our  readers  who  though 
brave  in  heart  mingle  their  laughter  with  tears.  Our 
Roll  of  Honour  has  shown  that  many  who  in  their 
earlier  days  followed  electrical  pursuits,  have  made 
for  our  Cause  the  supreme  sacrifice,  and  innumer- 
able others  near  and  dear  to  readers  of  these  pages, 
but  not  directly  concerned  in  electrical  life,  have 
"  Climbed  the  Steep  Ascent."  To  such  readers,  may 
we  be  permitted  to  whisper  that  these  haN'C  not  died 
in  vain.  For  them,  at  least,  the  Victoiy  has  been 
won.  Nobly  they  played  their  part  in  the  great 
world  tragedy,  and  gave  a  priceless  offering  to 
the  New  Era  which  we  profoundly  believe  our  chil- 
dren will  enjoy.  Let  us  be  proud  that  we,  with 
them,  have  been  allowed  to  pay  the  price  as  they 
have  paved  the  pathway  of  Freedom  with  their  all. 
To  those  others  among  our  readers  who,  having 
passed  through  the  Fire,  have  returned  to  home  or 
hospital,  no  longer  fit  for  active  service,  but  bear- 
ing in  either  mind  or  body,  or  in  both,  marks  which 
will  long  remain  as  evidences  of  duty  faithfully 
done,  and  to  all  who,  tired  with  the  unceasing  work 
of  munition  manufacturing,  welcome  the  respite  of 
a  few  days  of  rest,  we  can  appropriately  repeat  the 
old  wish:  "A  Merry  Christmas!"  To  other 
readers  still  in  the  thick  of  the  light  on  many  a 
battlefield;  to  those  on  the  wintry  deep,  infested 
with  the  pests  of  evildoers  who  design  to  sink  at 
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sight,  because,  forsooth,  they  cJamoiir  for  what 
they  call  the  Freedom  of  the  Seas;  to  those  who  on 
the'  wings  of  flight  seek  out  the  enemy  or  act  as 
our  protectors—our  hearts  go  out  in  fuUness  of 
clieer,  thankfuhiess,  and  sympathy,  and  we  join 
with  them  in  the  hope,  so  often  expressed  in  their 
optimistic  letters  to  us,  that  it  may  not  be  long 
before  they  come  home  amid  Victory's  great  re- 
joicings to  take  up  once  again  the  broken  threads 
of  professional  and  industrial  electrical  life. 

The  outlook  may  not  seem* to  us  at  home  so  en- 
couraging as  we  desire.  The  realisation  of  our  fond 
anticipations  has  not  been  attained  by  the  Christmas 
of  1917,  and  there  may  be  still  "  a  long  way  to  go," 
hut— next  Christmas!— we  will  hope  and  pray  that 
we  may  all  be  at  the  bench,  the  power  station,  and 
the  office  again,  eagerly  co-operating  in  handling  in 
practice  the  problems  that  we  have  so  often  dis- 
cussed in  theory— the  problems  of  After-the-War. 


"  Super  " 

Electricity 

Supply. 


Sub-Cominittee 
Reconstruction 


The  report  of  a 
of  the  Ministry  of 
on  the  Conservation  of  Coal,  of 
which  we  give  a  summary  else- 
where in  this  issue,  is  of  the  first  importance  to  the 
electricity  supply  industry.  How  far  it  coincides 
with  or  overlaps  the  work  of  the  Board  of  Trade 
Committee  on  Electricity  Supply,  whose  report  has 
not  yet  seen  the  light  of  publicity,  we  cannot  tell, 
but  it  is  not  without  significance  that  some  of  the 
members  are  common  to  both  bodies,  and  we 
strongly  suspect  that  the  document  before  us  con- 
tains \^rv  much  the  same  substance  as  that  part  of 
the  other  which  covers  the  same  ground.  In  any 
event,  it  is  a  noteworthy  pronouncement,  and 
while,  in  the  absence  of  details — for  the  complete 
report  has  not  been  issued  at  the  time  of  writing — 
we  are  not  in  a  position  to  discuss  its  contents  at 
length,  there  is  nevertheless  ample  material  for  com- 
ment in  the  recommendations  now  put  forward. 

Brietfy,   the  report    contemplates  the    division    of 
the  country  into  i6  districts,  each  supplied  with  the 
whole   of    its   electricity    from   large    "  super-power 
plants,"   and    each    under  the    control   of   a    single 
authority  (as   regards  generation  and   primary   dis- 
tribution); the  generating  stations  are  to  be  situated 
on    important  waterways,   with    sites  providing    for 
by-product  plant  and   electrochemical   works;  when 
these  are    ready,  extensions  of   local  uneconomical 
stations    are  to    cease,    and    power  will    be  derived 
from  the  main  sy.stems;  and   the  appointment   of  a 
F'oard     of     Electricity     Conmiissioners     is    recom- 
mended,  with    full  powers   to   deal    with  the   whole 
(juestion  throughout    the  country.       The   duties  of 
tiie    Board  will  include   the  restriction  of   unecono- 
mical    extensions,    the    arrangement     of     equitable 
terms  for  the  transfer  of  generating  and  main  dis- 
tributing systems   to  the  local   bodies,   standardisa- 
tion   of    |)rimary    frequency    and    voltage,    and    the 
settlement   of  the   method   of  control  in    each  area. 
The  last  item  is  pregnant  with  meaning.     "  A  I^'ar- 
liamentary   company   working   under   adequate  con- 
trol  as    regnrds   limitation   of    dividends.    &c.."    is 
mentioned,     together    with     "  other    alternatives  " 
which    are   significantly   relegated    to    an    Api)endix 
(wliich  is  not  before  us);  in  addition,  the  Sub-Com- 
mittee is  "  impressed  with  the  special  need  for  initia- 
tive and    resource   in   the    manag'ement,"  and    says 
tjiat  "  the  freedom  of  range  and  keenness  which  are 
distinctive  of  private  enterprise  will  be  found  to  be 
in  a  high  degree  conducive  to  the  fullest   measure 
of  success."     It   is  quite  clear,  therefore,   that  the 
.Sub-Committee  favours  the  controlled-company  sys- 
tem, though  the  door  is  doubtless  left  open — in  the 
.\ppendi.x — for  municipal  or  communistic  ownership 
and  management,  a  system  wdnch  will  certainly  be 


demanded  in  some  areas.  Lastly,  it  is  admitted  that 
in  order  to  get  immediate  results  in  the  shape  of  a 
cheap  and  efficient  power  supply,  "  State  assistance 
in  some  form  may  be  necessary."  as  to  which  we 
would  only  say — for  "  may  "  read  "  will."  F"urther 
particulars  of  the  Sub-Connnittee's  plans — for  they 
appear  to  be  such  rather  than  mere  theories — will 
be  awaited  with  thu  keenest  interest. 


Onk    of    the    economic    problems 
Swiss  Railways     which      are       engaging      increasing 
and  Electric         attention  in  Switzerland  at  the  pre- 
Traction.  sent   time  relates  to   the   conversion 

of    the    steam    railways    to    electric 
traction.     This  particular  question  belongs  to  those 
which  have  become  accentuated  by  the  war,  and  the     | 
necessity  has  arisen  for  securing  economic  independ-     ' 
ence,  as    far   as  possible,   from  supplies  of  foreign 
coal  in  face  of  the  fact  that  the  country  merely  pos- 
sesses   insignificant     and    undeveloped    natural    re- 
sources in  coal.     So  far  the  use  of  electric  traction 
on  the  normal  gauge   railways  has  been  of  an  ex- 
tremely   limited    character.      At    present,    only    the 
Berne-Lotschberg-.Simplon   and  the  Burgdorf-Thun 
lines  out  of  the  total  mileage  of  standard  network 
are  electrically  operated,  although  the  transforma- 
tion of  the  St.   Gothard  Railway  has  been  in  hand 
for  some  time  past.    The  Federal  Railway  Adminis- 
tration is  now  also  occupied  with  a  scheme  for  con- 
verting the  Scherzligen-Berne  and  the   Brieg-Sitten 
lines,  at  an  estimated  outlay  of  £388,000.    Ijut   the 
desire    for  further    development    goes    considerably 
beyond  this  stage. 

The  conditions  of  the  war,  however,  render  it  very 
difficult  to   carry   out  any   large   scheme  of   expan- 
sion.    Apart  from  the   wish  to  ensure  economy  in 
the  consumption  of  coal,  other  materials  are  costly 
and  not  easily  obtainable,  labour  is  dear,  and  other 
obstacles  stand  in  the  way.     It  is,  nevertheless,  con- 
sidered that  the  interests  of  Switzerland  in  this  mat- 
ter are   so  great   that   the    country  will  be  able   to 
overcome   the    difficulties,   although   the  completion 
of  the  work  will  presumably  fall  in  a  period  of  peace, 
when  the  special  incentive  to  an  accelerated  conver- 
sion will  no  longer  exist.    The  Federal  Committee  of 
inquiry,  which  investigated  the  subject  a  few  years 
ago,   reached   the  conclusion    that   the    economy  of 
electric  traction  is  Ijeyond  question.     In  this  conirec- 
tion,  interested  circles  now  hold  that,   despite  war- 
time prices,  the  expenditure  on  railway  transforma- 
tion during  the  hostilities  would  not  be  so  consider- 
able as  seriously  to  prejudice  the  economy  in  work- 
.  ing  which  is  expected  from  the  change.     Some  of  the 
water  powers  required  for  the  purpo.se  have  -already 
been  acquired  by  the  Federal  authorities,  and  others 
are  under  negotiation.     In  the  case  of  the  St.  Goth- 
ard Railway,  the  necessary  powers  have  been  assured 
near  (joeschenen.  .'Vmsteg,  and  on  the  Ritorn  Lake, 
but  about  500,000  H.r.  would  he  needed  for  a  com- 
prehensive scheme  for  all  the  Federal  railways;  and 
it  is  calculated  that  about  60,000,000  11. r. -hours  per 
amium  on  the   turbine   shafts  would  be  required  to 
deal   with    the    increased  traffic   which  would   result 
from   the  transformation  of  all  the  lines. 

The  financial  (juestion  is  naturally  of  great  im- 
portance. It  is  proposed  to  raise  the  money  by  the 
issue  of  bonds,  of  which  considerable  numbers  will 
be  offered  for  subscription  as  occasion  may  arise. 
Some  idea  of  the  expenditure  which  will  be  neces- 
sary may  be  gathered  from  the  fact  that  the  conver- 
sion of  the  St.  Gothard  Railway  alone  will  involve 
an  outlay  of  £2,480.000.  In  the  case  of  the  private 
railways,  the  question  of  further  conversions  is  still 
more  difficult  than  in  that  of  the  F'ederal  Railways, 
as  the  former  are  not  ajjparently  in  a  positioti  tf> 
raise  fresh  capital,  and  it  is.  therefore,  possible  that 
they  will  seek  the  financial  support  of  the  Cantons 
and  the  Federal  Council  for  this  purpose. 


Vol.  SI.    Xo.  2,oim,Decemi!eu2i,1!U7.]  THE    ELEC'll !  U  Al.     KEViEW. 


579 


COMMON      SENSE     IN     ADVERTISING. 


By  a.  J.  HOUGU. 


Thk  •'  hot  air"  meivliaiits  of  the  world  are  hiisy.  Matters 
of  vitiil  iuipnrtaiico — whifli  will  one  day  have  to  be  dealt 
with  honestly  and  faithfully — are  in  some  instances  bee-oniiiig 
so  iiie.vtrieaidy  involved  atid  eotnplicatcd  by  nuuises  of  con- 
tradictory evidence  and  ai-guinent,  tliat  the  real  points  at 
issue  are  lost  in  seas  of  mendacity  and  sophistry. 

In  the  realm  of  publicity  one  can  sometimes  discern  a 
tendency  to  bury  fundamental  truths  and  cominonsense 
beneath  a  veneer  of  i;randiloi|uence  and  hij;h-sounding 
phrases.  Let  u.s  be  certain  that  we  do  not  allow  ourselves 
to  become  — even  to  a  slight  extent — ''intoxicated  by  the 
exuberance  of  our  own  verbosity." 

We  read  and  hear  much  to-day  of  scientific  mauajjement, 
efficiency,  and  psychology  in  advertising.  Strictly  sjjeaking, 
common  sense  is  necessarily  embodied  in  the  iwactice  of 
these  arts.  Some  of  out  enthusiasts,  howevei',  aj)pear  to  be 
obsessed  by  the  idea  that  the  only  real  evidence  of  scientific 
managemeuc  is  the  existence  of  a  profusion  of  charts,  card 
indexes,  and  printed  forms  of  every  descriiition.  Even 
assuming  that  the  last  ounce  of  assistance  is  squeezed  from 
these  admirable  business  aids,  common  sense  caimot  be 
entirely  relegated  to  the  background.  Inanimate  paper 
and  cardboard,  and  the  strict  observance  of  certain  rules 
and  formukt',  while  conducive  to  efficiency  and  success  in 
many  directions,  are  at  the  best  but  poor  sulistitutcs  for  the 
rapid,  shrewd,  decisive  reasoning  of  intelligence  and  com- 
mouseuse.  So  with  abstruse  and  academic  discussions 
regarding  the  psychology  of  advertising.  Scientific  manage- 
ment, efficiency,  and  the  study  of  psychology  are  excellent 
things  in  their  way,  but  the  glib  reiteration  of  these  phrases 
by  pseudo-l>usiness  experts  is  not  proof  that  they  possess  an 
unfailing  panacea  for  business  ills  of  every  description. 
Common  sense  remains,  perhaps,  the  most  valuable  asset 
which  can  he.  possessed  by  the  average  business  man. 

Reading  some  of  the  effusions  which  are  written  on  the 
subject,  one  might  get  the  impression  that  psychology  is  a 
kind  of  occult  mystery,  and  that  familiarity  with  its  closely 
guarded  secrets  is  the  only  open  sesame  to  success  in  adver- 
tising. It  would,  perhaps,  be  more  correct  and  practical 
to  say  thai  psychology,  in  relation  to  publicity,  is  the  appli- 
cation of  certain  ascertained  facts  and  principles  in  a  manner 
which  our  accumulated  knowledge  and  experience  has  shown 
to  be  most  effective. 

It  is  axiomatic,  though  somewhat  trite,  that  successful 
advertising  depends  to  a  great  extent  upon  the  media 
selected,  the  nature  of  the  proposition,  and  the  form  in 
which  such  proposition  is  presented.  Advertising  to  sell 
goods  is — to  use  a  familiar  analogy — merely  salesmanship 
in  black  and  white. 

Some  people  have  a  hazy  idea  that  they  need  only  spend 
a  sufficient  sum  on  advertising  in  order  to  achieve"  imme- 
diate success.  This  is  not  the  case.  Unless  every  effort  is 
directed  into  its  proper  channel,  and  the  work  carried 
through  effectively  and  with  shrewd  discrimination,  there 
will  be  disillusionment  and  loss. 

One  of  the  chief  points  to  be  remembered  is  that  every 
advertisement,  immediately  it  is  printed,  must  enter  into 
ant^onistic  rivalry  with  other  advertisements  in  the  same 
paper.  This  is  especially  true  when  small  spaces  are  used. 
It  is  not  necessary,  as  some  assert,  that  your  ad\'ei'tisement 
should  '•  kill  the  man  next  door."  The  copy  should,  how- 
ever, possess  distinctive  attention-compelling  ipialities  of 
the  highest  degree.  Its  general  form  and  display  should  be 
such  as  will  arrest  the  eye.  Its  arguments  must  be  forcible, 
concise,  and  convincing. 

These  conditions  probably  receive  due  consideration  from 
the  majority  of  advertisers.  There  is,  however,  another 
aspect  which  is  not  so  frequently  borne  in  mind.  While 
every  endeavour  should  be  used  to  make  the  advertisement 
distinctive,  it  must  not  be  assumed  that  it  is  a  good  one 
just  because  it  is  conspicuous.  There  is  a  vast  difference 
between  an  advertisement  which  will  bring  business  and 
one  which  will  merely  attract  attention. 

Then  there  is  what  is  sometimes  called  reminder 
advertising.     How  often  do  we  see— especially  in  the  small 


provincial  papers — fairly  large  spaces  lillcd  with  what 
might  lie  termed  memorial  cards  of  the  business.  This,  in 
most  cases,  is  aii.soliite  waste.  Such  space  should  be  tilled 
with  live  selling  talk,  frequently  changed.  Interesting 
news  and  inf<irnialion  regai'ding  the  goods  should  be  given. 
A  i>aper  which  j)i-intt'd  the  same  articles  day  after  day  and 
mouth  after  month  would  not  be  read.  So  with  an 
advertisement  which  is  never  changed.  To  spend  money 
on  reminder  advertising  means  continual  paying  out  with 
little  prospect  of  return.  If  an  advertiser  can  lind  nothing 
better  to  say  than  the  fact  that  his  name  is  so  and  so, 
and  his  business  so  and  so,  it  will  pay  him  to  get  .someone 
to  fill  his  space  for  him  without  delay. 

Getting  results  by  general  publicity  is  a  long  and  sostly 
operation.  Keeping  your  name  before  the  ])ublic  is  not 
bad  policy  when  the  article  can  be  purchased  ai  any  street 
corner.  In  spite,  however,  of  all  the  platitudes  we  hear 
fiom  time  to  time  reganling  "future  investment"  and 
"cumulative  effect,"  there  is  nothing  that  can  beat  imme- 
diate results.  The  (piicker  advertising  expenditure  can  be 
recovered,  the  sooner  can  the  amount  be  laid  out  again. 
Think  this  out,  and  decide  what  you  want — whether  yon 
wish  to  have  the  complacent  satisfaction  of  .seeing  your 
name  and  the  nature  of  your  business  announced  from  time 
to  time,  or  whether  you  wish  to  sell  the  goods.  Business 
or  notorie'y  !  A  sufficient  expenditure  in  the  Press  will 
give  you  e  ther. 

Other  copy  can  frequently  be  seen  which  is  cleverly 
written  and  charming  to  read,  but  not  convincing.  Catchy 
'cleverness  stjuietimes  withdraws  attention  from  the  goods. 
Vague  generalities — however  choice  and  flowery  the 
language  employed — are  of  little  use.  Facts  and  definiteness, 
in  jilain  and  simple  words,  are  more  effective.  For  instance, 
iu  literature  designed  to  sell  an  ordinary  wheelbarrow, 
the  words  "  thoroughly  seasoned  ash "  mean  more  than 
"best  selected  material."  Again,  " tested  to  stand  a  dead 
weight  of  10  cwt.  "  is  of  more  value  than  "  the  strongest 
barrow  made."  Specific  facts  are  always  better  than  general 
statements.  This  is  especially  true  when  the  article  adver- 
tised is  one  which  appeals  to  business  men — as  distinct  from 
the  general  public. 

The  hints  which  follow,  while  j^erhaps  they  will  convey 
little  that  is  new  to  the  experienced  advertiser,  may  prove 
useful  to  some  of  those  whose  opportunities  for  studying 
the  subject  are  somewhat  limited. 

Size  of  Spare. — One  often  hears  arguments  regarding  the 
most  effective  size  of  space.  This  depends  upon  a  variety 
of  circumstances.  There  are  occasions,  however,  when  the 
size  of  the  space  which  is  used  has  really  less  to  do  with 
getting  results  than  the  use  which  is  made  of  the  space. 
Large  size  in  an  advertisement,  while  possessing  many 
advantages,  is  not  by  any  means  the  chief  desideratum  for 
success. 

hmdltni's. — An  attention  -  arresting  headline  can  l)e 
made  of  great  value,  especially  when  it  serves  as  a  context 
to  the  advertisement,  and  is  developed  by  the  illustration 
and  copy.  The  headline  should  be  a  guide  post  to  the  body 
matter.  It  should  not  be  too  general,  nor  should  it  be 
deceptive.  Copy  which  may  otherwise  be  good  in  every 
respect  will  have  little,  if  any,  influence  upon  people  whose 
attention  has  been  attracted  under  false  pretences. 

lUiislrations. — Illustrations  should  be  used  with  a  dis- 
tinct purpose  in  view.  It  is  not  sufficient  that  they  should 
arrest  the  attention  and  stop  at  that.  They  should  form 
an  integral  part  of  the  complete  advertisement,  and  help  to 
tell  the  story.  It  is  possible  to  have  a  picture — in  no  way 
related  to  the  goods  advertised-which  will  attract  atten- 
tion because  it  is  in  some  way  novel  or  bizarre.  Such 
illustrations,  however,  rarely  add  anything  to  the  selling 
qualities  of  the  advertisement.  ( )n  the  other  hand,  they 
frequently  detract  from  its  pulling  power  by  monopolising 
attention  which  might  otherwise  be  given  to  the  copy. 

Copy. — AVheu  preparing  copy,  lie  sparing  in  the  use  of 
italics,  and  do  not  have  too  many  lines  or  words  heavily 
displayed  or  emphasised  in  any  way.  The  only  result  will 
be  that  they  will  work  against  each  other  in  clamorous 
competition,  and  detract  from  the  a])^ieal  of  the  whole.  Do 
not  permit  overcrowding.  An  advertisement  which  is  over- 
crowded is  uupleasing  in  every  way,  and  seldom  invites 
perusal.     Someone   has   said   that   advertising    is    picture 
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painting  in  words.  See  tli;ii  yonr  [liftniv  tells  the  story  in 
a  simple,  sineere,  and  conviiicinij  nnuuior.  Do  not  use  too 
many  styles  of  type.  One  style  in  ditfercnt  sizes,  or  a  few 
styles  iirtistically  related,  are  best. 

/V.s'/^v.s'.— Posters  should,  in  most  instances,  serve  to  fix 
tirmly  upon  the  mind  impressions  that  have  already  been 
created,  or  are  being  ci'eated,  by  other  advertising.  While 
much  can  sometimes  be  acconi]ilished  by  posters  alone, 
they  should,  speaking  generally,  l)e  strongly  sujiported  by 
other  forms  of  publicity,  (^iiite  as  much  lU'ijends  upon  the 
selection  of  sites  as  uixin  the  posters  themselvcg.  Although 
little  detailed  de.scrijjtion  can  be  attempted  in  a  ]ioster,  the 
applicability  of  the  goods  advertised  i-ui  sometimes  be  sug- 
gested in  a  very  effective  manner. 

HauilhilJa. — If  handbills  are  used,  they  should  be  of  good 
ipiality.  and  be  distributed  with  careful  discrimination. 
1.000  well-printed  pamphlets,  enveloped  and  addressed  to 
.selected  recipients,  will  bring  more  business  than  10,000  of 
poor  (]uality  distributed  in  a  haphazard  matuier. 

Di)tlribiili.<iii  (if  LilcriilKir. — Merely  to  compile  a  list  of 
names  from  directories  and  other  sources  is  not  sufficient. 
The  index  should  be  built  up  carefully  and  methodically. 
Some  important  and  far-seeing  firms  (whose  belief  in 
choroughness  has  been  justified  by  results)  have  found  it  a 
paying  pro[)osition  to  secure  the  collaboration  of  their  out- 
.sidc  staffs  for  this  purpose.  A  card  is  filled  in  for  every 
firm  called  upon — -if  possible,  when  the  first  call  is  made. 
Wlieu  received  at  the  head  office,  the  cards  for  prospective 
customers  arc  filed  in  the  "  live  "  index.  Cards  for  firms 
not  likely  to  be  of  use  are  marked  "  Useless,"  and  filed  in 
the  "  dead  "  index.  The  reason  why  the  firm  is  considered 
•'  useless  "  is  always  stated  on  the  "  dead  "  card.  As  both 
indexes  are  referred  to  bcfoi-e  a  new  card  is  filed,  there  is  no  • 
possibility  of  useless  or  duplicate  names  being  added  to  the 
•'  live  "  index.  Each  card  gives  particulars  regarding  the 
exact  nature  of  the  business  carried  on,  the  approximate 
unmb.er  of  hands  employed,  the  goods  manufactured  Viy  the 
advertisers  which  are  likely  to  be  required,  the  name  of  the 
l)erson  to  whom  advertising  literature  should  be  addressed 
( if  this  is  allowed),  and  other  information.  The  cards  are 
tiled  alphabetically  in  order  of  name.  They  are  graded  and 
marked  Gl,  G2,  Go,  G4,  G5,  or  G6,  according  to  the  nature 
and  im])ortance  of  the  business.  A  capital  letter  indicates 
i,he  branch  office  or  district  to  which  the  firm  belongs — 
thus  "  Ij  "  denotes  Ivondon  district  and  "  M  "  Manchester 
district.  Other  numbers  (written  in  red  and  commencing 
»t  10)  show  the  trades  classification — i.e.,  12  may  comprise 
a\\  engineering  trades  and  14  all  textile  trades.  With  such 
«  system  (suitably  adapted  to  meet  particular  retiuircments) 
literature  can  readily  be  addressed  by  young  girls  to  all  the 
tirnis  on  the  index — U)  firms  likely  to  be  in  the  market  for 
«ome  particular  article — to  firms  of  any  selected  grades — to 
any  particular  trade  or  cla.ss  of  trades— to  the  most  im- 
jwrtant  or  least  impoi'tantof  any  particular  trade  or  class  of 
trades— to  all  or  any  selected  grades  or  trades  in  any  par- 
ticular distric-t.  If  neatness  and  legibility  are  particularly 
desired,  the  letters  and  figures  can  be  stamped  on  the  cards 
by  rubber  stamps.  Although  full  working  details  of  the 
system  cannot  be  given  here,  it  will  be  readily  appreciaUxl 
that  tiic  adoption  of  such  a  scheme  gives  opportunities  for 
intensive  advertising  with  a  minimum  of  wa.ste.  There  is 
no  comparison  between  the  results  obtained  from  literature 
dispatched  lilindly  from  a  list  and  that  which  is  guided  into 
the  proper  hands  with  intelligence  and  discrimination. 

To  sum  up.  theories  upon  what  may  or  may  not  constitute; 
»  good  advertisement  from  the  critic's  point  of  view  are 
worth  careful  consideration,  but  what  arc  wanted  for  the 
•cncral  mass  of  people  are  good,  hard,  telling,  convincing 
and  persuasive  fai:ts.  Information  should  be  given  in  plain, 
straightforward  Inngnage,  without  ambiguity  or  exaggera- 
tion. All  complex  rigmarole  that  cannot  be  easily  under- 
stood should  be  strictly  avoided.  If  the  article,  price,  and 
methods  of  distribution  are  right,  good  advertising  will 
bring  results.  It  is  worth  while  remembering  that  humanity 
in  the  aggregate  to  some  extent  resemliles  sheep  and 
monkeys.  Like^sheep.  they  can  be  driven  in  flwks.  and. 
like  monkeys,  they  will  imitate  what  they  see  their  neigh- 
liourH  do.  Whole  neighbourhoods,  for  instance,  will  some- 
fcinncs  adopt  some   special   contrivance   or  article   because 


some  person  of  importance  orders  the  first  one.  Certain  ^ 
articles  will  sometimes  become  the  "  fad."  and  the  "  fad  " 
ultimately  becomes  general.  A  keen  judge  of  human 
nature  can  sometimes  foresee  this  result  when  placing  an 
article  upon  the  market.  Unconsciously,  it  may  be,  he  is  a 
student- of  psychology. 

Successful  advertising  necessarily  involves  successful 
merchandising,  and  means  more  than  the  ability  to  write 
interesting  ad\-ertisements.  The  goods  must  be  readily 
obtainable,  either  direct  from  the  makers  or  through  dealers. 
If  the  latter,  ei^onomicul  mothmis  of  distribution  must  be 
arranged. 


INSURANCE     OF     ELECTRICAL      MACHINERY. 


By  C.  STUART  BUYERS,  A.M.I.E.B. 


Onio  of  the  results  consequent  upon  the  widespread  use  oi 
electric  power  has  been  the  formation  of  electrical  d(!pai't- 
ments  by  many  insurance  companies  whose  engineering 
activities  previously  were  confined  to  the  insurance  and 
inspection  of  boilers  and  steam  engines. 

It  may  confidently  be  stated  that  the  number  of  electric 
machines  insured  in  this  country  at  the  present  time  exceeds 
100, (»00.  These  are  of  all  sizes  and  types, from  the  diminu- 
tive fan  motor  to  the  large  rolling  mill  motor  or  turbo- 
generator set. 

Insurance  is  the  watchward  of  the  twentieth  (century,  and 
electrical  engineers  cannot  complain  that  their  jiarticular 
interests  have  been  in  any  way  neglected,  there  being  quite 
a  inimber  of  enterprising  insurance  companies  ready  to  meet 
any  demand  which  may  arise  in  this  direction. 

As  the  usual  methods  adopted  in  carrying  out  the  in- 
suranc^c  of  electric;  plant  may  not  be  generally  familiar,  the 
writer  proposes  to  explain  on  broad  lines  the  luiderlying 
principles  connected  with  this  rapidly  growing  business. 

On  being  ap])roached  by  an  insurance  agent  to  consider 
the  question  of  insuring  his  electric  generators  and  motel's 
against  risk  of  loss  or  damage  from  breakdown,  the  ))ro- 
prietor  or  manager  of  a  firm  which  has  adopted  electric 
driving  of  machinery  naturally  asks,  first  of  all.  what  it 
will  cost. 

(!uriously  enough,  the  premium  is  charged  on  what 
appears  at  first  siglit  to  engineers  to  be  a  very  unscientidc 
basis.  The  agent  simply  requires  to  ascertain  the  rated 
kilowatt  output  of  each  generator  and  the  horse-power  of 
each  motor,  and  from  this  data  he  is  able  to  submit  an 
estimate  of  the  annual  premium  and  the  sum  for  which  each 
machine  will  be  insured.  No  details,  such  as  voltage, 
speed,  nature  of  drive,  whether  continuous  <ir  alternating 
current  arc  re(]uired  in  the  first  instance,  as  the  preniinm  is 
based  on  the  output  alone. 

The  thought  ariecs  at  once,  that  surely  if  this  is  the  case, 
the  owner  of  a  low-tension  or  low-speed  plant  must  be 
peucvlised  to  the  benefit  of  the  owner  of  a  high-tension  or 
iiigh-specd  installation.  Practice  proves,  however,  that 
such  reasoning  is  fallacious  ;  in  fact,  high-tension  elec- 
trical machinery  is  a  better  insurance  risk  than  low-tension, 
for  two  reasons — firstly,  because  the  manufacturer  paj's 
greater  relative  attention  to  the  insulating  materials  used 
and  lengths  of  creepage  paths  allowed  ;  and,  secondly, 
■because  the  fact  that  a  machine  is  operated  by  high-tension 
current  ensures  that  it  will  bi;  projjcrly  instalk^d  and  main- 
tained by  the  user. 

The  premium  is  based  on  a  sliding  scale,  which  has  the 
effect  of  diminishing  the  ratio  of  ])remium/indemnity  as  the 
size,  or,  to  be  more  strictly  accurate,  the  value  of  the  machine 
increases.  This  is  soun<l  finance,  iis  the  cost  of  inspection 
and  management  is  jjractically  indei)endent  of  the  size  of  the 
insured  item,  and  remains  constant,  the  risk  l)eing  the  only 
varialde. 

.Should  the  agent  prove  successful  in  having  his  quoUt- 
tion  accepted,  the  next  steji  taken  is  to  have  the  jilant  care- 
fully in.sj)ectcd  by  an  ele(;trical  engineer-surveyor  whme 
business  it  is  to  take  full  details  and  to  rc|xirt  to  liis 
employers  the  condition  of  the  plant,  making  special  note 
of  any  circumstances  likely  to  lead  to  breakdown.     If  Uie 
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surveyor's  report  is  satisfacUiry  on  the  whole,  the  jwlicy  of 
insurance  is  issued,  and  a  detailed  report  on  the  condition 
of  tlie  plant,  statinir  any  suggested  improvements,  is  .>ent  to 
the  owners.  On  the  other  hand,  if  any  serious  defects  are 
noticed,  such  as  heavy  overloading  or  tlie  working  of  open- 
type  motors  in  exiwsed,  aud  wet  situations,  Ac,  the  policy 
will  be  deferred  until  the  working  conditions  have  heen 
made  satisfactory. 

In  extreme  cases  where,  due  to  lack  of  attention  or  to 
adverse  conditions  of  working,  the  plant  is  subject  to 
frequent  breakdown,  the  niajorit'K  of  insurance  companies 
will  decline  to  accept  the  risk. 

Experience  fully  proves  that  in  electrical  machinery  it  is 
not  the  design  or  manufacture  of  a  motor  that  determines  tlie 
breakdown  risk,  but  the  conditions  of  working. 

The  rejwit  of  a  skilful  and  experienced  surveyor  is  of 
great  value  to  the  possessor  of  electric  machinery,  as  it 
enables  him  to  form  an  .iccurate  estimate  of  the  way  the 
plant  is  being  looked  after,  and  whether  suitable  steps  are 
being  taken  to  maintain  it  iu  efficient  condition. 

The  tirst  inspection  is  followed  by  fiirtlicr  ones  at 
intervals  of  about  three  months,  and  after  each  inspection  a 
fresh  report  is  submitted  giving  details  of  improvements  or 
defects  noticed  since  the  pi'evious  examination. 

!XIany  insured  firms  consider  the  reports  to  be  the  most 
•valuable  feature  connected  with  their  policy,  aud  although 
they  have  no  breakdowns  over  a  number  of  years,  they  con- 
tinue to  insure  without  any  feeling  that  the  amount  expended 
in  premiums  could  ha\e  lieen  better  utilised. 

There  is  no  doubt  that  a  wide-awake  surveyor  can  often 
prevent  a  serious  breakdown  by  detecting  a  hitherto  un- 
observed crack  in  a  casting  or  by  pointing  out  a  defect  in 
the  insulation  revealed  by  his  portable  testing  instrument. 

On  more  than  one  occasion  the  writer  has  detected  un- 
noticed faults  or  flaws  iu  machines  working  imder  the 
supervision  of  well-trained  engineers,  and  it  is  without 
questign  a  fact  that  fault  detecting  is  largely  a  matter  of 
experience  in  breakdown  and  repair  work.  A  surveyor 
coming  fresh  on  to  a  plant  is  more  likely  to  notice  some- 
thing abnormal  than  the  engiueer-in-charge,  who  usually 
sees  the  machines  six  days  a  week.  This  may  sound  para- 
doxical, but  consider,  for  example,  an  oil-cooled  transformer. 
The  load  on  this  may  have  been  gradually  increasing  due 
to  extensions,  or  the  transformer  may  have  been  chauged  to 
a  new  and  out-of-the-way  jxisition  with  less  ventilation.  In 
either  case  the  temperature  will  rise  :  and.  even  if  the  rise 
be  above  safe  limits,  it  is  very  improbable  that  a  charge- 
engineer  who  had  been  supervising  it  for  a  number  of  years 
without  experiencing  tlie  slightest  trouble,  would  notice 
that  the  heating  was  more  than  it  had  been  previously. 

Auy  excessive  heating  would,  however,  at  once  be  noticed 
by  an  outside  person  who  had  had  experience  in  the  working 
of  transformers. 

It  is  not  always  realised  that  inspection  is  carried  out 
solely  with  a  view  to  prevent  breakdow-ns  and  to  assist  the 
owners  to  maintain  their  plant  in  such  efficient  condition 
that  the  number  of  breakdowns  or  accidents  will  be  reduced 
to  the  lowest  limits. 

When  a  firm  allows  its  electric  installation  to  get  into'  a 
neglected  and  um-eliable  condition,  and  then  insures  it 
against  breakdown,  it  may  take  the  insurance  company 
several  years  to  have  patched-up  armatures  gradually 
re-wound  as  they  burn  out,  and  to  get  the  owuer.s  to  alter 
unsuitable  drives,  thus  turning  a  bad  risk  into  a  good  one. 

An  actual  case  to  illustrate  this  may  jjrove  of  interest.  A 
firm  of  engineers  decided  to  insure  their  electric  motors, 
numbering  some  65,  six  years  ago.  This  d.c.  plant,  with 
motors  varying  in  size  from  5  h.p.  to  50  H.P..  when  taken 
oyer  by  the  insurance  company  was  considered  a  doubtful 
risk,  as  the  motors  were  of  an  old  type,  aud  they  had  been 
frequently  repaired  in  a  temporary  manner  in  order  to  keep 
them  working. 

The  breakdown  experience  proved  to  be  as  follows  : — 

Istlear          12  motors  broke  down. 

2nd     „            LS  motors  broke  down. 

^■■d     ■•             1 1  motors  broke  down. 

■ttli     ..             ...          1 1  motors  broke  down. 

^th     ..            9  motors  broke  down. 

•ith     ,,            5  motors  broke  down. 

Dunffg  the  first  three  yeiars  it  wds  fVfiind  nfe('(fe.^ary  t-i 


rewind  a  number  of  armatures,  and  the  risk  was  an 
unremunerativc  one,  but  the  second  three  years,  in  spite  of 
se\ero  work  imposed  by  war  conditions,  showed  a  con- 
siderable reduction  in  the  atnoinit  paid  in  claims,  and  it 
may  safely  be  stated  that  the  plant  is  iu  better  condition 
to-day  than  it  wius  six  years  ago. 

(To  be  concluded). 


THE  GOVERNMENT  AND  FOREIGN  TRADE. 


The  fascinating  history  of  the  birth,  growth,  and  devehip- 
ment  of  British  foreign  trade  contains  much  to  make  us 
proud  of  the  initiative  and  foresight,  daring  and  enterprise, 
of  our  forbears.  The  pioneering  acliicvcments  of  very  early 
trading  days  will  never  lose  their  romantic  character. 
There  was  nothing  of  the  ugly  spirit  of  modern  methods  of 
penetration,  for  there  were  no  competitors  of  any  kind.  Even 
down  to  five  and  twenty  years  ago  we  were  able  to  carry  on 
large  transactions  practically  without  let  or  hindrance  in 
various  markets  of  the  world.  International  trading 
rivalry  was  then  only  a  mild  and  more  or  less  friendly  thing 
compared  to  what  it  became — first  gradually  and  then  ever-, 
increasingly — in  the  following  years,  as  other  nations 
developed  their  manufacturing  resources  and  became 
envious  of  our  reputation  and  our  success.  The  efforts  of 
large  trading  concerns  and  the  enterprise  and  initiative  of 
private  commercial  firms  secured  a  great  name  for  British 
mauufactui-es  and  for  the  rectitude  of  British  commerce  and 
commercial  men.  We  knew  how  our  reputation  had  been 
established,  and  securing  abtmdant  trade,  we  were  too  con- 
tent, and  left  the  way  open  for  those  who  designed  to 
weaken  our  hold,  and  who  introduced  all  sorts  of  enemy 
methods,  some  skilful  and  efficient,  others  mean  and  base,  to 
that  end.  The  story  of  their  success  is  well  known  to  traders 
to-day  ;  three  and  a-half  years  of  terrible  war  have  brought 
the  facts  out  into  the  light  of  day  until  even  the  man  in 
the  street  knows  something  of  it,  though,  strangely  enough, 
the  lesson  has  not  yet  been  fully  learned  by  numbers  of 
politicians,  judging  from  the  discussion  at  Westminster  on 
the  second  reading  of  the  Xon-Ferrous  Metals  Bill. 

The  foreign  trading  situation  has  undergone  an  entire 
change  since  those,  romantic  early  days,  and  while  no  one 
can  say  to-day  what  developments  may  take  place  thp-ein 
consequent  upon  the  terms  of  Peace  and  our  new  com 
mercial  relations  with  allied  peoples,  it  is  perfectly  obi  ion 
that  isolated  and  individual  efforts  will  be  at  a  frear, 
disadvantiige  for  ever  hereafter.  It  is  also  equally  obvious 
to  most  of  us  by  now,  that  while  Government  control  of 
certain  trades  must  continue  for  several  years  there  must  be 
Government  encouragement  of  trade  too.  Xo  coming 
Government  will  be  able  tti  exist  for  long  unless  it  sets  its 
face  fixedly  against  obstructing  industry  and  commerce,  and 
abandons  anything  in  the  nature  of  a  policy  of  apathy 
toward  trade  and  traders.  Lessons  learned  in  the  tribulation 
of  warfare  have  to  be  carried  into  very  definite  practical 
policy,  encouraging  those  who  aim  at  developing  our  inter- 
national trade,  and  bringing  to  British  factories  unlimited 
work  for  British  workers. 

Whate\-er  may  be  the  designs  of  present  enemies  for  after 
the  war — designs  which  we  have  it  in  our  power  seriously  to 
check  by  reason  of  the  Allied  control  of  raw  material, 
and  the  other  advantages  accruing  to  us  from  our 
Empire  resources  and  from  present  Allied  relation- 
ships—we shall  require  all  the  assistance  that  Govern- 
ments can  legitimately  render,  in  order  that  our  position 
may  be  secured  against  such  attacks  as  the  disclosures 
of  recent  years  reveal.  Manufacturers  and  traders  will 
need  to  bring  up  their  own  efforts,  individual  and  col- 
lective, to  the  highest  possible  pitch  of  perfection,  and 
we  believe  that  by  the  employment  of  scientific  method  in 
organisation  and  production,  they  will  succeed,  if  they  can 
secure  reasonable  and  intelligent  co-operation-  from  the 
workers,  whose  prosperity  is  linked  up  with  their  own.  But 
the  co-operation  of  the  Government  is  as  essential  as  is  that 
of  the  workers,  and  we  are  glatl  to  welcome  the  signs  that 
those  now  at  the  helm  intend  that  it  shall  bo  given,  and 
given  ^ectivelv. 
Tte  nWl    fox  GoVernm'enfol    enc^duragem^nt  of   trade 
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is  no  new  theme  in  these  jinges.  We  have  offered  our 
critieisnis  of  its  obstructive  policies  in  the  past,  and  when 
we  liave  observed  indications  of  the  desire  to  do  well,  we 
h,i\'e  not  omitted  to  sny  so.  Therefore,  to-day  we  welcome 
quite  heartily  the  measures  that  are  being  developed  by  the 
new  .loint  Trade  rntelliireuee  Department  of  the  Foreign 
(Iffice  and  the  Board  of  Trade  for  co-operating  with  the  manu- 
facturers and  traders  of  thq  kingdom.  Sir  Arthur  Steel  Ma  it- 
land,  .M.P.,  the  Head  of  the  new  Department,  has  in  hand  a 
task  of  the  utmost  difficulty  in  evolving  something  like  decent 
order  nut  of  chaos.  Intinitely easier  would  he  ha\e  found  it  if 
he  had  liei'ii  instructed  to  start  an  entii'ely  new  Department 
for  fostering  British  Trade  abroad :  but  the  circumstances 
prc-lude  any  such  simple  operation.  What  he  has  to  do  is  to 
piece  together  parts  of  several  departments,  and  the  measure 
of  his  success  in  building  up  a  strong  and  effective  organisa- 
tion will  be  the  measure  of  goodwill  displayed  by  those 
departments.  The  new  Dejiartment  includes  the'  Com- 
mercial Department  of  the  Board  of  Trade,  which,  useful  a,s 
it  has  been  within  its  limited  capacity  in  the  past,  may  be 
made  a  far  greater  help,  and  the  War  Trade  Intelligence 
Department  of  the  Foreign  Office  will  also  form  a  most  im- 
jiorlant  section  of  the  new  organisation.  The  opci'ations  of 
the  War  Trade  Department  in  connection  with  war-time 
]iroblems  harf'been  larger  and  more  effective  than  is  gene- 
rally understood.  It  has  had  much  to  do  with  economic 
(piestions  which  will  be  of  the  utmost  importance  in  con- 
nection with  Peace  negotiations  and  our  general  proceedings 
after  the  war.  Then  those  who  have  been  dealing  during 
more  than  three  years  with  the  Lists  of  Enemy  Firms  here 
and  all  over  the  world  will  not  have  completed  their  work 
when  the  war  ends,  for  the  weeding  out  of  enemy  concerns 
must  be  followed  with  a  constructive  j)olicy  of  facilitating 
the  introduction  of  friendly  in  place  of  enemy  businesses. 
Therefore,  we  shall  be  bringing  together,  as  soon  as  it  can 
lie  arranged,  the  Coiiimercial  Intelligence  Branch  of  the 
B.  of  T..  the  War  Trade  Intelligence  Department  (though 
obviously  its  war  work,  being  still  incomplete,  it  cannot  be 
transferred  at  once),  the  Foreign  Trade  De]iartment  of  the 
Foreign  Office,  and  the  Consular  Service  and  Consular 
Department  of  the  Foreign  Office.  There  will  be  two  sec- 
tions of  the  New  Department : — (1)  The  Overseas  Division 
organised  in  geographical  sub-sections ;  (2)  the  United  King- 
dom Division  sub-divided  according  to  trades  and  industry. 

It  is  hoped  that  by  means  of  thorough  co-operation 
between  all  concerned,  co-operation  which  will  in  due 
course  be  facilitated  by  greater  convenience  in  respect  of 
de])artmental  housing,  any  piece  of  business  or  information 
that  can  be  turned  to  good  account  by  British  finance  and 
industry  will  be  taken  full  advantage  of,  and  will  redound 
Lo  the  common  good.  An  efficient  Advisory  Committee 
will  be  set  up  consisting  of  live  and  experienced  men  from 
the  w(jrlds  of  finance,  manufacturing,  commerce,  labour, 
and  so  forth,  and  a  sjiet'lal  elTort  is  to  be  made  to 
secure  the  distribution  of  information  among  the  industries 
at  Home  and  to  ensure  publicity  in  foreign  countries 
respecting  British  manufacturing  and  trade. 

There  has  been  some  feeling  exhil)ited  l)y  merchants  who 
arc  fearful  that  the  new  J)epartment  has  designs  for  their 
elimination.  These  fears  originated  from  the  urgent 
appeals  tliat  were  made  to  manufacturers  to  organise 
tlieniselves  into  (.-o-operative  bodies  so  as  to  secure  better 
results  abroad.  We  have  recently  referred  to  this  subject 
in  some  detail.  Sir  A.  Steel  Maitland  sees  well  enough 
that  after  the  war  Germany  will  be  out  to  do  a  great  thing 
again  in  the  matter  of  penetration,  and  while  we  do  not 
want  to  adopt  the  same  method,  we  must  meet  it  somehow, 
and  we  can  only  do  so  by  ('o-oiicration  amongst  onrsehcs. 
lie  holds,  as  we  do,  that  export  associations  in  industry  are 
desirable,  lint  that  such  action  would  not  eliminate  the  mer- 
chant. Of  <'onr8C,  we  cannot  eliminate  the  menhant  if  we 
would,  and,  as  a  matter  of  fact,  we  would  not  if  we  could,  for 
he  has  a  most  important  place  to  fill  in  economic  activity  ; 
but  the  lessons  of  the  past  are  not  easily  forgotten,  and  if  we 
have  learnt  one  thing  more  than  another  from  those  who 
study  the  course  of  British  and  foreign  trade  comiietition 
ahroiid,  it  is  that  eo.openition  l)etween  our  manufacturers  is 
absolutely  essential  on  many  grounds  if  we  are  going  to 
'  '  "  iinii'h  of  our  former  trade,  and 
',    .>dnpt<»Wlitv  is  a  maikr  of 


first  importance  in  meeting  the  needs  of  foreign  customers, 
and  our  adaptability  will  be  facilitated  by  a  policy  of  co- 
operation amongst  our  manufacturers.  But  why  cannot  the 
merchant  enter  into  the  co-o)ierative  group  ?  Why  should 
he  suspect  those  who  desire  to  strengthen  our  industries  of 
seeking  to  work  out  his  elimination  'i 
(  To  he  fo/irliiiM. ) 


THE     METRIC     SYSTEM. 

It  was  hupeil  (hat  Uie  discussion  which  took  jilace  at  the 
Institi'tion  ok  Elkcthicai,  ExfiiNEEKs  on  Thursday,  la.st 
week,  would  strike  a  new  note,  and  prove  of  direct  iissist- 
ance  towards  bringing  the  subject  into  concrete  form,  by 
dealing  with  it  from  the  practical  workshoj)  point  of  view. 
Unfortunately  hopes  were,  not  realised  :  the  debate  was 
certainly  interesting,  and  at  times  entertaining,  but  with 
few  exceptions  sjieakers  confined  their  remarks  to  the  merits 
of  the  rival  systeius,  and  while  the  trend  of  opinion  was 
unquestionably  in  favour  of  the  adoption  of  the  metric 
system,  but  little  information  was  gained  as  to  the  diffi- 
culties to  be  anticipated  and  the  methods  by  which  they 
might  be  overcome.  The  same  applies  to  the  two  short 
papers  which  ]irefaced  the  opening  of  the  discussion  ;  both 
were  of  undoubted  merit,  but  both  covered  ground  which 
ha.s  been  pretty  well  beaten  in  the  past,  and  consisted  very 
largely  of  descriptive  material.  On  the  whole,  therefore, 
the  meeting  did  not  carry  the  matter  much  further  than 
before,  and  for  that  reason  we  look  upon  it  as  somewhat 
disa]ipointing.  On  the  other  hand,  too  much  should  not  be 
expected  of  a  discussion  of  this  tyjie,  lasting  some  two  hours 
and  necessarily  conducted  on  hapliazard  lines.  Apparently 
no  progress  can  be  hoped  for  without  a  properly  constituted 
commission  of  inquiry,  before  which  each  witness  will  be 
examined  in  an  orderly  fashion,  and  will  be  subject  tq  cross- 
examination.  The  great  imporcauce  of  the  question  fully 
justifies  the  initiation  of  such  an  inquiry,  we  do  not  say 
"  even  in  war  time,"  but  more  particularly  and  precisely 
hecaiixe  we  are  at  war.  and  now  is  the  time  to  arrixe  at  a 
decision  in  the  matter,  in  readiness  for  ]irompt  and  ctfecti\-e 
action  the  moment  the  conditi<ins  jiermit  i>f  it. 

Mr.  Ll.  B.  Atkinson,  in  his  paper  entitled  "  The  '  Pros 
and  Cons '  of  the  Metric  System,"  endeavoured  to  define 
clearly  the  real  issues  that  formed  the  subject-matter  of  the 
discussion  which  has  been  in  progress  for  30  years,  and 
offered  some  suggestions  towards  reconciling  conflicting 
views,  while  treating  the  question  impartially.  The 
author,  however,  at  the  outset  expressed  his  preference  for 
a  decimal  system  of  coinage,  and  the  metric  system  of 
weights  and  measures  as  the  legal  standards  for  the  Empire. 
He  had  often  been  surprised  at  the  lack  of  definite  ideas 
on  the  subject  in  the  minds  of  authorities  on  this  (juestion, 
and  for  clearness  he  di'S'ided  the  points  at  issue  under  three 
heads — the  question  of  decimalisation  of  moneys,  weights, 
and  measures ;  the  question  of  the  actual  magnitudes 
in\-olved  ;  and  the  question  of  policy.  He  then  detailed 
and  discussed  the  three  systems — British,  metric,  and 
(-'.(i.S. — which  he  regarded  as  relevant,  laying  stress  on 
the  fact  that  in  the  British  system  there  was  no  standard 
of  mrititi,  and  that  the  British  tables  were  based  almost 
entirely  upon  the  use  of  2  or  powers  of  i  as  multipliers, 
whilst  the  other  two  systems  proceeded  by  multiples  of  10. 
While  the  decimal  system  was  essential  to  the  use  of 
calculating  machines,  slide  rules,  &c.,  lie  thought  that 
the  great  majority  of  the  jiopulation  did  not  employ  such 
aids,  and  were  unable  to  use  decimals  in  calculations, 
licfen-ing  to  the  magnitudes  of  units,  he  had  no  doubt  that 
the  pound  and  the  half-kilo  weight  \\i:'Yq  best  suited  for  the 
ma.ss  of  the  population,  and  the  ton  and  hiiiidredweight  or 
50  kg.  for  wholesale  purjioses.  The  foot  and  centimetre 
were  useful  units  :  the  j'j-th  inch  and  the  rail  were  better 
than  the  millimetre  and  -^^ih  mm.  He  thought  the 
direct  relation  between  tlie  metric  units  of  mass  and  volume 
of  little  practical  value,  but  concluded  tljat  as  regarded  the 
magnitudes  of  unit«,  the  advantages  of  the  rival  systems 
were  fairly  balanced.  On  the  question  of  policy.  Mr. 
Atkinscjn  considered  that  the  vast  bulk  of  the  people  had 
))o  dirpct  interost  in  iniorntitional  frndins",  y<]w\]  cimncriiwl 
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only  the  meivhants  ami  engineers,  and  said  there  was  a 
widespread  feeling  that  tlie  moment  was  inojiportutie  for 
iidopting  the  metric  system,  lie  thought  there  would  be 
little  (iifticulty  in  cleeimalising  the  coinage,  l)Ut  preferred 
the  fliinn  to  tiie  jiound  as  the  ruling  coin  of  account. 
With  regard  to  the  unit  of  weight,  he  advocated  the 
adoptiiiu  of  a  new  pound  ecjual  to  half  a  kilogram,  which 
would  enaiile  e.visting  multiples  of  a  pound  to  he  retained 
almost  unaltered,  until  they  fell  out  of  use.  If  the  gallon 
were  made  equal  to  10  of  the  new  pounds  it  woidd  be  of 
h  litres  capacity,  and  the  way  would  be  clear  for  the 
eventual  adoption  of  the  metric  units  of  volume,  by  which 
time  the  metric  unit.-;  i>\'  length  would  have  become  largely 
used.  Mr.  .Vtkinsnn  concluded  in  favour  of  the  adojition 
of  decimalised  currency,  the  new  ]iound  and  gallon,  and  an 
educational  campaign  leading  np  to  the  compulsory  use  of 
a  complete  decimalised  system — the  metric  system  of 
weights  and  measures — a  programme  which  might  be 
realised  in  ten  years. 

Mr.  a.  J.  STVBTiS  read  a  paper  entitled  "  A  Case  for  the 
Adoption  of  the  Metric-  System  (and  Decimal  Coinage)  by 
Great  Britain."  in  whicli  he  outlined  the  history  and 
described  the  constitution  of  the  metric  system,  connmring 
it  with  the  "chaos  which  we  call  our  system,"  very  greatly 
to  the  disadvantage  of  the  latter.  Referring  to  ])roposals 
to  modify  the  British  units  without  adopting  the  metric 
system,  lie  held  that  the  nuly  jiractical  way  of  mending  our 
present  system  was  to  end  it,  and  proceeded  to  illustrate  the 
advantages  of  the  metric  system  derived  from  its  scientific 
basis,  the  simplification  of  calculations  and  the  dimensions 
of  drawings,  the  applicability  of  the  decimal  calculai^or, 
economy  of  time  in  education,  and  uniformity  of  inter- 
national and  other  relations.  The  author  then  dealt  with 
the  disadvantages  entailed  by  a  change  of  system,  referring  to 
the  extended  use  of  English  conventional  standards  of  size, 
tonnage,  &c.,  the  cost  of  the  change,  which  he  regarded  as 
exaggerated  in  importance  and  in  many  eases  fanciful,  the 
loss  of  mental  and  manual  facility  bound  up  with  existing 
practice,  the  correction  of  drawings,  the  scales  of  maps,  &c. 
Admitting  that  there  would  be  appreciable  inconvenience  to 
the  community  during  the  transitional  stage,  Mr.  Stuhbs 
held  that  it  would  he  felt  less  in  the  immediate  future 
than  at  any  later  period,  because  our  ordinary  standards  had 
been  upset  by  the  war.  and  great  numbers  of  men  returning 
from  France  would  be  familiar  with  the  French  units. 
The  ^■oluutary  adoption  of  the  metric  system  had  been 
proved  to  be  impracticable ;  compulsory  measures  were 
essential.  He  concluded  with  the  suggestion  that  the  loss 
of  time  and  waste  of  money  involved  by  delay  should  be 
curtailed  by  putting  the  change  in  hand  at  once. 


DiSCDSSION. 


The  President,  in  the  course  of  a  few  remarks,  pointed  out 
that  they  had  to  consider  whether  the  electrical  industry 
would  benetit,  or  the  reverse,  by  adopting  the  system.  It 
wa.s  argued  that  it  would  facilitate  export  business  with 
metric  countries,  and  it  this  .nrgument  were  sound,  it  was 
equally  true  that  it  would  facilitate  the  business  of  such 
countries  in  our' markets  which  used  British  measures.  He 
thought  that  only  manufacturers  wh(i  were  iu  touch  with  the 
question  couUl  decide  this  matter.  The  Institution  must  make 
up  its  mind  and  decide  one  way  or  the  other;  the  system 
would  never  be  voluntarily  adopted,  and  therefore  compul- 
sion would  be  necessary. 

Mr.  H.MiKV  .\li.cock.  who  opened  the  di-scussion,  said  he 
heartily  agreed  with  the  general  findings  of  Mr.  Stubbs's 
paper;  as  to  Mr.  Atkinson's  contribution,  he  regarded  it 
more  in  sorrow  than  in  anger.  Mr.  .\tkin.';on  talked  about 
dismissing  all  fanciful  considerations,  and  then  proceeded  in 
invent  hundreds  of  them.  He  'the  speaker)  advocated  a 
universal  system,  as  a  nation  could  only  survive  by  its  trade 
with  other  nations,  and  we  must  make  it  easy  for  others  to 
I'  deal  with  us.  He  did  not  accept  the  inference  of  Mr.  Atkin- 
i;  son  that  the  export  trade  interested  a  small  number  of  people ; 
we  were  all  interested,  and  it  was  a  national  duty  to  widen 
our  indu.strial  connections.  Which  system  was  to  be  the 
universal  one?  The  British  system  was  hopeless,  and  w'e 
must  either  consider  its  improvement  or  adopt  a  better  one. 
He  pointed  out  that  a  House  of  Commons  Committee  in  1S70, 
after  considering  the  above  matter,  came  to  the  conclusion 
that  it  would  be  as  difficult  to  adapt  our  own  system  a.s  to 
adopt  a  new  one,  and  our  trade  at  that  time  was  nothing 
compared  to  our  present  trade.  Our  manufacturers  considered 
their  own  convenience,  not  the  national  advantage,  and  this 
aceounte4  fqr  (lie  pii.?.t-lvo  aftitudp  of  the  mjjr^iifaftr^r^r.    He 


reminded  them  that  in  ISIO  the  Germans  adopted  the  metric 
system  used  by  the  French,  who  were  their  opponents,  be- 
cause of  its  advantages.  It  was  probable  that  there  would  be 
a  i>eriod  of  reorganisiition  after  the  war,  when  the  metric 
system  could  bo  adopted. 

Mr.  W.  H.  M.issiiV  said  he  was  born,  and  lived  for  30  years, 
in  a  country  where,  the  metric  system  was  in  use,  and  then  came 
to  England,  and  for  13  years  had  to  learn  English  measures. 
He  subs<'quently  returned  to  a  metrical  country  for  two  years, 
ami,  althougli  he  agreed  that  the  metric  .system  was  simple, 
lie,  personally,  had  a  prefcRince  for  the  English  measures 
whieh  he  used.  No  doubt  the  metric  system  was  preferred 
by  the  scientist,  but  it  did  not  affect  an  ordinary  workman 
like  him.    However,  he  was  absolutely  neutral  in  his  attitude. 

Cianmander  Boais,  F.N.,  expressed  his  appreciation  of  the, 
jiapers,  which  dealt  with  the  question  from  different 
points  of  view.  The  que.stion  of  policy  iu  education  was 
most  important;  he  had  often  pitied  the  young  Briton  who 
found  a  difficulty  in  remembering  so  many  figures,  and  had 
to  use  a  ready  reckoner.  Decimalisation  and  "  metricalisa- 
tiou  "  were  totally  different;  if  the  British  system  could  be 
decimalised  it  would  probably  be  better  to  use  such  a  system, 
but  it  had  been  shiiwu  that  this  would  probably  be  as  difBcult 
as  adopting  the  metric  system.  He  urged  that  it  was  the 
business  of  the  technical  man  to  lead  the  practical  man, 
whose  business  interests  were  limited  to  his  own  affairs. 

Major  I'laisa.nt  said  that  be  was  iu  this  country  last  year 
to  purchase  enormous  quantities  of  wire,  &c.,  and  had  to 
translate  the  schedule  into  British  weights  and  measures;  he 
believed  that  we  might  have  saved  a  year  of  war  if  the 
metric  system  had  been  iu  use  here.  At  Peking,  with  the 
Boxer  Expedition,  he  was  at  the  entrance  of  the  Imperial 
Palace,  and  witnessed  a  conversation  between  his  Chinese 
attendant  and  a  Japanese  .sentry;  neither  understood  the 
dialect  of  the  other,  but  they  had  no  difficulty  in  communi- 
cating with  one  another  in  w'riting.  In  the  same  way,  the 
metric  system  was  a  universal  language,  and  would  facilitate 
intercourse  between  the  nations,  whereas  the  British  system 
formed  a  kind  of  veil  between  the  French  and  British.  Even 
in  a  savage  country  he  had  found  the  decimal  system  in  use 
and  understood  by  the  natives.  He  compared  the  existing 
conditions  with  the  confusion  of  tongues  at  the  building  of 
the  Tower  of  Babel,  and  illustrated  the  difficulties  due  to 
the  differeuce  of  units.  If  our  soldiers  had  known  the  metric 
.■-ystem.  nuich  loss  of  time  might  have  been  avoided. 

Mr.  Roger  Smith  .said  Mr.  Atkinson  very  projierly  referred 
to  the  effect  of  the  change  on  the  90  per  cent,  of  people  who 
calculated  mentally.  The  mechanical  engineer  would  wcl- 
eonie  the  change.  The  French  had  had  some  77  years  of 
compulsory  u.-^e  of  the  metric  system,  yet  in  the  provinces 
they  were  still  able  to  use  their  old  weights,  &c.,  adapted  to 
the  new  .s>-stem,  and  he  felt  sure  that  the  English  would  also 
be  able  to  do  so. 

Commander  Bristow  pointed  out  that  the  magneto  indus- 
try had  been  founded  during  the  war  under  the  aegis  of  the 
Government,  and  all  dimensions  were  standardised  in  milli- 
metres; .some  3(JO,000  magnetos  had  been  made,  and  the 
factories  might  as  well  be  in  metric  countries  as  far  as  draw- 
ings and  dimensions  were  concerned.  In  regard  to  our  export 
trade,  .statistics  showed  that  281,000  tons  of  machinery  were 
sent  to  Enghsh-system  countries,  and  203,000  tons  to  metric 
countries;  it  might  be  hazardous  to  do  anything  to  affect  our 
tonnage  to  the  former  unless  they  would  come  into  line  in 
regard  to  svstem.  We  did  twice  as  much  cycle  business  with 
English-system  countries,  and  neariy  the  same  proportion  in 
scientific  instrument  exports.  Taking  the  whole  of  these 
exports,  the  proportion  was  SOO  to  Enghsh-system  countries 
and  600  to  metric  countries,  so  that  the  trade  with  the 
latter  was  not  go  preponderant  as  the  number  of  such  coun- 
tries mi"ht  sudgest.  To  illu.strate  the  impossibihty  of  remem- 
bering The  diver.se  svstems  of  weights  and  measures  in  use 
in  this  country,  he  mentioned  that  an  inquiry  as  to  the 
number  of  "  carawavs  in  a  featherweight,"  made  to  an 
ofticial  "  weights  and  mea.sures  "  department  had  been  h'eated 
unite   seriously.  . 

'  Mr  D  \nAMS0v  considered  that  the  question  of  coinage 
should  not  have  been  introduced.  The  sovereign  was  not 
eoiiiparable  with  the  inch,  yet  the  decimahsers  would  retain 
the  former  while  abandoning  the  latter  older  measure.  They 
lausr  ouard  against  discontinuity  in  work;  the  change  oyer 
1o  the  "metric  sv.stem  would  involve  throwing  oyer  everything 
established  bv '  Whitworth.  The  textile  machinery  industry 
was  unanimoiislv  opposed  to  the  metnc  system  largely  be- 
cause its  adoption  would  affect  continuity  of  output  due  to 
the  disorganisation  of  the  supply  of  new  parts  to  old  machi- 
nerv.  Incidentallv,  he  mentioned  that  the  German  machi- 
nists had  ado))ted  a  range  of  only  50  metrical  sizes  of  tools  as 
against  the  1-50  different  .sizes  which  British  makers  had  for  the 
same  range  of  work.  It  would  not  be  such  a  sniall  matter 
to  renew  all  these  tools  as  might  be  supposed ;  he  doubted 
whether'  thev  would  be  able  to  sell  cheaper  and  thought  t 
would  be  a  mistake  to  compel  people  to  adopt  the   metnc 

'^M^r'^E  C  Barton  said  he  thought  that  Australia  would 
very  soon  be  a  metric  country;  they  were  only  ^'a'trng  for 
England  to  move  in  the  matter.  He  s^ongly  mged  that 
this  was  not  a  case  for  studying  individual  interest  they 
I7l«»t  coB6i4er  the  niitional  interest.     FApenence  showed  that 
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the  jewellery  trade,  although  opposed  to  the  metric  carat 
before  its  adoptiou,  were  its  suppoi-ters  immediately  after. 
The  Germans  had  without  trouble  abaudoncd  their  old  coin- 
age for  metric  coinage.  The  English  system  was  illogical, 
and  confused  a  man  from  his  school  days;  he  was  logical 
before  he  went  to  school. 

Mr.  H.  M.  HoBART  said  he  had  long  felt  depressed  by  the 
lack  of  progress  in  this  subject;  the  conditions  were  no  more 
«ncouragmg  in  America  than  here.  It  seemed  to  him  that 
one  dare  not  contemplate  what  would  happen  if  the  metric 
system  was  not  adopted  within  10  years.  He  had  been  a 
believer  in  that  system  for  many  years,  but  as  an  engineer 
was  compelled  to  use  the  English  system,  in  ord^r  to  be 
understmid,  and  for  this  reason  collective  effoi-t  was  necessary 
to  bring  aliout  the  introduction  of  the  metric  system.  He 
did  not  see  any  hope  of  being  free  from  the  handicap  for  the 
next  generation  unless  they  proctK-ded  actively  by  collective 
effort."  Habit  was  a  predominant  factor;  not  our  own,  but 
other's  habits.  The  young  men  of  both  England  and  America 
were  strongly  in  favour  of  the  metric  system,  but  the  old 
men  were  the  obstacle.  . 

Captain  D.  H.  Kennedy  recalled  a  discu.ssion  on  the  subject 
16  or  17  years  ago  by  the  Institution ;  he  considered  it  a 
serious  reproach  that  nothing  definite  had  been  done  ns  yet. 
Although  he  was  neutral  in  his  attitude  to  the  meti'ic  system 
before  the  war,  he  now  felt  that  the  change  should  be  compui- 
sorj-.  It  was  a  remorseless  state  of  mind  which  would  compel 
our  children  to  adopt  the  British  .system  just  because  we  used 
it  '  The  more  mental  muddle  caused  to  a  child  the  less  was 
the  mental  energy  available  for  the  things  that  really  matter 

Mr  H  EoTTENBUEG  pointed  out  that  the  obstacle  to  change 
arose'  from  the  fact  that  the  rMor  people  while  m  a  position 
to  say  whether  a  change  .should  occur,  had  not  the  mental 
<<uppleness  to  arrive  at  a  decision  on  the  matter.  The  younger 
generation  had  a  right  to  be  consulted.  The  question  was 
whether  the  great  thinking  mass  of  the  people  would  benefat 
bv  the  introduction  of  the  metric  system.  He,  the  speaker, 
felt  that  the  transition  stage  would  lead  to  endless  trouble, 
but  if  a  broad  view  of  the  matter  were  possible,  differences 
of  opinion  would  disappear. 

Owing  to  the  brief  time  at  their  disposal,  the  authors  de- 
cided to  communicate  their  replies  to  the  Journal. 


NATIONAL     ELECTRICITY     SUPPLY. 

A  Board  or  Electricity  Commissioners. 
An  interim  report  of  the  Coal  Conservation  Sub-Committee 
of  the  Ministrv  of  Iteconstruction  (abstracted  in  The  limes  ot 
Pridav  last)  deals  with  the  extent  to  which  cons<n-vation  ot 
coal  "could  effect  economy  in  the  production  ot  motive 
power  with  the  expansion  of  industry  which  should  result 
in  the  way  of  new  manufactures  from  the  proper  use  ot  coal 
so  saved,  ind  with  the  steps  necessary  to  attain  these  objects. 
The  members  of  the  Sub-Committee  were  :— Mr.  Charles  H. 
ilerz.  Prof.  W.  A.  Bone,  Mr.  Guy  Calthrop.  Mr.  John  Kemp 
Sir  R  A  S.  Redmayne,  and  Mr.  Charles  P.  Sparks,  it  will 
be  remembered  that  a  Board  of  Trade  Committee  is  also 
dealing  with  the  problem  of  electric  power  supply. 

It  is  pointed  out  in  the  report  that  the  coal  consumption 
involved  in  the  production  of  motive  power  m  the  United 
Kingdom  amounts  at  present  to  80,000,000  tons  a  year.  In 
the  industrial  reorganisation  which  must  take  place  on  the 
termination  of  the  war  the  further  development  of  power  is 
of  great  importance,  and  large  quantities  will  be  required  tor 
the  development  and  carrying  on  of  new  processes  not  at 
present  undertaken  in  this  country.  The  present  use  of  motive 
power  per  employe  is  onlv  about  half  that  in  the  United 
States,  and  it  is  only  by  largely  increa.smg  the  amount  of 
power  used  in  industry  (by  two  or  more  times)  that  the  aver- 
age output  per  head  (and,  as  a  consequence,  the  wages  of  the 
individual)  can  he  increa.'ed.  The  pre-war  earning  power,  or 
wages,  ot  each  individual,  was  far  too  low. 

Power  can  be  most  efficiently  applied  to  industry  by  the 
medium  of  electricity,  and,  t<'chnically  and  economically,  elec- 
trical energy  can  be  best  jirovided  by  n  comprehensive  sy.stem. 
Power  production  in  large  plants.  WMth  generating  machines 
of  ."jO.nOO  H.P.  or  more,  will  not  only  be  far  more  economical 
than  in  a  large  number  of  smaller  plants,  but  will  ultimately 
involve  great  economies  of  capital  by  securing  a  better  load 
and  a  more  effective  use  of  the  plant.  With  such  super-plants. 
if  suitnblv  situated  on  large  sites,  it  would  be  possible— .so  far 
tin  it  misht  l>e  found  economical— to  extract  by-products  from 
the  coal  before  using  it  ns  fuel.  The  super-plants  would  feed 
into  the  main  trunk  distributing  .'vstem.  which  must  be  laid 
down  thronshnut  the  country,  and  which  wonld  collect  any 
waste  power  avnilnhle.  wherever  sitnated.  and  deliver  it  where 
it  could  be  profitably  used.  Tt  would  also,  by  savincr^the  cftst 
of  trnnsTiort.  mn);r  it  rommercinlly  pn«sible  t«  hrinc  to  the 
mr-faee  mri'-h  eoal  that  i.«  rft  present  wast/vl  and  left  in  the 
nitu,  bnt  whieh,  under  the  new  conditions,  wirmld  b«  twmed 
Ib+o  elech-icnl  enercrv  »t  or  ne.ir  the  pi'head. 

V.'e-e  Tioir^r  •urp''^  '"  *■!>«  f  Jilted  TCingdorp  dealt  with  ©n 
'•Ampreheji'iTe  li-n^s.  and  adrantflce  tHkcn  of  the  naost  mrfl'>rTi 
'nfipewin?  devejopmerts.  the  sjiTirg  in  coal  thwp^rn*  the 
offliJtrir  w^sniB.  in  the  near  fatore.  amount  to  .MfFX)^  tons 


annually  on  the  present  output  of  manufactured  products, 
apart  from  the  possible  saving  on  domestic  coal  consumption. 
If  the  coal  so  saved  were  used  for  the  production  of  further 
power,  it  would  be  possible  to  generate  continuously  not  less 
than  15.000,000  h.p.,  which  would  more  than  compensate  for 
the  absence  of  large  water-powers  in  this  country,  and  admit 
of  the  manufacture  here  of  many  products  which  at  present 
are  made  only  in  America  and  on  the  Continent. 

Tlie  Committee  regards  it  as  essential  that  the  present  in- 
efficient system  of  over  600  districts  should  be  superseded  by 
a  comprehensive  system  in  which  Great  Britain  is  divided 
into  some  16  districts,  in  each  of  which  there  should  be  one 
authority  dealing  with  all  the  generation  and  main  distribu- 
tion. Centres  or  sites  suitable  for  electric  generating  purposes 
should  at  once  be  cho.sen  on  important  waterways  as  th.' 
future  main  centres  of  supply  for  each  of  the.se  large  districts. 
The  .sites  should  be  as  large  as  possible,  having  in  view  the 
land  available  in  suitable  localities,  and  should  have  ample 
water  and  transport  facilities.  Land  is  required  not  only  for 
the  power  stations  themselves — which  for  the  sake  of  security 
and  safety  would  have  to  be  .suitalily  sub-divided,  and  not  ail 
contained  in  one  building — but  al.so  for  the  processes  involved 
in  the  extraction  of  by-products  fi-om  the  coal,  where  such 
extraction  is  found  to  be  justified.  It  is  also  required  for  the 
development  of  electrochemical  proces.ses.  which  can  be  most 
conveniently  carried  on  close  to  the  power  plant.  Plans 
should  be  prepared  for  the  construction  immediately  after  the 
war  on  these  sites  of  the  first  instalment  of  these  large  super- 
power plants,  and  once  these  plants  were  in  existence  it  would 
be  possible  for  existing  authorities,  without  being  left  in  the 
lurch,  to  stop  extensions  of  their  own  uneconomical  stations, 
and  to  arrange  to  take  their  power  from  tlic  main  system. 

To   carry  out  this  policy  a   Boai-d    of   Electricity   Commis- 
sioners should  be  appointed,  with  full  power  to  deal  with  the  , 
electricity  supply  situation   throimhout   the  cmintry.     Among 
other  things  they  should  have  power  :  — 

1.  To  stop  the  extension  or  multipUcation  of  uneconomical 
stations  for  pubhc  supply. 

2.  To  ah'ange  for  the  handing  over,  on  equitable  terms,  of 
the  generation,  transmission,  and  main  distribution  system  in 
each  of  the  areas  into  which  the  country  is  to  be  divided  to  a 
new  electricity  l)ody  appointed  for  that  area. 

3.  To  standardise  for  each  area  the  frequency  and  voltage  of 
the  main  transmission  and  distribution   system. 

4.  To  .settle  for  each  area  whether  such  l)ody  should  o^in- 
sist  of  a  Parliamentary  company  working  under  adequate  con- 
trol as  regards  limitation  of  dividends,  ic..  or  of  one  of  other 
alternatives  set  out  in  an  appendix  to  the  report. 

With  regard  to  these  alternative  types  of  electric  power 
organisations,  the  Sub-Committee  is  impressed  with  the 
special  need  for  initiative  and  resource  in  the  management 
of  the  business  of  power  supply,  and  is  of  the  opinion  that 
the  freedom  of  range  and  keenness  which  are  distinctive  of 
private  enterprise  will  be  found  to  be  in  a  hiah  degree  con- 
ducive to  the  fullest  measure  of  success.  The  Sub-Committee 
considers  that  if  the  nation  is  to  get  immediately  an  efficient 
power  .supply,  and  is  to  take  advantage  of  the  temjwrary  lull 
in  manufacturing  output  immediately  after  the  war.  State 
n.ssistance  in  some   form  may  be  necessary. 


CORRESPONDENCE. 

Le  ters  received  hy  in  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  follmmnq  week.  Correspondents  slutvld  forioard  their  communi- 
cations  at  the  earliest  possihle  moment.  No  letter  can  he  puMished 
unless  me  hare  the  writer's  name  and  address  in  our  possession. 

An  Institution  of  Electrical  Station  Enffineers. 

In  reference  to  (he  letter  in  the  Ei-ecthical  Review  of  the 
.30th  ult.,  from  the  assistant  technical  officers  of  the  Sunder- 
land Corporation  Electricity  Department,  I  have  been  in- 
structed bv  this  branch  to  forward  you  a  copy  of  a  letter 
which  has  been  sent  to  Mr.  Healy,  of  Battersea,  on  the  .sub- 
ject of  the  proposed  Institution  of  p'-lcctricity  Supply  Engi- 
neers. You  arc  at  liberty  to  in.sert  the  .same  in  your  next  1 
i.ssuc  .should  you  so  desire,  and  we  .shall  esteem  it  a  favour 
if  you  can  do  so.  as  we  think  it  deals  with  a  question  nf 
urgent  iinpoitance.  j.   ^f/ ^    Thomas, 

Hon.   Sec,   Manrlicsler  Branch, 
Ansocialion  of  Electrical  Stalion  Engineers.     J 

Manchester,  December  Uth,  1917.  \ 

Association  of  Electrical  Station  Engineers. 
Manchester  Branch. 
H.   W.  Healy,  E.sq.,  .  .      „,    , 

Battersea  Borough  Council  Electricity  Workf,  , 

Battersea.  ] 

Re  The  Institution  of  Electi-icity  Supply  Engineers. 
Dear  Sir.— At  a  general  meeting  of  the  Manchester  Bran. 
of  the  A  E  S  B.  the   recent  correspondence  on   the   prnpoft 
InstilTition   of    Electricity   Supply    Engineers    was    discuss,  i 
The  members  were  in  entire  agreement  with  the  engineers  ( 
Siinderland  in  their  expression  of  sympathy  wnth   ttie   aims 
of  the  technical  officers  in  London,  as  icdioated  at  the  meet- 
ins  held  in  Hammersmith.  ,     «•  ■       ■     .v,„   r>r^ 
There  is  hJjtle  doiM  that  .the  Stat©  of  affaars  m  the  pro- 
vinces is  similar  to  (Hftt  in  iJondon.  ind.  tWctenismg  this,  we 
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iu    the  Maucheater   district   are   making  strenuous  efforts   to 
piuce  the  question  of  .--latus,  eUruoncy,  Occ,  on  a  sounder  basis. 

\s  huat  Loruialiy  weleouimg  the  advent  of  such  a  prospec- 
tive institution,  and  beiiiy  anxious  to  assist  iu  the  oslaolibh- 
uient  of  such  on  a  national  basis,  we  would  suggest  that  the 
task  of  reconstruction  be  undertaken  by  moans  of  and 
through  the  already  existing  Association  of  Electrical  btation 
lingineers.  This  Association  has  already  a  large  membership 
iu  the  provinces;  in  Manchester  and  district  we  have  in  a 
short  space  of  time  enrolled  upwards  of  100  eugiueers  holding 
responsible  positions  in  electrical  supply  undertakings,  and 
the  task  of  organising  would  be  greatly  simplified  if  its 
machinery  was  made  use  of,  and  the  danger  of  overlapping 
organisations  would  be  avoided. 

Moreover,  we  are  of  the  opinion  that  the  time  is  now  ripe 
for  the  broadening  of  the  basis  of  the  A.K.S.E.  In  the  great 
engineering  centres,  such  as  Manchester  and  Newcastle,  there 
are  many  capable  engineers  holding  responsible  stall  appoint- 
ments in  large  engineering  works,  who  are  desirous  of  joining 
an  organisation  adapted  to  their  needs  and  status.  We  have 
had  numerous  applications  from  such,  and  we  are  firmly  con- 
vinced that  these  men  would,  if  admitted  into  the  ranks  of 
the  reconstructed  A.E.S.E.,  at  once  be  a  credit  and  a  source 
of  strength. 

We  would  suggest,  therefore,  that  the  engineers  in  New- 
castle, and  Sunderland,  and  other  districts  associate  them- 
selves with  the  .'V.E.S.E.,  and  assist  in  the  formation  of  an 
Association  of  Electrical  and  Mechanical  Engineers  which  will 
embrace  engineers  holding  responsible  positions  both  in  sup- 
ply undertakings  and  engineering  works. 

The  suggestion  may  appear  to  be  a  very  wide  one,  and  to 
some  may  be  open  to  the  criticism  that  the  interests  of  supply 
engineers  will  be  relegated  to  the  background.  But  such  a 
possibility  could  be  prevented  by  allowing  them  a  section  of 
their  own,  by  means  of  which  they  could  .safeguard  those 
interests  with  which  they  were  most  particularly  concerned, 
and  the  same  would  apply  to  other  sections  of  the  engineering 
profession,  whilst  on  the  broader  issues  affecting  the  profes- 
sion as  a  whole,  there  would  be  a  common  programme  and 
united  effort  in  place  of  the  overlapping  and  division  which 
at  present  threaten  to  make  many  of  our  efforts  fruitless. 

We  should  be  glad  if  you  would  bring  the  above  points 
before  your  Committee. — Yours  faithfully, 

J.  W.  THOM.-iS,  Hon.  Sec. 

[So  far  as  we  are  in  a  position  to  judge,  the  proposals  of 
the  Reconstitution  Committee  and  the  s<,»us(^  of  the  meeting 
held  last  week  were  entirely  in  harmony  with  those  put  for- 
ward in  the  foregoing  letter. — Eds.  Elec.  Rev.] 


Prohibited  Imports, 

In  your  issue  of  December  14th  there  is  a  letter,  signed 
"  h.  G.  Hawkins,"  upon  the  above  subject,  in  which  he 
appeals  to  lovers  of  fair  play  for  assistance  and  advice. 

His  difficulty  appears  to  be  that  in  these  days  of  world-war, 
he  is  not  allowed  to  import  electrically-heated  American  novel- 
ties. One  quite  realises  his  disapixuntmeut,  but  surely  it  is 
not  difficult  ta  see  that  it  would  be  grossly  unfair  to  allow 
the.se  imports  to  take  place,  whilst  English  manufacturers  in 
the  same  line  of  business  are  hopelessly  restricted  in  their  use 
of  material  and  labour. 

The  pathetic  plea  of  coal-  and  labour-saving  devices  is  not 
very  impressive  to  those  in  the  trade.  The  only  coal-saving 
devices  worth  any  consideration  in  these  days  are  large  cook- 
ing installations  and  electric  tires,  neither  of  which  were  im- 
ported from  America,  but  which  have  developed  here  during 
the  last  three  years  to  a  remarkable  extent. 

It  is  to  be  hoped  that  those  shopkeepers  to  whom  Mr. 
Hawkins  appeals  lor  help  will,  while  thinking  of  their  own 
small  losses,  also  think  of  the  stui>endous  difficulties  under 
which  Enghsh  manufacturers  now  labour,  and  will  keep  their 
help  and  sympathy  for  those  who  under  great  disadvantages 
loyally  carried  out  the  demands  made  upon  them  by  none 
too  sympathetic  Government  Departments,  to  the  practical 
exclusion  of  civil  business.  j_   Birkett 

Manager,  Heating  and  Fittings  Di'iit., 
Simplex  Conduits,  htd. 

Birmingham.  December  loth,  1917. 

Regarding  the  letter  from  Mr.  Hawkins,  of  the  Hofpoint 
Co..  re  above,  I  agree  with  him  that  it  seems  unfair  that 
while  other  .Vmerican  goods,  less  essential  to  our  needs  in 
these  times,  should  be  allowed  to  come  into  this  country,  the 
"  Hotpoint "  goods  are  prohibited;  of  the  large  range  of 
appliances  they  have  already  placed  upon  the  market,  there 
is  not  the  least  doubt  that  the  majority  are  indeed  real 
"labour  savers,"  and  if  these  facts  were  placed  before  the 
Imjxirts  Department  in  the  shape  of  a  petition,  signed  by  the 
leading  electricity  corporations,  wholesale  factors.  &c.,  surely 
the  matter  would  receive  the  consideration  that  it  is  entitled 
to.  Would  it  not  be  possible  for  the  Hotpoint  Co.,  in  the 
event  of  a  pennit  being  refused  for  the  complete  articles,  to 
make  an  application  to  import  the  necessary  parts  and  have 
them  mounted  here,  with  the  view  that  after  the  war  an 
English  company  could  be  formed,  and  the  whole  of  their 
appliances,  upon  similar  lines,  turned  out  in  this  country, 
thus  oreatiiig  a  new  fi^d  wherein  lies  great  scope?    Or  are 


we  to  lie  idle,  and  become  a  dumping  ground  for  Aniericuu 
goods  m  a  buuuar  manner  to  thai  in  vvuicli  wu  uUoweU  Ger- 
many to  dump  tier  eieclncai  goous  heie  m  pic-wai  days/ 
ihe  matter  is  one  that  would  icquiie  caielul  liauuuug,  and, 
also,  IS  a  Oig  proulem  lor  wLatever  Goveiumeul  we  may  have 
m  power  alier  tne  war',  there  is  no  dispuiing  the  luct  lUat 
the  electrical  cooking  and  heatmg  business  has  a  liemeudouk 
future  before  it.  atiall  W'e  rise  to  the  occastoni'  Mcauwhile, 
get  the  prohibition  bun  removed,  and  keep  an  eye  on  tint 
future. 

A.  H.  I. 
December  nth,  1917. 


The  t.T.U.  or  the  A.E.S.l;.? 

I  am  desired  uy  mo  luaijieoouo  ijiaucn  lo  slate,  in  reply 
to  ±'UZZieU  .CiU^intxji,  luatr  Wuclucu  uciuu^iu^  co  out.Aiuc 
urms  aic  iiui.  cii^iuic  lor  xiicuiueisuip  in  iuia  uuioiij  bu  imb 
iKiuucU  IS  libe  Ixuiii  llUi  liuuuu:  upi^^cucuuuu  oy  youi  vAiiictr 
pouueut.  It  18  uuucuii  lo  sluie  oh-uojju  luc  piecioc  lenus  ol 
•1  policy,  out  lUu  euoit  muue  lo  uiing  auuav  >i  suusiuiibittl 
linpioiemeut  llx  lUe  conuiiiuus  ol  lUe  yeneiuima  anu  uisul- 
buiing  sLaus  ol  lue  pouer  siaiious,  wiiuiuei  piivuieiy  or  muni- 
cipuny  owned,  anu  lUe  euoit  made  wiiu  a  view  lo  secuiiug 
a  oase  rale  lor  jLoudou  anu  Uicaier  L.onuou  should  ue  a  suiu- 
cleuL  luuicauou  lo  woiKmen  and  eUijmeeis  aiiKe  lUal  ims 
Trade  Union  is  pioceeunig  along  souuu  nues.  lUe  Ataiyle- 
bone  BraucU  of  tne  iN.A.u.Hi.  are  ot  opinion  that  many  of 
the  dmicuities  they  have  encounteied  duimg  the  progiess  of 
negotiations  with  the  various  auihontics  would  not  have 
occurred  had  the  station  engmeers  stood  nrmly  with  the  men. 
One  engmcer  told  one  of  our  members  tUat  he  went  in  by 
the  front  door  and  signed  for  salary,  while  the  workmen 
went  in  by  a  side  door  and  drew  wages,  and  the  only  privi- 
lege he  got  was  that  of  drawmg  10s.  a  week  less.  The  engi- 
neers are,  not  contented,  but  still  they  hold  aloof  from  the 
wages  staff',  and  suffer  accordingly. 

The  extremely  high  cost  of  hvmg  affects  aU  ahke,  and  the 
Branch  submit  that  the  following  calculation  has  never  been 
proved  wrong  :  — 

An  engineer  earns  two  guineas  per  week;  he  pays  lUs.  a 
week  rent;  in  pre-war  days  that  left  32s.  for  necessaries.  Sup- 
pose, for  argument's  sake,  he  bought  16  lb.  of  tea  at  2s. ;  to- 
day he  still  requires  16  lb.  of  tea,  but  since  he  has  to  pay  48. 
for  it,  he  must  get  3'Js.  from  somewhere  to  meet  the  differ- 
ence. His  salary  and  bonus  should,  therefore,  be  equal  to 
74s.  per  week.  It  was  stated  in  the  Branch  that  lamp  oil 
costs  2^d.  per  pint,  candles  lOd.  per  lb.,  bootlaces  tid.  per 
pair,  firewood  Id.  per  bundle,  and  so  on  ad  infinitum.  These 
unconsidered  household  necessaries  are  iiart  and  parcel  of 
our  everyday  life,  and  it  is  fashionable  for  Cabinet  Ministers 
to  omit  all  reference  to  these  things  in  their  siweches.  If 
an  engineer  is  still  in  receipt  of  a  low  salary,  the  task  of  main- 
taining the  semblance  of  a  decent  existence  must  be  uncon- 
scionably hard. 

The  Branch  would  advise  the  station  engineers  to  work  Out 
their  salaries  on  the  poverty  line  of  pre-war  days,  viz.,  30s. 
per  week.  Taking  6s.  for  rent,  there  would  be  left  24s. ;  add 
the  sum  now  required  to  make  up  the  purchasing  power 
under  present  conditions,  24s.,  the  total  salary  received  would 
therefore  be  54s.  This  o4s.  represents  the  poverty  line  to-day, 
and  the  Marylebone  Branch  of  the  N.A.U.E.  would  like  to 
know  how  many  station  engineers  are  on  or  below  this  line. 
If  6s.  be  added  for  rent  in  their  case,  £3  per  week  stands  as 
the  poverty  line  for  the  educated  craftsman  of  to-day,  for  it 
is  quite  obvious  that  the  engineer  would  not  live  in  the 
crowded  areas  where  rents  are  cheap,  and  the  surroundings 
not  particularly  nice.  ' 

The  problem  of  how  to  bring  home  these  hard  facts  to  the 
authorities  is  still  engaging  the  attention  of  the  Branch,  and 
it  is  hoped  that  the  station  engineers  will  accord  us  a  little 
more  support  than  they  have  done  hitherto. 

J.   Vincent, 

Branch  Secretary. 
XdUonal    Amalgamated    Union    of    Enginemen, 
Firemen,    Mechanics    and    Electrical    Worheri. 
T.ondon.  N.W.,  December  15th,  1917. 


The  Functions  of  a  Borough   Electrical  Enjjineer. 

Having  an  overdue  account  which  I  was  unable  to  collect, 
I  tried  to  collect  it  through  the  medium  of  the  local  County 
Court.  During  the  hearing  of  the  case,  much  to  my  astonish- 
ment, although  he  knew  absolutely  nothing  of  the  case,  nor 
what  I  have  expended  in  time,  labour,  and  material,  Mr. 
Mclnnes,  the  borough  electrical  engineer,  apjieared  to  give 
evidence  in  favour  of  defendant,  and,  owing  to  what  he  said, 
I  was  awarded  only  half  the  amount  of  my  account,  the 
whole  of  which  I  have  since  had  to  pay  out  in  court  fees 
and  other  expenses  connected  with  the  case. 

The  Judge  was  as  much  surprised  as  myself  at  the  appear- 
ance of  the  borough  electrical  engineer,  and  he  put  this  ques- 
tion to  him:  "Are  you  the  borough  electrical  engineer?" 
The  reply  was,  "Yes"  "And  what,"  said  the  Judge,  "are 
you  doing  mixed  up  in  this  case?  "  The  reply  was  this  : 
"  Defendant  is  a  consumer,  and  I  have  to  look  after  his 
interest."  But  he  omitted  to  say  that  I,  also,  am  a  large 
consumer,  and,  according  to  his  Qwn  statement,  it  is  hia  busi- 
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ness  to  study  my  interest  as  well  as  that  of  defendant,  but 
this  he  neglected  to  do.  , 

The  following  is  a  correct  statement  of  my  account,  the 
whole  of  which  I  have  lost  through  the  unjustifiable  interfer- 
ence of  the  borough  electrical  engineer  :  — 

.Amount  of  my  account  for  work  done  and  material  sup- 
plioil,  .£4  I'is.  Cost  of  time,  labour,  and  material,  £S  13s., 
thus  showmg  a  prolit  of  19s.  Amount  awarded  by  the  court, 
£•2  l-2s.  Expen.ses  for  court  foes,  &c.,  £i  17s.  6d.  So,  as  you 
can  readily  see,  I  have  not  only  lo.st  the  full  amount  of  my 
account,  but  have  al.so  had  to  pay  out  os.  Gd.  more  than  the 
court  awarded  me. 

Is  not  this  a  case  of  precedent  created  by  the  official  in 
question?  For  I  can  hardly  bolieve  that  Ck)rporations  allow 
their  highly-paid  .servants  to  waste  valuable  pubUc  time  in 
private  matters  which  do  not  concern  them  or  the  public. 
And  I  draw  your  attention  to  the  case.  Sir,  because,  in  my 
opinion,  it  seems  outrageous  that  a  public  servant  should  be 
allowed  to  take  sides  in  private  business  matters  and  assist 
one  ratepayer  to  the  detriment  of  another.  Thanking  you  in 
anticipation   for   giving  the  matter   publicity, 

H.  Brand. 

Gravesend,  December  lltit,  1917. 


lighting  8'2..5  per  cent,  dearer  than  direct  lighting,  given 
identical  conditions  to  obtain  the  same  foot-candle  illumina- 
tion per  watt  consumption. 

E.    Stroud, 

Lieutenant,  R.N.V.R. 
Wimbledon,  Deccmljcr  ISth ,  1917. 


The  Efficiencies  of  Ligliting  Siystems. 

I  .should  like  to  criticise  the  article  in  the  Review  of  De- 
cember   7th    on    "Modern    Arc    Lamps    and    Incandescent 
Lamps"  as  being  very  misleading  in  the  study  of  the  rela- 
tive efficiencies  of  the  different  systems  of  lighting,  and  not 
helpful  in   the  propaganda  of  scientific  illumination. 

L  udue  prominence  is  given  to  .semi-indirect  lighting  at  the 

expense  of  the  direct  method,  and  arc  fighting  against  both. 

The  two  outstanding  features  of  the  article  are  :^First,  the 

author's  .method  of  rating  lamps,   and,  secondly,   the  unfair 

example  of  direct   hghting. 

In  the  third  paragraph  of  the  article  the  author  states  that 
"When  used  iu  a  suitable  fitting  the  'half-watt'  lamp  con- 
sumes 0.5.5  to  0.9  watt  per  c.p.,"  and  then,  as  a  footnote, 
says:  "  Here  and  hereafter  reference  is  to  mean  lower  hemi- 
spherical British  candle-power  unless  otherwise  stated." 

I  can  only  take  it  that  this  method  of  rating  was  quoted 
to  make  arc  lamps  appear  in  a  more  favourable  light. 
♦  The  correct  output  of  a  lamp  is  its  total  output,  i.e.,  mean 

spherical  candle-power  or  lumens  (which  is  the  mean  spheri- 
cal candle-power  x  4  tt  ),  and  only  by  this  rating  can  two 
sources  be  compared.  The  illuminating  result  of  the  sources 
is  another  question,  and  depends  upon  the  distribution,  which, 
again,   depends  upon  the  equipment  used. 

Further  on  in  the  article  the  author  states  that  the  "  hall- 
watt  "  lamp  emits  practically  equal  (piantities  of  light  up- 
wards and  downwards,  which  is  .so;  therefore,  on  the  author's 
Working,  the  third  paragraph  could  have  read  that  the  "  half- 
watt  "  lamp  consiunes  0..55  to  0.9  watt  per  mnin  spherical 
tundle-poieer.  and  on  this  working  I  should  like  to  hear 
from  the  author  his  figures  on  the  arc  lamps,  quoted  in 
M.S.C.P.,  as  arc  lamps  notoriously  give  their  light  in  one 
hemisphere  only. 

The  next  point  to  which  I  desire  to  draw  attention  is  tin' 
statement  that  "  semi-indirect  lighting  is  cheaper  than  direct 
lighting  "  (or  for  practical  purposes  equally  cheap)  where 
half-watt  lamps  are  u.sed,  and  the  ceiling  is  white, 

I  am  more  or  less  in  agreement   with   the  author,  if  one 
uses  the  type  of  direct  unit  which  he  quotes,  viz.,  a  300-watt 
.    lamp  in  an   opal  globe,  but  is  this  a  fair  and  efficient   unit 
for  comparison'? 

In  the  first  place,  the  term  "  opal  globe  "  is  very  ambi- 
guous; there  are  different  kinds  of  opal,  pot  or  flashed,  dense 
or  light  in  density.  The  writer  has  tested  commercial  opal 
globes  which  have  varied  in  absorption  to  the  extent  of  30 
per  cent. 

I  am  not  familiar  with  the  "  Kandem  "   semi-indirect  fit- 
ting quoted,  but  it  is  fairly  safe  to  a.ssume  it  is  an  opal  bowl. 
Now    let    us  consider  the  units  together.     For   the  direct 
unit  the   lamp  is  totally  enclo.scd   in   an  opal    globe,   and   in 
the  semi-indirect,  an  opal  hemisphere  or  bowl  is  used. 

Opal  ha.5  ihc  property  of  diffusing  the  light  equally  over 
its  whole  area,  therefore,  in  the  case  of  the  diiect  lighting, 
5<J  per  cent,  of  the  light  is  in  the  upper  hemisphere,  and  -50 
)>er  cent,  in  the  lower.  .\  portion  ol^  this  upper  .lO  per  cent, 
is,  as  the  author  remarks,  reflected  down  by  the  reflector', 
after  pa.ssinc  through  the  opal  envelope,  which  entails  certain 
Iw^^.ts,  and  is  again  pa.s.sed  through  the  opal  globe  and  further 
V. cakened,  the  resultant  illumination  thereby  being  consider- 
ably reduced. 

On  the  other  hand,  the  semi-indinpot  unit  being  open  on 
the  top.  the  light  in  the  upper  hemisphere  only  has  to  stand 
the  one  loss,  due  to  the  reflection  from  the  white  ceiling, 
and  from  thi^  comparisr.n  the  author  states  that  aemi-indirect 
lighting  in    cheaper   than    direct   lighting. 

I  consider  that  the  totally-enclosed  unit  is  as  much  semi- 
indirect,  or  at  least  semi-direct,  as  the  bowl  with  an  open 
top,  and  it  certainly  should  not  have  been  quoted  as  an 
efficient  direct  unit. 

The  proper  comparison  should  have  been  with  the  most 
efficient  type  of  open  reflector  against  the  most  efficient  of 
the  semi-inrtirert  and  indirect  systems,  when  the  author  will 
find  that  semi-indirect  lighting  is  40  per  cent.,  and  indirect 


NOTES     FROM     CANADA. 

(From  our  Specul  Coreiespondent.) 

Owing  to  the  immense  demands  for  power  for  the  manufac- 
ture of  munitions  m  Ontario,  it  is  becoming  increasingly  diffi- 
cult for  the  great  power  companies  at  Niagara  Falls  to  cope 
with  the  situation. 

Sir  Henry  L.  Drayton,  who  is  chairman  of  the  Dominion 
Hallway  Board,  was  commissioned  a  short  time  ago  to  report 
on  the  quantity  of  power  developed  at  Niagara  Falls  and  the 
proportion  of  this  power  which  is  exported  to  the  United 
States.  Still  more  recently,  this  gentleman  has  been  ap- 
pointed Power  Controller  by  the  Dominion  Government,  and 
m  that  capacity  will  investigate  the  entire  power  situation, 
particularly  as  regards  quantities  actually  used  and  required 
by  Canada,  and  quantities  exported  to  the  U.S.  not  only  at 
Niagara,  but  at  other  points. 

It  has  been  proposed  in  certain  quarters  that  Canada,  need- 
ing all  the  power  at  present  being  developed  in  the  country, 
should  stop  all  export  at  once,  but  this  would  result  in  inter- 
national complications,  the  more  so  as,  while  Canada  claims 
that  the  power  is  required  here  for  the  manufacture  of  muni- 
tions, the  counter  claim  in  the  U.S.  would  be  that  it  is  prac- 
tically all  being  used  for  that  very  purpo.se  there  at  the  pre- 
sent time,  and  therefore  there  would  be,  of  course,  no  gain 
to  the  cau.se  of  the  Allies. 

So  far  as  Ontario  is  concerned,  the  United  States  could 
easily  put  the  .screw  on  in  retaliation  by  reducing  or  stopping 
the  export  of  coal,  and,  seeing  that  this  Province  has  no  coal 
of  its  own  at  all,  the  plight  of  the  people  in  such  a  case 
during  the  severe  winters  experienced  here  can  be  imagined. 
It  is,  however,  not  in  the  least  likely  that  either  country  wiU 
take  any  step  tending  to  irritate  the  other.  The  U.S.  has 
just  apjKiinted  a  Commission  of  two  men,  Col.  Keller,  of 
Washington,  and  E.  J.  Bulkeley,  of  Cleveland,  who  will  co- 
operate with  Sir  Henry  Drayton  regarding  all  electi-ic-power 
matters  as  between   the  two  countries. 

Besides  power  for  electric  motors  in  the  numerous  shell 
factories  at  present  in  operation,  a  number  of  electric  fur- 
naces for  .steel  making  and  other  purposes  has  been  erected 
since  the  beginning  of  the  war  in  various  parts  of  Ontario, 
the  largest  of  these  installations  undoubtedly  being  one  in 
Toronto,  where  JO  six-ton  furnaces  of  the  Heixmlt  type  have 
been  installed;  several  of  the.se  are  now  hi  operation,  and 
when  all  are  working  there  will  be  a  power  demand  of  about 
15.000  Kw.,  which  is  about  one-third  of  the  demand  of  the 
entire  city  of  Toronto. 

The  city  just  referred  to  is  having  a  taste  of  war  limitations 
just  now,  as  the  street  lamps  are  not  put  on  till  G  p.m.,  which 
means  that  everything  is  in  complete  darkness  for  15  or  '20 
minutes  each  evening — this  is  to  reduce  the  peak  until  the 
factories,  offices,  &c.,  begin  to  close.  Tlie  citizens  have  also 
recently  been  appealed  to  by  the  Toronto  Hydro-Electric 
Commissioners  to  assist  in  keeping  down  the  peak  by  using 
as  few  lights,  electrical  appliances,  i^c,  as  possible  between 
the  hours  of  4.30  p.m.  and  0  p.m.  Owing  to  the  fact  that 
all  the  electric  power  available  is  generated  in  hydro-electric 
jilants,  there  is  no  object  in  reducing  the  actual  power  con- 
sumption, as  there  is  no  question  of  .saving  coal  involved,  as 
in  England ;  the  only  thing  that  matters  is  to  reduce  the 
peak. 

Like  other  countries,  Canada  is  taking  an  interest  in  scien- 
tific research  work  to  an  extent  that  would  have  been  impos- 
sible before  war  broke  out.  Some  considerable  time  ago  a. 
Research  Commission  was  appointed  by  the  Dominion  Gov- 
ernment, and  invosligations  aie  being  carried  on  regarding 
the  utilisation  of  the  vast  lignite  beds  of  the  Western  Pro- 
vinces, the  fixation  of  atmospheric  nitrogen  for  war,  agricul- 
tural, and  other  purposes,  and  many  other  matters.  The 
r.egina  Scientific  Research  .Vssociation  not  long  ago  proposed 
that  the  Dominion  Government  should  be  urged  to  provide 
$2..5rX),00O  annually  for  five  years,  to  bo  divided  among  the 
various  Provinces  for  research  work;  suggestions  were  made 
as  to  how  the  money  might  best  be  spent. 


Iron  and  Steel  Trade  Combination.— It  is  stated  in  the 

'J'iincs  that  airanne.ment.s  have  been  provisionally  made  for  the 
amalgamation  of  the  following  iron  and  steel  companies  :— Steel, 
I'ecch  &  Tozer,  Phu?nix  Special  Steel  Works.  Rotherham  ;  Samuel 
Fox  i:  Co..  Stockbridge  and  Sheffield  ;  the  Frodingham  Iron  and 
Steel  Co.,  Scunthorpe,  Lincolnshire  ;  and  the  Workington  Iron  and 
Steel  Co.,  West  Cumberland.  A  new  company  will  acquire  the 
entire  assets  of  these  companies.  The  capital  of  the  companies 
involved  amounts  to  about  .<  4,000,000. 
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THE      PROPERTIES      OF      ELECTROLYTIC 
COPPER— MODULUS     OF     ELASTICITY.* 


LEGAL 


By  B.  WELBOURX,  M.I.E.E. 


In  an  aiUlrcss  to  ths  Manchester  Local  Section,  the  author  referred 
to  independent  tests  made  in  the  National  IMiyaiPal  Laburatory,  and 
by  Mr.  W.  B.  VVoodhonse,  to  determine  the  moduln."?  of  elasticity  of 
solid  hard-drawn  copper  condnotors,  and  snfJKCsted  that  an  all-round 
value  of  liS.OOO.OOO  migrht  be  adopted  in  future.  Other  published 
values  are  as  follows  : 

Stranded 
Solid  wires.        wires. 
Verband  Deutsoher  Elektrotechniker  ...  1S.5(JO,1)00  — 

Kapper  tGerman)  1!),000,UC10     11.100,00(1 

Coombs  t  American)         lii,000,000     12,000,000 

In  order  to  pet  actual  values  under  working  conditions,  tests  were 
made  on  an  experimental  span  of  about  150  ft.,  and  special  pre- 
cautions were  taken  to  prevent  movement  or  bendinjj-  of  the 
terminal  posts.     The  sizes  of  conductors  used  were aa  follows  : — 

0'025  sq.  in.  =  7/0  Otit<  in.  bare  hard-drawn  copper  .strand. 

O'Oo     .,  „     =  7/0-097  in. 

0-10     „  „     =  19/0'083  in. 

0-25     „  „     =  37/0-092  in. 

These  were  standard  E.S.C.  strands  taken  from  conductors  made 
for  overhead  transmission  lines,  and  not  specially  manufactured. 
Each  test  was  made  as  follows  : — 

The  points  of  suspension  of  the  experimental  span  were  so 
arrang-ed  as  to  be  level,  and  the  supports  quite  rig^id.  The  span 
length  under  test  was  pulled  up  to  about  0  in.  dip  {i.e.,  just  under 
half  the  breaking  stress)  and  left  for  two  hours  to  allow  the  strand 
to  settle  down.  The  strand  was  then  let  out  to  approximately 
12  in.  dip  Ci'.i-.,  alx)ut  one-fifth  of  the  breakinj;-  stress)  and  the  dip 
il\  at  the  centre  of  the  span  was  measured.  The  span  length  was 
then  loaded  with  an  extra  length  of  the  same  size  of  strand,  this 
being  bound  to  the  first  strand  by  means  of  a  lapping  of  string, 
and  the  new  dip  d  was  measured.  This  was  practically  equivalent 
to  loading  the  strand  with  its  own  weight  of  ice  distributed  evenly 
along  its  length.  The  measurements  were  made  in  still  air  and  at 
the  same  temperature. 

On  removing  the  extra  length  of  strand,  the  original  strand 
returned  to  dip  di.  showing  that  the  strand  had  not  slipped  at  the 
terminations  and  that  it  had  not  been  strained  beyond  the  limit  of 
proportionality.  The  weig-ht  of  the  binding  string  was  taken  into 
account  in  working  out  the  modulus. 

From  these  results  the  modulus  was  calculated  by  the  formula 
due  to  Prof.  Alfred  Still,  namely — 

Wi/rfi  -  w/rf  =  04  idl  -  rf2)  M  a/3  l^ 

where  Wi  =  weight  per  ft.  of  unloaded  strand  (lb.). 

w  =        ,,  ,,  loaded  strand  (lb.). 

di  =  dip  in  ft.  for  Wj. 

d  =  dip  in  ft.  for  w. 

M  =  modulus  in  lb.  per  sq.  in. 

A  =  cross-section  of  strand  in  sq.  in. 

/  =  length  of  ^lan  in  ft. 

Repeat  tests  were  made,  and  the  same  results  were  obtained  in 
every  case.     The  values  obtained  were  as  follows  : — 

0.025"            0-05"  O'lO"  0-25  ' 
(7/0-068")  (7/0-097")  (19/0-083")  (37/0-092") 

A       0-025             005  0-10  0-25 

Wi     0-09967         0-2027  0-104  0-967 

w      0-2035           0-4097  0-8124  1-937 

rfi      rO                 0-8333  rOO  0-666 

d       1-526             1-3645  r583  ri77 

I        143-42  144-42  1.50-42  141-42 

M  (in  millions)       ...       20-11              19-84  17-36  15-46 

It  will  be  noticed  that  the  modulus  decreases  as  the  number  of 
■wires  in  the  strand  increases,  i.e.,  the  modulus  of  a  strand 
apparently  depends  on  the  number  of  wires  composing  it. 

From  the  above  considerations  the  following  may  be  taken  as 
suitable  working  figures  : — 


7-strand  cable 
19-strand     ,, 
37-strand     ., 


20,000,000  lb.  per  sq.  in. 

17,.5O0,000 

15,500.000 


The  terminal  posts  are  not  stiff  enough  to  permit  of  tests  on 
01-  and  91-strand  conductors,  which  are,  however,  seldom  used 
except  on  short  low-pressure  lines  with  short  spans,  and  their 
modulus  is  not  of  much  importance.  A  consideration  of  the  above 
figures,  when  plotted  on  a  curve,  suggests,  however,  that  the 
following  values  might  be  taken  for  them  : — 

61-6trand         14.000,000 

91-strand         12,500,000 

As  a  result  of  this  experimental  work  with  long  spans,  the 
author  wishes  to  modify  his  earlier  recommendation  of  18.000,000 
for  solid  wire,  which  was  chiefly  based  on  the  work  at  the  National 
Physical  Latoratory  on  quite  short  lengths  of  wire.  The  further 
work  now  reported  confirms  Mr.  Woodhouse's  result  of  20,000,000 
tor  working  conditions,  and  this  is  the  value  which  should  be 
adopted  when  designing  transmission  lines. 

*  Abstract,  from  the  Jonniiil  of  the  iNSTiTnTiON  op  Electric.vl 

EXQIXEERS. 


Bessaxt  i;.  Stevens. 

Sitting  at  Lewes  at  the  Sussex  Assizes  on  December  Ilth,  Mr. 
Justice  Bray  commenced  the  hearing  of  this  action,  in  whicli 
plaintiff,  an  electrical  engineer  of  Eastbourne,  suj'd  defendant,  an 
Eastbourne  builder,  for  the  recovery  of  £522  for  goods  supplied 
and  work  done.  The  opening  statement  by  plaintitl"s  counsel  was 
to  the  effect  that  the  issue  hail  been  reduced  to  a  short  and  ititelli- 
gible  one.  There  was  no  question  of  amount,  but  simply  wliether 
or  not  defendant  was  liable.  The  real  question  Wiis  whether  the 
work  was  done  by  plaintiff  on  the  order  of  the  defendant,  or 
whether  the  real  persons  liable  to  the  plaintiff  were  a  coni))any  of 
which  the  defendant  was  chairman,  and  over  the  whole  of  tlie 
assets  of  which  he  hiul  a  debenture.  As  reported  in  the  Siixsej- 
Dailji  Aeir.i.  it  was  stated  that  plaintiff'  was  aware  of  the  building 
of  a  cinema  at  Seaside,  but  he  knew  nothing  about  a  cnnipany 
when  he  undertook  the  electrical  cquii>ment  of  the  theatre  on  tin- 
order  of  defendant,  for  whom  he  had  done  a  lot  of  work  i)re\iously. 
That  was  the  work  for  which  plaintiff  was  now  suing.  Thi; 
accounts  had  always  lieen  rendered  to  defendant,  and  it  was  not 
until  some  time  later  that  any  suggestion  altout  that  was  made. 
Plaintiff  had  agreed  to  take  100  shares  in  the  (,'inema  Co.  as  part 
payment  of  his  account,  and  subsequently,  on  the  suggestion  of 
defendant,  plaintiff  became  a  director  of  the  company.  On  finding 
that  defendant  had  included  plaintiff's  account  in  a  memorandum 
of  the  general  liabilities  of  the  company,  plaintiff  protested  that 
he  had  done  the  work  on  the  order  of  defendant  and  looked  to  him 
fpr  payment,  but  suggested  an  arrangement  for  payment  by  the 
company,  provided  defendant  gave  his  personal  undertaking  to  pay 
in  the  event  of  the  company  making  default.  Upon  this  defendant 
repudiated  personal  liability,  and  said  the  debt  was  that  of  the 
company.  ^ 

Plaintiff,  who  w.is  called  in  support  of  counsel's  opening,  said 
he  had  been  doing  business  with  defendant  for  about  25  years,  and 
thousands  of  pounds  ha<.l  p.assed  between  them.  When  defendant 
was  building  the  cinema  in  February,  1914.  he  had  a  convt'rsatiou 
with  witness,  in  which  he  askerl  him  to  go  in  for  fitting  it  up  with 

•  the  electrical  equipment,  as  it  was  a  good  thing  and  he  ought  to  be 
in  it.  Witness  told  him  he  had  no  money  to  lock  up  in  cinemas, 
but  he  sent  his  electrician  to  report  on  the  requirements.  Corres- 
pondence ensued,  and  then  defendant  gave  him  a  verbal  order  for 
the  work.  On  his  telling  defendant  he  wanted  money,  and  that  he 
must  make  some  arrangement  to  let  him  have  it.  defendant  said  he 

,had  none.     Witness  then  suggested  that  he  should  draw  on  defen- 

•dant  for  £100  by  bills,  and  he  agreed.  When,  however,  the  bills 
reached  him  he  noticed  that  those  witness  had  drawn  up  had  been 
substituted  by  two  others  drawn  by  defendant  and  signed  by  the 
directors  of  the  cinema  company,  the  name  of  which  was  the  East- 
bourne Picture  House,  Ltd.  The  bills  were  eventually  returned 
dishonoured.  After  becoming  a  director  of  the  company  in  1915, 
on  defendant's  suggestion,  witness  was  a:.ked  at  a  meeting  of  the 
company  whom  he  looked  to  for  the  payment  of  his  account.  He 
replied  that  he  looked  to  defendant,  as  he  always  had  done.'and  he 

objected  to   it   appearing   in   a   memorandum   of   the  company  a 

liabilities. 

The  hearing  was  adjourned. 


The  Spked  of  an  Electric  Motor-Vehicle. 

Before  Mr.  Justice  Coleridge,  in  the  King's  Bench  Division,  on 
Wednesday,  last  week,  an  action  was  heard  in  which  Mr.  John 
Leinweber,  of  100,  Brook  Road,  Kensington,  sued  Messrs.  Brown 
and  Poison,  Ltd..  of  6,  Bouverie  Street,  E.G.,  to  recover  d.amages  for 
the  death  of  his  son.  He  was  knocked  down  and  killed  by  the 
defendant's  electric  motor-lorry,  owing,  it  was  alleged,  to  the 
driver  failing  to  keep  a  proper  look-out,  and  also  driving  carelessly. 

Mr.  J.  A.  Hawke,  K.C.,  appeared,  with  Mr.  P.  B.  Moile.  for  the 
plaintiff,  and  Mr.  Harold  Brandon  was  counsel  for  the  defence. 

The  driver  of  the  electric  motor-lorry  said  the  lad  cut  right  across 
him.  and.  although  he  jammed  on  his  brakes,  he  could  not  avoid  the 
accident.  There  could  be  no  question  of  his  going  at  an  excessive 
speed,  as  the  electricity  would  not  allow  him  to  do  so. 

Counsel  expressed  surprise,  and  the  witness  explained  that  these 
electric  motors  were  charged  overnight  to  go  50  miles  in  the  day, 
with  a  top  speed  of  10  miles  an  hour  :  they  could  not  do  more. 
Towards  the  end  of  the  day — and  this  was  5.30  in  the  afternoon  — 
the  charge  got  weak,  and  he  could  not  possibly  have  been  going 
more  than  7  miles  an  hour. 

Counsel  said  it  would  have  to  be  accepted  that  he  was  not.  going 
at  too  great  a  pace,  but  he  had  never  heard  of  it  before. 

The  Judge  said  it  was  news  to  him. 

The  jury  found  for  the  defendant,  and  judgment  was  entered 
accordingly,  with  costs. 

Newcastle-upon-Tyne  Corpobation  c.  Marshall. 

At  Newcastle-upon-Tyne  County  Court,  on  the  11th  inst..  before 
Judge  Greenwell,  an  action  was  brought  by  Newcastle-upon-Tyue 
Corporation  against  Private  Frederick  Marshall,  Royal  Flying  Corps, 
to  recover  damages  in  respect  to  damage  to  two  tramcars  caused,  it 
was  alleged,  by  defendant  having  negligently  driven  a  military 
motor-lorry  in  New  Bridge  Street,  in  the  city.  The  sum  claimed 
was  .£60  15s.  Od.  There  was  a  count»-r-elaim  .by  the  Secretary  of 
State  for  War  against  the  Corporation  for  damage  to  the  motor- 
lorry  alleged  to  be  due  to  the  negligent  driving  of  the  tramcars. 
and  .£58  19s.  5d.  was  claimed.  His  HoynuR  gave  judgment  for 
the  Corporation  in  both  instances. 
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Soldiers'  Tramway  Fares. 
By  a  decision  of  the  West  Riding:  Magistrates  sittiap  at  Wakefield, 
ou  Friday,  the  point  was  settled  that  soldiers  as  such  were  not 
entitled  to  travel  on  tramcars  as  ordinary  workmen  at  the  half- 
fare  rate.  The  case  was  that  of  the  Yorkshire  (W.R.)  Electric 
Tramway  Co.  ag:ainst  Robert  Brown,  a  corporal  {.niarding  prisoners 
in  the  Lofthouse  Park  German  Prisoners'  Camp. 


Newcastle-upon-Tyne  Corporation  r.  Slater. 

A.T  Newcastle-upou-Tyne  County  Court,  on  the  12th  inst.,  the  City 
Corporation  sued  Lauce-Corporal  J.  Slater,  A.S.C..  for  £  1  18s.  (id.,  for 
damajre  to  one  of  the  tramcars  caused  by  the  allejred  nejrlijfence  of 
the  defendant  when  drivinjj  a  motor-lorry  in  Scotswood  Road. 
His  HoNOOR  gave  judgment  for  the  plaintiffs,  with  costs. 


Breach  of  Lighting  Regulations. 

At  the  Bury  County  Police  Court,  last  week,  Ernest  Turner, 
electric  wireman,  was  summoned  for  a  bresich  of  the  lighting 
restriction  order  on  the  premises  of  the  Lancashire  Power  Co.,  at 
Ramsbottom.     He  admitted  responsibility,  and  was  fined  10s. 


WAR  ITEMS. 


Part'time  National  Service. — We  cordially  welcome  the 
announceLuent  that  Sir  Auckland  Geddes,  the  Minister  of 
National  Service,  has  appointed  a  coaimittee  to  go  exhaus- 
tively into  the  question  of  part-time  labour.  Large  numbers 
of  men  and  women  who  are  not  able  to  join  the  fighting 
forces  or  to  engage  for  whole-time  service  in  the  manufac- 
ture of  munitions  or  in  work  on  the  land,  would,  we  believe, 
be  glad  to  render  assistance  if  only  a  properly  organised 
scheme  for  utilising  their  services  in  their  own  district  in 
duty  which  they  could  be  assured  would  be  of  service  to  the 
State,  were  put  before  them.  In  these  days,  when  the  demand 
for  man  and  woman  power  is  so  pressing,  it  should  be  pos- 
sible to  so  re-organise  present  efforts  of  the  kind  as  to  in- 
crease their  efficiency  in  the  gross,  and  at  the  same  time  to 
secure  a  certain  measure  of  help  from  exempted  men  and 
from  thousands  over  military  age  who  are  unfit  for 
actual  military  service.  We  ajre  entirely  in  sympathy 
with  those  who  would  like  to  see  pressure  brought  to  bear 
upon  capable  men  and  j"oung  idling  women  to  make  some 
contribution  of  service  to  the  National  cause.  So  far  as  is 
practicable  everybody  ought  to  be  doing  something,  according 
to  their  health  and  abilities,  to  assist.  Bxten.sion  of  the  Mili- 
tary Service  Acts  and  measures  of  Industrial  Conscription  are 
admittedly  undesirable  but  if  as  a  result  of  this  inquiry  means 
can  be  found  for  securing  the  fullest  use  on  work  of  National 
importance  of  all  forms  of  part-time  work  and  for  assuring 
co-operation  of  voluntary  bodies  which  are  in  a  position  to 
undertake  the  effective  organisation  and  administration  of 
part-time  schemes,  the  setting  up  of  the  committee  will  be 
amply  ju.stified.  Exactly  what  ground  is  to  be  covered  is  not 
stated,  but  we  presume  that  the  voluntary  work  performed 
by  the  Volunteers,  the  Special  Police,  the  Red  Cross  men  and 
women,  the  canteen  workers,  the  week-end  agricultural  and 
munition  workers,  is  all  included  in  the  inquiry. 

The  amount  of  work  that  has  been  rendered  by  these  classes 
of  part-time  workers  in  the  aggregate  must  make  a  magnifi- 
cent showing,  but  how  much  greater  it  might  be !  It  is  con- 
ceivable that  some  of  the  present  overlapping  and  waste  of 
labour  even  among  existing  workers  might  be  avoided  and 
that  by  a  better  organi.sation  of  their  services  men  might 
be  released  for  whole-time  pressing  National  labour  on 
shipbuilding  or  for  the  fighting  forces,  that  the  staff  necessary 
for  compulsory  rationing  miglit  be  found,  and  that  in  various 
other  ways  the  public  might  be  assisted  in  carrying  the  in- 
creasing burdens  of  very  trying  days.  We  believe  that  the 
committee  will  find  it  po-ssiblo  to  produce  a  scheme  which  will 
ensure  a  far  more  satisfactory  resixinse  and  co-operalion  than 
could  ever  have  been  reasonalily  expected  from  those  appeals 
which  we  all  received  and  those  stupid  processions  oT  the 
early  months  of  the  present  year. 

Control  ot  Steel  Supplies.— The  Order  of  the  Minister  of 
Munitions  dated  Nov.  Slth,  liUfi,  a.s  to  control  of  steel  supplies 
has  b<v^n  amended.  The  effect  of  the  revision  is  shown  by 
the  following  corrected  reprint  of  Clause  I.  The  italicised 
words  are  now  deleted  and  the  words  in  parentheses  are 
added  :  — 

"  No  order  for  steel  made  by  the  Open  Hearth  or  Bessemer 
(or  electrical)  Process  o//ier  than  Shell  Diacard  Quahtu  shall 
I)e  nrrepted  for  manufacture  and  no  such  steel  shall  be  manu- 
factured imlcss  the  purpose  for  which  the  steel  is  required  is 
approved." 

Clause  7  now  reads  as  follows  : — "  No  steel  shall  be  manu- 
factured for  any  order  below  Class  B  "•— the  words  other 
than  Shell  Dincard  Qnalily  "  being  omitted. 

The  original  order  will  be  found  in  the  Board  of  Trade 
i0Mrr\al  for  ^'ot.  SSfd,  1916. 


Scrap  Steel  Collection. — Mr.  W.  Davie,  Glasgow,  Scrap 
Superintendent  in  Scotland  under  the  Ministry  of  Munitions, 
on  Fnday  addressed  a  largely  attended  meeting,  at  which 
Lord  Provost  Taggart  presided,  and  emphasised  the  importance 
of  as  much  scrap  metal  as  possible  being  collected  for  muni- 
tion-making purposes.  It  was  agreed  to  organise  a  scheme 
in  Abcrdeeri  anrl  district.  The  Lord  Provost  mentioned  that 
the  new  electric  steel  works  to  be  started  in  Aberdeen  in  a 
few  weeks  .should  get  the  first  chance  of  any  material  avail- 
able, and  it  was'  suggested  that  another  factory  might  be 
startied  in  Aberdeen  to  deal  with  material  that  might  be  for- 
warded from  towns  and  villages  in  the  North  of  Scotland — a 
suggestion  which  was  received  with  hearty  applause. 

Shortage  of  Coal  in  Bohemia. — A  Renter  dispatch  from 
Zurich  states  that  the  electrical  works  at  Kolin,  Bohemia, 
have  been  closed  down  through  lack  of  coal,  with  disastrous 
results  to  the  whole  of  the  surrounding  country.  Fourteen 
towns  and  35  village  communities  are  without  light.  Eight 
sugar  refineries,  eleven  large  mills,  fifteen  engineering  works, 
the  railway  works  and  numerous  other  industrial  establish- 
ments'are  all  obliged  to  stop  work. 

Exemption  Applications. — The  Dartford  Rural  Tribunal 
has  granted  six  months'  e.xemption  to  A.  G.  Phillips  (0  3), 
electrician,   of  Daronth. 

The  County  Appeal  Court  heard  seven  appeals  by  the 
Eotherham  Corporation  Tramways  Depai'tmeut  for  motor- 
men,  conductors  and  a  mechanic.  It  was  stated  that  it  had 
been  found  practically  impos-sible  to  obtain  substitutes  to  re- 
place even  the  ordinary  leakage  of  men  leaving  for  more 
remunerative  occupations,  let  alone  for  military  purposes.  If 
more  men  were  taken  it  would  seriously  interfere  with  the 
50  special  munition  cars  run  daily.  In  1914  9,800,00t>  pas- 
sengers were  carried,  and  now  the  rate  was  20  millions.  Be- 
fore the  war  there  were  50  motor-men,  50  conductors  and 
33  cars;  now  there  were  77  motor-men,  78  conductors  (two 
of  whom  were  men)  and  58  cars.  Four  of  the  men  were 
ordered  to  report  for  service  on  Jan.  15th,  and  the  osiers 
were  given  open  exemption  until  the  end  of  March. 

A  finn  of  electrical  engineers  at  Gloucester  opposed  a  mili- 
tary review  of  the  exemption  held  by  a  qualified  electrician 
(40,  Grade  2).  The  firm  said  that  a  large  number  of  em- 
ployes had  enlisted  and  that  this  man  was  the  only  quahfied 
one  left  in  the  business.  The  appeal  was  disallowed,  and 
the  exemption  allowed  to  continue  in  force. 

At  Gloucester,  a  firm  of  electricians  appealed  for  the  re- 
tention of  an  electrician,  the  only  general-service  man  in 
their  employ.  The  Tribunal  granted  exemption  until  March 
7th,  and  advised  the  employers  to  obtain  a  protection  card. 

At  Axbridge,  the  Winscombe  Electric  Supply  Co.  appealed 
for  E.  E.  Hill  (42,  01),  engine  driver  at  the  supply  station. 
It  was  explained  that  owing  to  the  depleted  staff  the  man 
now  had  to  perform  many  duties  which  hitherto  had  not 
been  included  in  his  work,  and  that  fact  made  him  more 
indispen.sablc  than  he  had  previously  been.  Tlie  Military 
Eepresentative  did  not  oppose  the  appeal,  and  conditional 
exemption  was  conceded. 

At  Eastbourne,  Mr.  Bessant,  electrical  engineer,  appealed 
for  S.  0.  Hoad  (42,  C3),  electrician,  and  12  weeks'  exemp- 
tion were  granted.  * 

A  dealer  in  electrical  goods  (31,  B2),  who  appealed  at 
Wigan,  stated  that  he  had  three  brothers  serving  in  France, 
and  he  was  granted  exemption  until  April  1st. 


BUSINESS  NOTES. 


Calendars    for    1918.— From    JltnsoN'.s    Er.ECTRiCAL 

Engineicrixg  Co.,  Ltd..  of  Park  Row,  Leeds,  we  have  received  a 
wall  calendar  with  monthly  sheets  for  1918.  The  upper  half  of 
each  sheet  has  a  half-tone  view  of  some  city  of  note  at  liome  or 
abroad.        ^ 

Plant  for  Disposal. — IVrandicstcr  Electricity  Committee 

has  for  sale  one  :(."i0-ll.r.  Willans  engine,  coui>led  to  a  220-KW. 
Electrical  Co.'s  generator;  three  Yates  &  Thorn  A.E.G.  l..i()0-KW. 
engine  alternators ;  Maidstone  Electricity  Committee  invites 
tenders  for  one  150-KW.  Peache-Westinghouse  n.c.  set.  ICO-5.50 
volts,  toirether  with  switchgenr  ;  Leeds  electricity  department  in- 
vites offers  for  a  cpiantity  of  surplus  plant,  including  engines, 
alternators,  and  condensing  plant.  Full  particulars  of  these  items 
are  given  in  our  advertising  pages  to-day. 

Cataloi^ucs  and  Lists. — Stonebridoe  Electrical  Co., 

Ltd.,  "2.  Windmill  Hoiid,  Hampton  Hill.  Middlesex. — Illustrated 
price  leaflet  giving  details  of  their  electric  heaters. 

Quead.  Ltd..  17- V;".  .Marylclione  Lane.  Oxford  Street,  W.^— 
Eight-page  pamphlet  giving  illustrated  particulars -and  prices  (with 
a  in  per  cent,  advance''  of  "  Quoad  "  electric  fii'es. 

Mkssrs.  Coi.i;,  Mauchf.nt  &  Mori.ev.  Ltd.,  Prospect  Foundry, 
Wakefield  Road.  Brwlford. — Twenty-pag^  illustrated  catalogue 
givin?  full  matter  relating  to  their  vertical  steam  engines  for 
superhoate<l  or  saturated  steam,  also  brief  particulars  and  half-tone 
views  of  a  number  of  installations  for  which  they  have  been 
Ruppliel.  including  electric  supply,  textile  and  flour  mill,  rolling^ 
niU,  and  pumpiD^  work. 
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Liquidations.— British  High  Power  Gas  E.voixe  Co., 

Ltd.  Wiudint,'  up  voluntarily.  Mr.  F.  6.  Paliu,  liquidator. 
Meetin^j  of  crcilitors  Dwcniber  21st. 

EnisoN  M.v.Ni'i'ACTriMXi;  Oo..  LTn.^Windin!?  up  voluntarily. 
Mr.  A.  F.  Wajriior,  101,  Wardour  Street.  W .  1,  director  and  niana.irer 
of  Thomaa  A.  ICdison,  Ltd.,  is  liquidator.  Meeting  of  creditors 
December  28th. 

National  Alloys,  Ltd.— Windin;;-  up  voluntarily.  Mr.  .\. 
Ho<it;kinson,  22,  Queen  Street,  E.G.,  liquidator. 

INVICTA   E}JGINKERIX(J   Co.,  LTD. — Meeting'  January   loth,   at 

27,  Chancery  Lane,  W.C.,  to  hear  an  account  of  the  winding  up. 
Liquidator,  Jlr.  F.  C.  Harper. 

Trade    Announcement. —  Messrs.   K.  W.   IU-acicwkli, 

AND  Co..  Ltd..  have  removed  to  30,  Emperor's  Gate,  South 
Kensinpfton,  London,  S.W.  7,  their  otficcs  having-  been  requisitioned 
by  Government. 

Book  Notices. — ■fournnl  of  the  Institution  of  Electi-ical 

Eusineers.  Vol.  LVI,  Xo.  20!).  December,  Iiil7.  London  :  E.  and 
F.  X.  Spon,  Ltd.  Price  7s. — This  issi\e  contains  the  presidential 
address  by  Mr.  C.  H.  Wordinjiham.  inaugural  addresses  by  Capt. 
O.T.  OKelly  Webber  and  Messrs.  W.  Lang.  A.  \V.  Marshall.  R.  H. 
Fletcher,  C.  J.  Heaver,  .V.  Page  and  S.  T.  .VUen.  a  paper  on  "The 
Properties  of  Electrolytic  Copper — Modulus  of  Elasticity. "  by  Mr. 
B.  Welbourn,  and  the  thirteenth  list  of  members  on  military  service. 

The  sixth  number  of  the  .Jovrnal  of  the  British  Science  Guild 
has  now  been  issued.  Copies,  price  6d.  each,  may  be  obtained  on 
application  to  the  Secretary,  British  Science  Guild,  199,  Piccadilly, 
London,  W.  1. 

Tclephvne  Troubles.  By  W.  H.  Hyde.  London  :  S.  Rentell  &  Co., 
Ltd.  Price  7d.  net. — This  is  the  eighteenth  edition  of  this  handy  little 
work,  which  covers  both  magneto  and  common-battery  systems, 
detailing  the  symptoms  and  nature  of  faults  and  explaining  the 
diagnosis  and  method  of  rectifying  them.  Agood  deal  of  information 
is  also  given  regarding  the  apparatus  used,  wi'h  numerous  diagrams. 
Hitherto  the  booklet  has  related  mainly  to  telephone  practice  in 
America,  where  it  originated,  but  in  view  of  the  demand  in  this 
country  it  has  been  revised  to  bring  it  into  accordance  with  English 
practice,  and  printed  in  this  country.  After  the  war  it  will  be 
further  improved  with  this  object  in  view,  and  we  would 
suggest  that  it  should  be  extended  to  cover  intercommunication 
telephones,  tec,  if  possible. 

Following  on  the  special  issue  of  the  Ilhisfrnted  London  Xeics 
dealing  with  the  work  of  the  Eoyal  Flying  Corps,  recently  noticed 
here,  a  companion  issue  has  been  published  illustrating  "'  the  Work 
and  Training  of  the  Royal  Xaval  Air  Service,"  with  an  intro- 
duction by  the  First  Lord  of  the  Admiralty,  Sir  Erin  Geddes.  The 
whole  issue  is  printed  in  photogravure,  and  reaches  the  highest 
standard  of  reproduction,  while  the  subjects  of  the  illustrations, 
which  constitute  practically  the  whole  of  the  issue,  are  of  sur- 
passing interest.  They  include  a  number  of  views  of  wireless  tele- 
graph sets,  and  operators  learning  to  use  them  ;  and  we  note 
that  the  aircraft  not  only  send,  but  are  also  able  to  receive, 
messages  whilst  flying.  The  issue  deserves  the  highest  commenda- 
tion, covering  as  it  does  every  branch  of  R.X.A.S.  activity,  and 
admirably  illustrates  the  excellent  work  of  the  Service.  It  may  be 
obtained  from  the  offices  of  the  Ulustrutcd  London  Xcws,  price 

28.  Gd.  net. 

L.C.C.    Electrical    Contract    Conditions.   -  Retention 

Moseys. — The  General  Purposes  Committee  of  the  L.C.C.  this 
week  recommended  the  Council  to  amend  its  Standing  Order 
No.  29.5  (d)  (i)  respecting  payments  for  contracts  for  machinery. 
Under  the  original  Order  payments  have  been  made  as  follows  : — 

50  per  cent,  of  the  contract  price,  less  the  provision  money  for  extras,  on 
delivery  of  the  machinery. 

25  per  cent,  after  erection. 

15  per  cent,  after  the  trial  or  testing  of  the  machinery. 

Balance  after  the  expiration  of  the  prescribed  period  of  maintenance  (usually 
Vi  mouths). 

"For  some  time  past  manufacturers  of  electrical  machinery  have 
been  willing  to  enter  into  contr.act9  with  the  Council  only  on  con- 
dition that  payments  were  made  in  accordance  with  the  payments 
clause  included  in  the  Model  Conditions  of  the  Institution  of 
Electrical  Engineers,  and  most  of  the  reoent  contracts  entered  into 
for  electrical  machinery  required  for  the  tramways  department 
have  provided  accordingly." 

The  Highways  Committee  states  that  this  clause  has  been 
accepted  or  acquiesced  in  by  other  public  authorities,  and  that  it 
would  adequately  safeguard  the  Councils  interests.  In  these 
circumstances,  and  haying  regard  to  the  decision  of  manufacturers 
only  to  enter  into  contracts  based  on  this  clause,  the  Highways 
Committee  sirggests  that  the  Order  should  be  so  amended  that  the 
I.E.E.  model  payments  clause  maybe  included  in  contracts  for  elec- 
trical machinery.  The  General  Purposes  Committeeconcurriug  in  the 
suggestion,  recommends  that  the  following  be  substituted  for 
paragraph  (d)  (i)  of  Standing  Order  No.  29.5  : — 

(i.)  In  contracts  for  machinery  other  than  penstocks  and  machinery  which 
has  to  be  erected  under  siiuilar  conditions — BO  par  cent,  of  the  contract  value  of 
the  plant  from  time  to  time  delivered,  or  work  executed  on  the  site ;  10  per 
cent,  one  month  after  the  plant  is  taken  over,  and  XO  per  cent,  after  the 
expiration  of  12  months,  provided  that — 

1.  Should  minor  defects  arise  which  would  not  affect  the  commercial  use  of 
the  plant,  onlv  such  part  of  the  retention  money  shall  be  retained  as  represents 
the  cost  of  making  good  such  defects. 

a.  If  the  contractor  is  pievented  {a)  from  delivering  plant  from  causes  for 
which  the  purchaser  is  responsible,  or  (ftl  from  erecting  plant  already  delivered, 
owing  to  causes  for  which  he  is  not  responsible — 

HO  per  cent,  of  the  value  of  such  plant  is  to  be  paid  for  after  notification  that 
plant  is  ready  for  delivery  or  for  erection ;  and 

If  such  delav  exceeds  two  months,  one-half  of  the  retention  money  is  to  be 
then  paid,  and  the  remainder  at  iheercpiration  of  15  months  from  the  d;iteof  the 
Above  notification ;  and  such  payment  of  retention  money  is  to  bo  reduced  by 
kn  unaont  to  be  agreed  upon  to  cover  tbe  cost  of  deliv«ry,  erectioQ  ana 
ai%ii)t«9W>e«. 


France. — A  new  .company  has  lately  hcen  foiiiiud  at 
Levallois-Perret,  Paris,  with  a  capital  of  £4(i,0(  0,  and  the  title  La 
Socii'tif'  des  Elablisseinents  Esselbe,  to  manufacture  magnetos,  and 
engine-starting  and  car- lighting  sets  for  motor  vehicles. 


LIGHTING  AND  POWER  NOTES. 


.L.   Proposal. — A  public  company,  on 
t^  be  formed,  with  a  capital  of  £2.000,  for 


Ashton-under-Lyne.— Price  Lvcrease.— The  Electricity 

Committee  has  decided  to  increase  the  charges  for  energy  from  the 
end  of  the  present  quarter,  as  follows  : — Lighting,  1.5  per  cent.  ; 
D.C.  power,  1.5  per  cent.  ;  A.C.  power,  Odd.  per  unit.  The  Council 
has  approved  the  increase. 

Beckenham. — Price  In(^rease. — The  U.D.C.ha.s  decided 

to  increase  the  charge  for  lighting,  from  December  2.5th,  to  the 
maximum  allowable  under  the  order,  viz.,  Sd,  per  unit  ;  and  the 
charge  for  power  and  heating  by  id.  per  unit,  as  from  the  Christmas 
quarter. 

Bedford. — Price  Increase.— In  order  to  meet  increased 

expenses,  the  T.C.  has  advanced  the  price  of  energy  for  lighting  to 
6d.  per  unit,  instead  of  B.Jd  ,  phis  10  per  cent.  ;  for  heating,  to  I'ld. 
per  unit,  and,  for  power  it  has  fixed  a  sliding  scale  : — First  .500  units, 
2d.  per  unit;  second  500,  IJd.  ;  beyond.  IJd.,  with  a  mniimum 
charge  of  5s.  per  quarter.  All  accounts,  except  where  the  coal 
clause  applies,  are  subject  to  2j  per  cent,  discount. 

Bexhill.— A  financial  statement  of  the  working  of  the 
Corporation  elgctricity  undertaking  for  six  months  ending 
September  compares  very  favourably  with  the  repult  for  the  corre- 
sponding period  of  the  previous  year.  The  Committee  has  decided  that 
no  new  main  extensions  shall  be  laid,  and  no  new  house  services 
without  special  consent. 

Brimington.— E. 

co-operative  lines,  is 

the  purpose  of  establishing  electricity  works  in  the  parish. 

Carlisle. — Price  Increase. — The  charges  for  energy 
have  been  advanced  by  the  T.C.  by  a  further  10  per  cent.,  making  a 
total  increase  on  pre-war  rates  of  20  per  cent. 

Colchester. — Street  Lighting. — The  T.C.  has  decided 

to  piy  10  p3r  cent,  extra  for  electricity  for  public  lighting  for  the 
New  Year. 

Colne. — Price  Increase. — The  OSrporation  has  decided, 
in  view  of  the  increased  cost  of  coal,  to  adopt  a  flat  rate  of  Sjd.per 
unit  for  electricity  for  lighting  purposes,  an  increase  of  :id.  For 
power  purposes  there  ,will  be  an  increase  of  one-eighth  of  a  penny 
per  unit. 

Darlington. — Price  Increase. — The  T.C.  has  increased 

the  price  of  electricity  for  power  by  ^d.  per  unit. 

Dublin. — Wages.— At  its  meeting  on  the  I. 5th  ult.,  the 
Electricity  Supply  Committee  recommended  the  Council  to  grant 
the  members  of  the  technical  staff  of  the  Corporation  electricity 
supply  the  award  of  the  Committee  on  Production,  which  had  been 
already  grfinted  to  the  tradesmen  and  fitters  working  under 
the  technical  staff's  supervision.  A  motion  in  favour  of  the 
recommendation  came  before  the  Corporation,  but  it  was  rejected 
in  favoui'  of  an  amendment  proposed  by  Councillor  P.  T.  Daly  that 
the  matter  be  referred  to  a  Special  Committee  for  report  as  to  what 
Trade  Union  the  men   were  connected  with. 

The  technical  staff  have  intimated  to  the  Lord  Mayor  that  they 
wish  the  matter  to  be  submitted  to  immediate  arbitration.  They 
point  out  that  .some  of  their  number  have  not  received  any  in- 
creased remuneration  since  the  war  began,  except  a  5s.  war  bonus 
granted  generally  to  Corporation  employes  and  officials.  It  is 
requested  that  the  arbitration  shall  take  place  before  4  p.m.  on 
Monday  next. 

Glasgow. — Plant  Extensions. — The  electrical  engineer 
has  reported  additional  requests  for  supplies  of  energy  amounting 
to  28,000  H.P.,  and  urges  the  necessity  of  ordering  additional 
generating  plant  for  the  Dalmarnock  station. 

The  Committee  has  recommended  negotiations  for  a  second 
1 5,000- KW.  Westinghouse  turbo-alternator  or  larger  set. 

Glossop. — Street  Lighting. — The  T.C.  has  accepted 

the  offer  of  the  Urban  Electric  Supply  Co.,  Ltd.,  for  the  mainte- 
nance of  15  street  lamps  for  a  year  at  .^51  6s.,  and  for  the  main- 
tenance of  four  fountain  lamps  at  £8  8s. 

Grangemouth; — At  a  meeting  of  the  T.C.  last  week,  a 

letter  was  real  from  the  Scottish  Central  Electric  Power  Co., 
requesting  permission  to  erect  an  emergency  overhead  low-tension 
three-phase  line  through  the  streets  to  the  granary.  It  appeared 
that  the  authorities  concerned  had  decided  to  install  electric  light 
owing  to  the  fire  danger  arising  from  so  much  wood.  It  was 
agreed  to  grant  the  permission  requested  during  the  pleasure  of 
the  Council, 


MiMMOaa^iaAMiAiS 


590 


THE      ELECTEICAL     REVIEW.    [Vol.Sl.    No.  2,091,  December  31,  1917. 


Grimsby. — Prick  Increase,  AVac,e,s,  &c. — The  Electric 
Lifrhtiui,''  Committee  has  decided  to  recommend  an  increase  of  15 
per  cent,  in  the  charjres  for  electricity. 

An  increased  war  bonus  is  to  be  granted  to  all  members  of  the 
electricity  staff  ;  all  male  employes  over  18  are  to  receive  a  sum 
which,  together  with  any  advance  in  wastes  since  Aiis'ust,  1914, 
shall  not  exceed  l.")S.  per  week,  the  increase  to  date  from 
Aujrust  1st  last,  also  an  additional  5s.  from  February  Ist,  19I,S  ; 
those  under  18  years  of  age  will  receive  a  war  bonus  of  7s.  6d. 

Hull. — Price  Increase. — Tlie  T.C.  has  increased,  as  from 
.lanuary  1st,  the  price  of  current  for  litrhting:  by  }d.  per  unit,  and 
for  all  other  purposes  by  17J  per  cent,  on  the  existmg  char<res. 

Ipswich.— Price  Increase. — The  T.C.  luis  further  in- 
creased the  price  of  current  for  ordinary  lit;htin;j-  from  5|d.  to  tid. 
per  unit,  the  rateable  value  tariff  from  an  increase  of  33i  per  cent, 
to  an  increase  of  50  per  cent.,  and  the  heating  and  cooking-  tariff 
from  an  increase  of  33',  per  cent,  to  an  increase  of  50  per  cent, 
from  the  beginning  of  the  JIarch  quarter.  I91S. 

The  chief  electrical  engineer  (Mr.  Ayton)  has  appealed  to  all 
private  consumers  to  reduce  their  lighting,  i;c..  as  much  as  possible 
from  sunset  to  lj.30  p.m.  on  all  evenings  except  Sunday  and  Wed- 
nesday, as  not  only  is  there  a  great  demand  for  electric  power,  but 
the  varying  quality  of  the  coal  now  supplied  makes  it  difficult  to 
maintain  steam  pressure  at  the  required  figure. 

Kendal. — Street   Lightino. — The   T.C.   has  accepted 

the  tender  of  the  electricity  department  for  public  lighting  at 
Waterside  at  Aio  ;  the  Gas  Committee  tendered  at  £-!(;  (is. 

London. — Hackney. — The  Electricity  Committee  reports 

that  the  electricity  supply  undertaking  is  developing  much  more 
rapidly  than  was  anticipated.  Daily  maximum  loads  are  now 
Ijeing  experienced  reaching  between  7,000  and  8,000  KW. ;  the  total 
plant  installed,  including  the  whole  of  the  machinery,  has  a 
capacity  of  12.200  K\v.,  but  the  largest  set  is  5,000  KW..  and  in  the 
event  of  the  temporary  failure  of  this  set,  they  would  be  left  with 
only  7.200  KW..— that  is  to  say,  3,000  K\v.  of  alternating  current 
and  4,200  D.c.  plant.  The  position  is  really  worse  than  these 
lignres  show,  because  requirements  of  alternating  current  exceed 
3,iiU0  KW.,  and  it  is  not  possible  to  deal  satisfactorily  with  the 
transmission  of  the  4.200-KW,  D.c.  along  the  low  pressure  feeder 
mains.  A  recent  failure  of  the  5,000-K\v.  set  led  to  curtailing  the 
sujiply  to  large  consumers.  The  Committee  is  advised  that  it 
would  be  taking  an  undue  risk  if  it  delayed  the  installation  of 
additional  plant,  and  has  therefore  instructed  the  borough  elec- 
trical engineer  to  find  out  what  plant  is  more  or  less  under  con- 
struction for  stock  and  which  can  be  delivered  in  time  for  next 
winter's  maximum  load,  and  he  is  now  considering  offers  from 
Messrs.  Willans  i:  Robinson,  the  British  Thomson-Houston  Co., 
Alessrs.  Fraser  .^  Chalmers,  Messrs.  C.  A.  Parsons  X  Co.,  and 
the  British  Westinghouse  Co.  for  plant,  and  from  Messrs.  Ferranti 
for  switchgear.  The  Committee  is  to  %e  authorised  to  place  the 
necessary  orders  for  the  work  up  to  £40,000.  With  reference  to 
the  necessary  extension  of  steam-raising  plant,  a  loan  of  £28,000 
is  to  be  raised,  to  be  expended  as  follows  : — Messrs.  Babcock  and 
Wilcox's  tender,  £2.1,140  :  water-.softening  plant  estimate.  £i;00  ; 
wages,  contingencies,  insurance,  inspection,  iic.  £2,2l>0. 

Newport     (Mon.). — Year's     Worki.xc. — The    amiual 

report  of  the  Corporation  electricity  undertaking  for  the  year- 
ended  March  31st  la.st  shows  that  the  receipts  amounted  to  .£54,125 
and  the  working  expenditui-e  to  £32,092,  leaving  a  gross  profit  of 
£22.(133,  which  was  rather  more  than  the  previous  year's  figure  of 
£20.935.  Allowing  for  accrued  interest.  *;c..  and  deducting  in- 
terest and  sinking  fund  charges,  war  allowances,  and  other  items, 
there  remained  a  deficit  of  £273  as  compared  with  a  deficit  of  £933 
in  1915- K;.  The  energy  sold  for  all  purjioses  amounted  to  6,383,8(11 
units,  compared  with  5.015,074  in  1915-16.  The  maximum  load 
was  3,268  KW.  and  the  load  factor  22'3  per  cent.  ;  3/n  lb.  of  coal 
were  used  per  unit  generated.  The  total  all-in  costs  per  unit 
sold  was  21  Id.,  and  the  average  price  obtained  210d.  per  unit. 
The  coal  cost  per  imit  generated  was  •338d. 

Rathmines  (Dublin). — A  tlireatened  strike  of  thi' 
Councjl's  employe's  on  a  wages  demand  led  to  a  notice  bein^  issued 
livst  Friday  that  it  might  be  found  necessary  to  discontinue  the 
supply  of  electrical  current.  Fortimately,  however,  an  arrange- 
ment was  come  to  by  which  the  Council  is  in  future  to  pay  the 
st.indard  rates  observed  by  other  Councils  in  Co.  Dublin. 

Sligc— .\8YLfM    LiouTiNO. — In    a    discussion    at    (lie 

omrnittee  as  to  the  lighting  of  the  asylum,  Mr.  Scott,  architect, 
said  they  could  not  at  pre.sent  install  electricity,  but  Mr.  Cregan 
jiointed  out  that  installations  had  been  made  "in  neighbouring 
towns. 

Slaithwaite.— PROV.  Ormkk. — The   U.D.C.  lias  received 

a  i.-ommuiiication  from  the  Huddersfield  T.C.  that  the  B.  of  T. 
would  not  allow  the  Corporation's  application  for  a  prov.  order  for 
electric  lighting  for  Slaithwaite  to  proceed  in  the  ensuing  session. 
owing  to  the  political  situation. 

Swinton    and    Pendlebury. — Prk  e    Increase.— At    a 

meeting  of  the  D.C  last  week,  it  was  announced  that  the  price  of 
current  to  consumera  would  be  increased  by  5  per  cent. 

Windsor. — Price  Ixcrka.sk. — On  the  ground  that  the 
application  is  JustiBed,  the  T.C.  has  consented  to  the  Electrical 
Installation  Co.,  Ltd.,  charging  sd.  per  unit  for  electricity  supplied, 
subject  to  the  matter  Ijeing  reconsidered  at  th^  end  of  one  year. 


TRAMWAY  AND  RAILWAY  NOTES. 


Clitheroe. — Tlie  R.D.C.   has  approx'ed  of  a  proposal  to 

construct  a  light  railway  from  Longridge  to  Hellifield.  It  was 
stated  that  the  line  would  cross  the  Council's  road  six  times,  and 
it  was  proposed  to  have  four  level  crossings.  It  is  expected  that 
the  line  will  be  of  great  benefit  to  the  district,  as  it  will  relieve  the 
road  traffic  considerably. 

Glasgow. — At  its  last  meeting,  the  Tramwa3's  Committee 
hail  under  consideration  the  position  of  the  Corporation  tramway 
undertaking  and  other  tramway  undertakings  in  Scotland  in  rela- 
tion to  the  Tramway  Committee  recently  appointed  by  the  B.  of  T., 
along  with  a  letter  from  the  Paisley  District  Tramway  Co., 
and  has  resolved  to  protest  against  the  constitution  of  that 
Committee,  on  the  ground  that  Scottish  tramway  undertakings  are 
not  represented  by  any  person  resident  in  Scotland.or  familiar  with 
the  woi'king  conditions  of  these  undertakings,  and  to  ask  for  the 
appointment  of  a  Scottish  representative.  The  Committee  appointed 
a  Special  Sub-Committee  to  take  steps,  in  conjunction  with  other 
tramway  undertakings  in  Scotland,  with  a  view  to  bringing 
pressure  to  liear  upon  the  B.  of  T.  to  have  Scottish  tramway 
undertakings  represented  on  the  Committee. 

Accident. — Colonel  Pringle.  Chief  Inspector  to  the  B.  of  T., 
conducted  an  inquiry,  on  December  13th,  into  the  circumstances 
attending  the  tramway  accident  the  previous  week,  in  which  three 
persons  were  fatally  injured  and  about  40  persons  were  hurt. 
Evidence  given  by  tramway  officials  was  to  the  effect  that  on  the 
track  at  the  jioint  where  the  accident  took  place —  a  curve  at  the 
entrance  to  Queen's  Park— a  safe  speed  would  have  been  five  to  six 
miles  per  hour.  Above  that  speed  there  would  be  a  tendency  for 
the  car  to  leave  the  track.  There  was  no  B.  of  T.  stop  liefore  the 
curve,  but  there  was  a  Corporation  stop  immediately  after  the 
curve  ;  the  tr.ack  was  in  good  condition.  Tlie  driver  of  the  car,  a 
youth  of  16  years  and  5  months,  said  he  was  driving  car  157  on  the 
day  of  the  accident  for  the  first  time.  He  did  not  think  that  the 
road  at  that  point  was  sufficiently  lighted,  and  the  result  was  that 
he  was  on  the  curve  before  he  was  actually  aware.  Approaching 
the  curve  he  had  fed  up  to  full  power,  and  immediately  switched 
the  power  off.  He  applied  the  hand-brake  about  20  yards  from  the 
curve,  but  as  it  had  apparently  no  effect,  he  released  it,  and  then 
applied  the  magnetic  brake.  Witness  gave  it  three  notches,  but  as 
it,  too,  appeared  to  have  no  effect,  he  applied  the  magnetic  brake  to 
the  full  notch.  Half  way  round  the  curve  the  two  inner  front 
wheels  raised  and  the  outer  wheels  left  the  track,  and  the  car  ran 
across  the  roadway  and  turned  over.  On  the  curve  the  car  was 
going  about  four  miles  an  hour.  He  thought  the  accident  was  due 
to  the  high  speed  of  the  car.  Mr.  Lachlan  Mackinnon,  the  traffic 
superintendent,  said  the  Government  had  offered  to  send  them  105 
men  back  from  the  Army  in  return  for  a  similar  number  of  men 
fit  for  military  purposes.  The  Tramways  Department  hatl  kept 
their  side  of  the  bargain,  but.  up  to  the  present,  they  had  received 
only  six  men  from  the  Army.  Three  great  essentials  in  a  motorman 
were  physique,  intelligence  and  temperament,  and  while  they  did 
not  get  the  physique  in  the  lads  they  were  employing  as  motormen 
they  got  intelligence.  Temperament,  however,  was  a  matter  in 
which  they  had  to  make  their  selection.  It  was  only  within  the 
last  few  months  that  they  had  experimented  with  lads.  The  Tramways 
Department  was  badly  hit  by  the  abolition  of  the  leaving  certificate 
in  October.  Since  then  they  had  lost  64  men  ivnd  47  women,  all 
skilled  drivers,  and  although  they  had  800  women  trained  as  drivers, 
only  258  were  working.  It  required  a  particular  type  of  woman 
for  driving.  The  discipline  in  the  service  was  not  so  good  as  it 
was  before  the  war,  and  he  attributed  that  to  the  ease  with  which 
people  could  leave  their  employment  and  obtain  work  elsewhere, 
and  also  to  the  lack  of  sufficient  .supervision,  there  being  now  only 
some  50  per  cent,  of  the  pre-war  number  of  inspectors  on  duty. 
Colonel  Pringle  indicated  that  he  would  give  his  report  later. 

Lancashire.— ^Christmas  Dav  Services. — Tlie  Burnley 

Corporation  tramway  employes  have  decided  in  favour  of  ceasing 
work  on  Christmas  Day  ;  a  similar  decision  has  bei'n  given  by  the 
Bolton  tramway  men. 

London. — L.C.C  StaI'I'  KeoRCANTSATION. — The  High- 
ways Committee  has  considered  the  report  on  the  electrical  branch 
of  the  Council's  tramways  by  the  Special  Sub-Committee  on  Tram- 
way Organisation,  and  has  submitted  proposals  for  the  appoint- 
ment of  an  assistant  electrical  engineer  at  a  salary  of  £600  per. 
annum,  rising  to  £800  ;  also  a  senior  technical  assistant  at  £3,50 
a  .year,  rising  to  £500.  The  Committee  is  informed  that 
in  comparison  with  the  large  power  station  at  Manchestor,  the 
Greenwich  power  station  is  understaffed,  and  recommends  the 
appointment  of  an  assistant  power-station  engineer  at  a  salary  of 
£4110,  rising  to  £5(iO  a  year;  also  that  tlie  position  of  senior 
charge  engineer  he  abolished,  and  that  an  engineer  with  the 
designation  of  repair;  superintendent  be  appointed  to  take  charge 
of  the  whole  of  the  repair  work,  at  £300,  rising  to  £400  a  year  ; 
also  that  an  additional  charge  shift  engineer  be  appointed  at  £250 
a  year,  rising  to  £300.  and  that  the  fixed  staff  of  the  Tramway 
Department  bo  increast^d  by  two  sub-station  superintendents  at 
£250  per  annum,  rising  to  £350  ;  two  sub-station  repairs  inspectors 
at  £200,  rising  to  £250  ayear.  Theadilitional  expenditure  involved 
by  the  proposals  is  estimated  at  €1,655,  and  ultimately  £2,905  a 
year,  and  the  Committee  is  satisfied  that  economies  in  working 
costs  will  outweigh  the  additional  expenditure. 

The  Highways  (Jorainittee  rcixjrts  that  the  various  concessions 
to  traffic  employ&i  indii-ated  by  the  recent  award  of  the  Court  of 
Arbitration  will  co.Ht  £21,000  for  the  remainder  of  the  year  and 
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C-tO.OOO  in  l!tl8-l!l.  The  Committee  proposes  to  re-issue  the  tram- 
wiiv  map  iiiul  ^fuide.  and  recommemls  llie  expenditure  of  £1,.'>(I0  on 
publicity  matters  duringf  the  remainder  of  the  year. 

Newport  (Mon.). — YearVs  Workino. — l)iuiii<);  the  year 

ended  March  :?l.st  last  the  Corporation  tramways  carried  1 1. 1.Ml..");!!! 
passengers  and  ran  lUO,lt20  car-miles,  these  figures  comparinn-  with 
10,(117,.")!  ">  paa.sen;rers  and  1121, i:iH  car-miles  in  the  previous  year. 
The  total  income  amounted  to  t.'iO.lK).").  and  the  working'  expenses 
to  i;;U,!»'.i;i.  leavintr  a  prross  profit  of  i:iS.',U2,  as  compared  with 
£14.G7'.I  in  the  previous  year;  after  meetiujf  income-ta.x  and 
sinkinjj-fund  charfres.  there  remained  a  net  profit  of  £8.611,  as 
compared  with  £5,409  for  1915-10. 

Sunderland.— The  T.C.  has  ikvided  that  no  curs  shall 

run  on  Christm.'is  Day.  and  that  the  day  shall  be  trranted  as  a  full 
holiday  tor  all  employes,  but  without  pay. 

Weston-super-Mare. — Tlie  promoters  of  tlie  Weston- 
super-Mare  Junction  Light  Railway  have  applied  to  the  B.  of  T. 
for  an  extension  of  time  until  December  Hist,  1918,  for  the  com- 
pletion of  the  unconstructed  light  railway  authorised  by  the  Order 
of  1910. 

Wharfedale.  —  Raillkss    Traction.  —  A    Conference 

of  representatives  of  the  local  Councils  of  Otley,  Guiseley,  Burley- 
in-Wharfedale  and  Menston,  at  Otley,  last  week,  decided  to 
approach  by  interview  Mr.  Dagirett,  acting  manager  of  the  Leeds 
Corporation  Tramways,  with  a  view  to  obtaining  better  facilities 
on  the  Wharfedale  railless  traction  .system  run  by  the  Leeds 
undertaking. 

Wigan.— Accident. — On    Saturday    last   a    car   started 

away  from  the  Pemberton  terminus,  without  the  driver,  and  ran 
away  down  a  steep  gradient,  finally  leaving  the  metals  and  wreck- 
ing a  house.  A  lady  passenger  was  killed  and  three  persons  were 
injured,  one  being  in  the  house. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Spain, — It  is  reported  from  Madrid  that  the  Sijanish 
Xaval  Authorities  have  decided  to  proceed  at  once  with  the  fitting 
of  all  naval  vessels  of  over  500  tons  with  wireless  telegraph 
apparatus. 

Storm  Damage. — Considerable  damasje  to  telegrajiii  ami 

telephone  wires  by  weight  of  snow  was  done  during  Sunday  and 
Monday  last,  when  there  was  heavy  snow  and  high  wind  in  the 
West  Riding.  At  Yeadon  there  was  some  trouble,  owing  to  tele- 
graph poles  and  wires  having  been  blown  down  and  weighted  so 
far  to  one  side  as  to  be  nearly  touching  the  tramway  trolley-wires. 
Railway  traflic  was  held  np  for  a  time  between  Low  Moor  and 
C'leckheaton.  owing  to  telegraph  poles  and  wires  being  brought 
down  over  the  permanent  way.  Many  wires  were  down  on  the 
bleak  hills  surrounding  Bradford. 

Women  for  Wireless  Work. — Well-edneated  women  are 

■wanted  immediately  for  training  on  urgent  Government  work  in 
connection  with  wireless  apparatus.  Candidates  must  be  between 
18  and  40  ye.ars  of  age,  and  prepared  to  pass  a  medical  examination. 
Preference  will  be  given  to  women  with  scientific  training  up  to 
the  London  Intermediate  Standard  and  some  knowledge  of  prac- 
tical physics.  The  course  of  instruction  will  be  given  in  the  Elec- 
trical Laboratories  at  the  Polytechnic,  Regent  Street,  and  will 
laU  for  about  six  weeks.  During  this  period  a  weekly  maintenance 
allowance  of  25s.  is  payable.  Further  particulars  can  be  had  from 
the  Director.  Training  Section,  Ministry  of  Munitions,  6,  Whitehall 
Gardens,  S.W.  1. — Dailij  Chronicle. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Argentina. — February  23rd,  10  is,    RosarioMunieipality. 

Establishment  of    telephone  service  within  the  municipal  radius. 
Conditions  on  application. 

Bolton. — January  15th.  Electricity  Committee.  One 
7.500-KW.  turbo-alternator  with  condensing  plant.  See  "Official 
Xotices  ■'  December  7th. 


Keigliley. — January  9th.     Electricity  Department.     In- 
duced draught  plant.    See  "  Official  Notices  "  to-day. 

Spain. — Tenders  have  lately  been  invited  by  the  municipal 

authorities  of  Cassa  de  la  Selva  (Province  of  Gerona)  for  the 
concession  for  the  electric  lighting  of  the  town  during  a  period  of 
five  years. 

Tipperary. — January  llth.     New  battery  for  the  Union 
electric  lighting  plant.    See  "  Official  Xotices  "  to-day. 


CLOSED. 

Glasgow. — The  Electricity  Committee  has  accepted  tiie 
following  tenders  in  connection  with  the  new  generating  station 
at  iJalmarnock  ; — 

Stoel  wurk,  Ac,  for  roof  ovlt  turhiiiL-  lioime,  beams  for  covering  of  .water 
culverts,  coverini;  of  XMiinii  chiiiiihers,  und  crane  and  transporter  rails: 
Kedpatll,  Brown,  &  Co.,  l;td.~  tlO.HWi. 
Two   travellinii    cranes;    Vaughan    Crane   Co.,    DarlinKtou.— JKo.ewi    and 

t*4,ftj'2  respectively.  , 

Twol,60U-K\v.  traiisfoiniera  :  Ferranti,  Ltd.— £4.238. 


London.— STErNKY. 

recommended  :  - 


-Electricity    Committee.     Tenders 


One  1,noO-K\v.  rolar.v  converter:  Bruce  Peebles*  Co.,  Ltd.— ,£3,530. 
Water  softenink'  plant :  \V.  Baby.     £11(1, 


FORTHCOMING     EVENTS. 


Junior  Institution  of  Engineers.— Friday,  Dceeraher23tli.  .\tRp.in.  At  .S''. 
Victoria  Street.  S.W".  1.  Taper  on  "  Water  Circulation  in  Boilers,"  by  Mr, 
H.  Josling. 

Friday,  December  2l8t.    .-Vt  SI,  Victoria  Street.    At  8  p.m.     Paper  on 
"Some  out-of-the-way  Engineering  Jobs,"  by  Mr.  R.  H.  Parsons. 

Boyal  Institution  of  Great  Britain —Saturday,  December  29th.  AtSp.m 
At  Albemarle  Stivet,  Piccadilly.  W.  1.  Cbristmas  Lecture,  "Our  Useful 
Servants:  il)  ^lagnetism  and  Electricity."  'I'uesday,  January  1st,  (II 
"  Electricity  and  Electric  Currents,"  by  Prof.  J.  A.  Fleming,  F.R.S. 


OUR  HALF  YEARLY  INDEX. 


As  it  is  necessary  to  effect  every  possible  economy  in 
paper  consumption,  the  Index  to  \'ol.  81  of  the  Ei.KC- 
TRiOAL  Eeview,  whicb  will  be  printed  in  the  course  of  a  fen- 
weeks,  will  be  supplied  only  to  those  who,  throngh  the  post, 
specially  apply  for  it.  To  such  it  will  be  supplied  for  M. 
post  free.  Any  reader  or  advertisi-r  at  Home  or  Abroad 
who  requires  a  copy  for  bindimr,  or  for  other  purposes,  is 
asked  to  make  application  therefor  promptly  to  :  The 
Publisher.  Electeical  Review,  4.  Ludgate  Hill,  London, 
E.C.  4. 


NOTES, 
Foreign     Trade. — -VovembeIi    Figures. — The    official 

returns  of   imports  and    exports   during  last  month   contain    the 
following  electrical  and  machinery  figures  : — 


I.MPORTS. 

Xoty  lithe/-. 
1917. 

lur.  or 
dee. 

It  montliss.  11117 
Inc.  or  der. 

j:iectrical  goods 
Machinery 

...       12.S,0fi7 
...    I,n2ii..Tlo 

-    10..5S1 
+  101,2.fl 

-     22+,.S30 
-1-      701, 04S 

Exports. 

Electrical  goods 
Machinery 

...        20i).217 
...     1.472.S7.% 

-  100..i.-2 

-  4)7.o,i(; 

-  i,ioi.,-.n.-. 

—  :!i'i;t.7n.' 

Birmingiiani   Corporation    Electrical   Employes. — With 

reference  to  the  note  in  our  List  issue  on  the  threatened  strik>' 
of  E.T.U.  members  in  Birmingham  Corporation  Electric  Supply 
Department,  we  have  pleasure  in  printing  the  following  important 
statement  which  was  published  in  a  Birmingham  newspaper,  on 
December  10th.  bearing  the  signature  of  Mr!  P.  J.  Burgess,  the 
hon.  secretary  of  the  Jlidland  Electric  Power  Supply  Eiigineers' 
Association  : — 

"  In  view  of  the  public  statement  made  by  Mr.  Beardmore  on 
behalf  of  the  Electrical  Trades  Union  that  the  shift  engineers  at  the 
generating  stations  of  the  Birmingham  Corporation  Electric  Supply 
llepartment  are  coming  out  on  strike  if  the  Electrical  Trades  Union 
demands  are  not  acceded  to.  I  beg  to  state  that  all  the  shift 
engineers  are  members  of  the  Midland  Electric  Power  Supply 
Engineers'  Asssoci.ation.  and  Mr.  Beardmore  has  no  authority  for 
his  statement.  I  should  like  to  take  this  opportunity  of  saying 
that  these  methods  do  not  appeal  to  the  members  of  this  .Associa- 
tion, and  I  should  be  glad  if  you  would  give  this  letter  equal 
prominence  with  that  of  Mr.  Beardmore's  pronouncement. " 

Workmen's  Brains. — -^t  a  conference  of  the  City  Livery 

Companies  on  Reconstruction.  Dr.  Addison  said  it  w-as  important 
that  craftsmen  should  be  induced  to  apply  their  brains  and  energy 
to  inventions  and  new  adaptations.  For  that  they  must  be  secured 
and  protected  in  the  rights  and  benefits  which  would  legitimately 
follow  the  .adoption  of  their  ideas.  All  manner  of  ingenious  sug"- 
gestions  had  been  made  by  foremen  and  craftsmen  during  the 
war.  Emergency  might  have  produced  the  suggestions,  but  at  the 
back  of  men's  minds  there  seemed  to  be  a  timidity  lest,  having 
promoted  something  useful,  they  would  not  get  anything  out  of  it. 
That  must  be  guarded  against  if  in  the  future  they  were  to  make 
the  best  of  the  minds  and  experience  of  the  skilled  craftsmen  of 
the  country. — DaiUj  Chronicle. 
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The    Ramsay   Memorial.—  The   hon.   treaaurers   of    the 

Ramsay  Jleinorial  Fuml  have  now  recrived  donationa  or  promises 
amoiintiuf,'-  to  i:2.),01 1.  out  of  the  £100,(100  at  which  they  aim.  A 
oo-operatiiiff  Committee  in  Glas^'ow.  Sir  William  Ramsay's  birth- 
place, has  already  raised  nearly  £2.000.  Branches  have  been 
formed  also  in  Australia.  Canada.  India.  New  Zealand,  the  United 
States  of  America.  Chile,  Denmark,  France.  Holland,  Italy,  Japan, 
Norway,  and  .Switzerland. 

The  fund  will  be  devoted  to  Chemical  Research  Fellowships  and 
a  Laboratory  of  Euwineeriiiff  Chemistry.  The  hon.  treasurers  are 
Lord  Cileuconner  and  Prof.  J.  Norman  Collie.  University  College. 
London,  W.C.  I.— The  Times. 

An  Air  Inventions  Committee. — Under  tlie  direction  of 

Lord  Rothermere,  an  .\ir  Inventions  Committee  has  been  set  np, 
and  will  be  in  operation  immediately.  The  Committee  is  as 
follows  : — Mr.  Horace  Darwin,  chairman  ;  Major-General  Luck, 
vice-chairman  ;  Sir  Duv;ald  Clerk,  Sir  Richard  (xlazebrook.  Prof. 
II.  L.  Callendar,  Prof.  C.  H  Lees.  Prof.  ,1.  E.  Petavel.  Mr.  L, 
Bairstow.  Lieut. -Commander  Wimperis.  RN.V.R..  Major  d.  I. 
Taylor.  R.F.C.,  Capt.  B.  M.  .Tones,  R  F.C..  Capt.  A.  V.  Hill  (Muni- 
tions Inventions  Department),  Mr.  J.  P.  Millin^rton,  and  Mr.  F.  W. 
Lanchester. 

The  functions  of  the  Committee  will  mainly  be  to  investijrate  all 
inventions  submitted  to  it.  and  to  develop  and  put  into  operation 
as  soon  as  possible  any  invention  which  at  all  promises  to  add  to 
the  efficiency  of  aircraft.  Commimications  regarding  inventions  or 
ideas  should  be  forwarded  to  the  Air  Inventions  Committee,  No.  2, 
Clement's  Inn,  W.C.  2.— Daily  Telegraph. 

Prospects  for  Electrical  Engineers   in    India. — In  the 

course  of  an  address  given  by  the  Electrical  Engineer.  Xorth- 
Western  P.aihvay.  to  apprentices  on  the  occasion  of  the  opening  of 
electrical  classes  whicli  have  been  lately  started,  reference  was 
made  to  the  careers  which  were  open  to  them  when  their  appren- 
ticeship with  the  railway  was  completed.  Their  chief  object  im- 
mediately at  the  end  of  their  apprenticeship  should  be  rather  to 
enlarge  their  experience  and  increase  their  knowledge  than  to 
settle  down  on  the  railway  on  works  which  would  teach  them 
nothing  and  lead  to  very  little  except  the  chance  of  a  vacancy  in 
one  of  the  few  positions  worth  having  after  a  number  of  years. 
The  Electrical  Engineer's  advice  iq  them  all,  therefore,  was  to  look 
for  employment  outside  the  railway  when  the  time  came.  Those 
who  were  able  to  arrange  it  were  recommended  to  proceed  to 
England  for  a  short  course  of  training  at  the  close  of  their  appren- 
ticeship :  it  was  worth  making  a  considerable  sacrifice  to  spend  a 
little  time  in  a  country  where  the  very  latest  and  most  up-to-date 
methods  were  in  use. 

They  \vould  be  more  useful  in  India  at  the  close  of  their  training 
than  in  England,  and  would  be  worth  far  more  money  on  their 
return  to  India.  The  railways  were  always  extending  their  elec- 
trical works  :  some  had  their  own  power  s'tations.  and  their  shops 
were  electrically  driven.  Gn  any  railway,  however,  there  were  not 
likely  to  be  more  than  two  or  three  positions  which  were  well  paid, 
or  which  should  be  looked  on  as  a  permanency  by  any  one  with 
ambition. 

The  various  electricity  supply  undertakings  in  India  had  in- 
creased in  number  considerably  during  late  years,  and  were  likely 
to  continue  doing  .so  as  time  wfnt  on.  There  were  various  jobs- 
such  as  shift  engineers  and  chargemen~to  be  obtained  on  these  : 
but  they  were  like  similar  appointments  on  the  railway,  not  worth 
having,  and  would  only  give  experience  which  they  already 
possessed.  There  was  no  reason,  however,  why  any  of  them  should 
not  aspire  to  the  managership  of,  at  all  events,  the  smaller  of  such 
undertaking,*,  or  the  position  of  chief  assistant  of  the  larger  ones. 

Very  few  of  the  larger  collieries  in  Bengal  were  now  without 
their  electrical  installations,  on  which,  in  many  cases,  the  whole 
working  of  the  colliery  depended.  The  working  of  these  instal- 
lations was  so  important,  therefore,  that  most  collieries  of 
importance  could  afford  an  electrical  engineer,  who  was  fairly  well 
paid,  and,  in  many  cases,  an  assistant,  who  had  always  the  "possi- 
bility of  stepping  into  his  place,  either  temporarily  or  permanently. 
E:ectrical  engineers  of  mills  very  rarely  held  positions  of  ariy 
importance,  unless  the  mills  were  worked  electrically  :  and,  even 
then,  they  were  only  in  the  position  of  shift  engineers. 

There  were  various  Government  appointments  in  the  different 
Provinces.  Under  the  Electricity  Act.  there  had  to  be  electric 
inspectors  appointed  inall  the  larger  Provinces,  who  hail  ratherspecial 
duties,  requiring  common  sense  rather  than  deep  electrical  know- 
ledge, anil  in  several  oa»e.s  these  officers  were  also  electrical 
engineers  to  their  respective  Governments,  and  had  charge  of  all 
the  Government  electrical  works  in  the  Province.  There  was  no 
rcaxon  why  they  should  not  qualify  themselves  for  any  of  these 
appointments.  In  larger  Provinces  these  officers  usually  had 
a.s,si8tauts  who  were  fairly  well  paid,  and  these  were  the  iwsitions 
which  they  should  endeavour  to  obtain,  to  qualify  for  the  better 
position  of  chief,  later  on. 

Many  of  the  native  States  had  their  own  Electrical  Engineers, 
and  some  were  well-paid  apiM>intments.  These  had  certain  dis- 
advantages, but  the  po.wil.ilities  of  lucrative  employment  in  the 
native  States  were  certainly  increasing,  and  in  a  State  such  as 
Mysore  th.-  position.*  obtainable  were  comparable  with  the  best 
which  might  l)e  looked  for  in  British  India. 

In  many  ways  the  most  attractive  of  all  positions  filled  by 
electrical  engineers  in  India  were  those  to  be  filled  in  commercial 
electrical  en(rineering.  Their  possibilitie.*.  financially,  were  far 
greater  than  those  of  any  of  the  ])f)8iliona  previously  enumerated. 
All  the  posts  open  to  the  electrical  engineers  in  India  which  had 
been  mentioned  had  limitations  as  far  as  salary  to  be  earned  waa 
Q(mo«rned  :  in  commercial  life  th^re  wm  no  limit  to  what  a  man 


might  earn  or  make.  It  was  the  only  career  in  which  a  competent 
man  could  demand  and  obtain  his  own  value. 

The  greatest  merit  a  man  could  havi;  was  that  of  doing  his  work 
as  cheaply  as  possible,  bearing  in  mind,  however,  that  this  cheap- 
ness was  alw.ays  secondary  to  doing  first-class  work. 

It  was  competition  that  made  really  commercial  engineers  so 
valuable  to  their  employers.  In  competition  the  firm  who  could 
carry  out  work  cheajicst  (always  understood  that  it  was  first-class 
work)  would  always  win,  aud  this  was  the  secret  of  success  of 
great  firms  in  the  world  to-day.  The  firm  who  could  carry  out 
work  cheapest  would  always  have  the  best  employes,  and  these 
employes  could  make  themselves  so  indispensable  that  they  could 
determine  their  own  salaries. 

To  qualify  for,  and  obtain,  such  positions  as  were  worth  having, 
let  them  never  be  satisfied  with  any  work  which  was  mechanical, 
or  entailed  the  same  duties  day  after  day.  These  positions  wei  e 
never  paid  well,  because  they  required  little  brain  work  ;  it  was 
brain  work  which  was  paid  for  all  the  world  over. 

They  should  use  their  brains  as  much  as  possible,  because  it  was 
only  by  constant  use  .hat  brains  were  developed,  and  take  every 
opportunity  of  improving  their  minds  in  every  possible  way. 

When  they  came  to  the  end  of  their  apprenticeship,  experience 
and  further  knowledge  was  what  they  required,  to  eruible  them  to 
qualify  for  better  paid  positions  later  on.  Let  them  not,  therefore, 
stay  in  any  job  when  they  had  learnt  all  there  was  to  learn  in  it. 
unless  they  saw  a  further  opening  enabling  them  to  learn  more, 
which  it  would  lead  to. — Indian  Eiigi/ieerinij. 

Educational. — East    London    College   (University  of 

London). — A  preliminary  course  is  being  commenced  in  Science 
and  Engineering  for  young  men  between  17  and  18  years  of  age 
desirous  of  entering  the  Royal  Air  Service.  The  course  includes 
aeronautics,  physics,  electrical  engineering,  applied  mechanics  and 
engineering  drawing,  and  aeroplane  engines. 

Sterling    Football. — The    Sterling  Athletic  and   Social 

Club  (Sterling  Telephone  and  Electric  Co.,  Ltd.)  have  finished  the 
first  half  of  the  season  undefeated,  with  a  record  of  seven  games 
won  out  of  eight,  one  being  drawn,  and  scoring  AG  goals  to  (>.  On 
Saturday  last,  after  a  grand  game,  they  defeated  the  undefeated 
and  smart  Ipswich  Ladies  by  3  goals  to  nil. 

A  collection  at  the  Sterling  Works,  Dagenham,  on  behalf  of  the 
Overseas  Club  Tobacco  Fund  realised  over  £36.  Mr.  Guy  Bumey. 
the  managing  ■  director  (who,  with  Mr.  Chas.  E.  Sherwood  and 
Mr.  E.  Cholerton,  headed  the  list),  has  written  a  letter  of  con- 
gratulation to  the  subscribers  and  collector's  upon  the  result. 

The   I.E.E.    and   the   Non-Ferrous    Metals   Bill.— The 

Council  of  the  Institution  of  Electrical  Engineers  has  passed  the 
following  resolution,  which  has  been  transmitted  to  Sir  Albert 
Stanley: — "That  the  Council  of  the  Institution  of  Electrical 
Engineers  welcomes  the  Non-Ferrous  Metals  Bill,  approves  its 
principles,  and  congratulates  the  President  of  the  Board  of  Trade 
on  its  introduction.  The  Council,  representing  an  Institution 
whose  members  are  interested  so  widely  in  the  supply  of  non- 
ferrous  metals,  unanimously  supports  this  measure  designed  to 
keep  the  control  of  the  supply  of  these  essential  metals  in  British 
hands." 

Electrolytic  Zinc  in  Utah. — The   process   used   by   tlie 

Judge  Mining  and  Smelting  Co.,  Park  City,  Utah,  for  the  produc- 
tion of  electrolytic  zinc  is  brietty  outlined  by  Mr.  C.  A.  Hansen  in 
the  recent  annual  report  of  the  company.  The  zinc  concentrates 
produced  at  the  company's  concentrator  contain  some  lead  and 
silver.  They  are  treated  first  in  a  Wedge  roasting  furnace.  The 
roasted  ore  is  then  leached  by  agitation  with  an  K  per  cent, 
sulphuric  acid  solution  in  Deveroux  tanks.  The  leach-tank  pro- 
duct is  discharged  to  classifiers  for  the  removal  of  the  coar-'c 
insoluble  material.  The  solution  and  fine  suspended  solids  which 
flow  from  the  classifier  are  treated  in  a  Dorr  thickener,  the  uudi-r- 
flow  from  which  is  sent  to  an  Oliver  filter.  The  coarse  aud  fine 
solids  thus  recovered  from  the  classifier  and  filter  are  sold  to  lead 
smelters  for  the  recovery  of  lead  and  silver. 

The  leach  liquor  contains  impurities  in  the  form  of  copper  and 
cadmium  which  are  dissolved  from  the  ore.  aud  these  are  removed 
before  the  zinc  is  recovered.  The  removal  of  impurities  is  accom- 
plished by  passing  the  liquor  through  tube  mills  filled  with  zinc 
shot  on  which  the  copper  and  other  metals  are  precipitated  in 
spongy  form.  The  solution  flowing  from  the  tube  mills  is  filtered, 
and  is  then  ready  for  treatment  in  the  electrolytic  cells. 

The  cell  room  contains  120  cells  arranged  in  two  erouiM  of  (iO 
each.  Each  groiip  is  served  by  a  geiuM-ator  delivering  u.COU 
amperes  at  2.'J0  volts.  Each  cell  carries  12  aluminium  dfsks.  5  ft. 
in  diameter,  mounted  on  a  rotating  shaft.  Alternating  with  the 
aluminium  cathodes  are  13  leiWl  anodes,  which  are  supported 
independently  of  the  shaft.  Zinc  is  deposited  on  the  rotating 
catliodes,  and  in  the  course  of  about  three  weeks  each  cell  of  12 
disks  collects  about  ."i.OOO  lb.  of  zinc.  The  loaded  shaft  is  removed, 
the  zinc  stripped,  and  the  shaft  rea,saembled  for  return  to  the  cell. 
The  electrolytic  zinc  is  melted,  cast  into  cakes,  and  marketed.  The 
electrolyte  is  again  used  in  leaching  roasted  ore. — .Vef.  mid  Chem. 
Enijineering. 

'Lighting  Restrictions  in  America.— Accoidinjr  to  a  Renter 

dispatch  from  Washington,  the  Fuel  Administration  has  decreed 
that  "  lightless  nights  '  are  to  be  observed  once  a  week,  not  only 
for  the  purpose  of  saving  coal,  but  also  "to  provide  startling  and 
visual  evidence  that  the  United  States  is  euifaged  in  the  conduct  of 
the  sfreatest  of  world  wars." 
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A  Steel  Patent  Revoked.— In  Uu- CIiuirti'v  l)i\  isinn,  on 

Monday,  Jlr.  .Iiistici;  Youn;rt'r  ileliv.-rcd  liis  reserved  jud^nnont  in 
the  matter  of  the  petition  by  .Vrthur  lialfour  \.  Co.,  Ltd.,  Danne- 
mora  Steel  Works,  Shellield,  for  the  revocation  of  Letters  Patent 
No.  27,838  of  1!»12,  ^'ranted  to  Stalilwork  Heoker  A.G.,  of  KrefeUl 
Willich,  Germany,  in  vespeet  of  an  invention  for  an  improved 
hitrh-speed  tool  steel.  The  petition  was  based  upon  the  ^rround 
of  prior  user  and  want  of  novelty.  The  invention  consisted  in  the 
addition  of  cobalt  np  to  15  per  eenl.  to  tlie  other  inf,'redients  of 
hitrh-speed  steel,  and  petitioners  said  they  had  been  in  the  habit  of 
using  cobalt  for  at  least  12  months  prior  to  the  dale  of  the  patent. 
Counsel  saiil  the  invention  was  one  of  vast  impoi'tauce.  and  revolu- 
tioned  the  production  of  this  class  of  steel.  The  respondents  were 
the  German  patentees,  and  Darwin  &  Milner,  l,td.,  of  Commercial 
Street,  Shellield.  who  claimed  to  be  the  licensees  imder  the  patent. 
His  Lordship  said  the  sole  question  he  had  to  determine  was 
whether  the  objections  to  the  validity  of  the  patent  had  been 
established,  and  he'  came  to  the  conclusion  that  they  had.  He, 
therefore,  made  an  order  revoking  the  patent,  bnt  granted  a  stay  for 
six  weeks,  in  order  that  the  patentee  iu  Gennany  might  be  com- 
municated with. — I'inuiiciul  Tiiiii-H. 

The  Non-Ferrous  Metal   Industry  BilL—This  P>ill  was 

before  the  House  of  Commons  in  Committee,  on  Tuesday.  There 
was  a  good  deal  of  discussion  on  an  amendment  which  sought  to 
limit  the  application  of  the  Bill  so  that  only  persons  suspected  of 
enemy  association  would  be  oblige<l  to  apply  for  a  Board  of  Trade 
licence,  but  the  amendment  was  rejected  by  148  votes  to  SO.  Sir 
A.  Stanley  said  that  the  sole  object  of  the  Bill  was  to  secure  that 
those  engaged  in  the  metal  industry  were  not  under  German 
control,  and,  in  order  to  effect  that,  everybody  in  the  trade  must 
apply  for  a  licence.  Another  amendment  sought  to  make  the 
licence  inoperative  for  sis  months  after  the  end  of  the  war.  as  the 
Government  had  absolute  control  over. the  metal  industry,  and 
would  continue  to  have  such  control  for  such  time.  Sir  A.  Stanley 
said  they  must  take  steps  to  secure  the  break  up  of  the  German 
combination,  so  far  as  concerned  this  country.  The  effect  of  the 
amendment  would  be  that  we  might  be,  during  the  difficult  period 
following  peace,  unable  to  meet  the  demand  for  metal,  while  the 
German  combination  would  be  ready  to  resume  operations.  Mr. 
Runoiman  agreed  that  whatever  steps  were  to  be  tivken  must  be 
taken  at  the  earliest  possible  movement.  The  amendment  was 
rejected  by  165  votes  against  68. 

An   Electric   Steel  Furnace  on   the  Witwatersrand. — 

In  the  Siiutli  African  Journal  of  Industrie/t,  Prof.  G.  H.  Stanley,  of 
the  South  African  School   of   Mines  and  Technology,  gives  par- 
ticulars of  the  manufacture  in  Johannesburg  of  steel  shoes  and  dies 
for  stamp  batteries.     Prior  to  the  outbreak  of  war  all  such  material 
was  imported,  and  of  these  particular  articles  about  7,5UO  tons  per 
year  are  used  for  renewals.     Without  them  it  would  be  impossible  for 
the  milling  of  gold  ore  to  continue,  and.  consequently,  the  difficulty  of 
importation,  as  the  result  of  the  war,  became  a  matter  of  grave 
concern.     Moreover,   they  are   made   of   high-grade  steel  and   by 
highly  skilled  workmen,  and  both  the  material  and  the  men  are 
required  to-day  for  other  purposes.     The  enhanced   price — £35  per 
ton,  as  against  the  pre-war  price  of    t^lS    10s,   has  converted  a 
somewhat  doubtful  proposition  into  an  extremely  attractive  one. 
A  Committee  of  the  Chemical,  Metallurgical  and  Mining  Society, 
the  Institute  of  Engineers,  and   the  Institute  of  Electrical  Engi- 
neers, was  constituted  to  inquire  and  report  on  the  possibility  of 
local  production,  and,  as  a  result,  the  Chamber  of  Mines,  through 
the  Witwatersrand  Co-operative  Smelting   \\'orks,  Ltd.,  furnished 
the  necessary  capital,  estimated  at   £5.000,  and   appointed  a  Com- 
mittee of  technical  men  to  carry  out  the  scheme.     The  erection  of 
the  plant  was  commenced   in  May  of  last  year,  and  current  was 
switched  on  on  September  3rd,  1916.     The  total  production  to  the 
end  of  July,  1917,  was  360  tons.     The  furnace  adopted  is  an  electric 
induction  furnace  of  the  Kjellin  type,  several  reasons  contributing 
to  its  selection  ;  all  the  material  and  machinery  required  were  avail- 
able in  the  country  for  the  construction  of   a  furnace  of  a  useful 
size,  the  material  available  for  melting— worn  asd  discarded  shoes 
and  dies — required  no  refining,  bnt  merely  melting  and  casting, 
electric  heat  would  cost  much   less  than   that  from  coke,  and  no 
electrodes,  which  would  have  to  be  imported,  were  required.     Up 
to  600  amperes  at  250  volts  is  used  in  the  primary  coil,  inducing 
about  30.000  amperes  in  the  metal.     The  electric  current  available 
direct  from  the  mains  of  the  Victoria  Falls  and  Transvaal  Power  Co. 
was  not  suitable,  being  at  2,000  volts,  three-phase,  50  cycles.     This 
is  transformed  for  the  furnace  by  a  rotary  transformer  set  consisting 
of  a  motor  coupled  to  two  generators,  all  being  adapted  from  other 
purposes   by  Prof.   Buchanan  by  means  of  considerable  alteration 
and  re-winding,  to  give  single  phase  current  up  to  iJOO  amperes,  at 
12   cycles.     The  furnace  is    built  of   South   African    fire-brick  of 
special  shape,  lined  with  calcined  magnesite,  obtained,  in  the  first 
place,  from  Malelane,  and  used  first  as  a  source  of  carbon  dioxide 
for  mineral  water  manufacture.     The  imperfectly  calcined  material 
resulting  is  then  burnt  at  a  high  temperature  in  a  special  gas-fired 
furnace,  mixed  with  clay  and  boric  acid  .and   wetted,  and  rammed 
into  place  round   a   wooden    template.     The  scrap  metal,  already 
heated  to  redness  in  a  coal-fired  reverberatory  furnace,  is  charged 
in  little  by  little  till  the  furnace  is  fully  charged  with  molten  steel, 
■which  takes  about  six  hours,  after  which,  for  an  hour  or  so,  the 
metal  is  allowed  to  get  hotter  and  "kill,"  during  which  it  becomes 
to  some  extent  purified,  and  certain  dissolved  gases  are  expelled. 
During  melting,   oxidatioB   is  prevented,   as   far   as  possible,   by 
keeping  the  molten  bath   covered  ■with   charcoal  ;    ne^vertheless, 
some  silicon  and  manganese  are  lost,  and,  to  replace  tjiese.  a  caleu- 
lated  amount  of  pure  pig-iron  and  ma'ng'an'ese  steel  scrap  is  added 


at  the  end.  Finally,  slag  is  skimmed  off,  and  the  metal  is  tapped 
out  into  a  vesst^l  in  front  provided  with  a  lever-operated  clay- 
stoppered  outlet  below,  from  wliich  the  molten  steel  flows  into  the 
moulds,  which  -mounted  on  wheeled  carriages  -are  run  under- 
neath. The  moulds  usotl  are  made  of  thick  cast-iron,  in  two 
sections,  hooped  together,  anil  provided  with  rammed  sand  tops— 
these  being  dried  in  a  stove  heated  by  the  same  fire  as  the  pre- 
heating reverberatory  liofore  mentioned.  After  solidification,  the 
casting  head  and  fins  are  trimmed  off,  and  every  shoe  and  die  pro- 
duced is  weighed  and  numbered.  Usually  between  l.'.tOO  and 
2,000  lb.  of  Cixstings  are  obtained  per  heat,  and  the  production  for 
July  was  73  tons.  The  imported  shoes  and  dies  are  forged  in 
manufactUH!,  and  the  local  ones  are  merely  cast  to  the  desired 
shape.  The  users  -  the  co-operating  mines— keep  records  of  their 
performance  in  comparison  with  the  imported,  and  the  result  is 
satisfactory,  in  some  cases  the  local  having  an  even  longer  life  than 
the  imported  ones.  In  spite  of  high  costs  of  labour  and  other 
items,  the  plant  operates  very  profitably. 

Legal.— OsRAM-RouEUTSOX  Lamp  Wokks  v.  EbKCTRicAb 

Engineeri.ni;  and  EguiPMKNT  Co.-  -Mr.  Hunter  Gray,  on  Tuesday, 
applied  to  Mr.  Justice  Eve  for  his  approval  of  the  minutes  of  agree- 
ment arranged  between  the  Osram-Robertson  Lamp  Works  and  the 
Electrical  Engineering  and  E(iuipment  Co.,  Ltd. 

His  Lordship  :  I  take  it  that  everything  is  iu  order  .' 

Mr.  Hunter  Gray  :  Yes,  my  Lord. 

His  Lordship  :  Very  well  then. 

Attornfa'-Genebal  c.  the  Metropolitan  Borough  oe 
Hacknev.— In  the  Court  of  Appeal,  on  Tuesday,  judgment  was 
delivered  dismissing  the  appeal  in  this  case,  with  costs.  We  shall 
report  the  judgment  in  our  next  issue. 

Volunteer  Notes. — County  of  London  Volunteer 
Engineers  (Field  C0MPANiEs).^Headquarter8,  Balderton  Street, 
Oxford  Street,  W.  1. 

Orders  (or  the  week,  bj  Lieat.-Colonel  C.B.  Clay,  V.D.,  commanding:— 

Otticer  for  Ihr  ireffc.— Second  Lieut.  E.  A.  Ulhuann. 

Christmas  Holidays.— Headquarters  aud  the  Range  will  be  closedlroul  the 
22nd  to  the  28th,  both  inclusive. 

Saturday,  December  29th.— Commandant's  Parade  at  Headquarters, 
2.4.5  p.m.,  for  Route  March  and  Drill.     Uniform  to  be  worn. 

A,  B,  and  C  men  are  reminded  that  one  route  march  per  month  is  com- 
pulsory. 

(By  order)  Macleod  Yearsley,  Capt.  and  Adjutant. 

National   Insurance  (Part  11)  (Munition  Workers)  Act, 

1916. — The  following  are  further  decisions  of  the  Umpire.  Contri- 
butions are  payable  in  respect  of  : — 

2,399  X.  Charge-room  attendants  employed  wholly  or  mainly  by 
way  of  manual  labour  in  connection  with  any  insured  trade  or 
munitions  work. 

2.104  X.  Workmen  engaged  wholly  or  mainly, in  making  leather 
parts  of  cycle  and  motor-cycle  saddles. 

2,406  X.  Workmen  employed  wholly  or  mainly  in  the  workshops 
of  local  authorities  and  engaged  in  painting  iron  seats,  street 
orderly  bins,  or  other  metal  goods. 

Appointments    Vacant.  —  Armature    winder,    for    the 

Oldham  Corporation  tramways  ;  charge  engineers,  for  the  Derby 
Corporation  Electricity  Department  ;  Head  of  the  Department  of 
Electrical  Engineering  and  Physics,  for  the  Victoria  Jubilee 
Technical  Institute,  Bombay  (700  Rs.)  :  shift  engineer  (52s.  6d.  +  ) 
for  the  Maidstone  Corporation  Electricity  Department.  See  our 
advertisement  pages  to-day. 

Institution      and      Lecture     Notes.  —  Institution     of 

Mechanical  Engineers. — On  Friday  last  a  paper  was  read  on  "The 
Use  of  Soap  Films  in  Solving  Torsion  Problems,"  by  Messrs.  A.  A. 
Griffith  and  G.  I.  Taylor.  The  authors  point  out  that  the  equations 
which  represent  the  torsion  of  an  elastic  bar  of  any  uniform  crofs- 
section  are  identical  in  form  with  those  which  represent  the  dis- 
placement of  a  soap  film  due  to  slight  pressure,  when  stretched 
over  a  hole  in  a  flat  plate,  of  the  same  shape  as  the  cross-section  of 
the  bar,  and  show  how  this  fact  can  be  applied  to  the  solution  of 
technical  problems,  very  many  of  which  are  not  amenable  to  ana- 
lytical treatment.  The  method  is  most  ingenious,  and  is  admir- 
ably handled  by  the  authors  ;  it  will,  no  doubt,  prove  of  immense 
value  in  practice. 

Institution  of  Electrical  Engineers — In  the  December  issue 
of  the  Journal  it  is  announced  that  Prof.  A.  Righi,  of  Bologna 
University,  has  been  elected  an  Honorary  Member  of  the  In- 
stitution." and  that  the  Committee  of  the  Privy  Council  for 
Scientific  and  Industrial  Research  has  made  a  further  grant 
of  £670  to  the  Institution  towards  the  cost  of  the  research 
into  the  properties  of  insulating  oils.  A  list  of  10  of  the  Com- 
mittees appointed  by  the  Council  for  1917-18  is  given,  including 
also  11  Sub-Committees  and  Panels  in  connection  ■n'iththe  Research 
Committee.  The  Committees  on  "  Ship  Electrical  Equipment  " 
and  "Wiring  Rules"  include  a  number  of  representatives  appointed 
by  other  societies.  The  eighth  Roll  of  Honour  comprises  seven 
names,  and  the  eighth  list  of  Jlilitary  Honours  awarded  is  given, 
with  the  thirteenth  list  of  members  on  military  service. 

Royal  Institution On  Thursday  next  Dr.  J.  A.  Fleming  will 

give  the  first  of  his  course  of  Christmas  lectures  on  "  Our  Useful 
Servants  :  Magnetism  and  Electricity."  dealing  with  magnets  and 
the  magnetic  compass.  On  Saturday  he  will  take  up  the  subject  of 
electricity  and  electric  cm-rents. 

The  Faraday  Society. — A  general  discussion  on  "The  Setting  of 
Cements  aud  Plasters "  ■will  be  held  on  Monday,  .lanuary.- Uth. 
1918,  at  5.;5y— 7  and  8.30— Ji 0.30  ii;the  Rooms  Of  tl\e  Boyai  Society 
of  Arts,  .Tohn  Street.  AdelpHi.  London.  W.O.  2. 
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Electrically  Heated  Beds. — A  warm  bed   is  the   most 

importimt  matter  for  a  patient  suffering  from  pneumonia.  If  the 
aim  is  to  maintain  an  even  temperature,  it  is  obvious  that  any 
system  of  intermittent  heatinsr  is  very  unsuitable  for  the  purpose  ; 
at  best  with  the  rubber  hot-water  bottle  the  bed  temperature  is  a 
constautly  fliictuatiuy  quantity.  Various  efforts  have  been  made 
to  solve  the  problem  by  the  use  of  a  continuous  electric  current 
pivised  thronarh  suitable  resistance,  but  these  have  failed  for  the 
most  part  in  not  providius  for  the  wear  and  tear  inseparable  from 
bed-usinn  and  bed-making',  A  successful  solution  has  now  been 
reached  by  Mr.  H.  .T.  Gauvain  at  the  Treloar  Cripples'  Hospital, 
.Mtou.  where  two  wards  are  supplied  with  eleoti-ic  mattresses 
uliich  have  proved  both  safe  and  convenient  in  pi'actice  even  when 
a  child  is  the  occupant  of  the  bed.  The  mattress  does  not  differ  in 
appearance  from  any  other  except  that  a  flexible  wire  enters  it  at  the 
head  end  throu>fh  a  terminal,  which  is  flush  with  the  surface  and 
therefore  not  exposed  to  injury.  The  resistance  wire  is  insulated 
by  glass  beads  in  flexible  metallic  tubinjr  incorpoi-ated  in  the 
substance  of  the  mattress.  The  mattress  is  differentially  heated, 
.nnd  the  heating-  element  is  so  disposed  that  the  maximum  warmth 
i~  ^'enerated  at  the  foot  end,  less  in  the  middle,  and  none  at  all  at 
the  head  end.  This  distribution  of  heat  is  maintained  in  whatever 
[losition  the  mattress  is  turned,  either  from  head  to  foot  or  side 
to  side.  The  wires  are  connected  with  a  switchboard  on  the  wall 
at  the  head  of  a  bed,  which  contains  a  variable  resistance,  so  that 
the  current  can  be  g:raduated  to  any  required  extent.  It  is  so 
arranged  that  when  the  current  is  full  on,  the  temperature  of  the 
bed  is  raised  2.3°  to  3U'  F.  above  that  which  would  obtain  apart 
from  the  heating',  and  this  has  been  found  in  practice  to  meet  the 
needs  of  the  small  cripples,  many  of  whom  are  fastened  on  splints 
which  do  not  allow  of  the  close  contact  of  the  bed  clothes.  A  fuse 
prevents  the  passage  of  any  current  exceeding'  this  amount.  Several 
of  the  usual  difficulties  have  thus  been  met ;  the  temperature  of 
the  mattress  cannot  rise  to  any  dangerous  degree,  the  tubing;  is  so 
flexible  that  the  mattress  can  be  shaken  or  rolled  up,  and  the 
resistance  wire  is  waterproof  in  the  spiral  metallic  tubing,  so  that 
no  shott-circuiting  results,  even  if  the  mattress  is  wetted.  The 
mattress  may  be  sterilised  in  the  ordinary  way.  The  system  is 
eiiually  applicable  whether  the  bed  be  in  or  out  of  doors.  The 
saving  of  time  at  the  Cripples'  Hospital  amounts  to  an  aggregate  of 
three  hours  a  day  in  each  ward  where  the  electric  mattress  has 
replaced  the  filling  of  hot-water  bottles,  while  inasmuch  as  the 
current  required  for  maximum  heating  is  only  half  an  ampere  at 
110  volts,  the  total  expenditure  for  energy  of  200  or  more  beds 
w  ould  be  by  no  means  jirohibitive.  We  believe  that  the  general 
adoption  fif  a  similar  appliance  in  hos))itals  and  infirmaries  would 
save  much  time  and  relieve  the  nursing  staff  of  a  tiresome  routine. 
Electrically  heated  beds  have  already  been  found  of  advantage  in 
the  treatment  of  shock  at  field  hospitals,  and  for  military 
purposes  it  will  be  seen  that  the  current  required  may  be  instantly 
supp'ied  from  a  portable  dynamo  driven  by  a  motor  lorry  or  car 
attached  to  a  field  hospital.  This  is  of  especial  importance  in 
circumstances  where  water  for  hot-water  bottles  is  not  readily 
available  and  the  means  of  heating  the  water  required  is  limited. — 
Lmcet. 
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Electrical  Review  posted  as  to  their  mocements. 


Central  Station  and  Tramway  Officials. -.-The  General 
Turposes  Committee  of  the  Stepney  B.C.  recommends  that 
at  the  meeting  of  the  Council  in  March  next  the  following 
icsolution  be  considered  and  dettMiriincd,  viz.  :— That  Mr. 
V.  Tait  be  transferred  to  Clas.s  I  of  the  Council's  Grading 
Scheme  a.s  from  January  1st,  1918,  at  a  siiiary  of  ±'312  10.<. 
per  anmiiM,  rising  by  aimiial  increments  of  .i'12  lUs.  to  ±'100 
l>er  aimum.  ■ 

Buxton  T.C.  lias  appointed  Mr.  .Arthcii  Bishop,  of  Maiden- 
head, asassistuut  electrical  engipecr,  at  a  salary  of  £150  a 
vear. 

Mr.  Phillips,  borough  electrical  engineer  at  Bedford,  hav- 
ing accepted  a  commi.ssion  in  the  R.F.C,  the  T.C.  has  ap- 
pointed Mr.  II.  B.  .Ienki.ns  acting  borough  electrical  engineer 
■\l  i'll')  a  year,  and  Mr.  R.  ,1.  Blaikie  as  consulting  engineer 
at   the  .-amo  salary. 

Tbe  Manibi'nter  Tramways  Committee  ha,s  given  its  ap- 
pioval  to  tbe  tjansfer  of  the  services  of  its  general  manager. 
.\(r.  .F.  M,  M'Ei.noy,  from  thi'  Admiralty  to  tlie  Board  of 
Trade,  to  M-rve  iifK/n  the  new  committee  of  tramway  experts 
whlcb  wa.s  recently  set  up  by  the  Board.  The  Admiralty 
reserAes  the  right  to  call  upon  Mr.  M'Elroy  for  special  ser- 
vices in  connection  with  the  department  with  which  he  has 
been  connected  since  the  l)eginning  of  the  present  year,  and 
lie  will  return  to  Manrliester  from  time  to  time  to  deal 
with  important  matters  connected  with  the  tramways  under- 
taking 

The  I<indon  C.C.  Highways  Committee  recommend.s  that 
Mr.  F.  H.  Wiener,  second-clnss  assistant,  be  promoted  to  the 
position  of  f>enior  technical  assistant  felectrical  branch)  in 
thr  Coun'-'l's  trnnnvays  deportment  at  ±'•'^.50  per  annum, 
ri^im  to  £.500;  that  Mr.  .T.  R.  Walker,  senior  ebnrge  eneineer  at 
n-r-.'nwieh  nower  =t^*'ori.  be  proniotefl  to  be  Bs=ifitant  power- 
ptution  engineer  at  £4(f>  rvr  nnnum.  n«ln:/  to  £.500;  thnt  Mr. 

T?   Ti.nr,,i.-„r.  1,.,  irpointflil  cUorgo  «hi((  fDjlnoer  at  Qroen- 


wich  power  station  at  ±'250  a  year,  rising  to  ±300;  that  Mr. 
E.  S.  Good,  second-class  assistant,  be  promoted  to  be  sub- 
station superintendent  in  the  tramways  department  (electrical 
branch)  at  ±'2.50  a  year,  rising  to  ±350;  that  Mr.  N.  H. 
Thomas,  third-class  assistant,  become  sub-station  superinten- 
dent in  the  traanways  department  (electrical  branch)  at  ±'2S0, 
n.sing  to  ±350. 

Stoke  Newihgton  B.C.  General  Purposes  Ccimmittee  re- 
commends that  Mr.  H.  Lakge,  acting  borough  electrical  engi- 
neer, be  granted  an  addition  of  ±20  to  his  present  salary  of 
.£ ISO  per  aniumi,  and  ±25  further  on  account  of  honorarium 
lor  his  servi<es  as  acting  engineer,  the  latter  to  be  paid  in 
March  next.  The  Committee  also  recommends  increases  vary- 
ing from  2s.  6d.  to  5s.  per  week  to  other  members  of  the 
staff  of  the  electricity  department,  and  that,  subject  to  the 
consent  of  the  L.G.B..  such  of  the  officers  and  servants  in 
the  atoresiid  dejiartmimt  now  on  active  service  as  are  marrir'd 
men,  and  not  holding  commi.s.sion  rank,  be  granted  a  war 
bonus  I'qual  to  that  which  would  have  liiH'ome  yiayable  to 
them  if  they  had  continued  to  discli.'irge  their  civil  (iurtcs  in 
the  Council's  employ. 

General.— Mr.  Frank  K.  Cooke,  who  has  rendered  service 
for  .some  30  year.s  with  the  Unbreakable  Pulley  &  Mill  Gear- 
ing Co.,  l,td.,  has  found  it  necessary,  owing  to  illness,  to 
sever  his  counection  with  the  company.  During  the  lengthy 
period  mentioned  he  wa.s  secretary  of  the  company  for  23 
years,  enjoying  the  most  happy  relationship  with- them. 

Stepney  B.C.  Electricity  Committee  has  le-elected  Coun- 
cillor H.  R.  Barge  and  Councillor  W.  F.  Bate  Cli::irnuin  and 
Vice-Chairman   respectively  for  the  ensuing  ye;n-. 

Mr.  H.  Snape,  on  his  retirement  from  tlie  jiosition  of  local 
eecretary  of  the  Tramway  Workers'  Association,  has  been 
presented  with  a  gold  watch  by  the  employes  of  llic  Burnley 
CorpoT-ation  tramwajs  department,  in  which  he  \\as  formerly 
employed. 

It  is  announced  in  the  Press  that  Sir  .Tohn  Wolfe  Bahkv, 
owing  to  advanced  age.  has  decided  to  relinquish  his  position 
as  chairman  of  the  Eastern  &  Associated  Telegraph  Com- 
panies, over  which  for  many  years  he  has  jiresided.  but  those 
companies  will  continue  to  have  the  benefit  of  his  services  on 
their  respective  boards.  Sir  John  Denison-Pender  has  been 
elected  cliairmaii. 

Roll  of  Honour.— Captain  F,  B.^  F.  Uahuhkaves,  of  St 
Alines,  who  is  officially  reported  mi.ssing,  was  chief  accountani 
to  the  Blackpool   &  Fleetwood  Traniroad  Co.   at  Bis]ihani. 

Second-Lieutenant  C.  I.  MacDonnell,  Gloucestershire  llegi 
nient,  killed  in  action  on  October  9th,  1917.  was  in  tlie  ein 
ptoy  of    the   Bradford  Corporation    electricity  dejiaitment. 

Lance-Corporal  H.  P.  Aknold.  R.E.,  who  has  fallen  ii; 
action,  was  employed  at  the  Rugby  works  of  the  B.T.H.  Co. 

Rifleman  W.  BliOOK.S.  who  was  with  Messrs.  Jobn.son  and 
PJiiilips,  Ltd..  of  Charlton,  S.E.,  is  reported  mi.-ising. 

Piivate  C.  T.  Yewkn.  Queen's  Royal  West  Surrey  Regi- 
ment, who  has  been  killed  in  action,  was  with  Messrs.  Creed, 
Bille   i-'Co..  of  Croydon. 

Private  E.  Coopeh,  of  the  Royal  Welsh  RegimenI,  who  lia.<' 
been  killed  in  action,  was  emploved  by  the  British  Westing- 
house  Co..  at  TralTord   Park. 

The  Mayor   of   Heywood  last    week  iiublich'   presented  the 
I). CM.  to  Sergeant  Thomas  Fearing,  East  Lanes.  Regiment 
The   award    was   madi'    for   conspicuous  services  at  Gallipoli 
Sergeant  Fearing   was  mains  foreman   in  the  Bury  Corpora 
tion   electricity  department. 

Private  G.  W.  ],amb.  King's  Shropshire  Regiment,  killed 
in  action,  was  emploved  bv  the  British  Westinghouse  Co.  at 
Triiffoid  Park. 

StntV-Sergeant   Fred   Wood.s,   .V.S.C,  awarded  the  Military 
Medal,  was  a  meclianical   and  electrical  engineer  in   the  em 
]ilov  of  his  father,  Mr.  J.  Woods.  Blackpool. 

Piivate  G,  Lewis.  K.O.Y.L.L,  who  has  been  killed  in 
action,  was  employed  by  'Messrs.  Hirsts,  electrical  engineers 
Dewsbury. 

Second-Lieutenant  P.  N.  CrNMxr.nAni.  who  has  been  killel 
was  the  vounger  son   of  Mr.    W.  Ciinningliain.   a  director  of 
the  Etna  Iron  \-  Steel   Co..   MotherwiOl.     Just  before  joining 
the   Arinv  lie  had  taken   his  diploma   in  elei'trical  engineering 
at  tbe  Glasgow  Technical  (College. 

Cor|ior;d  II.  Fosteh,  formerly  emiiloyed  by  the  NcwcastU 
Elcvtric  Supply  Co..  is  in   hospital   wounded. 

Ohitu.-Ty.— Mi;.  II.  A  C.  Sai-nders.— We  regret  to  recore 
the  ilealli. "which  took  place  on  December  htli.  iit  his  residi-nce 
at  Hichburv  New  Park.  N..  of  Mr.  II.  A.  C.  Saunders,  late 
electrician-in-chief  to  the  Eastern  Telegraph  (>>..  aged  S."- 
years.  The  interment  t<«ik  pl;ici'  at  Brompton  Cemetery  last 
Saturdav. 

Ml!.  E.  M.MilEsoN.— Till'  death  has  taken  place,  at  Dart 
mouth,  of  Mr.  Edwin  Matheson.  aeed  79.  He  was  for  many 
years  an  aldeinian  on  tbe  Leeds  City  Council,  and  had  beer: 
the  chainnan  of  the  Electricity  Committee  and  the  Leeds 
rhamber  of  Commerce.  He  was  also  a  member  of  the 
Tn.st.C.E.  and  of  the  Iron  and  Steel  Institute,  at  one  tune 
beine  a  manacing  director -of  the  Farnlev  Tnm  Co. 

Mr.  W.  Johnson.— Tlie  death  took  place  suddenly,  on  De 
comber  8th.  of  Mr.  Wm.  Johnson,  nf  Messrs.  Win.  Johnson 
nnd  Co.,  eWtrical  contractors,  of  Sheffield.  He  was  in  hi'^ 
T4th  venr.  nnd  \a  described  a»  ov.o  of  tl?*'  plonr*'''?'  0\  m 
electripa)  ipfSusKy  )Q  \ho  city. 
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NEW     COMPANIES     REGISTERED. 


Inventions    (Manchester),   Ltd.    (149,111).— Private  com- 

p.iny.  K.gisUixJ  UicLnibLi  llih.  Capii;il.  i-^.OOO  in  £1  shares.  To  nctiuire 
any  patents,  invTntions,  &t.  The  subscribers  (i-uch  with  one  share)  are  ;— 
M.  H.  Golilstonf,  Sainp.son  Works,  SjiUord,  Manchestir,  electrical  on^jinecr; 
H.  O.  Karretl,  JU,  St-wcrby  Street,  Moss  Sidv,  Manchester,  electrical  enjii- 
■-■er.  The  first  directors  are  :— M.  H.  GolUstonc.  H.  O.  Farreli.  ami  j. 
l-iiihtfoot.     Renisiercd   office:    30,   Princess  Street,    Manchester. 

Surbiton    Contract  "Co.,     Ltd.    (149,1*28).— Private    com- 

(lanj.  K.L;i>l,i.'d  Ilrr-rnhr  ]MU.  C'.ipit:il,  £'4(I.()U0  in  -fl  shares.  To  enlor 
into  an  agretnienl  wilh  (".illomlrr's  C'jble  &  Consiructiun  Co..  Ltd.,  anci  ro 
carry  on  the  l>u^im■s^  ol  electricians,  electrical  and  mechanical  cnt;inefrs, 
&r.,  also  to  cury  out  rxperiiih'nts  nnd  ctperations  with,  a  view  to  applying 
nil  or  any  fiirt  (»f  the  company's  processes  or  preparations  to  the  insul.uion 
of  cables  and  win.-s.  the  prevention  of  corrosion,  riist.  or  damp  in  arilcics 
exposed  to  water  or  air.  &c.  The  .subscribers  (each  wilh  one  sh.ire)  are  :— 
Th.  Petersen.  H.imr[t(m  Mouse.  \'icloria  Embankment*  E.C.,  electrical  enj-i- 
-iiccr;  F.  E.  Grlpper,  II.  Tothill  Street.  S.VV.,  elecirical  engineer.  Thi-  first 
directors  are  ;— Thov.  O.  Callander,  Tliemior  Petersen,  Francis  E.  Gripper, 
and  John  C,  Wijjh.ini  (all  British  by  birtb).  Qualification  :  One  share.  Re- 
muneration as  fised  by  the  company.  Registered  office :  Electricity  Wnrks. 
Ewrll   Road,  Surbiton. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Rapid  Distillation  &  Power  Co.,  Ltd. — Charge  on  com- 
pany's inlertst  in  Cfrlain  freehoM  land  and  prcniises  at  Barking,  and  in 
certain  stock,  plant,  \i-.,  dated  \n\i'inbor  27tli,  li>17.  to  secure  .'ill  moneys 
which  tnay  be  paid  b\  W.  G.  iMorden  and  C.  W.  Small  under  a  guarantee 
of  certain  bank  drafts. 

Oriental   Telephone  &  Electric  Co.,   Ltd. — Satisfaction   to 

the     extent     i.l     fr.'ill    .-u     l>.t.mbrr    4tli.    11117.     of     fidll.llOO    debenture    stock 
securr:d   h\    tru^t    d' .  d    cd    liloj    and    supplemental   deed  of   1907. 

Telephone  Co.  of  Egypt,  Ltd. — Satisfaction  to  the  extent 

of    i'l..Vl7    on    l)...iiib.r    4ili.    1H17.    of    £200.000   debenture    stock    secured    by 
tiiist   deed   of    IH04    ..nd    ihrcr    supplemental    deeds. 


CITY  NOTES. 


Mr.  A.  \V.  T.^iT,  presitiing  at  the  auuual 
Eraser  and  meeting  on  December  13th,   saitl  that   the 

Chalmers,  Ltd.  jirogress  of  the  company  during  the  last 
tive  years  ■u'as  uni^oubtedly  satisfactory. 
After  referring  to  the  difticulties  of  the  past  few  years,  he 
said  that  one  of  the  most  important  and  progressive  depart- 
ments of  their  manufactures  was  that  of  steam  turbines  and 
turbo-blowers,  and  the  orders  which  they  had  obtained  for 
these  during  the  year  were  decidedly  satisfactory.  He  men- 
tioned last  year  that  the  company  had  built  turbines  of  over 
o.OtX)  KW.  capacity,  and  that  .still  larger  units  were  being  pre- 
pared. It  was  a  tribute  to  the  company's  design  and  sound 
manufacture  that  they  had  secured  an  order  for  one  of  two 
of  the  largest  turbine  units  ftjr  operation  in  this  country.  In 
these  days  of  necessity  for  consolidation  and  efficiency  in 
manufacture,  the  whole  trend  was  for  concentration  in  the 
develi>pment  of  electrical  energy,  so  that  imlustry  might  be 
supplied  at  as  cheap  a  rate  as  possible.  A  committee  ap- 
pointed by  the  Government  were  looking  closely  into  this 
matter  with  a  view  to  centralising  the  power  generation  of 
the  country  in  order  to  as.sist  industrial  development,  and  as 
the  outcome  of  this  there  would  be  great  scope  for  the  steam 
turbine,  particularly  in  the  larger  units.  It  was  the  inten- 
tion of  the  directors  to  participate  in  this  development,  and 
to  get  theii-  fair  share  of  the  business  which  would  undoubt- 
etlly  be  available.  The  dry-gas  cleaning  plants  which  the 
company  had  mtinufactured  and  erected  for  important  iron- 
works throughout  the  country  had  given  every  satisfaction. 
Developmenls  in  this  department  were  encouraging,  particu- 
larly in  these  days  when  the  value  of  by-products  was  so 
rlo.sely  studied.  There  was  a  wide  field  for  plants  manufac- 
tured under  the  patents  held  by  the  company,  and,  in  addi- 
tion to  the  orders  which  were  on  their  books,  there  were 
large  orders  which  were  only  held  up  owing  to  the  present 
shortage  of  materials.  The  conveyor  department  was  a  grow- 
ing bu.siness.  The  merchandise  business  in  South  Africa  had 
been  excellent.  The  trading  in  Australia.  Canada,  and  at 
other  liranches  hail  been  necessarily  restricted.  Their  office 
III  Peti-ogiatl  still  remained  open,  but  no  new  work  was 
iMiiiL,'  imdei-fiikeu  at  the  moment. 


Companies  Struck  Off  the  Register. — The  following  com- 
fiiinies  have  been  struck  off  the  register,  and  are  accordingly 
dissolved  :  — 

Adjustable  Cover  &    Boiler  Block  Co.,   Ltd. 
Korced    Lubric.-Jtion   Co.,    Ltd. 
South   .'Vfrican    Engineer   Co.,  Ltd. 

E.  Reddaway  &  Co.,  Ltd. — Dividend,  6  per  cent,  on  the 
ordinary  and  preference  .shares  for  the  year.  ^6,220  is  put 
to  depreciation,  and   ^2, Sol  is  carried  forward. 

British  Westinghouse  Electric  &  Manufacturing  Co.,  Ltd. 

— Tlie  nuinberei  have  been  advertised  of  79  debentures  of  i£1IX) 
each    (a   per  cent,  prior   Hen)  \vhieh   have   bei^n    flroWF)   tov 

vprifimption  ot  pftr  ci)  .Trmu^iy  jati  iWB. 


Napier=Kimber,  Ltd.— .\l  th.-  annual  mcetinf;,  held  on 
0th  inst.,  it  was  slated  that  the  turnover  for  the  .year  ended 
.August  3]8t  last  .showed  a  consiilerable  increase,  which  was 
lellecttxl  in  the  prolits,  and  after  allowing  for  payment  of 
debenture  interest,  depreciation  of  stock,  bonus  to  staff,  etc., 
a  diviilend  of  1(1  per  tent.,' free  of  inctime-tax,  is  jiaitl  on  the 
oi-dinary  shares,  and  l'!).")?  is  carried  forward.  A  consitlerablc 
iiicrea.se  in  capital  in  the  near  future  is  contemj)lated,  when 
Treasury  sanction  has  been  obtaineil,  in  order  to  deal  with 
exixinding  business. 

Ferranti,  Ltd, — Tln'  .uiinial  meetin;;  will  be  held  on  De- 
cember 2.sth.  Ill  Hiisilddii  IldUse,  E.C..  but  tln'  directors  are 
unable  to  sulimit  the  accDUnts  for  the  year  eiiiled  ,luiie  .'iOlh, 
I1U7,  as  ,-:eVei-al  im|Mirlant  matters  in  connection  with  (iov 
ernment  contracts  are  not  \i-t  .M'tlleil.  The  acenunts  will  lie 
submitted  later. 

Eastern  E.xtension,  Australasia  &  China  Telegraph  Co., 
Ltd. — Third  ijuarterly  interim  tlivideml  of  :is.  per  share,  free 
(if  income-tax.  in  respeet  nf  profits  for  the  year  ending  De- 
cemlier  31  >t. 

Manila  Electric  Railroad  &  Lighting  Corporation. — Divi- 
dend of  $1.50  per  share  on  the  common  slock  lor  the  quarter 
ending  December  31st. 

Automatic  Telephone  Manufacturing  Co.,  Ltd. — The  pre- 
ference .share  and  tiansfer  books  are  elt>sed  until  2.5th  in.st., 
for  the  purpose  of  preparing  the  dividend  warrants  on  the 
6  per  cent,  cumulative  preference  .shares  for  the  half-year. 

Anglo^Argentine  Tramway  Co.,  Ltd. — The  directors  have 
postponed  the  consideration  of  the  payment  of  the  dividend 
on  the  first  preference  shaii',-~  until  Ihe  accounts  lor  the  year 
are   received. 


STOCKS     AND     SHARES. 


Tuesday  Evening  . 
Stock  Exch.axgk  markets  have  dropi^ed  into  a  jog-trot  condi- 
tion, in  which  the  prevailing  factors  are,  as  before,  the  issue 
of  War  Bonds  and  the  news  from  abroad.  The  latter  would 
have  been  less  disappointing  had  it  not  been  for  the  success 
previously  achieved  at  Cambrai,  with  the  subsequent  riuging 
of  joy-bells.  The  disappointment  is  reflected,  so  far  as  the 
Stock  Exchange  is  concerned,  in  ,a  .slowing-dowu  of  business 
and  a  moderate  set-back  in  prices,  although  in  any  case  the 
latter  was  jiretty  sure  to  have  come  about  as  a.  natural  sequel 
to  the  great  pu.sh  on  behalf  of  the  War  Bonds. 

The  various  transport  markets,  steam  and  electrical,  lean 
to  the  down  grade.  Undergrounds  are  not  in  much  worse 
state  than  they  were,  except  that  the  sentiment  for  them  is 
perhaps  more  chilly  than  it  ^as  before.  The  Underground 
Co.'s  Income  Bonds  have  fallen  i,  in  spite  of  the  demand  that 
is  arising  again  for  investments  the  tiividends  on  which  are 
paid  free  of  tax.  The  recent  speech  of  the  Chancellor  of  the 
Exchequer,  forecasting  heavier  taxation  in  the  New  Year, 
has  revived  the  quest  for  tax-free  securities,  and  on  the  pre- 
sent basis  of  81,  the  Underground  Income  Bonds  return 
practically  5  per  cent,  net,  as.suming  that  the  previous  4  per 
cent,  rate  is  maintained.  The  bonds,  of  course,  are  entitled 
to  G  per  cent.,  which  they  received  a.  year  or  two  ago,  but 
the  rate  had  to  be  cut  in  consequence  of  the  increase  in  taxa- 
tion, and  with  the  fall  in  dividends  came  a  corresponding 
reduction  in  price.  The  6  per  cent,  clear,  w'hich  is  the  pre- 
sent yield,  is  the  equivalent  of  61  per  cent.,  less  tax,  and 
this  is  attracting  a  little  notice  from  investors  who  are  not 
afraid  of  home  railway  stocks. 

Anglo-Argentine  Tramway  First  Preference  have  again 
fallen  back,  this  time  to  23,  there  being  .some  pressure  to 
.sell  the  shares  on  behalf,  it  is  said,  of  a  decca.'jd  account. 
Whether  this  be  the  true  reason  or  not,  the  market  is  cer- 
tainly dull,  and  the  price  is  now  within  5s.  of  that  of  the 
Second  Preference,  which  have  received  no  dividend  since 
December,  1915.  The  5  i>er  cent,  debenture  stock  is  steady 
at  6liJ.  Brazilian  Tractions  keep  about  46.  and  the  preference 
at  90,  the  latter  being  recently  ex  dividend.  Mexican  Bonds 
of  all  kinds  remain  flat.  Furtlier  falls  have  taken  place  in 
the  bonds  of  the  Mexico  Tramways,  the  Mexican  Light  and 
Power,  and  the  Pathuca  Companies.  In  reply  to  inquiries 
as  to  why  these  should  be  so  especially  weak  at  the  present 
time,  authorities  in  the  market  aver  that  there  was  no 
particular  reason  why  quotations  should  have  been  hoisted 
some  time  ago.  and  that  those  who  bought  the  bonds  at  that 
time  are  now  sick  of  waiting  for  the  recovery  w  hich  does  not 
come,  and  are  anxious  to  get  out  at  practically  give-away 
prices.  The  common  shares  of  the  Mexico  Tramways  are 
down  to  32§.  and  the  comjiany's  bonds,  both  Firsts  and 
Seconds,  are  exactly  the  same  price.  There  is  something 
ironical  in  the  bonds  and  the  common  shares  all  footing  the 
same  line.  Mexican  Light  &  Power  common  are  nominally 
22^,  but  shares  changed  hands  a  few  days  ago  at  19|.  The 
preferred  have  fallen  to  29.  the  5  per  cent.  First  Mortgage 
Bonds  to  32J,  and  the  Seconds  to  '23.J.  while  Pachuca  bonds 
are  quoted  at  30.  The  last  irunsaction  marked  in  the  latter 
was  at  iOi  a  month  ago,  aJthough  the  deposit  receipts 
changed  hand.s   last  Thursday  nt  .33.     Britiph    Electric  Trnc- 

tJQKa    r"!Pfllr)     rill".     '''''''    Ordinnw     etoel,'     ot    'C'U      tli«    \-,>f(f^v.-,n.^n 
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at  7'2i  x.d.,  while  the  First  and  Second  Debentures  are 
quoted  7(iJ  and  65  respectively. 

The  cable  market  keeps  good,  and  business  is  marked  regu- 
larly in  Eastern  Telegraph  Ordinary  stock  at  150  and  over. 
Eastern  Extensions  changed  hands  freely  between  141  and 
a  shade  over  15.  Westerns  keep  strong  at  15J  x.d.,  and  the 
Globe  shares  of  both  classes  are  also  good.  There  has  been 
a  little  activity  in  the  Marconi  shares,  where  the  parents  are 
dull  at  3  1/16,  while  Americans,  after  going  back  to  2.38„ 
braced  up  to  23s.  6d.  Marconi  Marines  remain  about  th© 
finuest  of  the  group  at  2  9/16  middle.  There  is  nothing  fresh 
to  report  in  the  telephone  group,  save  i  decline  in  Orientals, 
lowering  the  price  to  3. 

Electric  lighting  issues  are  a  little  irregular,  a  rise  in 
Metropiilitan  preference  being  off-set  by  falls  in  Westminsters 
and  Charing  Cross  preference.  There  seems  to  be  some  douljt 
felt  as  to  mamtenance  of  tlio  191G  dividends.  Edisons  rallied 
to  '24s.  Electric  Oonstruction.s  eased  off  to  IJ.  General  Elec- 
tric ordinary  are  5s.  down. 

Rubber  shares  are  weak  on  heavy  selling  of  shares  in  a  few 
of  the  leading  companies.  After  dipping  to  '2s.  '2id.  per  lb., 
the  I'aw  product  recovered  to  2s.  IJd.,  but  this  failed  to  have 
any  stimulating  effect  upon  prices  of  shares,  and  there  is  a 
general  heaviness  throughout  the  list,  holders  of  rubber 
shares  asking,  with  some  asperity,  why  the  price  of  their 
commodity  should  be  about  the  only  thing  which  has  fallen 
during  the  war,  while  everything  else  has  risen  so  inaterially. 
The  iron  and  steel  list  is  also  a  trifle  lower,  from  which  it 
would  appear  that  the  provinces  are  finding  other  channels 
for  the  use  of  their  money,  and  amongst  the  mining  markets, 
tin  shares  are  a  trifle  easier,  notwithstanding  a  ri.se  in  the 
price  of  the  metal  to  about   £306   per  ton. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

HoHB    ElBOTRICITY  OoMPAmBS 

Dividend  Price 

«      s  Dec    '7,    Rise  or  fall 

191';,    igi6.  1917.        this  week. 

Brompton  Ordinary       ....      10         9  6i  — 

Charing  Cross  Ordinary           ..66  4  —  i 

do.       do.         do      4J  Prel.,       4)       4J  8|  — 

Chelsea        4          8  9|  — 

City  of  London B         8  ISJ  — 

do.       do.    6  per  cent.  Pref.       6         8  lOJ  — 

Ooanty  of  London          ....        1         7  11  — 

do.         6  per  cent.  Prel,       H         6  lOi  — 

Kensington  Ordinary     ....       7         6  6|  — 

London  Electric 8        Nil  1  — 

do.         do.  6  per  cent.  Pref.       6         4  S)  — 

Metropolitan         8          8  84  — 

do.             H  per  cent.  Pref,        4)        4)  Eg"  +  i 

Bt.  James'  and  Pall  Mall          ..88  7  '  — 

South  London                  ....        6          6  3  — 

South  Metropolitan  Prel.        ..        7         7  91/6  — 

Westminster  Ordinary  ....        7         7  6i  —  \ 

Tblbsbaphs  and  Tblbphohes. 

Anglo-Am.  Tel.  Pref 6         6  iia  —I 

do.            Def 88/6      li  9Bi  — 

Chile  Telephone 8         B  7vi  — 

Cuba  Sub.  Ord S          7  9J  — 

Eastern  Extension          ....        B          8  15  

Eastern  Tel.  Ord.            ..        ..        8          8  150*  _ 

Globe  Tel.  and  T.  Ord 7          7  13°xd  — 

do.               Pref.            ..        6         6  Iflixd  — 

Great  Northern  Tel 99       94  87  +1 

Indo-European IS        18  52)  — 

Marconi       10        16  8.'-  — A 

Oriental  Telephone  Ord.         ..      10       10  B  —  S 

United  R.  Plate  Tel 8         8  fi;3  — 

West  India  and  Pan       ..         ..        Bd.    6d.  li  — 

Western  Telegraph        ....       7         8  15j  — 

Hohb  Raus, 

Central  London,  Ord.  Assented        4         4  60i  — 

Metropolitan         1          1  jj?  _  i 

do.         District       ..         ..      Ni)      Nil  U*  -  * 

Underground  Electric  Ordinary     Nil      Nil  Ig  —  j 

do.              do.     "A"     ..      Nil      Nil  6/.  -6d. 

do.              do.     Income          6         4  81  —  h 

FoBiiaN  Trahs,  Ac, 
Dividend 

1916.    1916 

Adelaide  Bap.  8  per  cent,  Prel.        6         6  41  _ 

Anglo-Arg.  Trams,  First  Pret.          6^       6i  9}  —  i 

do.                9nd  Prel,  ..        6J      —  ai  _ 

do.               6  Deb,      ..6         6  C8J  — 

BraEll  Tractions 4          4  49  _ 

Bombay  Electric  Prel 6         6  99  — 

British  Columbia  Eleo.  RI7.  Pice.    6         6  4  4  — 

do,              do.            Preferred  Nil     Nil  80  — 

do.             do.           Deferred  Nil    Nil  28  — 

do.             do.           Deb.           4)       4}  M  — 

Mexico  Trams  6  per  cent.  Bonds     Ni'    Nil  B2\  —a 

do.            6  per  cent.  Bonds     Nil     Ni:  3  )  —1 

Mexican  Light  Common          ..        Nil     Nil  S24  

do.            Prof Nil    Nil  59  -•> 

do.            1st  Bonda        ..        Nil    Nil  89)  -2 
MAin:rA<7nTBj!>(>  OovrAiiiBa 

Babeook  4  Wilcox         ..        ..       |6       |6  3,1,  _ 

British  Aluminium  Ord.          ..         7        10  ig  

British  Insulated  Ord 174      ao  8  — 

British  Westinghouse  Prel,     ..         7^        71  oi'  

Callendora 30        jjq  jjf"  

do.       6  Prel.          ....        6         5  It  _ 

Outner.Sellner aa       SO  'I'xii  _ 

Bdlson  Swan,  fully  paid         .          —        -  9J  _ 

do.        do    1  peroonl.  Deb          4          4  7o» 

Slectrii;  Constructigo              ..        71        71  11 

9en.  Eloc    Prel 6         6  loi  _" 

do.        Ord.  ..                  ..       10        10  is}  _  1 

Henley 96        96  164  _ 

do.      44  Prel 4«       4*  4*  Z 

Indla-Babber       10       loi  iji 

Ttl^npfa.Oon 90       90  i\l  _ 

*  Divideodi  paid  tree  ol  inoometaz. 


Yield 

p.o. 

£6  18 

6 

6     5 

0 

6  13 

4 

6    9 

1 

fi    0 

9 

6  18 

fi 

6     7 

a 

6  18 

6 

6  11 

7 

Nil 

6    B 

8 

i  12 

4 

6  13 

4 

5  14 

B 

6  13 

4 

6  10 

fi 

6    9 

8 

6    5 

0 

6    8 

4 

•^  11 

4 

•7  11 

4 

•6    6 

H 

•B    6 

4 

•6     1 

in 

6  17 

1 

6    9 

6 

6    3 

10 

4  17 

10 

8    6 

8 

•6  IT 

fi 

•3    9 

6 

6    6 

0 

6  19 

4  11 

0 

Ni: 

Nil 

Nil 

•4  18 

9 

10     0    0 

7 10  a 


6     4 

n 

11  16 

4 

Nil 

Nil 

7    6 

7 

Nil 

Nil 

Nil 

Nil 

4  14 

1 

6     8 

1 

6  13 

4 

6  11 

4 

6  18 

0 

6     1 

1 

6  17 

B 

N' 

B    6 

0 

6  11 

4 

6  14 

3 

6     1 

8 

7  11 

B 

6  19 

2 

•6  16 

7 

•6  16 

7 

MARKET     QUOTATIONS. 

It  should  be  remembered,  in  makmg  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  aooordintj  to  quantities  and  other  circumstances. 


Wednesday,  December  19th. 


CHEMICALS,  Ac. 


a  Acid,  Oxalic per 

a  Ammoniac  Sal        per 

a  Ammonia,  Muriate  (large  crystal)  , 

a  Bisulphide  of  Carbon      . .         . .  , 

a  Boi-as , 

a  Copper  Sulphate , 

a  Potash,  Chlorate per 

a        „        Perchlorate         . .        . .  , 

a  Shellac           per 

a  Sulphate  of  Magnesia      . .        . .  per 

a  Sulphur,  Sublimed  Flowers      ..  , 

a        ,,          Lump , 

a  Soda,  Chlorate        per 

a      ,,      Crystals         per 

a  Sodium  Biuhromate,  casks        ..  per 


lb. 

ton 


cwt. 
ton 

'lb. 
ton 
lb. 


METALS.   &c. 

c  Brass  (rolled  metal  9"  to  12"  basis)  per  lb. 

c      I,      Tubes  (solid  drawn)          ..  ,, 

c      ,,      Wire,  basis ,, 

c  Copper  Tubes  (solid  drawn)       .,  ,, 

g      „       Bars  (best  selected)       . .  per  ton 

g      ,,       Sheet          ,, 

g      ,,       Rod ,, 

d      „       (Electrolytic)  Bars        . .  „ 

d      II                II             Sheets     . .  ,, 

d      I,                II             Wire  Rods  „ 

d      „                II             H.C.  Wire  per  lb. 

f  Ebonite  Rod i, 

f       „       Sheet         

n  German  Silver  Wire        ..        ,.  „ 

A  Gutta-percha,  fine ,, 

h  India-rubber,  Para  fine    ..         ..  ,, 

I  Iron  Pig  (Cleveland  warrants)    . .  per  ton 

/     „     Wire,  galv.  No.  8,  P.O.  qual,  „ 

^  Lead,  English  Pig ,, 

g  Mercury                  per  bot. 

e  Mica  (in  original  oases)  small  . .  per  lb. 

e      „                 II             I,       medium  ,| 

e      „                II            II      large  ..  „ 

d  Silicium  Bronze  Wire      . .         . .  per  lb. 

r  Steel,  Magnet,  in  bars       ..        ..  per  ton 

»  Tin,  Block  (English) , 

n    II     Wire,  Nos.  1  to  16    ..        ..  per  lb. 


Latest 
Price. 


Fortnight's 
Ino.  or  Deo, 


1/6 
1675 

f.58 
£28 
£38 
£66 
2/6 
2/. 
£18 
£18 
£35 

£a.s 

lOJd. 
190/- 


1/6?  to  l/7.t 
£117 
£147 
£147 
£135 
£152 
£138 

mi 

31- 

2/6 

9/3 
6/10 

2.5J 
Nom. 
£42 

Nom. 

6d.  to  8/- 

8/6  to  6/. 

7/6  to  14/.  &  up, 

l/8i 


il- 


10/-  inc. 


}d.  inc. 


9d.  inc. 


a  G.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  P.  Wiggins  &  Sons. 
f  India-Hubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd. 


Quotations  supplied  by — 


g  James  &  Shakespeare. 

h  Edward  TiU  &  Co. 

I  Boiling  &  Lowe. 

I  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormistou  &  Sons. 

r  W.  F.  Dennis  &  Co. 


Industrial  Reconstruction  Council. — The  first  meeting 

of  thi.s  Council  was  held  on  Tuesday,  December  11  th,  at  the  Holborn 
Restaurant.  The  chair  was  occupied  by  the  President,  Sir  Wilfrid 
Stokes,  K.B.E.,  and  the  draft  Constitution  submitted  by  the 
Provisional  Coratnittee  was  approved  and  adopted.  Mr.  Ben  Tillett, 
M.P.,  emphasised  the  need  for  a  propagandist  body  which  would 
help  to  remove  the  distrust  of  Labour  and  the  contempt  of  Capital. 
The  need  of  the  future  was  not  only  efficiency  of  Labour  but 
efficiency  of  Capital.  He  was  irlad  to  associate  himself  with  a  liody 
which  had  for  its  object  the  education  of  all  parties  m  tlie  real 
position  of  industry.  Mr.  Ernest  Benn,  in  presentint;  to  the 
meeting-  the  report  of  the  Provisional  Committee,  laid  stress  on  the 
single  purpose  of  the  new  Council.  It  was  a  propagandist  body, 
and  its  battie-cry  was  "Self-Government  for  Industry."  Mr.  Benu 
pave  a  brief  sketch  of  the  present  chaotic  condition  of  industry. 
Much  of  the  trouble  had  inevitably  arisen  from  the  state  of  War,  but 
much  also  was  the  result  of  ever-increasing  interference  by  a  central 
bureaucratic  Government.  The  only  way  by  which  this  nation 
could  work  out  her  industrial  salvation  was  to  establish  within 
each  trade  a  self-governing  body  representative  of  all  those  engageii 
in  that  trade,  charged  with  the  duty  of  maintaining  and  developing 
it  in  the  national  interest.  The  membersliip  of  the  Industrial 
Reconstructiou  Council  was  o|)en  to  all  sections  of  the  community 
of  whatever  shade  of  opinion,  the  only  qualification  being  a  genuine 
desire  to  promote  the  doctrine  of  industrial  self -Government.  The 
Council  would  start  iiniMediiitely  upon  a  great  campaign  throughout 
the  country  and  in  every  trade  ;  on  the  one  hand  seeking  public 
interest  in  the  vital  problems  of  industry,  and  on  the  other 
encouraging  the  representatives  of  the  trade  themselves  to  meet 
together  to  take  concerted  .action  for  the  full  dovolopment  of  their 
industries.  Mr.  Euiil  Davios,  speaking  of  the  Whitley  Report, 
emphasised  the  fact  th.at  the  Government  had  now  for  the  first 
time  distinctly  laid  it  down  that  Labour  was  no  longer  a  ch.attel. 
This  idea  was  fundamental.  There  was  a  great  need  for  some  body 
like  the  [ndustrial  Reconstruction  Council  which  would  popularise 
the  principles  einboilied  in  the  Report.  Miss  Mona  Wilson,  as  a. 
/  member  of  the  Whitley  Committee,  supported  the  establishment  of 
the  Council  as  a  propagandist  body.  It  was  extremely  important  that 
Capital  and  Ijabour  should  understand  what  a  very  wide  6eld  was 
open  to  the  \\?hitley  OounoiU  if  set  up  in  all  industries,  and  bow 
necessary  they  wuj«  as  represeutatixre  bodies  with  whom  the 
Qovernuiiint  could  netfotfcrtte  in  ajl  mattCfrB  aC^'ioV  UaUJvur, 
cdmmrtW  a"a'd  intfoBtiT. 
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BLFXTRICAL     COOKING     AS     APPLIED     TO 
LARGE     KITCHENS. 


I5v  \V.  A.  (ilLLOTT.  A.M.I.E.K. 


Abttract  of  jmprr  read  before  the  INSTITUTION  ov  Electrical 
Enoinekrs.) 

.)wiNii  t(>  tho  favourable  tariffs  now  in  force  in  most  di.— 
»rict8,  elei-trical  cooking  in  Untie  kitchens  is  now  a  sound 
*o!nni<>rcial   pro|X)sition.     In  now    promises,    whore  it   is  pro- 


FiG.  1.     Main  Kitchen,  Installation  '• 

poeed  to  run  the  kitchens  on  up-to-date  and  etiicient  hues, 
electricity  is  usually  employed.  The  words  "large  kitchens" 
»pply  more  particularly  to  the  class  of  kitchen  met  with  in 
restaurants  and  in  works  or  other  large  business  premi.'.es, 
when  staff-feeding  is  required  for  a  large  number  of  employes. 
In  Newcastle-upon-Tyne  there  are  several  such  institutions 
depending  entirely  upon  electricity  for  cooking.  The  author 
considers  the  future  of  this  branch  of  electrical  industry  to 
depend,  fiirst,  upon  clo.'se  co-operation  between  the  supply 
company's  engineer  and  the  manufacturer,  and.  secondly, 
upon  the  interchange  of  ideas  and  experiences  between  dif- 
ferent supply  companies  and  municipal 
engineers  who  have  the  plant  actually 
running  on  their  own  mains.  The 
figures  given  in  the  paper  have  been 
obtained  under  ordinary  working  condi- 
tions, and  in  some  cases  without  the 
knowledge  of  the  cook  using  the  appa 
ratus.  They  can  therefore  be  taken  as 
a  basis  for  "similar  installations  working 
under  somewhat   similar   conditions. 

In  drawling  up  a  scheme  for  cooking 
in  large  kitchens,  the  essential  items 
are:  (1)  Reliability.  {'!)  quick  service, 
(3)  efficiencv. 

Beiiabilif)/.  — Tnder  this  item  the 
question  of  electrical  distribution  from 
the  service  cables  is  as  important  as  the 
electrical  work  on  (he  apparatus  itself. 
.^t  a  restaurant  where  there  are  ser- 
veriea  on  different  floors,  quite  apart 
from  the  kitchen,  especially  where  the 
total  loading  of  the  apparatus  in  the 
f>6!Teries  is  appreciable,  two  pairs  of 
cables  should  l>e  brought  from  the  ser- 
vice, which  on  large  installations  shouli 
be  the  main  distributing  centre,  to  each 
servery  and  kitchen.  In  each  kitclien  o' 
servery  the.se  cables  should  teiTiiinate  in 
a  double-pole  switch  of  ample  size  anl 
single-pole  fuses  of  the  replaceaHe  ri;!t- 
tem.  and  connections  be  provided  to 
supply  through  branch  single  pole  fuses 
to  the  various  pieces  of  apnaratus.  eacn 

of  which  should  be  controlled  by  a  double-pole  switch  adja- 
cent to  the  same. 

The  apparatus  -itself  must  be  of  solid  construction,  and 
designed  to  stand  hard  and  continuous  wear,  and  be  eiBci- 
sntly  earthed.  All  switches  and  fuses  must  be  fixed  on  a 
separate  board  within  easy  reach  of  the  chef,  and  each  scc- 
ticjn  of  the  apparatus  should  be  fittpd  with  a  switch.  fus<^. 
aad  indicator.    The  internal  wiring  of  the  apparatus  must  be 


so  htted  lliat  it  is  practically  impossible  for  dtcaui  to  pene- 
trate through  to  the  insulation.  On  well-designed  apparatus 
6ohd  lyiK!  connections  are  employed,  and  where  a  connection 
is  leijuireil  from,  siiy,  a  hot-plate  to  the  terminal  chamber, 
the  wiring  may  l)e  run  in  .solid-drawn  tubes  direct  from  tho. 
hot-plate  case  to  the  terminal  box,  lliis  being  fitted  well  up 
and  away  from  any  position  lik<ly  to  be  allectcd  by  liquids 
boiling  over.  Hy  this  method,  Hexilde  metallic  tubing  is  die 
penned  with,  thereby   removing  a   weak  link. 

.\11  elements  except  the  grills  should  be  connected  in  serieft- 

parallel.  and  where  pos.sible  they  should  be  so  arranged  that 

after    the  (booking  has  thoroughly    commenced,   they    can   be 

.switched   to   "  low,"  and   provide  sufiicient  heat  to  complete 

the   oiwration.      llnd<-r  these  conditions, 

the    elements    are     running    at    quarter 

load   most  of  the  time,  with  the  result 

that  they  have  a  nmch  longer  life  thaii 

if     parallel     elements     were     employed 

throughout. 

On  apparatus  where  the  heating  ele- 
ments are  clampe'i  under  pre.ssure,  sucli 
as  hot-plates,  water  boilers,  stock  pots, 
steanuMS,  &c.,  the  pressure  plates  should 
lie  made  of  strengthened  cast  iron  in 
preference  to  wrought  iron,  in  order  to 
prevent  them  from  buckling,  and  caus- 
ing uneven  bearing  surface  on  the  ele- 
ment. Tho  element  .should  cover  as 
much  surface  as  possible,  as  concentra- 
tion of  heat  on  apparatus  of  this  class  is 
likely  to  cause  premature  failures.  Ou 
apparatus  where  the  loading  ia  oim- 
paratively  high,  it  is  advisable  to  em- 
ploy cast  iron  or  steel  bottoms  in  place 
of  ctipix'r.  Instances  have  occurred  i* 
the  author's  experience  where  the  adop 
tion  of  cast-iron  and  steel  bottoms  on 
large  boiling  unit-s  ha,s  overcome  the 
trouble  of  premature  failures. 

Quirk  Srrvicc  and  efficiency. — In  lay- 
ing   out   a    cooking   scheme  for  a   large 
kitx^hen.    it  is   essential    to  arrange  the 
apparatus  so  that  the   chef    can   super- 
vise   the    cooking    with   a  minimum    of 
effort.     By   a   judicious  classification  of 
apparatus,'  such  as  grouping  all  roasting 
and  oven  work  in  one  section,  vegetable  and  pudding  steam- 
ing,   etc.,   in    another,    and  toasting,    egg-poaching,  and   te«- 
making  in  another,  it  is  pos.sible  considerably  to  incre.ase  the 
efficiency  of  the  kitchen,  inasmuch  as  quicker  service  is  given, 
and  a  possibly  smaller  kitchen  staff  required.     In  restaurant 
work,  where  special  attention  mu.st  be  given  to  ensure  quick 
service,  it  is  often  nece.ss;iry   to  provide  .special   apparatus  t« 
deal    with    .some    classes   of    food     which    are    required    at    a 
moment's  notice. 

Where  large  quantities  of  water  are  required  for  tea-making. 
the  author   recommends  that  the   water   be   rai.sed  t<i   a   tem- 


FiG.  2. — Main  Kitchkn.  Installation    "A. 


perature  of  approximately  160  deg.  F.  by  means  of  a  coke 
boiler  or  live  steam,  the  final  boiling  being  carried  out  i> 
self-contained  electric  urns.  The  author  usually  fixes  urns  in 
banks  of  two.  each  supplied  with  hot  water  through  a  hanJ- 
fed  valve,  and  arranged  so  that  as  one  is  being  emptied,  the 
other  is  boiling  up  leady  for  use.  By  this  method,  one  is 
always  in  a  position  to  meet  a  "  rush  on  teas."  In  some 
cafes,    toast    is  often    in   great  demand.      By    using   suitable 
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racks,  sevfial  piecew  of  bread  can  Ijo  toustcd  at  one  time.  At 
the  installation  under  Item  "A,"  2,00(1  pieces  of  toast  can 
be  supplied  in  one  liour. 

Plate  and  disli-uaririinR  is  a  very  neces.sary  item,  especially 
in  restaurant.'^.  Tlai.s  becomes  very  important  on  installations 
such  as  "  A  "  lielow,  wliere  dining  rooms  ar(>  on  several 
lloors.  Hot  cupboards  for  this  class  of  work  should  be  lafjged, 
as  they  are  calle<l  upon  to  work  several  hours  a  day,  and,  by 
conserving   the    heat,    running   costs    are   kept   down.        The 


hot-plates  are   used,  the  loading  should  not   exceed  20  watts 
per  sq.  in.  for  an  S-in.  plate. 

{To  be  concluded.) 
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Fig.  .S. — Kitchen.  Installation  "  C." 

question  of  keeping  food  hot  is  also  a  very  inii)mtant  item, 
and  in  re-staurants  this  has  to  be  carried  out  in  an  entirely 
different  manner  from  that  adopted  in  .staff-feeding  establish- 
ments, where  the  meals  are  usually  provided  at  a  specified 
time  each  day. 

When  specifying  the  essential  items  in  large-kitchen  prac- 
tice, efficiency  was  placed  third.  The  author  is  convinced 
that  the   "man    who   pays   the  bill"   would   prefer   to   pay  a 


Discussion  in  London. 
The  author,  in  coniiluding  the  reading  of  his  iwper,  eaid' 
lie  had  obtained  inforiiiation  with  regard  to  over  400  cooking 
installations  of  this  type  in  this  coun- 
try, witli  a  total  connected  load  of 
22.0(K)  Kw.,  and  these  were  supplyina 
KiO.OIJd  meals  per  day;  80  per  cent,  of 
this  equipment  had  been  put  in  during 
the  I;ist  tlirce  yoais.  In  the  Newcastle 
area  they  had  proposals  at  the  moment' 
for  approximately  4,000  kw.  of  cooking 
plant  to  supply  22,000  meals  per  day. 
Ho  went  on  to  urge  the  necessity  of 
effective  co-o|>eration  between  the  sup- 
ply authorities  and  the  manufacturers, 
who  had  done  most  of  the  work  up  to 
the  pr<\scnt,  suggestirig  the  necessity  for 
a  repre.sentntive  committee  to  develop 
this  special  branch  of   business. 

Mr.  A.  P.  BuKKV,  in  opening  the  dis- 
cussi(m,  said  the  cost  figures  given  might 
be  expected    in    an   area    where  exceed- 
ingly    cheap     power     W3S     obtainable. 
Many    features   in    the    installations    re- 
miruled    him   of   coal   and   gas    practice 
Willi  big  ovens  it  was  usual  to  cook  ali 
kinds  of  meat  at  the  same  time,  and  this 
explained  th.;   similarity  of   "restaurant 
ta.ste  "  in  meats.    The  author  showed  that 
five    persons   were    .served   per    KW.    in- 
stalled,   but    he    had    found   it    possible 
to  deal  with   10  |>ersons   ix>r  KW.   if  he 
had  independent  hot-water  heating.     He 
also    found    as    a    result    of    contuiuous 
observation    in   restaurant   practice    that 
such  cooking  could  be  done  on  .25  unit 
jier   person;   he  did   not   want  them   to 
think   that  ..5  unit   per  pei-Bnn.  as  men- 
tioned  by    the  author,    was  necessary.       There    was   no   real 
necessity  for  big  ovens;  big  joints  cixiked  less  efficiently  than 
smaller  ones  in    smaller   ovens.     In    his  own  \yorks   canteen 
exactly  4  oz.  of  meat  (including  bone)  jx^r  head  was  used;  the 
Food  Controller  allowed  5  oz.,  and  Government  specifications 
for  apparatus  allowed  for  S  oz.  i>er  head,  though   the  actual 
result  in  practice  was  not  usually  a.scertained. 
Mr.  SowEHBY,  speaking  as  a  u.-ier  of  one  of  the  installations 


Fia.    1.— KiTCHKN-,  In.stai.latiox   "D." 


little  more  for  energy,  kncving  that  he  \va,s  getting  this  re- 
turned in  reliability.  It  would  •<!■  a  serious  thing,  for  in- 
stance, if  a  roiitaunint  or  stalT  kitchen  were  half  an'^hour  late 
with  a  meal  owing  to  a  breakdown  cau.s<>d  by  endeavouring 
»o  extract  the  highest  possible  etiici. •ncv  from  a  piece  of 
apparatus  at  the  expense  of  reliability. 

tipon  referring  to  the  s<hedules  of  installations,  it  will  be 
noticed  that  the  nund)er  of  hot-plates  has  been  kept  low  and 
several  pieces  of  self-contained  anpaialus  have  been  provided 
Thi.s  IS  more  practical  than  c.v>kinc  in  ut<nHils  on  hot-plates 
nils  increases  thr-  initial  cost,  but  it  is  lunnev  well  spent 
and  th«-  policy  .should  be  adopt<>d   wh.rever  possible      Whore 


described  in  the  pa[H>r,  sjiid  Ui-  had  bad  experience  of  gas 
cooking,  and  knew  the  cost  'J'heir  cxiierience  with  an  elec- 
tric co<ikiiig  installation  originally  intended  to  serve  1,20(> 
l>eople,  and  now  catering  for  double  the  number,  was  most 
.satisfactory,  and  the  figures  of  the  estimate  had  been  im- 
proved upon.  The  saving  in  meat  on  the  I«"nod  Controller's 
figure  wa.s  not  necessarily  a  saving  due  to  the  installation, 
as  in  their  case  they  had  not  reached  the  Controller's  figures 
in  the  past.  The  .sanitary  condition  of  their  kitchen  had 
be<>ri  specially  cfurujiendcd,  and  was  due  entirely  to  the  ease 
of  o[>cration.  Their  grill  trade  had  gone  ifp  to  four  times  its 
amount  before,  the  use  of  the  electric  grill.    He  warned  them 
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not  to  laidor-i-stiiuatc  tlu'ir  rcquirfiiients  for  eloctiic  cooking, 
as  thf  tnule  always  mcioascii,  ami  thi.s  ujust  bo  allowed  for. 
Despite  the  ellorts  ol'  the  .lob'.s  eoiiifoiU'is,  even  of  the  elec- 
trical iiei.suasion,  they  weie  quite  satislied  with  the  result. 

Mr.  II.  J.  Cl.aukk,  said  he  had  the  oversight  of  a  plant 
cateriii;^  lor  j.UUU  meals  a  day,  by  means  of  two  installations. 
He  had  never  regretted  haviuy  adopted  electric  eo(ikin(,',  and 
the  enert^y  consumption  per  meal— no  electricity  benif,'  used 
for  water  heating — was  veiy  low,  being  in  November  .15  unit 
per  meal,  'llu'  installation  was  a  novel  one,  on  the  American 
t-alVctciui  principle,  using  clectrically-lKMted  slielvc.s  from 
which  the  customer  .served  hims<df.  \\  itii  the  second  installa- 
tion they  .supplied  -UK)  meals  [ler  day  during  the  first  week, 
but  this  had  incr<-a&ed  up  to  '2,.5lK)  meals  \k'T  day  for  some 
weeks  past. 

Mr.  C.  .1.  Nouns  .said  running  aiui  maint<>nanc<'  cost  should 
receive  prior  consideration;  initial  cost  was  etVected  by  the 
conditions  of  installation  at  the  moment.  Looking  at  the 
author's  A  and  B  Ln.stallations,  the  former  used  .'ii)  unit  nnd 
the  latter  .5  unit  (ler  per.son.  but  .'\  was  a  restaurant  and  H 
was  a  canteen.  Tf  an  accuiate  analysis  of  the  total  weight 
of  food  were  made  (inchuling  all  water)  it  would  form  a  unit 
basis:  B  took  three  times  the  energv  for  water  heating,  ff 
they  trx)k  IM)  lb.  fmid  for  .A.  and  GSd  lb.  food  for  B,  and 
allowed  for  water-heating  units,  they  found  .9-1  lb.  per  unit 
cooked  by  A,  and  1.38  lb.  for  B;  the  difference  was  explained 
by  the  conditions  in  the  two  cases.  Certain  steamers  in  the 
A  installation  were  operated  by  steam,  whereas  B  was  en- 
tirely electric,  and  allowance  must  be  made  for  the  steam 
heating  in  the  comparison.  It  was  necessary  to  know  main- 
tenance costs  for  gas  and  steam  apparatus  with  accuracy.  He 
found  that  the  maintenance  on  electric  installation  A  worked 
out  at  i  per  cent,  of  the  capital  cost,  and  on  in.stallation  B 
at  '2i  per  cent.,  but  if  similar  types  of  apparatus  had  been 
u.sed  in  each  case,  and  the  net  cost  of  installation  taken,  he 
estimated  that  the  comparative  ficures  would  be  A  IJ  i>er 
cent.,  and  B  '2J  per  cent.  At  a  hotel  with  4(X)  beds  electric 
heating  maintenance  cost  about  ofilOO  per  annum,  which 
tended  to  show  an  additional  advantage  for  the  electrical 
method.  In  the  case  of  his  firm,  apart  from  domestic  work, 
about  12,000  kw.  of  heavy  electric  cooking  plant  had  been 
sent  out  in  three  years. 

Mr.  Br.^zil  .said  the  author  was  right  in  putting  reliability 
first:  he  felt  that  the  contact  difficulty  was  all  against  the 
hot-plate.  He  described  certain  experiments  relating  to  ele- 
ment construction,  as  a  result  of  which  he  found  that  a  fire- 
clay element  could  be  made  with  140  watts  loading  per  inch  of 
length,  as  against  only  64  watts  with  a  mica  element;  the 
former  element  had  stood  up  well,  but  it  took  4  mins.  to  get 
to  a  proi:ier  heat.  The  manufacturer  must  consider  the  question 
of  making  apparatus  suitable  for  400  volts,  and  so  overcoming 
balancing  troubles. 

Mr.  Gresley  was  intere.sted  in  the  possibility  of  using  elec- 
tric cooking  on  railway  dining-cars,  where  it  was  difficult  to 
avoid  using  gas,  despite  the  repre.sentations  of  the  Board  of 
Trade.  The  kitchen  on  a  diner  measured  14  ft.  by  6  ft., 
and  often  dealt  with  100  five-course  meals  at  one  .sitting. 
Such  a  car  weighed  40  tons,  and  he  a.sked  what  extra  weight 
would  be  required,  and  what  arrangements  would  be  re- 
quired to  keep  the  apparatus  working  when  the  train  was 
standing. 

Mr.  F.  H.  Williams  agreed  that  the  future  of  the  business 
depended  largely  on  the  co-operation  of  the  manufacturer  and 
central  station.  All  the  essential  items  mentioned  by  the 
author  were  equally  important,  but  efficiency  often  took 
second  place  on  account  of  first  cost.  The  running  and  main- 
tenance costs  were  always  more  important  than  the  initial 
cost.  He  quoted  various  figures  to  show  that  sjx^cially-built 
apparatus  was  more  efficient.  As  regarded  running  cost,  a 
staff  kitchen  supplying  80  breakfasts,  480  dinners,  480  teas, 
and  12  suppers  for  five  days  a  w'eek,  with  breakfasts  and 
suppt^rs  on  the  sixth  day,  and  where  80  gallons  of  water  were 
boiled  each  day,  took  9.5.5  units  per  week,  costing  Igd.  per 
unit;  this  installation  had  done  two  years'  work.  In  another 
ca.w.  a  convalescent  hospital,  where  all  meals  were  supplied 
and  3li  gallons  of  water  boiled,  130  units  were  required  per 
day;  this  installation   had  been  in  use  three  years. 

Mr.  P.  Fl.ETCHEi:  said  a  great  deal  could  be  .said  on  the  tech- 
nical side,  but  the  chief  thing  was  reliability.  He  saw  no  reason 
why  elements  .should  not  be  made  of  uniform  dimen.sions.  so 
that  any  dealer  could  stock  replacements.  Theoretically,  the 
large  installation  was  the  more  efficient,  but  its  efficiency  was 
affected  by  having  to  meet  .small  demands  as  well  as  large. 
l;0<jking  ahead,  it  .seemed  that  it  woidd  be  impossible  to  con- 
tinue low-pressure  distribution,  and  they  would  have  to  adopt 
high  pressures  with  transformers  in  order  to  save  the  cost  of 
mains,  if  ranch  cooking  apparatus  were  connected.  He  asked 
what  was  the  desirable  point  to  depart  from  electric  water 
heating.  He  also  urged  that  it  was  ud  to  our  manufacturers 
to  produce  a  satisfactory   switch   for  this  work. 

Mr.  W.  R.  Cooper  would  have  liked  to  see  the  paper  mere 
(•ritical;  the  character  of  the  service  required  more  minute 
description.  There  appeared  to  be  a  smaller  diversity  with 
the  works  kitchen  than  in  domestic  cooking.  The  oven  and 
grill  faults  appeared  to  be  exce.ssive.  and  he  thoucht  that 
wiring  faults  could  have  been  reduced  in  number.  He  asked 
what  was  the  author's  experience  with  radiant  apparatus, 
and   whether  he  had  employed  thermostatic  control. 

Mr.   G0DD.4RD    (of  Messrs.   J.  Lyons  &  Co.)  expressed  his 


inkwcst  in  the  results  shown  in  the  \rd\x:r.  His  firm  were  not 
using  electricity  for  cooking,  and  had  no  figures  as  to  the 
cost  of  gas,  (fcc. 

Mr.  Wilson  felt  that  th<>  load  curves  shown  were  not  such 
as  to  encourage  the  supply  authority  to  give  a  low  tariff. 
He  thought  |K)ssibly  the  "  hay  box  "  principle,  recently 
described  in  the  Electrical  Ri;vif,w,  could  be  so  adapted  as 
to  modify  such  a  peaked  load,  and  that  probably  a  saving  in 
food  would  result  by  slow  cooking.  Kngineers  and  manufac- 
turers must  co-operate  to  push  forward  electric  cooking,  and 
great  assistance  would  be  obtained  by  the  installation  by  the 
industry  of  electrical  ecpiiiiment  in  the'  numerous  cixiking 
schools  throughout  the   country. 

Mr.  Walker,  speaking  as  a  hotel  manager,  thought  that 
the  kitchen  temixMature  in  a  dining-car  must  be  raised  by 
gas  apparatus,  and  that  electric  cooking  had  a  considerable 
future.  The  time  taken  to  obtain  cooking  temperatures  was 
very  important,  especially  for  grilling,  in  hotel  and  restau- 
rant work.  lie  discount*^!  staff  reduction  with  electrical 
methods,  and  asked  whether  records  of  kitchen  temperature 
wer<'  available  where  electricity  was  used.  Any  chef  would, 
he  thought,  favour  a  .solid-top  healing  table,  where  the 
locally  heat<nl  areas  enabled  the  cook  to  sidect  any  degree  of 
temperature  for  his  pans,  &c. ;  this  gave  much  better  heat 
control  than  by  .switches.  A  good  cook  would  get  good  re- 
sults whether  using  gas  or  electricity,  but  the  gas  did  affect 
the  utensils. 

Mr.  Holmes  said,  as  a  considerable  us<'r  of  electric  cooking, 
he  found  it  very  satisfactory,  and  had  no  wish  to  change  to 
other  methods. 

Mr.  C.  W.  Crosbir  drew  attention  to  the  practical  import- 
ance of  the  similarity  of  load  factors  in  the  installations  cited, 
viz.,  13,  17.8.  13.4,  and  13.1  resiK-ctively,  or  an  average  of  14J 
per  cent.  Tlie  figures  for  installation  B,  however,  were 
worked  out  on  130  kw.,  whereas  a  total  of  16.5  kw.  was  in- 
stalled, and.  taking  the  latter  figure,  the  load  factor  came 
down  from  17.8  to  13,  or  almost  identical  with  the  other  in- 
stallations. They  might  expect  a  maxinmm  demand  from  such 
installations  of  45J  per  cent,  of  the  connected  load,  the  actual 
figures  being  .35,  48,  44.5  ,and  53  per  cent.,  nnd  giving  some 
indication  of  the  probable  cost  of  maintenance.  Maintenance 
cost  in  terms  of  1,000  units  consumed  had  a  tendency  to  mis- 
lead; expressed  in  per  cent,  of  capital  outlay,  the  figures  be- 
came .75,  2.35.  3.65,  and  4.17  i)er  cent.,  and  he  did  not  regard 
them  as  satisfactory.  Installation  B  in  particular  .showed  a 
bad  record,  especially  as  regarded  ovens,  hot  cupboards,  urns, 
and  steamers;  it  would  be  interesting  to  know,  if  external 
wiring  faults  were  referred  to.  if  the  same  contractor  was 
respon.sible  for  all  the  work.  The  relation  of  the  meal  hours 
to  peaks  was  not  shown.  He  agreed  with  the  principle  of 
pre-henting  water,  but  not  with  the  method  of  doing  it.  In 
the  3.50-KW.  installation,  the  conditions  were  such  that  open 
lights  and  fires  could  not  be  permitted,  and  it  was  essentially 
a  case  for  electric  thermal  storage,  with  a  view  to  reducing 
the  peak  and  fillina  up  the  load  gap  between  6  p.m.  and 
8  a.m.  The  water-heating  load  of  the  boilers  and  urns  in 
this  plant  would,  he  thought,  add  -55  to  60  kw.,  which  was 
a  considerable  proportion  of  the  average  190-KW.  peak  which 
might  be  assumed  from  the  average  of  "  peak  load /connected 
load  "  shown  by  the  load  curves.  Much  of  this  water-heating 
load  could  have  been  transferred  to  the  slack  time  had  a 
thermal  storage  system  been  installed  in  connection  with  the 
urns,  which  latter  would  then  only  be  used  when  the  load 
from  other  apparatus  was  considerably  reduced.  The  exact 
effect  on  the  load  factor  would  depend  on  the  amount  and 
incidence  of  the  load  on  the  rest  of  the  plant,  but  its  im- 
portance in  this  case  micht  be  judged  from  the  fact  that  for 
every  1  per  cent,  increase  in  load  factor  above  10  per  cent., 
a  reduction  of  2  per  cent,  was  made  in  the  charge.  As  an  in- 
stance of  the  improvement  of  load  factor  due  to  thermal 
storage.  Mr.  Cro.sbie  mentioned  the  ca.se  of  his  domestic 
installation,  where  the  load  factor  of  the  liffhtin"  was  about 
5  ivr  cent.!  the  cooking  and  heating  load  factor  6.8  per  cent., 
and  adding  the  100  per  cent,  thermal  storaL'e  load  factor, 
gave  a  combined  load  factor  of  11  or  12  per  cent. 
"^  Mr  E.  T.  Williams  a.sked  why,  when  steam  heating  \vas 
used  the  water  was  not  brought  to  boiling  temperature  for 
direct  use.  instead  of  being  pre-heated.  The  author  did  not 
state  whether  the  meals  were  spread  out  or  eaten  at  one 
time  He  thought  wiring  faults  were  numerous,  and  asked 
what  they  included.  The  capital  cost  of  installing  the  equip- 
ment was  misleading,  because  it  included  connecting  to  the 
source  of  suppiv,  and  was  not  applicable  in  cases  where  a 
works  Generated  its  own  supply.  Future  development  de- 
pended on  hiring  facilities,  which  must  be  provided,  n^  here 
the  price  of  energv  depended  on  load  factor,  the  effect  on 
this  of  the  cookinc  load  must  be  closely  watched,  as  under 
certain  conditions  the  price  for  the  whole  sunplv  mi-.-ht  be 
increas<-d.  He  understood  that  in  the  North  it  h'-d  been 
found  in  .some  cases  that  the  cookini  demand  was  high  on  a 
Monday,  and  dwindled  away  to   nothing  on  Friday. 

The  Author,  in  replving.  said  the  consumer  should  not 
imagine  that  the  cost  of  ene-rrv  was  a  determining  fnctor; 
there  were  .so  many  other  advantactes.  He  considered  that 
electricitv  at  .VSd.  per  unit  would  easilv  compete  with  gas 
at  2s.  per  1.000  cu.  ft.  for  cookin<!.  The  Ministry  of  Food 
wa.s  conductinc  tests  in  various  localities  on  cas.  coal,  steam 
and  electric  cooking,  hut  he  (the  speaker)  did  not  agree  with 
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ne  methods  of  cooking.  It  was  not  possilile  to  get  muni- 
tion workers  to  economise  in  food,  and  this  afl'ccted  the  n-- 
aults  shown.  In  installation  "  B  "  all  the  .steaming  was  done 
by  electrical  steamers,  but  in  "A  "  continental  steamers  were 
used.  Electric  cooking  in  a  dining-car  might  entail  the  u.se 
of  an  independent  generating  set,  or  of  a  battery  which 
could  be  boosted  at  stopping  places;  the  ordinary  belt-driven 
dynamo  would  not  suflfioe  for  heavy  discharge  work.  A  short 
time  previously  he  had  investigated  the  question  of  electri- 
fying a  whole  village,  where  th<-  maximum  demand  would 
be  5,000  KW.,  and  he  found  that  l,.T.  supply  would  not  meet 
the.  case;  he  thought  it  would  bo  best  to  distribute  200-volt 
single-phast'  current,  and  so  dispense  vi/ith  balancing  diffi- 
culties. 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


AUSTKALIA.— A  new  and  consolidated  li.st  has  recently 
l)Ocn  issued  by  the  Department  of  Triide  and  Customs  specify- 
ing the  articles  for  the  ex|io]tati(>i\  of  which  from  the  Com- 
monwealth a  Customs  "  Pennit  "  must  first  be  obtained.  The 
list  is  a  very  comprehensive  one,  and  includes  the  following  : 
— Electric  appliances  adapted  for  use  in  war,  and  their  com- 
{Xjnent  parts;  metals,  alloys,  minerals  and  ores  of  all  kinds; 
searchlights  and  parts;  rubber  of  all  kinds  and  in  any  form, 
including  goods  made  wholly  or  partly  of  rubber;  materials 
lor  telegraphs,  telephones,  and  wireless;  celluloid;  copper, 
part  wrought;   cork,   corkboard.  and   cork   dust. 

The  Department  of  Trade  and  Customs  has  also  issued  the 
.ipproved  form  of  declaration  which  is  required  to  be  printed 
<ir  .stamped  on  invoices  for  goods  exported  to  Au.straha,  and 
duly  signed  and  completed  by  a  principal  officer  of  the 
manufacturer  or  supplier.  In  view  of  its  importance,  the 
text  of  the  form  is  given  below  ;  — 

I, (manager,   chief    clerk,    or   as  the  case   may   be) 

....of (name  of  firm  or  company) of (name 

of  city   and  county) the   manufacturer   or  suppher  of 

the  goods  enumerated  on   this  invoice,  amounting  to , 

have  the  means  of  knowing  and  do  hereby   declare— 

1 .  That  the  said  invoice  is  in  all  respects  correct  and  true. 

■2.  That  the  said  invoice  contains  a  true  and  full  statement 

showing   the   price  actually   paid  or  to  be   paid   for  the   said 

gor)ds,    the  actual  quantity  thereof,  and   all   charges  thereon; 

3.  That  the  said  invoice  also  exhibits  in  a  separate  colmnn 
the  actual  price  at  the  date  of  this  declaration  of  equal 
quantities  of  identically  similar  goods  to  any  purchaser  for 
home  consumption  in  this  country; 

4.  That  no  different  invoice  of  the  goods  mentioned  in  the 
said  invoice  has  been  or  will  be  furnished  to  anyone;  and 

5.  Tliat  no  arrangement  or  understanding  affecting  the  pur- 
chase price  of  the  .said  goods  has  been  or  will  be  made  or 
entered  into  between  the  said  exi>ortcr  and  purcha.scr,  or  by 
anyone  on  behalf  of  either  of  them,  cither  by  way  of  dis- 
count, rebate,  salary,  compensation,  or  in  any  manner  what- 
*>ever  other  than  as  shown  in  the  .«aid  invoice. 


Witness 

Dated  at 


Signature 

this  day  of 


.19. 


NoTi-.— The  witness  need  not  necessarily  be  ii  magistrate, 
notary,  or  other  public  official,  but  may  be  any  person  com- 
petent to  sign  as  a  witness  to  .signatures  on  ordinary  business 
documents. 

All  declarations  tendered  to  the  Department  must  be  made 
l.y  tlie  declarant  in  a  personal  capacity— that  is,  the  declara 
lion  must  run  "I,  John  Jones,"  Ac.  &c.,  and  be  subscribed 
■'John  Jones"  (or  John  Jones's  ordinary  signature),  and  not. 
f.g.,  "  Brown  &  Thomas,  per  John  Jones."  The  ordinary 
.signatures  of  declarants  are  sufficient  at  the  foot  of  declara- 
tions, the  full  name  of  the  declarant  being  stated  at  the  head 
.if  the  form. 

CHILE.— In  virtue  of  a  Decree  issued  subsequently,  the 
(irovisions  of  the  Decree  of  January  2fith  last,  which  instituted 
.1  new  form  of  Consular  invoice  for  goods  shipped  to  Chil^ - 
:W  Eu.CTMCM,  Rkvikw  of  August  'Jlth— are  not  to  come  into 
force  tintil  further  notice,  so  that  Article  '283  of  the  Chilean 
Consular  Regulations,  specifying  the  particulars  to  be  given 
ID  Con.sular  invoices  for  goods  shipped  to  the  Republic,  is  to 
remain  in  force. 

SOUTH  AFUIOA.-By  the  provisions  of  Act  No.  3fi  of  1017. 
the  increases  of  Customs  duties  which  were  uniJosed  in  IOt.5, 
and  re-ini|>osrd  last  year,  are  ngnin  re-imposed,  with  a  few 
oxc/'ptions,  iind  will  continue  in  force  until  June  3flth,  1918. 
r Particulars  were  piven  in  the  Ei.ECTKir.M,  Rkvikw  of  Scptem- 
l>er  loth.  lOlfi,  as  to  the  electrical  gof)ds  affected.] 

SOfTTHERN  RflODRSTA.— A  Customs  decision  has  re- 
(•ently  been  issued  which  brings  Southern  Rhodesia  into  line 
with  the  Union  of  South  Africa  in  regard  to  the  duty  on 
insul.'iting  tape  fsleevina) — «*e  the  El.KrTHiCM.  Review  for 
October  I'ith  last.  Under  the  General  Tariff  the  duty  is  3 
■per  cent,  ad  oal.,  British  goods  entering  free. 


NEW    PATENTS    APPLIED   FOR,    1917. 

(NOT    YET    PUBLISHED.) 

Coinpiied  expressly  tor  this  journal  by  Mkssrs.  W.  V,  Thompson  &  Co., 
ICk-ctric  Patent  Af^cnLs,  285,  High  Holborn,  LonOon,  W.C.,  and  a( 
Liverpool    and    Bradford 


.SriivvftRi . 


17,841.    "  Klectric    .iccuniulatorii  of    the    alkaliiir    typ"-."     W. 
Dt-cembiT  ;^rd. 

i7,S41).     "  OynanuwilL-ctric   ni.M;hinf.s."     lljmoK    Pkhulks    \-    Co.    and    H.    K. 
WtHB.      IX-cemb'-^r    ^ril. 

]7,H7:i.       "  I'clcphoiiir.  apparatus."    A.   IIkui.inki:,  I.   HKKi.lNEli  &  S.   l>mil.lNi'.R. 
December  3rd. 

17,874.     "  Conneeting    c.ibliiS    or    wires."      U.    A,    UonssoN.      Dwenibcr    8rd. 
(Kranrr,    .Srplenibrr    14lh.) 

17,878.     "  Sparl<ing  plugs."     M.  J.  Willcocks.     December   3rd. 

17,878.  "  C^onneeling  cables  or  wires."  R.  A.  lioussON.  December  3rd. 
(France,    September   ]4th.) 

]7,!)23.  "  Klectrical  instruments  for  transmission  and  reproduction  of  sound." 
D.  1'.   McQuiKE  &  K.  W.  MoQuiRK.     December  4th. 

17,030.  "  liltvtronlagnelic  clutch<;s."  W.  Langdon-D-wiks  i  A.  .Soamks 
December  4th. 

17, '.141.     "  Leading-in   wires  or  conductors   of  incandescent    electric    lam^fc, 
high-v.ieuum   app;n'alus.    S.'C."     !•'.    HOGK.      Det'ember    4th. 

17,!i4:i.  "  Secondary  or  storage  batteries."  l'\  K.  Wiiitnky;  December  4th. 
(U.S.A.,  .September  20th.) 

17,945.  "  Distributors  for  hi^^li-tensicm  m.i^netos,  itc."  Ci.  I£.  Baiusto  &  H. 
Fo\vt,KK.      I3eccmber   4th. 

17,9.54.     ".Storage    batteries."      J.   J.    Mavkow.      L)cccmb*;r   4th. 

17.955.  "Instrunienti  for  testing  batterie.s,  accumulators,  motor  dynauiofc. 
S;c."      A.  A.    l^uicit.      December   4th. 

17,9()5.     "  Sparking  plugs."     1..  Blaizot   &  M.   Monin.     December  4th. 

17,977.     "  lilei-tric    signalling."      1^.^    H.   Thomson.      Dc^cembcr    4th. 

17,f)86.  "  Electric  insulators."  British  Thomson-Huusion  Co.  (Gcjioral 
lilectric   Co.,   U.S.A.)     December  5th. 

18,014.  "  Eiectrically-aetu.nted  control  apparatus  for  hydraulieally-operated 
cranes,   &c."      F.    JWutR.      December    5th. 

18,022.  "  Ignition  systems  for  explosion  engines,  &c."  Soc.  Anon.  Otis 
l'>ABi.issi£MaNTS  L.   BuiuioT.     December  5th.     (France,    l'"ebruary  2nd.) 

18,032.  "Controllers  for  electric  motors."  J.  Anoekson  &  G.  EIXISON. 
December  5th. 

18,040.  "  M.achine  switching  telephone  .systems."  I..  Tolinkowskt  am» 
VViiSTEHN    Electric  Co.     Decenibcr  5th. 

18.042.  "  Electric  interrupters."  .Soc.  d'ElectkiCitk  Nilmkj.ior.  December 
5th.     (France,   January    lUth.) 

18.043.  "  Igniticm  starting  apparatus  for  internal-combustion  engines."  Soc. 
n'F.-ECTRlciTK  Nl.-MKI.IOR.     December  5th.     (France,   March  2nd.) 

18,046  it  18,048.  "  Dynamo-electric  machines."  H.  Cmrrv.  December 
5th. 

18,047.     "  Motors  of    the  double  rotation   type."      H.    Chitty.     Dtrcember  Bdt. 

18,057.  "  Leading-in  wires  or  conductors  of  incandescent  lamps,  kigtl- 
vacuuni    apparatus,    &c."      B.    Lawkknck.      December   4th. 

18,009  &  18.070.  "  Electric  signalling  systems."  F.  G.  Hki.l,  W.  C.  D»«t, 
AND  Sterling  Tklkimionb  Sl   Electric  Co.     December  6th. 

18,080.     "  Electromedic.il    apparatus."      E.    E.    Grevillr.      December  6t*. 

18,102.  "  Wood  separators  for  secondary  electric  batteries."  CllLORIOK  Eutc- 
rRiCAi.  Storac.e  Co.  &  B.   Heap.     December  6th. 

18,108.  "Lubricating  sponge  for  electric  motors,  tramcars.  &c."  I.  Che- 
UORV.     D(N.'ember   Cth. 

18,115.     "  Telegraphy."     E.  S.    Hkurtlev.      December  6th. 

18,127.  "  Locking-out  disengaged  levels  on  electric  signalling  systems."  M. 
O.    MvKRS   &    R.   C.    ROBSON.      December  7th. 

18,145.  "  Metho.1  of  testing  ohmic  resistance  of  liquids."  J.  TowNLKV  akb 
S.  R.    VViNDi.E.     December  7th. 

18,153.  "  Electrode  holders  for  arc  welding."  V.  S.  Robinson  &  f.  !•'. 
Smith.     December  7th. 

18,108.  "  Protective  means  tor  systems  of  distribution."  linlTlsii  Thombcin- 
HoiisTON  Co.    (General    Electric  Co..    U.S.A.)     December  7th. 

18,172.     "  Engini'    starters."     V.   Brndix.      Deceml>er  7th. 

18.201.  "  Telephone  leceivers."  .Soc.  Francaise  Radio-Electriqui:.  De- 
cember   7th.     (France,   December    7th,   1916.) 

18,216.  "  Alternating-current  relays."  Otis  IClkvator  Co.  &  Wavuoou 
Otis,   Ltd.      Deccinb^T  8th. 

18.225.  "  Automatic  electric    switches."     S.  Turnkr.      December    8th. 

18.226.  "  ElectricaIly-operate<l   indicattws."     S.  Turnkr.      December   Blfc. 
18,228.     "  Wireless     signalling    systems."      British     'I'lioMSON-HoiisTCiN    C». 

(Gciveral    Fl.vtric  Co.,    U.S.A  )     December   «ll. 


PUBLISHED    SPECIFICATIONS. 


The  nuniliiirs  in  parentheses  are  those  under  which  die  spiM;i6cations  wiM  *•■ 
printed  .-nd    abridged,    and    all    sub.scquent  {jroceeilings-  v.i]\  lie    i.iken. 

X81.6. 

5.:)0U.     Electtric    Arc    U^ul■«.     T.    I..  IJarbon.-       "ipril    lllh,    lOlli,      (Ul.lla.) 
11,564.    Elbctric  Mbiallurcicai.  Kurmacks.     .\.    lurner.     August  16th,  IKIB. 

(Ill, 120. y 

12,'IH5.  Art  of  Elkctricai.  I'lyNiNo.  M.  I.  Pupiii.  September  17th,  1915. 
1 101. ,-,.10.) 

14,325.  Protecting  Devices  for  Mtii.ni'HASR  Alternating  C'urrent  Aita- 
KATus.  J.  R.  Heard  &  Ekclrical  linproveinentB,  Ltd.  October  9lh,  IMS. 
(111.125.) 

14..509.  Electrical  Connbc-tions.  British  ICleelnc  IVansfornier  Co.,  A.  I- . 
Berrv  &   E.   Ellwood.     October    12th.    1!)16.      (111,126.) 

16.170.  Maniifaciijrk  or  Cai's  or  Bases  for  Incandescent  Electric  L»Mes. 
AND    ^ePAKATlls  THEREFOR.      J.    A.    .Scoulai'.      November    lUlh,    1916.      (111,138.) 

16.171.  .AreARATtis  I'OR  the  MANuFACrttRE  <tv  Cacs  oh  Basks  for  Incandiu,- 
CENT  Electric   Lamps.     J.   A.   Secular.     November  10th,   I9I6.     (111,139.) 

16.294.  Packing  Boxes  for  Elbcthiu  Lamf  Bulbs.  A.  Aslley.  Norcrab.T 
14lh.  1916.     (111,1.51.) 

16,4.34.  Signalling  by  Means  of  Elbctric  Lamps.  W.  S.  G.  Baker  And 
McKen/ie.  Holland  &  WcatinghiMise  Power  Signal  Co.  November  16tll,  lOI*. 
(111,159.) 

16..5.36.  MiNKRs'  EuKCTRic  .Safett  Lamps.  O.  Oldham.  November  ITtk. 
1916.      (111.165.) 

16,9.57.  Telephonk  Switciiing  AppauatG!).  C.  B.  Rerstiiig  *  J.  W.  Dungey 
N'ovember  27lh.   1916.     (111,174.) 

17,393.  ELKCiRiCALLV-oruRATilD  Signal  Indicators  for  isk  in  Mine  Haui  ■ 
AGE.  Winding,  and  tiik  i.ikr  opkratioh!*.  J.  P.  Fnr^ter.  D^ember  4lli,  IPI6. 
fln,lK4.) 

191.7. 

609  Ignition  Plugs.  H.  G.  Longford,  W.  W.  Longford  4  W.  A.  CA!\cU. 
January    12lh.   t»I7.      (111.198.) 

1.491.  Toy  Elkctric  Motor  Instai.i.aiion.  \.  C.  Gilbert  Co.  April  IBHi, 
1916       1105.74;).) 

1.661.     Elrcthic  ri.'RMACKS.     C.    E.    He.irnon.      February   Isl,    1!)17.     iUlSffT.) 

3  268  Impiilsb-starting  Mkciianism  for  tiik  Ignition  Magnetos  rtp  Intwihai - 
.ombustion  Encinbh.     K.  W.    Ignition   Co       March  15lh.    191«.     (10S.328.) 
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THE     HACKNEY     CASE. 


H.     ALABASTER,     GATEHOUSE     &     KEMPE, 

4,     Ludgate    Hill,     London,    £.C.  4.  i 

[601] 


With  the  decision  of  tlie  Court  of  Appeal,  on  Tues- 
day last  we<k,  dismissinjj  the  appeal  of  the  Attor- 
ney-General "  at  the  relation  of  the  Gas  Light  and 
Coke  Company,"  against  the  judgment  of  Mr.  Jus- 
tice Astbury,  a  furtlier  stage  has  been  reached  in 
the  controversy  between  the  gas  interests  and  the 
electricity  supply  industry.  Whether  the  dispute  will 
be  carried  to  the  final  Court  does  not  appear;  as 
notice  of  appeal  was  not  given,  however,  we  feel  at 
liberty  to  conmient  on  the  case.  To  our  mind,  from 
the  very  first  the  result  was  a  foregone  conclusion, 
and,  while  we  were  debarred  from  expressing  our 
views  upon  the  merits  of  the  case,  in  our  issue  of 
April  20th  last  we  urged  the  municipal  electricity 
supply  authorities  to  rally  to  the  support  of  the 
Hackney  Borough  Council,  which  was  singled  out 
for  attack  by  the  Gas  Co.,  and  whose  success  was  of 
vital  importance  to  all  of  them  that  had  a  powe; 
load,  believing,  as  we  indicated,  that  there  could  be 
little  doubt  as  to  the  outcome. 

As  in  previous  cases,  the  matter  turned  upon  the 
question  of  preferential  treatment  of  a  certain  class 
of  consumers  by  the  supply  authority.  To  us,  who 
are  not  lawyers,  it  is  difficult  to  understand  how  any 
such  action  could  be  expected  to  succeed,  seeing  that 
the  Act  distinctly  states  that  undue  preference  must 
not  be  shown  to  any  consumer  in  comparison  with 
any  other  consumer  under  similar  circumstances. 
Now,  consumers  of  electrical  energy  for  lighting  are 
not  consumers  "  under  similar  circumstances  "  to 
those  who  take  energy  for  power  only;  the  gas  com- 
panies admit  that  this  is  true,  and  in  some  cases  they 
themselves  make  different  rates  for  lighting  and  for 
fK)wer.  Again,  consumers  of  energ>'  both  for  light- 
ing and  for  power  form  a  third  class,  and  each  of 
these  classes  is  capable  of  indefinite  sub-division, 
from  the  point  of  view  of  their  effect  upon  the  work- 
ing and  finances  of  the  supply  undertaking.  So  long 
as  the  same  terms  are  offered  to  every  consumer  in 
a  gh/en  class,  we  fail  to  see  how  the  terms  of  the 
Act  are  infringed,  and  there  never  has  been  any 
suggestion  that  such  was  not  tlie  case  at  Hackney 
or  elsewhere  under  the  type  of  tariff  in  question. 

What  the  Gas  Co.  really  claimed  was  that  one 
class  of  consumers  was  preferred  over  another-- 
that  the  user  of  light  only  was  charged  at  a  higlier 
rate  than  the  user  of  both  power  and  light,  so  far 
as  the  lighting  portion  of  his  consumption  was  con- 
cerned ;  but  tlie  Act  says  nothing  about  preferential 
treatment  of  a  whole  class  of  consumers,  and  a  class 
may  comprise  any  number  of  consumers  from  one 
upwards  without  undue  preference,  if  the  same  tariff 
is  offered  to  all  who  choose  to  place  themselves  in 
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that  class.  Thus,  a  special  rate  might  be  offered  to 
all  electrochemical  works  which  came  on  the  mains; 
there  might  be  only  one  such  works  in  the  district 
— but  at  any  time  others  might  be  established,  and 
would  be  entitled  to  the  same  terms,  under  similar 
circumstances. 

The  law.  however,  appears  to  require  that  pre- 
ference shall  not  be  shown  to  a  class  of  consumers, 
but  that  where  more  favourable  terms  are  granted 
to  one  class  than  another,  it  must  be  capable  of 
demonstration  that  the  former  are  the  more  advan- 
tageous consumers  to  the  supply  imdertaking.  1  lie 
Gas  Co.  contended  that  an  intermediate  scale  should 
be  provided  for  customers  who  used  both  light  and 
power,  higher  than  that  offered  to  power  users  only, 
but  lower  than  that  offered  to  users  of  light  only, 
thus  recognising  the  division  into  classes,  but  alleg- 
ing undue  preference  as  between  class  and  class. 
But  the  weakness  of  their  case  was  effectively 
demonstrated  by  Lord  Justice  Swinfen  Eady  in  his 
admirably  lucid  judgment,  of  which  we  give  a  sum- 
mary elsewhere  in  this  issue.  He  pointed  out  that 
by  the  working  of  the  maximum-demand  system 
upon  which  the  tariff  was  based,  precisely  that  re- 
sult was  attained  which  the  Gas  Co.  desired — 
namely,  that  the  user  of  energy  for  both  purposes 
was  charged  at  a  higher  rate  than  he  would  have 
had  to  pay  for  power  only,  because  the  lighting  load 
necessarily  worsened  his  load  factor.  "  The  effect," 
he  said,  "  of  the  sliding  scale  is  that  it  does  in  fact 
introduce  and  adjust  a  third  scale  for  power  and 
light  combined,  the  charge  being  higher  than  would 
have  been  the  charge  for  power  only,  and  lower  than 
would  have  been  the  charge  for  light  only."  Hence 
there  was  no  breach  of  the  Act.  Lords  Justices 
Warrington  and  Scrutton  held  the  same  views,  and 
the  appeal  was  dismissed  with  costs. 

Incidentallv,  we  may  point  out  that,  following  the 
line  of  argument  of  the  appellants,  a  flat  rate  is  one 
of  the  worst  offenders  from  the  point  of  view  of 
equity.  A  one-hour  lighting  consumer  under  this 
tariff  is  charged  at  the  same  rate  per  unit  as  a  three- 
hour  ligntmg  consumer;  but  the  latter  is  by  far  the 
more  profitable  to  the  electricity  undertaking.  Hence 
the  former,  who  may  even  be  supplied  at  a  loss, 
receives  imdue  preference  over  the  latter! 


The  threat  of  nationalising  the 
National  Works  supply  branch  of  the  electrical  in- 
in  Oermany.  dustry  in  Germany  has  been  hang- 
ing over  the  undertakings  now  for 
some  years  past,  and  is  gradually  assuming  a  mate- 
rial form  in  directions  which  were  scarcely  expected. 
In  the  first  place,  an  act  which  may  be  regarded 
as  a  war  measure  is  the  recent  acquisition  by 
tiie  Imperial  Government  of  the  undertaking  of  the 
IClectro-Works  Co..  which  furnishes  energy  to  Gov- 
ernment works  for  the  fi.xation  of  nitrogen,  from  a 
lignite  fuel  generating  station  in  the  district  of 
I'.itterfeld,  the  cost  of  acquisition  being  put  at  ap- 
proximately £2.500,000,  as  mentioned  a  short  time 
ago.  Secondly,  a  big  scheme  is  under  way  in 
Bavaria  for  the  further  utilisation  of  water  powers 
in  connection  with  the  establishment  of  local  indus- 
tries, and  tlie  conversion  of  Bavarian  railways  to 
electric  traction.  In  the  third  place,  the  fVussian 
Government  has  laid  before  the  Diet  an  estimate 
for  £650,000  for  the  erection  of  a  steam-power  sta- 
tion near  Hanover.  This  scheme  lies  in  connection 
with  the  power  station  built  on  the  We.ser  near  Ber- 
vergen  in  1906,  and  the  project  settled  in  1916  for 
Ihe  utilisation  of  the  upper  reaches  of  the  VVeser 
and  of  the  water  power  of  the  Main.  The  object  of 
the  Hanover  station  is  to  connect  these  two  power 
stations,  and  thus  form  a  large  and  self-contained 
."^tafe  area  of  supply  from  Bremen  to  the  Main,  but 


(he  new  station  is  only  to  be  brought  into  service 
two  years  and  a  half  after  the  conclusion  of  peace. 
In  Saxony,  too,  where  the  Government  already 
owns  certain  electric'ty  supply  works,  estimates  have 
just  been  placed  before  the  Diet  for  an  expenditure 
of  £2,000,000  on  extensions  and  the  acquisition  of 
lurther  shares  in  two  companies.  It  would  thus 
appear  that  the  developments  being  undertaken  by 
Federal  States  independently  will  render  it  exceed- 
ingly difficult  for  the  control  of  the  supply  business 
to  be  proceeded  with,  as  was  originally  suggested, 
on  an  Imperial  basis.  At  the  same  time,  no  one 
can  foresee  what  results  may  possibly  ensue  from 
the  Imperial  absorption  of  the  large  works  in  the 
district  of  Bitterfekl,  and  the  long-distance  line 
which  is  now  being  carried  thence  to  Berlin  to  assist 
in  coping  with  the  effects  of  the  coal  scarcity  in  the 
capital. 

Elsewhere  in  this  issue  we  con 
Electric  elude  our  abstract  of  the  interesting 

Cookin}^.  paper  on  electric  cooking  read  bv 
Mr.  W.  A.  (iillutt  before'^the  Insti- 
tution of  Electric  Engineers.  The  subject  is  of  par- 
ticular interest  at  the  momient,  as,  though  domestic- 
electric  cooking  has  necessarily  been  some- 
what in  the  shade. during  the  war,  the  latter  has 
apparently  brought  into  greater  prominence  than 
might  otherwise  liave  been  the  case  the  advantages 
of  large-scale  or  collective  electric  cooking.  One 
of  the  features  of  Mr.  Gillott's  paper  which  will  in- 
terest central-station  men  is  the  almost  monotonous 
similarity  of  the  load  curves,  alfhough  both  restau- 
rant and  staff  kitchens  are  included;  the  curves,  in 
fact,  coincide  too  well,  and  this  presumably  will  be 
a  feature  of  the  works  cooking  load  in  most  indus- 
trial centres.  The  London  discussion  disclosed  the 
similarity  of  the  load  factors  of  the  installations 
described,  which  for  this  class  of  cooking  can  appa- 
rently be  taken  at  13  per  cent,  with  a  maximimt 
demand  of  35  to  55  per  cent,  of  the  connected  load: 
attention  was  also  drawn  to  the  obvious  necessity, 
where  the  charge  for  energy  is  based  on  load  factor 
conditions,  of  adopting  those  types  of  apparatus 
which  favour  an  off-peak  load — this,  of  course, 
being  possible  wliere  electric  water  heating  is  em- 
ployed. 

It  was  noteworthy  that  the  sense  of  the  meeting 
was  almost  wholly  in  favour  of  placing  reliability 
before  heat  efficiency;  this  is  a  point  we  have  often 
emphasised,  for  it  is  obvious  that  the  consumer 
must  be  able  to  depend  on  his  apparatus,  and  that, 
even  were  the  latter  highly  efficient  in  the  hands  of 
an  expert,  the  average  user  could  not  hope  to  re- 
produce his  results  day  in  and  day  out.  What  we 
may  call  the  "  cooking  efficiency  "  of  the  apparatus 
must  exercise  an  important  influence  on  its  design ; 
a  few  units  more  or  less  are  of  little  consequence, 
in  comparison  with  ease  and  certainty  of  obtaining 
the  desired  cooking  result.  In  this  connection,  the 
heated  surface  hob,  by  reason  of  the  great  range  of 
heat  intensities  which  it  allows  to  the  cook,  would 
appear  to  offer  considerable  advantages  over  any 
form  of  switch-controlled  hot-plate,  though,  of 
course,  this  is  a  matter  which  practice  only  can 
settle. 

As  there  is  no  question  that  electrical  cooking  on 
a  large  scale  is  a  desirable  enterprise,  both  to  the 
user  and  to  the  central  station,  it  is  probable  that 
not  so  much  interest  attaches  to  Mr.  Gillott's  paper 
itself  as  to  his  concluding  remarks  on  the  necessity 
of  forming  an  energetic  and  unbiased  advisor^' 
committee  representative  of  both  central-station 
authorities  and  manufacturers,  in  ordei-  to  promote 
the  business  end  of  what  is  already  a  good  proposi 
tion. 

This  proposal  is,  of  course,  not  a  new  one,  an<l 
if  carried  out  it  would  greatly  speed-up  the  com- 
mercial development  of  electric  cookingf. 
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Di'iiiNO  tl>e  present  difJicult  times,  and  doubtless  fcir  a 
considerable  period  after  the  li{;litin>(  has  eeaseil,  there  can 
bo,  no  question  but  that  fuel  will  occasionally,  like  many 
other  necessary  I'omniodities,  be  abnormally  scarce.  On 
the  one  band,  shorta_u;e  of  skilled  ellicient  labour,  and.  on 
the  otlior,  heavy  and  sudden  demands,  are  conditions  that 
are  certain  to  persist  at  least  dtwinj;  the  period  of  recon- 
struction, and,  in  spite  of  increased  economies  which  may 
be  brou<];ht  about  by  the  jjeneral  adoi)tion  of  scicntilic 
systems  of  boiler-house  control  in  place  of  the  more  or  less 
crude  methods  in  operation  at  the  jiresent  time,  the  possi- 
bility of  shortaije  due  to  these  conditions  will  compel  those 
in  charsje  of  important  power  stations  to  safe!j;uard  them- 
selves by  providing  surticiently  large  stocks  of  fuel  to  tide 
over  .any  su(^h  temporary  pei'iods  of  scarcity  as  may  be 
reasonably  expected.  In  this  country  coal  is  at  present 
practically  the  universal  fuel,  and  the  ]irovision  of  a  coal 
stack  is  the  most  obvious  and  most  popular  means  of 
keeping  reserve  supplies  at  hand. 

Now,  ea-sy  though  it  may  be  to  dump  down  coal  on  a 
stack,  bitter  experience  tells  us  that  cai'e  and  thought  must 
be  used,  otherwise  serious  loss  may  take  place  owing  to  the 
ovwlieating  or,  maylie,  ignition  of  the  stored  fuel.  This  is 
a  risk  which  cannot  be  completely  covered  ))y  insurance  ; 
if  the  reserve  fuel  is  lost  and  the  regular  supplies  fail,  no 
amount  of  money  payment  will  avail  to  prevent  stoppage 
of  the  plant,  an  occurrence  whose  cost  to  the  community 
cannot  be  estimated.  Thei'efore,  in  asserting,  as  I  do,  that 
the  matter  is  of  national  importance,  I  believe  that  I  am 
not  exaggerating  its  claims,  and  I  hope  that  a  little  dis- 
cussion of  the  possible  causes  of  the  spontaneous  ignition  of 
coal  and  the  means  whereby  the  risk  thereof  can  be 
minimised  may  not  be  without  interest.  I  am,  of  course, 
(]uite  aware  that  the  subject  is  not  entirely  new  ;  there  has, 
indeed,  been  a  large  amount  of  theorising  upon  it  ;  but  I 
certainly  think  that  a  majority  of  the  theories  pro- 
pounded have  been  built  up  on  hasty  generalisations  from 
insufficient  evidence. 

For  instance,  there  is  the  (juestion  whether  sulphur  is 
rcsiKinsible  for  the  spontaneous  ignition  of  coal.  Many 
people  whose  opinions  are  well  worthy  of  consideration  will 
answer  this  question  decidedly  in  the  affirmative,  while 
others,  equally  worthy  of  consideration,  will  give  just  as 
emphatic  a  negative.  Both  parties  claim  to  speak  in  the 
light  of  expei'ience,  yet,  so  far  as  I  am  aware,  not  one  has 
given  us  any  definite  reason,  or  anything  but  bare  assertion 
or  denial,  for  his  belief  or  unbelief.  Now,  on  the  one  hand, 
the  oxidisation  of  sulphur  is  not,  at  ordinary  temperatures, 
such  a  very  vigorous  action,  nor  does  it  evolve  nearly  so 
much  heat  as  that  of  carbon  or  hydrogen,  and  at  the  same 
time  sulphur  only  forms  a  small  proportion— say  about  1  ])er 
cent. — of  coal,  so  that  apparently  it  can  have  but  little 
beating  effect  in  any  case.  On  the  other  hand,  an 
efllorescence  of  what  appears  to  be  sulphur  is  a  frequent 
sign  of  fire  in  a  coal  stack  or  large  ash  heap  :  at  the  same 
time,  this  is  not  evidence  that  the  sulphur  is  responsible 
for  the  outbreak.  It  is  quite  possibly  due  to  the  dissocia- 
tion liy  heat  of  sulphur  compounds,  with  the  result  that  on 
arrival  at  the  cool  exterior  of  the  stack  the  suljihur  vapour 
liccomes  condensed  and  appears  as  flowers  of  sulphur,  being 
thus  not  a  cause  but  an  eflfect  of  the  internal  heat  of  the 
stack. 

It  is,  however,  quite  possible  that  suliihur,  either  in  the 
free  state  or  in  combination  with  other  elements,  may  so 
enormously  accelerate  the  oxidisation  of  the  carbon  or 
hydrogen  in  the  coal  by  catalytic  action  as  to  be  an  indirect 
cause  of  the  overheating.  In  any  case,  I  think  there  can 
Ik!  little  doubt  that  the  overheating  is  at  least  started  by 
catalytic  action  of  some  kind. 

While  (catalysis  is  a  well-known  and  familiar  phenomenon, 
it  may  be  as  well,  in  order  to  emphasise  its  importance  and 
the  great  probability  that  it  is  largely  resixinsible  for  coal 
sti\ck  fires,  to  illustrate  it  by  a  description  of  the  catalytic 
effect  of  platinum  on  a  mixture  of  hydrogen  and  oxygen  ^ 
It  is  a  matter  of  common  knowledge  that  if  a  mixture    ","  ^ 


these  twogases  be  kcjjt  at  an  ordinary  tenqjcrature  no  ajiparent 
combination  will  take  i)lace  between  them,  no  matter  how 
long  they  are  kept  ;  but  that  if  a  lighted  taper  be  intro- 
duced the  two  gases  innnciliately  condiinc  explosively, 
forming  water  and  liberating  considerable  heat.  Why,  it 
may  be  asked,  shoidd  the  introduction  of  the  light  have 
such  an  effei't  'i  'I'lic  unthinking  "  man-who-knows-it-all  " 
will  say  :  "  \Vliy,  because  you  have  set  light  to  it,  of  coui-se  ! '" 
and  put  yiiu  down  as  a  fo(d  for  asking  such  a  (piestion.  Hut 
it  pays  sometimes  to  ask  obvious  (piestions,  and  to  give 
considei'ation  to  what  are  generally  accepted  unquestion- 
ingly  as  every-day  facts. 

In  the  present  instance,  what  happens  is  that  the  portion 
of  gaseous  mixtiwe  immediately  adjacent  to  the  flame 
becomes  heated  so  much  that  coml)ination  takes  place,  deve- 
loping so  much  heat  that  the  next  portion  of  gas  is  suffi- 
ciently heated  to  combine,  the  efl'ect  being  that  a  flame 
suddenly  flashes  through  the  mixture,  and  the  combination 
of  the  whole  is  completed  almost  instantaneously.  If  the 
experiment  be  repeated  with  finely  divided  platinum  iis 
place  of  the  liglited  ta];)er.  jiractically  the  same  result 
occurs,  the  cold  iilatimnn  having  the  same  effect  as  the  hot 
flame  of  the  tajier.  Moreover,  if  the  mixture  of  gases  be 
]iure  the  platinum  can  bo  used  over  and  over  again  inde- 
finitely, showing  that  it  does  not  enter  into  combination 
itself,  but  that  its  presence  is  sufficient  to  accelerate 
enormously  the  chemical  action.  This  is  the  phenomenon 
known  as  catalysis. 

To' get  an  idea  of  what  this  catalytic  action  means,  it 
should  be  borne  in  mind  that  the  chemical  c,ond)ination  of 
h3-drogeii  and  oxygen  alth<iugh  it  does  take  ])lace  at  ordinary 
temperatures,  is  then  vanishingly  slow,  the  relation  between 
the  time  taken  for  the  action  to  .[jroceed  to  comjiletion,  and 
the  temperature  of  the  mixed  gases  being  such  that  for 
every  18"^  F.  increase  of  tempeiature  the  speed  of  the  action 
is  approximately  doubled.  If,  therefore,  a  mixture  of  the 
two  gases  in  a  certain  vessel  would  completely  combine  in 
the  thousandth  part  of  a  second  when  at  a  tcmjierature  of 
2,000°  F.,  a  fairly  simple  calculation  will  soon  show  that  a 
period  of  many  millions  of  billions  of  years  would  have  to 
elapse  before  the  action  could  proceed  to  completion  if  the 
temperature  were  maintained  constant  at  (10°.  Yet  this 
awful  abyss  of  time,  long  enough,  conceivably,  to  cover  the 
whole  life  of  the  Solar  system  from  the  almost  infinitely 
distant  period  when  the  primordial  nebula  began  to  condense 
right  along  to  that  other  far-off  time  when  the  sun,  its  last- 
spark  of  fire  vanished,  shall  be  no  more  than  a  huge  mass 
of  clinker,  may  lie  shortened  to  a  fraction  of  a  second  merely 
by  the  application  of  a  little  platinum,  which  need  not  even 
be  hot ! 

Catalysis  may  be,  therefore,  a  prodigiously  powerful  factor 
in  increasing  the  speed  of  an  action.  AVhen  we  consider 
that  though  a  piece  of  coal  may  be  kept  indefinitely  at 
ordinary  temperatures  without  any  apparent  change  taking 
place,  yet  when  stored  in  a  stack  of  large  size  heating  occurs, 
we  are  almost  forced  to  believe  that  the  first  heating  must 
be  due  to  catalytic  action  Ijy  some  substances  prisent  in  the 
coal  upon  the  hydrogenor  volatile  hydrocarbons  given  off  by 
it — in  extremely  small  ]iroportions  at  first,  but  more  and.' 
more  rapidly  as  the  stack  heats  up. 

Another  property  of  catalysts  may  be  noted  ;  it  was 
remarked  in  connection  with  the  combination  of  hydrogen 
and  oxygen  that  if  the  gases  were  pure  the  platinum  coufd. 
be  used  over  and  over  again  indefinitely.  If  there  art- 
certain  impurities  present,  the  catalyst  will  gradually  lose 
its  power,  becoming,  in  fact,  "  jioisoned."  This  is  the 
reason  why  automatic  gas-lighters  on  the  catalytic  principle 
are  not  a  success — they  are  too  short-lived. 

A  fine  field  for  investigation  is  thus  opened  ;  let  some 
chemist  ascertain  what  are  the  catalysts  which  cause 
spontaneous  ignition  of  coal,  and  also  their  appropriate- 
"  poisons,"  then  all  we  shall  have  to  do  will  be  to  spray  our 
coal  with  the  latter,  and  we  shall  be  able  to  stack  it  to  any 
depth  we  please  without  any  fear  of  danger  I 

Such  an  achievement  is,  however,  decidedly  a  thing  of 
the  future,  and.  in  any  case,  its  accomplishment  is  very 
problematical  ;  so  that  at  present,  when  stacking  any  coai 
containing  more  than  a  small  proportion  of  inflammable 
volatile  matter — a  bituminous  coal,  such  as  is  often  used-^.- 
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all  that  we  can  do  is  to  assume  that  it  is  danieron?,  ami 
aot  acuordingly. 

Probably  the  chief  fiuitors  rcgnlatinj]:  the  liability  of  a 
given  coal  to  fire  when  stacked  are  :  the  amount  of  free 
hydrofcen,  or  methane,  or  other  hydrocarbons  given  off  by  it 
at  ordinary  tcnipei'atnrcs  :  smallness  of  size  and  consequent 
increased  surface  from  which  such  volatile  bodies  may  be 
disengaged  ;  the  possibility  of  a  sufficient  supjily — and  no 
more  than  a  sutfitient  supply — of  oxygen  to  its  interior  : 
and  insufficient  means  of  dissipating  any  heat  generated. 
A  bituminous  slack,  especially  a  "  nutty  "  slack  made  up  of 
particles  of  all  sizes  up  to,  say.  1|  in.  or  2  in.  cube — 
such  a  coal  as  is  commonly  used  for  burning  on  mechanical 
stokers  and,  consequently,  for  storage  in  stacks — fulfils  the 
first  three  of  these  conditions  to  a  greater  degree  than  any 
other  cla.ss  of  coal,  and  a  fuel  of  this  kind  is,  therefore, 
badly  adapted  for  stacking.  While,  as  already  pointed  out, 
ifche  small  coal  offers  a  larj;c  surface  on  which  chemical 
^action  and  liberation  of  inflammal)le  gas  may  take  place, 
-the  larger  pieces  tend  to  run  together  and  form  poc'kets  and 
channels  whereby  air  can  slowly  percolate  through  the 
stack  in  quantities  sufficient  to  keep  the  temperature  low, 
but  quite  enough  to  ensure  a  constant  supply  of  o.xygen  and 
•maintain  the  chemical  action.  The  fourth  condition  will 
be  fulfilled  if  a  coal  of  this  description  be  stored  in  a  large, 
deep  stack,  especially  if  very  much  fine  coal  be  placed  on 
the  top  so  as  to  blanket  it  and  keep  the  heat  in  :  a  good 
rule  to  follow  is  to  limit  the  stack  to  such  a  size 
that  no  part  of  its  interior  is  more  than  10  ft.,  or 
preferably  8  ft.,  distant  from  its  free  surface.  If 
the  coal  can  be  deposited  in  small  heaps  of  from 
50  to  fiO  tons,  and  so  kept  for  a  few  weeks  before 
its  final  removal  to  the  stack,  its  safety  will  be  much 
enhanced,  since  much  of  the  more  volatile  and  dangerous 
constituents  will  then  be  got  rid  of.  While  it  may  be 
objected  that  this  means  a  loss  of  heating  value,  it  must  be 
remembered  that  this  loss  is  bound  to  b3  incurred  in  any 
event,  and  tliat  if  it  take  place  in  the  stack  it  involves  the 
risk  of  the  much  greater  loss  of  the  whole,  or  a  large  part 
of  the  fuel.  Stacks  should  be  of  a  moderate  size,  and  means 
should  be  provided  for  accurately  taking  their  temperature 
in  one  or  more  places  ;  not  only  should  such  means  be  pro- 
vided, but  they  should  be  used  regularly,  and  records  sholild 
be  kept. 

Various  methods  have  been  suggested  for  taking  the 
temperature  of  a  coal  stack  :  most  of  them  are  incorrect  and 
misleading,  the  error  always  being  the  dangerous  one  of 
making  the  temperatrra  appe.ar  lower  than  it  actually  is. 
■  One  proposal  is  to  drive  a  pipe  down  into  the  coal  where 
the  temperature  is  required  to  be  taken,  and  lower  a  ther- 
mometer down  it  by  means  of  a  string  ;  the  method  of 
taking  the  reading  is  to  haul  the  thermometer  madly  up  the 
pipe,  and,  if  one  has  the  luck  to  bring  it  up  unbroken,  to 
snatch  a  reading  of  the  rapidly  falling  mercury,  add  as  much 
as  you  think  projicr  to  allow  for  the  drop  in  the  reading  which 
occurs  when  hauling  the  instrument  up,  and  then  pretend 
that  a  satisfac^tory  reading  has  been  taken.  Another  method 
is  to  fill  the  tube  with  water  or  other  liquid  :  this  is  cer- 
tainly an  improvement,  inasmuch  as  the  reading  of  the 
tlicrmometcr  does  represent  the  correct  temperature  of  some- 
thing— ^although  the  something  is  not  the  coal  in  the 
interior  of  the  stack  but  the  water  in  the  pipe  ;  and  what 
use  that  is,  I  am  unable  to  see.  A  much  more  accurate, 
but  needlessly  expensive,  system  is  to  use  some  form  of 
electrical  thermometer,  placing  its  resistance  or  thermo- 
couple element  in  that  part  of  the  stack  the  temperature  of 
whirh  it  is  required  to  ascertain.  To  overcome  the  dis- 
advaiitiiges  of  these  methods  I  have  proposed  the  system 
illustrated  in  the  accompanying  sketches,  this  system  being 
at  ome  cheap,  simple,  and  accurate.  Fig.  1  shows  an 
ordinary  stem  thermometer,  graduated  to,  say,  22(/  F.. 
enclosed  in  a  gliws  tube  such  jus  a  Iwiler  gauge  glass  :  both 
ends  of  the  tiilje  arc  fitted  with  corks,  the  bottom  one  being  . 
stuck  in  with  varnish  to  prevent  any  risk  of  its  dropping 
out  and  losing  the  thermometer.  The  ghuss  tube  is  nearly 
filled  with  wiitT,  and  a  string  attached  to  the  upper  end 
serves  to  lower  it  into  the  thermometer  pocket.  It  is  evi- 
dent thit,  xs  the  gliws  tube,  water,  and  thermometer 
together  have  a  much  greater  capacity  for  heat  than  t*-  o/-' 
tfcormometer  alone,  no  appreciable  drop  in  the  level  ' ' 


mercury  will  occur  as  the  instrument  is  drawn  up  the 
pocket,  and  no  doubt  need  be  entertained  that  the  reading 
taken  is  a  correct  one,  provided  that  the  instrument  is  sub- 
jected to  the  correct  temperature  when  in  position  at  the 
bottom  of  the  pocket.  By  proper  arrangement  of  the 
pocket  this  can  be  ensured  ;  the  pocket,  which,  as  shown  in 
fig.  2  consists  of  a  piece  of  2-in.  iron  pipe  of  a  convenient 
length  fitted  with  a  pointed  plug  at  the  i)ottom  and  a  loosely 
fitting  lid  at  the  top,  should  contain  just  sufficient  oil  to 
immerse  the  thermometer  tube  completely.  A  very  accurate 
indication  of  the  temperature  of  the  coal  adjacent  to  the 
bottom  of  the  pocket  may  then  l)e  obtained,  from  which  the 
condition  of  the  interior  of  the  stack  may  be  deduced. 

No  more  liquid  than  a  sufficient  amount  to  submerge  the 
thermometer  tube  completely  should  be  placed  in  the 
pocket  ;  if  an  excess  be  used,  convection  currents  in  the 
liquid  may  cause  a  low  reading,  and,  if  an  insufficient 
quantity  of  liquid  be  used,  a  similar  result  may  be  due  to 
convection  currents  in  the  air.  The  lid  has  the  effect,  not 
only  of  keeping  the  pocket  free  fi'om  small  coal  or  other 
foreign  matter  and  forming  an  attachment  for  the  ther- 
mometer string,  but  also  of  preventing  any  possibility  of 
errors  due  to  the  cold  outer  air  obtaining  ingress  to  the 
pocket. 

It  cannot  be  definitely  laid  down  thatthere  is  a  distinct 
temperature  limit  below  which  a  coal  stack  is  safe  and 


Fm.  1.  Fio.  2. 

alKive  which  it  is  in  danger,  though,  of  course,  if  the 
temperature  is  approaching  200°  F.  the  stack  is  undoubtedly 
in  a  dangerous  condition.  Tlie  rate  of  increase  of  tem|>cra- 
ture  is  a  much  more  im])ortant  factor,  and  from  this, 
together  with  any  tendency  the  increase  may  show  to 
proceed  either  faster  or  slower,  a  sound  conclusion  regarding 
the  safety  of  the  stack  may  be  drawn.  For  instance,  a  stack 
whose  tempt^rature  has  reached,  say,  140°  F.  but  shows  little 
or  no  tendency  to  rise  further,  is  in  a  much  safer  condition 
than  one  whose  temperature  is  at  the  time  of  observation 
low — say  110^  F. — but  is  showing  a  tendency  to  rise  more 
and  more  rapidly.  It  is,  therefore,  useful  to  plot  a  graph 
of  the  temperature  on  a  time  base,  and  to  give  special 
attention  to  any  stack  wliii-h  may  show  a  steep  temperature 
graph,  particularly  if  its  sl(i|v>  be  an  increasing  one.  From 
this,  the  necessity  for  taking  tenqieraturcs  acc;urately  will  at. 
once  be  evident,  and  the  value  of  such  a  simple  and  efficient 
means  of  doing  this,  as  has  been  detailed  above,  will  need 
no  further  demonstration. 

'    There  seems  to  be  little  room  for  doubt  that  a  wet  coal, 
'"^••h  as  a  washed  slack,  has  a  distinctly  greater  tendency  to 
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overheat  than  a  ilrv  one.  The  lower  portion  of  a  waudii  of 
waslied  shiek  is  often  uneomfortahly  hot  to  the  toiieli,  even 
thdutrh  the  wajjon  may  nut  have  stood  very  lonjr.  Tliis  is 
probably  due  to  the  ^'reater  blanketin£C  action  of  tiiu  tine, 
wet  eoal,  which  retards  the  escape  of  the  heat.  For  this 
reason  it  is  a  bad  policy  to  j)Ut  a  rousjli  dry  slack  at  the 
bottom  of  a  .stack  and  cover  any  consiiU^rable  portion  of  it 
with  wet  slack.  No  donbt  much  les.s  risk  would  be  run  if 
the  arrangement  were  reversed.  A  rons^li  analojiy,  which 
will  appeal  to  those  readers,  of  whom  there  arc,  no  doubt, 
many  at  the  present  time,  who  have  had  gardeninjr  experi- 
ence, is  that  of  a  "  sn)otlier  "  tire  for  burning  garden  rubbish  ; 
here  slow,  but  steady,  combustion  is  reiiuircd,  and  to  secure 
this,  one  puts  the  larger,  more  combustible  matter  at  the 
bottom,  and  covers  it  progressively  with  smaller  and  smaller, 
less  and  less  inflammable  stuiV,  carefully  providing  just 
suflieient  means  for  air  to  reatdi  the  interior.  Exactly  the 
opjxisite  principle  is  the  one  to  follow  in  laying  down  a  eoal 
stack. 

On  the  question  of  ventilation  very  conflicting  opinions 
exist,  but  most  people  seem  to  hold  the  belief  that  venti- 
lation is  an  advantage.  For  my  own  part,  while  I  am  quite 
prepared  to  agree  with  that  belief,  provided  that  the  stack 
is  thoroughly  and  completely  ventilated,  I  contend  that  this 
is  a  very  dilHcult  problem,  and  that  ineflicient  ventilation 
is  much  worse  than  no  ventilation  at  all.  For  example,  if  a 
stack  could  be  sealed  up  completely  air-tight,  a  little  heating 
might  occur  at  first  until  the  small  (juantity  of  oxygen 
present  in  the  air  filling  the  interstices  between  the  particles 
of  coal  had  been  consumed,  but,  after  that,  no  further  action 
could  take  place,  and  the  stack  would  cool  down  again. 
But  if  an  inefficient  ventilating  system  were  in  use,  the  air 
which  had  been  robbed  of  its  oxygen  would  be  replaced  by 
fresh  air,  and,  at  the  same  time,  the  inflamniable  gases  given 
off  by  the  coal  would,  in  a  large  proportion,  remain  in  the 
stack,  so  that  further  heating  would  be  the  result.  Further, 
should  a  tire  actually  break  out,  any  \-entilating  system  of 
pipes  would  act  as  flues,  making  it  burn  more  fiercely  by 
creating  a  draught  of  air,  and  spreading  it  by  carrying  the 
heated  jjroducts  of  combustion  to  other  parts  of  the  stack. 
An  elticieut  ventilating  system  would  have  to  carry  away 
all  inflammable  and  hot  gases  from  every  part  of  the  stack, 
thus  ensuring  that  no  dangerous  accumulations  whatever 
should  take  place.  This  is  neither  an  easy  nor  a  cheap 
matter,  and  a  better  policy  is  to  make  the  stack  as  air-tight 
as  possible,  and  to  keep  its  depth  within  such  reasonable 
limits  as  I  have  already  suggested. 

It  is  no  easy  matter  to  extinguish  a  stack  which  has 
already  fired.  Playing  water  upon  it  with  a  hose-pipe 
is  not  very  satisfactory  in  its  results  ;  it  e\'en  seems  to  have 
the  \-ery  unwelcome  one  of  spreading  the  area  of  the  fire. 
Excepting  as  a  temporary  expedient  to  enable  men  to  handle 
the  coal,  it  should  not  be  resorted  to.  If  the  hose  pipe  be 
used  from  the  top  of  the  stack  there  is  considerable  risk  of 
a  quite  dangerous  explosion  taking  place  when  the  water 
reaches  the  fire  :  considerable  ([uantities  of  steam,  hot  water, 
foul  gas,  and  tinders  may  be  shot  up,  with  possibly  serious 
results.  The  best  policy  is,  if  the  stack  is  a  small  one,  i>s 
ft  ought  to  be,  to  remove  the  whole  of  it,  and,  if  possible, 
use  it  on  the  boiler  tires  at  once.  Parts  of  it  which  have 
not  suffered  much  damage  may  be  used  to  form  the  begin- 
ning of  a  new  stack- ;  as  tliey  will  have  lost  nnich  of  their 
volatile  constituents  they  should,  after  cooling,  be  perfectly 
safe.  If  the  stack  is,  unfortunately,  a  large  one.  the  area 
of  the  tire  should  be  located  and  isolated  from  the  remainder 
by  digging  a  division  through  the  stack  as  quickly  as 
possible. 

The  process  of  removing  coal  from  a  burning  stack  is  an 
unpleasant  and  dangerous  one,  and  the  necessity  for  it 
should  be  a\"oided  as  far  as  possible.  I  will,  therefore,  con- 
clude by  summarising  the  means  by  which  coal  may  be 
stored  in  sta<.ks  with  a  minimum  of  danger.  The  coal 
should  not  be  stored  in  one  large  stack,  but  in  several  stacks 
each  of  a  moderate  size  ;  the  depth  of  each  stack  should  be 
such  that  uo  \>avt  of  the  coal  is  more  than  10  ft.  at  the  most 
distant  frotn  the  surface  ;  accurate  temperature  readings 
should  be-taken  regularly  and  recorded.  If  possii)le,  the 
coal  should  be  graded;  the  tine -at  the  bottom,  the  coai-ser 
ati  tlie  top;  Ventiktion  should  riot  be  used  ;  the  coal  may 
with  advantage  be  dumped  in  small  heaps  to  season  prior  to 


stacking.  I  have  little  doubt  that  the  more  closely  these 
rules  ai'c  adhered  to  tho  less  will  be  risk  of  loss  due  to 
spontaneous  ignition. 


THE     INSURANCE     OF     ELECTRICAL 
MACHINERY. 
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(Co/tclui/ed  from  jmi/e    581.) 

Colliery  companies  are  possibly  the  class  of  electric  jMiwer 
users  who  favour  insurance  most.  Thi.s  is  only  natural,  as 
the  conditions  of  working  in  coal  mines  are  hard,  and 
breakdowns  are  fretiuent,  especially  in  wet  mines,  where  the 
air  is  laden  with  moisture. 

The  average  colliery  manager  or  owner  places  great  value 
on  the  insurance  com))any's  quarterly  reports.  Although 
not  an  expert  in  electrical  matters,  he  has  sufficient  technical 
knowledge  to  understand  thoroughly  the  defects  reported,  and 
he  will  usually  feel  impelled  to  aid  his  electrician  by  giving 
facilities  to  have  a  faulty  motor  or  armature  brought  to  the 
surface  for  overhaul. 

When  a  breakdown  occurs  and  the  defective  part  is  sent 
away  for  repair,  he  receives  one  or  more  reports  stating  what 
repairs  arc  being  executed,  and  when  the  part  is  likely  to  be 
ready  for  dispatch. 

At  certain  collieries  possessing  a  number  of  electric  coal- 
cutters, together  with  a  considerable  amount  of  other  under- 
ground electric  plant,  it  is  not  unusual  to  have  an  armature 
burnt  out,  on  an  average,  once  a  week.  Although  in  these 
cases  the  premium  charged  is  high,  the  fact  that  the  repairs 
are  carried  out  under  supervision,  relieves  the  colliery 
officials  from  a  considerable  amount  of  correspondence,  and 
any  doubts  whether  they  are  being  overcharged  for  repairs, 
do  not  arise,  as  the  accounts  are  rendered  direct  to  the 
insurance  company. 

The  majority  of  collieries  are  entirely  dependent  on 
electrical  machinery  to  maintain  their  output,  and  owners 
realise  that  efficient  inspection  is  a  valuable  feature  to 
ensure  continuity  of  output.  It  is  for  this  reason  that  the 
percentage  of  colliery  com]ianies  who  have  tried  insurance 
and  given  it  up  is  extremely  small. 

The  ado])tion  of  turbo-alternators  by  many  of  the  smaller 
municipalities  and  electric  supply  companies  has  caused 
these  concerns  to  consider  the  question  of  insurance. 

Turbine  plant  is  by  no  means  beyond  the  possibility  of 
breakdown,  as  anyone  with  experience  of  this  type  knows 
to  his  cost,  and  it  is  the  "  glorious  uncertainty  "  and  the 
extensive  amount  of  damage  which  may  occur  in  a  few 
seconds  of  time  which  dictate  insurance  to  all  users  except, 
perhaps,  a  few  large  undertakings  having  a  special  reserve 
fund  to  meet  contingencies. 

A  fairly  large  turbine  set  will  cost  some  £20,000  complete, 
and  it  may  be  insured  for  the  full  amount  if  desiredj  or 
against  damage  amountiug  to,  say,  £10,000  or  £7,")00. 

The  question  of  damage  to  surrounding  jirojierty  should 
be  carefully  considered  when  insuring  turlio-alternators,  as 
the  ordinary,  policy  only  covers  damage  to  the  machine 
itself  by  breakdown.  It  is,  therefore,  in  many  case?, 
advisable  to  have  the  policy  endorsed  so  as  to  include  damag( 
to  surrounding  jtroperty.  The  risk  of  external  damage  is 
not  great,  and  consequently  the  additional  premium  is 
small  i)ercentage. 

A  case  occurred  a  short  time  ago  illustrating  tue 
uncertainty  of  turbo-alternator  I'isks.  An  h.t.  machine  i 
about  1,000  Kw.  capacity  was  insured  when  it  was  installed 
and  ic  worked  in  an  exemplary  manner  for  several  years.  So 
satisfactory  was  its  behaviour,  that  the  firm  who  owned  it 
decided  to  give  up  insuring  it :  but  only  a  few  niiriiLO.-. 
after  cancelling  their  policy  a  serious  breakdown  took  place, 
necessitating  considerable  expenditure  for  repairs.  Needless 
to  add,  the  machine  was  insured  again  when  it  wa.s  repaired 
and  resumed  work  once  more. 

As  the  use  of  electric  jiower  is  growing  i-a]>idly  among 
small  ])Ower  consumers,  foi'  whose  requirements  one  or  two 
motors  are  sufficient,  and  who  thus  do  not  require  to  etujjloy 
an  engineer  or  electrician,  electrical  insiirance  and  insiKjction 
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appears  to  have  a  considerabk'  future  before  it,  and 
additional  electrical  surveyors  will  he  required  each 
succeediusi-  year. 

The  qualifications  required  of  a  surveyor  are  twofold,  and, 
to  use  an  American  mode  of  ex]ivcssion,  they  may  be  stated 
us  follows  : — 

Tact  anil  common  sense  ...         ...         ...     .50  per  cent. 

Ens'ineerin;;' knowledge .''id  per  cent. 

It  goes  without  sayin;;;,  that  an  electrical  surveyor  must 
have  a  good  theoretical  training,  so  that  he  can  diagnose 
irregularities  in  the  working  of  the  machinery  he  inspects, 
and  thus  indicate  the  remedy.  A  good  practical  knowledge 
of  armature  winding  is  very  useful  when  dealing  with  repairs, 
but  is  not  essential. 

Some  insurance  companies  re(|uire  candidates  to  sit  for  a 
written  examination  of  an  elementary  description,  but, 
usually,  an  applicant's  theoretical  ipuUifications  can  be 
suitably  judged  by  the  certificates  he  holds  from  technical 
colleges.  A  tactful  manner  in  dealing  with  clients  when 
breakdowns  occur  is  a  sine  iiun  ima  to  the  inspector  who 
means  to  be  successful. 

Occasionally  a  breakdown  arises  which  requires  delicate 
handling  by  the  inspector,  such  as,  for  example,  the  case  of 
an  attendant  examining  a  motor  with  a  lighted  taper,  and 
thereby  setting  it  on  fire  owing  to  accumulated  wool  fluff 
and  oil  about  the  lirushgear. 

A  breakdown  policy  would  not  cover  damage  to  windings 
from  such  a  cause,  and  unless  the  owner  was  insured  against 
fire,  he  would  require  to  make  good  the  damage,  caused  by 
his  employe's  carelessness,  at  his  own  cost. 

Such  incidents,  fortunately,  are  infre(|uent,  and  if  the 
matter  is  explained  in  a  judicious  maimer,  no  feeling  of 
injustice  will  be  left  in  the  mind  of  the  owner. 

Many  persons,  on  receiving  a  policy  of  insurance,  lock  it 
in  a  safe  without  reading  the  printed  "Conditions"  and 
"Definitions."  These  "  Conditions  "  state  in  legal  phrase- 
ology that  while  the  insurance  company  is  lialile  for  all  break- 
downs happenins;  to  the  machine  itself  whilst  at  work,  unless 
iraused  by  habitual  overloading,  the  owner  may  require  to 
renew,  at  his  own  expense,  certain  parts,  such  as  carbon 
brushes,  commutator,  or  bearing  bushes,  which  are  liable  to 
wear  out  from  time  to  time. 

In  coni'lusion,  it  may  be  stated  that  policies  are  issued 
for  a  year  at  a  time,  and  it  is  open  to  either  the  insured  or 
the  insurer  to  cancel  the  policy  at  the  amuval  date  when  it 
falls  due  for  renewal. 

This  is  a  valuable  safeguard  to  both  parties  to  the 
contract,  and  it  tends  to  ensure  smooth  working  and  prevents 
any  high-handed  action. 


THE  GOVERNMENT  AND  FOREIGN  TRADE. 


{Oonrluikd  from  prnje  582.) 

We  are  glad  to  learn  tliat  it  is  proiwsed  to  bring  about 
measures  of  reform  in  connection  with  the  Bonnl  tif  Trmh 
.loiiniiil.  We  do  not  wish  to  underrate  its  jiast  usefulness, 
but  we  shall  certaitily  welcome  it  in  its  revised  form  if  it 
is  going  to  be  of  real  value  in  circulating  articles  founded 
on  official  information  which  will  help  the  traders  of  the 
country  promptly,  and  if  it  is  going  to  co-operate  with 
the  trade  journals  —  an  office  which  it  has  filled  in  an 
a'-'ceptable  hut  limited  way  ia  the^a.st. 

We  presume  it  will  not  be  long  now  before  the  Govern- 
ment is  able  to  announce  the  names  of  the  twelve  new 
Trade  Commissioners  from  whom  we  expect  so  much.  \\'e 
liclieve  that  jiractically  all  of  them  will  be  found  to  lie  men 
of  business  experience  ;  but  until  the  names  are  known  we 
shall  be  unable  to  estimate  how  far  their  (|Ualiftcations 
promise  well  in  res|K'ct  to  the  great  euiiineeriug  and  elec- 
tri(»l  industries,  in  the  future  of  which  we  are  naturally 
more  directly  interested.  We  have  long  observed  how 
valuable  have  been  the  services  rendered  by  the  four  Trade 
Commis-iioners  acting  for  us  in  Canada,  Australia,  South 
Africa,  and  New  Zealand,  and  we  trust  that  now  that  the 
number  is  increased  to  sixteen,  spreading  their  efiforts  over 
wider  fields,  British  industry  will  be  tflat«rially  advantaged, 
l)ut  our  mnniifncturers  and  traders  will  require  to  sUow  a 


full  measure  of  confidence  in  their  ability  by  availing  them- 
selves of  the  valuable  co-operation  in  information  and  action 
which  these  Commissioners  are  able  to  afford  them.  This 
remark  ajiplies  to  the  period  of  activity  of  these  officials 
while  in  the  markets  to  which  they  will  devote  their  energies, 
and  also  to  their  visits  Home  when  our  firms  are  able  to 
interview  them.  Of  course,  at  this  date  it  goes  without 
saying  that  the  Commissioners  will  requirp  to  be  most  fully 
informed  regarding  our  industrial  manufacturing  ability 
anil  capacity  before  starting  to  take  up  their  posts  abroad. 
It  is  reasonable  to  suppose  that,  however  extensive  theii' 
general  knowledge  of  certain  trades  may  be  now,  they  will 
have  other  things  to  learn  before  they  proceed  to  the  scene 
of  action  abroad.  It  has  been  obvious  in  the  past  that  only 
first-class  men  will  be  possessed  of  the  training  and  experi- 
ence that  will  fit  them  for  this  very  important  duty  to  the 
State  and  to  industry,  and  we  are  glad  to  know  that  it  is 
intended  that  the  remuneration  and  allowances  are  to  be 
such  as  to  make  the  posts  attractive  to  men  of  the 
rccjuired  type.  As  we  had  occasion  sewral  years 
ago  to  urge  an  improvement  in  the  remuneration  of 
our  Commissioners,  we  welcome  the  more  reasonable 
treatment  that  is  to  be  meted  out  to  this  branch 
of  the  Overseas  Intelligence  Services.  It  is  intended  that 
the  Commissioners'  extended  activities  will  affect  India 
and  some  of  the  Crown  Colonies  and  Protectorates,  as  well 
as  the  self-governing  Dominions.  The  Commercial 
Attache  Service  is  also  being  reorganised  and  greatly  increased 
in  numbers.  The  control  of  both  these  Services  has  been 
handed  over  to  the  new  Deiiartment.  The  improvement 
of  the  Consular  Service,  the  need  for  which  everybody 
recognises,  is  also  being  dealt  with,  but  veiy  many  matters 
in  this  connection  require  adjustment,  and  when  so  many 
excellent  men  who  could  fill  such  posts  with  distinction 
and  success  are  engaged  with  the  Forces,  it  is  not  possible 
to  ]iroceed  so  ex]ieditiously  as  might  have  been  done  were 
they  aval lal lie  now.  The  Consular  Service  is  not  as  yet 
under  the  control  of  the  new  Department,  but  for  the 
present  it  has  lieen  ]ilaced  under  Sir  A.  Steel-Maitland's 
personal  charge  as  Parliamentary  Under-Secretary  in  the 
Foreign  Office.  It  is  proposed  that  the  Commercial  and 
Consular  Departments  of  the  Foreign  Office  shall  be 
definitely  assimilated  by  the  new  Department  when 
adequate  accommodation  for  the  entire  new  Department  has 
been  obtained  near  the  Foreign  Office. 

There  can  be  no  question  that  Sir  A.  Steel-Maitland  has 
personally  a  correct  appreciation  of  what  German  commercial 
strategy  has  been  in  the  past.  It  is  almost  impossible  to 
doulit  that  those  who  arc  working  under,  or  in  co-operation 
with,  him  will  ha\e  tliat  same  understanding  of  the  situation 
and  of  the  responsibility  resting  upon  us  as  a  nation  to  be 
equal  to  whatever  the  future  may  bring  forth.  This  new- 
organisation,  given,  as  we  say,  goodwill  on  the  jiart  of  its 
different  sections,  also  confidence  in  its  intentions  and 
abilities  on  the  ]«rt  of  traders,  should  go  far  to  give  us  the 
neeilcd  measure  of  (lovcrnmcntal  assistance,  as  regards 
intelligence  service,  that  is  required. 

Since  the  foregoing  was  written  the  following  official 
announcement  has  apjieared  in  the  7>'')('/v/f;/  Tniilv  .loiinidl : — 

The  new  .loint  Department  of  the  Board  of  Trade  and  the  Foreign 
Office  has  now  been  constituted. 

The  new  Department  will  be  known  as  the  Department  of 
Oveiseas  Trade  (Development  and  Intelligence^  It  will  be  repre- 
sented in  Parliament  by  Sir  Arthur  Steel-Maitland,  M.P.,  who  will 
occupy  the  position  both  of  .Vdditional  Under-Secretary  of  State 
for  Foreiirn  .\fFairs  and  also  of  .Vdditional  Parliamentary  Secretary 
at  the  Hoard  of  Trade.  The  Department  will  comprise  the  existinjT 
Department  of  Commercial  Iiitelli^rence  of  the  Hoard  of  Trade, 
incliidint.'  the  mana^'cmcnt  of  the  British  Industries  Fairs,  the  War 
Tr.aiie  Intellifrence  Department,  the  section  of  the  Foroitrn  Trade 
Department'  of  the  ForeiRn  Oltict:  dealinff  with  Form  K  and  with 
other  matters  relating  to  the  jiromotion  of  t  raile  abroafl  ;  and 
certain  functions  now  piM-fonncd  at  the  Forei^'n  Office  in  connection 
with  commerial  intellicenoe  and  with  the  Commercial  Attach^  and 
Consular  Services.  Sir  William  (lark,  K.C.S.I.,  C.M.G.,  has  been 
appointed  Comptroller- (ieneral  of  the  new  Department,  and 
Mr.  F.  G.  A.  Butler,  C,B.,  C.M.ti.,  formerly  of  the  Colonial  Office, 
has  been  appointed  Director  of  the  Overseas  Division, 

The  temporary  headquarters  of  the  Department  will  be  at 
'?<.  Basinphall  Street,  London,  E.C.  2,  to  which  personal  letters  for 
Sir  Arthur  Steel-Maitland   should  be  addressed.     The  Commercial 

•  Attention  is  caUed  to  the  fact  (as  regards  which  some  misconception  hos 
prevalledi  that  the  whole  o(  the  rest  of  the  Foreign  Trade  Department  will 
remain  as  heretofore  under  the  Controllorship  of  Sir  Ernest  Pollock,  K.B.E., 
KC,  M.P.,  at  ljanca8t5rHou>,', 
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Intellitrencc  staff  will  for  the  present  uontimie  to  lie  houseil  iil  tlie 
siiine  mUlress.  The  oltiee  at  Basiiiw-hall  Street  contains  an  Imiiiirv 
Bureau  where  information  on  all  matters  affeotintr  trade  can  lie 
obtained  on  personal  api)lioation  ;  or  incjuiries  can  he  addressed 
there  either  hy  post  or  telephone  (telephone  numbers,  London  Wall, 
47i:i  to  4717. 

The  War  Trade  Intellifrence  staff  will  remain  at  their  existing- 
otliees  in  Lake  BuildiiiK-s,  London,  S.W.  1. 


WIRELESS     TRANSMITTING     STATIONS    ON 
GERMAN     AEROPLANES. 


Some  liigblv  impoiiant  and  inturestin",'  iiifonnation  on  tin' 
menus  adopted  by  the  (ifiinans  for  signal  lint;  betwueii 
aeroplanes  and  land  batteries,  infantry,  &<:,  i.s  i;iven  in  f.ii 
Nature  for  December  Sth.  It  i.s  realised,  of  coui'se,  that 
owinojto  engine  noise,  itc.  aeroplanes  can  only  transmit,  and 
not  receive  wireles.s  niessaiies. 

The  receiviiifr  station  on  the  latest  type  of  (Jerinan 
aeroplane  consists  of  : — 

1.  A  generator  of  n.c.  and  a.c. 
i.  The  oscillating  eircnit. 
;5.  The  anteinia. 

].  At  first  the  necessary  current  was  provided  Ijy  a  storage 
battery.  Difficulties  arose,  ]iowe\-er  ;  the  batteries  were 
very  lieavy,  very  fragile,  and  liable  to  be  discharged  raj^idly. 
Small  A.c.  and  u.c.  generators  were  then  fitted.  These 
generators  are  driven  by  an  air  screw,  or  are  coupled  to  the 
aero  motor  by  a  coupling  (clutch)  ojierated  bv  the  pilot. 
The  generating  plant,  styled  "J.  A.  Flieg,  I'.iir,"  by  the 
Germans,  comprises  two  generators  mounted  on  the  same 
shaft.  One  of  these,  forming  a  simple  dynamo,  supplies  the 
D.c,  and  is  used  for  exciting  the  alternator,  for  the  oscil- 
lator circuit,  and  probably  also  for  lighting  the  lamps  and 
projectors  on  the  aeroplane. 

The  other  generator  supplies  the  A.c.  for  the  oscillating 
circuit. 

The  three  types  of  transmitter  actually  employed  are  the 
"  Sender"  type  C,  lIUi;,  the  "  Hiith  transmitter,"  and  the 
"  Telefunken  transmitter." 

TJnderneatli  the  alternator  is  a  sort  of  case,  into  which 
12  terminals  lead.  These  terminals  permit  of  inserting  in 
the  exciting  circuit  different  values  of  a  resistance  placed  in 
series,  and  housed  uuder  the  geuerator. 

According  to  the  type  of  transmitter  fitted  on  the  aero- 
plane, these  terminals  are  used  with  the  corresponding  types 
of  current.  For  check  purposes  they  are  connectediip  by 
connecting  plates  corresponding  to'  the  transmitter  em- 
ployed, the  connectors  being  small  plates  of  insulating 
material. 

In  the  cover  of  the  cise  mentioned  above  is  a  small 
transparent  window  for  observing  whether  the  generator  is 
properly  regulated  in  respect  of  its  oscillating  circuit.  The 
generators  are  co:istructed  so  as  to  work  rotating  either 
right  or  left,  according  as  they  are  driven  by  air  screws  or 
by  the  aero  engine.  The  'type  of  generating  set  just 
described  weighs,  with  its  air  screw,  cables,  ^Vrc,  10-3  kilo- 
grams (about  -2?,  lb.).  The  driving  screw  is  designed  to 
givo  a  speed  of  4,.j()0  r.i-.ji.  with  a  wind  speed  of  150  km. 
(say  ilO  miles  per  hour).  Variations  of  aeroplane  speed 
do  not  appreciably  affect  the  x)utput  of  the  generating  set. 
The  set  is  air-cooled. 

•2.  Trnnsmittimi  A/i/xin/his.  —  The  "  Telefunken  " 
apparatus  comprises  the  usual  parts,  the  whole  being  con- 
tained in  a  case  measuring  about  14  in.  x  10  in.  x  C  in., 
and  weighing  some  I'.i  lb.  These  parts  are  :  a  transformer! 
a  condenser,  a  plate-type  spark  gap,  and  a  variometer.  There 
is  a  three-stud  contact  device  for  varying  the  intensity 
of  emission  by  a  rheostat  in  the  e.xcitation  circuit,  and  at 
the  same  time  decreasing  the  resistance  of  the  spark-gap  by 
short-circuiting  part  of  the  plates. 

Another  three-stud  contact  permits  of  employing  three 
different  wave  lengths,  viz.,  1.50,  200  and  I'.iO 'metres,  by 
using  one  ormore  turns  of  an  Ondin  coil.  The  variometer 
(variable. self-inductan^'e)  permits  of  tuning  the  aerial  with 
the  primary  circuit.  The  observer  knows' that  his  circuit 
is  properly  regulated  when  the  ammeter  pointer  attains  a 
maximum. 


;!.  The  transmitting  aerial  is  formed  by  a  1-nini. 
diameter  copjier  calile  about  40  metres  long.  This  wire, 
\yi)ich  hangs  below  tlie  aeroi)lane,  tends  to  assume  a  nearly 
horizontal  position  Ijy  reason  of  its  inertia  and  the  wim'l 
resistance. 

A  special  arrangement  is  provided  for  preventing  the 
antenna  swaying,  and  for  ensuring  that  the  correct  length 
is  unwound.  The  manijinlator  and  ainmcter  are  of  the  usual 
tyi)c.  The  conductors  of  this  system  are  insulated  and 
mounted  in  special  lle.xible  aluminium  tubes. 

'J"he  total  weight  of  the  complete  set  is  as  follows  — 

Oscillatory  circuit         g■^  kjr. 

Generator  system  10":J 

Aerial,  &c.    _     ...         ...         ^■'j 

Manipulator,  wiring,  .and  ammeter  ...         H'O   ,', 

2.-)7  kp. 
or,  say,  J  cwt. 

The  mean  range  of  the  set  seems  to  be  about  3.".  kilo- 
metres, or  something  over  20  miles. 

E\ery  squadron  of  the  German  Army  Service  Corps 
attached  to  the  air  service  includes  a  tractor  wagon  specially 
fitted  up  for  dealing  with  repairs  to,  and  tests  on,  wireless 
sets. 

The  article  from  which  this  information  is  derived  is 
fully  illustrated  liy  photographs  and  diagrams.— E.  S.  H. 


JUSTIFIABLE     INDUSTRIAL     UNREST. 


By  G.  basil  BARHAM. 


Everyone  who  is  in  close  touch  with  the  engineering 
trades  is  aware  that  a  good  deal  of  unrest  exists,  and  tha^ 
this  is  due  principally  to  the  inequality  between  the  wages 
paid  to  those  who  have  been  in  the  shops  since  boyhood, 
and  who  have  attained  a  high  degree  of  skill,  and  those 
who  have  drifted  into  the  fitting  and  machine  tool  shops 
sinre  the  war,  and  who  possess  neither  experience  nor 
special  skill.  These  men  are  engaged  principally  on  repe- 
tition work,  and  in  many  instances  can  earn,  with  com- 
paratively little  effort,  more  money  than  tliose  who  have 
been  in  the  trade  for  years.  No  one  with  a  sense  of  equity 
can  endorse  a  system  of  payment  under  which  a  labourer 
who  merely  feeds  metal  bars  into  an  automatic  machine 
receives  more  than  the  skilled  supervisor,  tool  maker,  or 
tool  setter,  on  whose  accurate  work  the  correct  running  of 
his  machine  depends.  Yet  this  is  the  system  which  obtains 
in  a  great  number  of  shops,  and  countless  instances  could 
be  given  where  the  difference  in  wages  runs  into  pounds 
per  week  rather  than  shillings. 

Since  this  Inequality  was  first  recognised,  a  number  of 
movements  have  aimed  at  rectifying  the  anomaly,  but 
neither  individually  nor  colle<'tively  have  they  achieved  their 
oliject ;  and  it  is  hardly  to  Ije  wondered  at  that  the  skilled 
workman,  irritated  at  their  failure,  has  been  tempted,  in 
some  instances,  to  take  matters  into  his  own  hands,  and  see 
whether  by  forcp  majeure  he  cannot  bring  about  a  better 
state  of  things. 

The  weapons  he  has  employed  have  been  threats  to  stop 
work,  threats  to  stop  all  overtime,  threats  to  stop  dilution, 
and  even  to  restrict  production  by  less  creditable  and 
legitimate  means.  No  talk  of  payment  by  results  will  meet 
his  approval,  as  he  knows  that  amongst  many  grades  of 
engineers — especially  those  possessing  considerable  skill — 
piece-work  rates  or  premium  bonuses  could  not  be  intro- 
duced. General  fitters  and  turners,  the  more  skilled 
amongst  the  pattern  makers,  and  tool  setters  are  men  who 
couhl  not  be  paid  at  piece-work  rates,  at  least  for  the 
greater  part  of  their  work,  although  it  is  true  that  many 
of  the  setters- up  and  some  of  the  tool-room  hands  share  in 
the  bonus  earned  by  the  men  in  charge  of  the  machines  foi- 
which  they  look  after  the  work-setting  and  the  tool-making 
and  setting  respectively. 

It  is  time  that  the  employers  generally  recognised  the 
fact  that  the  skilled  workmen  are  strongly  opposed  to  the 
establishment  of  any  system  of  "  premium  bonus."  The 
Employers'  Federation  would  be  well  advised  to  give  way 
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ou  this  point ;  as  a  matter  of  fact,  it  has  little  to  i-omiiiend 
it,  and  it  is  generally  admittcil  to  bo  unfair,  as  under  it 
men  only  recei\-u  a  portion,  and  not  the  whole,  of  the  value 
of  the  time  they  save  for  their  employers.  A  man  rightly 
argue.s  tiiat  if  he,  by  special  I'ffort,  succeeds  in  doing  liO 
minutes'  work  in  45  minutes,  the  value  of  the  saved  15 
minutes  should  belong  to  him,  more  particularly  as  he  feels 
that  the  employer  receives  his  share  of  the  benefit  in  the 
extra  amount  of  work  done. 

In  some  parts  of  the  country  a  sclieme  nf  collecLi\c  piece- 
work payment  has  been  ado]iteil,  and  it  has  met  with  a 
certain  urnount  of  success  in  United  States  sho])s.  It  is 
admitted  that  American  "  scientific  management "  has 
failed  up  to  now  to  serve  as  a  medium  for^  reconciling  deep- 
rooted  differences  between  employer  and  employed  ;  but  the 
system  of  payment  mentioned  has  many  good  points. 
Wliere  adopted,  it  is  arranged  thtit  piece  prices  shall  lie 
fixed  at  such  a  rate  that  an  ordiuary  workman  can  make 
time-rates  plus  50  per  cent.,  these  prices  being  fixed  by 
mutual  agreement.  A  day  worker  who  cannot  be  placed  on 
piece-rates  shall  be  paid  a  bonus  which  shall  bring  his 
wages  up  to  the  average  amount  earned  by  the  piece- 
workers ;  and  although  this  is  merely  a  bald  statement  oV 
the  scheme,  and  although  it  is  admittedly  imperfect  in 
some  respects,  it  is  a  scheme  which  at  the  present  juncture 
might  be  introduced  with  advantage,  as  it  would  do  away 
with  the  majority  of  labour  ti'oubles. 

From  the  employers'  side  it  might  be  urged  that  under 
such  a  scheme  the  energy  of  the  piece-workers  might  result 
in  a  higher  addition  to  the  wages  of  the  day  workers  than 
they  expected  or  demanded,  and  that,  consequently,  they 
would  be  satisfied  with  less.  To  those  who  argue  in  that 
way  it  is  sufficient  to  say  that  the  war  has  revolutionised 
the  old  ideas  as  to  the  relations  between  Capital  and 
Labour;  it  will  do  away  with  the  "  Ca'-canny  "  master  as 
well  as  the  "  Ca'-canny "  workman,  and  it  is  gradually 
becoming  recognised  that  the  labour  of  the  man  who  works 
with  his  lirains  and  the  labour  of  him  who  works  with  his 
hands  arc  l>oth  worth  exactly  what  they  can  obtain.  In 
both  cases  the  only  test  of  reasonableness  is  the  price  that 
can  be  commanded.  Masters  must  put  aside  the  old  idea 
that  the  amount  of  wages  paid  per  week  is  of  any  import- 
ance, and  realise  that  the  only  thing  that  matters  is  the  cost 
per  unit  of  their  production. 


REINFORCED     CONCRETE     POLES     FOR 
TRANSMISSION     CABLES, 


By  a.  V.  CHITTY. 


tl'upcr  read  before  llie  Association  of  Mining  Electrical 
Engineers,  North  of  England  Branch.) 

The  colliery  where  the3e  poles,  to  be  described,  have  been 
made  and  erected  has  undorgone  a  complete  change;  for  no 
rloctricity  of  any  kind  bad  bexm  in  use  before.  The  now 
houses  for  engines,  pumps,  boilers,  &c.,  have  all  been  built 
with  reinforced  concrete,  so  that  when  the  poles  came  to  be 
made  everything  was  ready  for  the  purpo.se. 

As  the  poles  were  not  rcquii-cd  for  a  few  months,  one  mould 
.served  to  make  them  all.  The  mould  was  made  ready;  then 
as  opportunity  occurred  the  concrete  was  i)ut  in,  and  when 
finished  hjft  to  s<;t  for  about  14  days,  according  to  the 
weather.  .\  little  water  was  thrown  over  the  concrete  occa- 
.-iimally  to  a-s-iist  the  hanlenirig,  and  wlion  set  sutfieiently  the 
box  was  taken  off  and  made  ready  for  another  mould.  At 
this  stage  the  poles  were  quite  "  green,"  und  not  safe  for 
handbag. 

The  concrete  mixer  was  kept  going  principally  to  make 
concrete  for  the  buildings,  Jcc,  but  there  are  periods  during 
work  of  this  dcRrription  when  delays  occur,  especially  at  the 
present  time.  When  the  mixer  was  not  supplying  concrete 
for  buildings,   the  concrete  was  used  for  moidding  a  pole. 

The  illustration  givp.s  the  ilimensions  of  the  pole.  Rein- 
forcing rods  run  the  full  length,  and  iron  wire  was  fa.«tened 
in  between  the  rods  to  civo  a  better  binding.  One  rod  was 
Iwnt  about  4  ft.  fcnm  the  bottom  of  the  base,  and  brought 
"lit  at  the  side,  .^n  earth-plate  wa^  attached  to  this  rod 
:i[t'>r  the  Dole  was  erected.  .\t  the  top  the  rods  nroiect  for 
.u^cient  distance  to  take  an  iron  plate  sbont  3/lfi  in.  thick 
»nd  s  j-m.  nut.  A  hole  was  left  in  the  top  to  take  the  top 
in.snlator  spindle,  and  a  slot  in  one  side  to  enable  the  nut 


to  be  secured.  A  rod  was  fastened  to  one  of  the  nuts  to 
carry,  an  overhead  earth-wire.  About  a  foot  from  the  top  a 
slot  was  left  to  take  the  cross-arm  and  a  bolt-hole  for  securing 
it. 

The  arms  were  2  ft.  6  in.  long  by  3  in.  square,  chamfered 
at  the  edges,  and  secured  to  the  pole  by  a  |-in.  bolt.  Three 
inches  from  each  cud  of  the  cross-arms  are  the  insulators. 
The  shortest  distance  between  the  wires,  provided  they  are  all 
at  au  equal  tension,  is  about  13  in.,  which  for  a  -llO-volt, 
3-]ihasc  tran.smi.ssion  is  ample. 

The  weight  of  a  '28-ft.  pole  is  about  2  tons  7  cwt.  Each 
P'ik>  was  placed  on  rollers  and  uiovod  to  its  place  of  erection, 
I'Mio  lic'iug  taken  to  sec  that  the  rolU'i's  wtTo,  fairly  equi-di.s- 
tiint  to  obviate  risk  of  cracking  the  concrete,  which  did 
happen  in  one  case.  The  best  mcthotl  is  to  move  the  irolo 
on  planks  strapped  to  it. 

The  ground  where  these  poles  were  set  was  good  solid 
clay  with  about  8  in.  of  soil  at  the  top.  The  hole  was  stepped 
down  to  about  5  ft.,  so  as  to  leave  a  solid  wall  at  the  back. 
The  pole  was  then  placed  over  the  stepped  side  of  the  hole 
and  set  into  position  by  means  of  a  derrick. 

\  board  was  placed  agauist  the  back  wall  to  prevent  it 
burying  itself  in  the  ground  and  breaking  the  earth  away 


Ri-.iNionci'.o  Concrete  Pole  fob  Transmission  C.\bles. 

W'hile  being  lifted.  No  stay  wires  were  used,  as  they  were 
not  considered  necessary  in  a  sheltcied  colliery  yard;  also 
the  length  of  span  is  only  about  10  yd.s.  For  a  transmission 
line,  say  from  one  colliery  to  another,  through  open  country, 
wind  slays  uught  be  necessary. 

One  of  the  reinforcing  rods  of  each  |iole  has  an  earth-plate 
attached  at  the  base,  and  the  poles  are  connected  together 
by  an  overhead  earth-wire  which  teiminiites  at  a  steel  tower. 
The  wire  is  taken  down  the  tower  an*!  connected  to  two  earth- 
plates  about  20  ft.  apart.  These  plates  serve  as  a  central 
earth  for  all  the  surface  motors  and  the  underground  circuits 
It  is  not  neces-sary  for  each  r'<^)le  to  have  an  earth-plate,  bu; 
they  were  convenient  for  connecting  llie  motors  to.  In  vm; 
case  of  a  long  line  with  a  number  of  polesi  an  earth-plate  fit 
everv  fifth  pole  wuuld  suffice. 

Tlie  approximal."  <-o8t  of  the  pole  is  about  i'3  10s.,  inch"' 
ing  reinforcement  and  the  mould.  .'V  wooden  creosoted  pole 
v.'oidfl  cost  at  tbc  pre«iit  time  about  2s.  a  fofit.  The  llie  m 
n  wooden  pole  would  be.  say.  15  to  20  y.-ars.  whereas  a  re... 
forced  concrete  polo  should  last  as  long  as  the  colliery.  F;- 
funeral  appearance  ar.d  ctreOgth,  concrete  is  besi. — iron  ani 
Cna\  Trades  Rcciew. 
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GAS-FIRINQ     BOILERS. 


Mr.  T.  M.  Hunter's  pain-r  was  load  hoforc  the  uiembeis 
of  the  BiR.MiNGii.\M  Local  Suction  oi'  the  Institutio.n  of 
Elkctkic.vl  Enolneers  on  December  uth.  An  abstract  of  tho 
pai>er  apt>eajiied  in  the  Ellctrical  Keview  for  December  7th 
and  14th. 

Ill  the  discussion,  Mr.  \Y.  N.  Y.  Kino  said  that  an  import- 
ant factor  was  the  question  of  dust  in  the  flues.  lu  a  pai)er 
on  "Waste-Heat  Byilers  in  Steam  riants."  read  by  Mr.  C. 
.1.  Bacon  before  the  American  Iron  and  Stwl  Institute,  opt-ii- 
heaitli  practice  was  referred  to,  and  it  was  stat<'(l  that  dust 
was  blown  off  the  tubes  every  six  hours,  'ihis  was  a  stirions 
item,  as  in  the  ca.se  of  coal-tired  boilers  two  or  three  times  a 
week  was  considered  quite  frequent  for  this  operation.  The 
result  of  leaving'  the  dust  on  the  tubes  was  a  {.'leat  loss  of 
etticiency,  on  account  of  reduction  of  heat  tran.';mi.isioi» ;  the 
amount  of  this  was  shown  in  some  figures  published  in  the 
FAectrical  Review  and  Western  Electrician,  September,  1917, 
as  follows :  — 

Thickness  of  stK>t  on  tube 1/32      1/16    1/8    3/lf)  in. 

Ijoss  of  conductivity  per  cent.  ...    9.5        26.2    45.3    69.0 

The  use  of  wa.ste  priKlucts  as  mentioned  had  been  tried  at 
various  times,  aiul  the  main  obstacles  to  successful  working 
had  l>een  reduction  of  output  from  the  plant  due  to  the  large 
amount  of  refuse,  and  the  increase  in  labour  costs  and  diffi- 
culty of  disposing  of  the  refuse.  Even  with  coal  of  the 
quality  obtainable  at  the  present  day,  the  handling  and  dis- 
l)os;il  of  ash  and  clinker  was  a  serious  item  of  expenditure. 
The  infiltration  of  air  had  an  appreciable  effect  on  the  effici- 
ency ;  boilers  should  be  fitted  with  tight  casings,  and  these 
maintained  in  good  order  to  reduce  losses  to  a  minimum. 
Explosions,  which  occurred  at  times  due  to  unburned  gas 
accumulating  in  the  flues,  were  not  often  .so  violent  as  to 
di.sturb  the  .stability  of  the  boiler,  but  did  affect  the  walls, 
loosening  the  joints,  which  had  .to  be  made  good  again  if 
heavy  losses  due  to  air  infiltration  were  to  be  avoided. 

Mr.  A.  GOLDIE  ExGHOLM  said  Mr.  Hunter  had  not  given 
any  definite  infonnation  concerning  the  costs  of  gas-firing 
boilers.  So  far-  as  he  was  aware,  it  did  not  pay  to  put  down 
gas  plant  to  recover  the  various  by-products  unless  the  plant 
could  deal  with,  say,  two  to  three  hundred  tons  of  coal  per 
day.-  Mr.  Hunter  stated  that  a  30  ft.  by  8  ft.  Lancashire 
boiler  to  evaporat<^  6,tX)0  lb.  of  water  would  require  71.000 
cu.  ft.  of  gas  per  hour  at  107  therms  per  cu.  ft.  If  the  gas 
could  be  supplied  at  1-Jd.  per  1,000  cu.  ft.,  this  would  work 
out  at  about  9s.  per  hour  for  the  gas  alone.  He  did  not 
think  that  at  present  gas  at  107  therms  could  be  supplied  at 
IJd.  per  l.OOO  cu.  ft. 

Mr.  R.  L.  Gooi.D  .said  the  author  emphasised  the  importance 
of  minimising  the  excess  of  air.  Tlie  admitted  air,  even 
when  pre-heated.  was.  he  presumed,  at  a  temperature  of  1(X) 
or  2Ct0  deg.  C.  The  excess  air  had  to  be  raised  to  a  tenipera- 
ture  of  1.200  or  1.5("W)  deg.  C.  The  consequent  reduction  of 
calorific  inten.sity  was  obvious.  They  had  to  operate  between 
this  evil  and  the  evil  of  unburnt  gases  in  the  .stack.  The.se 
unburnt  gases  probably  consisted  largely  of  combustible  ga.ses 
which  had  been  manufactured  in  the  flame,  as  distinguished 
from  gases  which  had  escaped  from  the  burner.  It  was  con- 
ceivable that  the  wetttnl  surface  of  the  boiler  might  be  the 
means  of  .so  reducing  the  temperature  in  a  region  in  which 
the  regenerated  ga.«es  were  liberated  that  they  escaped  com- 
bustion. The  importance  of  thoroughly  mixing  the  air  was 
emphasised  in  the  paper;  this  mixing  of  the  air  with  the  gas 
was.  however,  a  matt<-r  of  the  greatest  difficulty,  and  the 
regenerated  gases  escaped  combustion  on  this  account  also. 
He  suggested  an  inquiry  as  to  whether  the  desideratum  of 
sub.stantially  comiilete  combustion  with  a  minimum  of  excess 
air  could  be  more  nearly  attained  by  a  gas-fired  boiler,  the 
design  of  which  was  founded,  inter  alia,  upon  a  recognition  of 
the  existence  of  combustible  gases  generated  in  the  flame. 


LEGAL. 

G.As  Light  &  Coke  Co.  v.  The  Mf.troi-oi.it.ax  Borough  of 

H.\CKNEY. 

The  Court  of  Appeal  on  Tuesday,  December  18th,  delivered 
judgment  in  this  case. 

Lord  Ji".sticr  Sw-infex  Eady's  judgment  is  ab.stracted 
below  : — The  relators  complain  that  the  d<'fendants,  who  are 
empowered  to  supply  electrical  energy  within  their  districts, 
are  committing  breaches  of  Sections  19  and  20  of  the  Electric 
Lighting  Act.  18S2.  Tliey  complain  that  the  defendants  are 
supplying  electrical  energy  for  lighting  on  ditTerent_  tei-ras  in- 
stead of  .the  same  terms  to  persons  taking  under  similar  cir- 
cumstances a  corresponding  supply  contrary  to  Section  19. 
They  also  complain  that  the  defendants  are  showing  undue 
preference  to  persons  taking  current  for  lighting  who  also 
take  it  for  power,  contrary  to  Section  20.  Mr.  Justice  Astbury 
decided  that  the  relators  had  f.iiled  to  give  any  breach  by 
the  defendants  of  the  statutorv  'provisions,  and  dismis-sed  the 
action  and  the  i-elators'  appeal. 

The  scale  of  charge-  of  which  they  complain  is  set  out  in 
paragraph  5  of  the  Statement  of  Claim,  and  was  contained  in 


a  eirculai'  issued  by  the  defendants  in  July,  1914.  The 
plaiutills  do  not  make  any  complaint  as  to  defendants'  . 
charges  for  energy  for  lighting,  or  for  power  alone;  their 
complaint  is  limited  to  the  provision  enabling  power  users 
taking  cunent  under  the  B.l  scale  to  consume  up  to  20  per 
cent,  of  the  energy  so  taken  in  lighting  their  factories.  I'he 
subst.iaico  of  the  plaintiffs'  comjilaijit  can  be  put  in  a  very  few 
words.  They  sjvy  that  if  two  customers  take  from  the  defen- 
dants energy  for  lighting  under  what  they  allege  to  be  similar 
crcumstanc-es,  as,  lor  instance,  if  l«o  customers  take  current 
for  lighting  their  factories,  and  one  has  steam  or  gas-engine 
motive  power,  and  the  other  takes  from  the  defendants  elec- 
tric cunent  for  his  motive  iK>wer,  the  latter  is  able  to  obtain 
his  lighting  at  a  cheai>i-r  rate  than  the  former.  The  plaintiffs 
contend  that  in  such  cast?  both  customers  take  energy  'or 
lighting  under  similar  circumstances,  and  ought  to  be 
charged  at  the  .siime  rate  for  such  energy.  The  defendants 
di-spute  that  both  customers  take  cun-ent  under  similar  cir- 
cumstances, and  contend  that  the  customer  who  takes  one 
combined  supply  for  lighting  and  power— who  takes  at  least 
four  units  for  power  lor  each  unit  for  light— is  a  better  cus- 
tomer for  the  electric  station,  and  takes  energy  under  dif- 
ferent circufnstances  from  one  who  takes  it  for  fighting  only. 
The  plaintiffs'  contention  is  that  the  defendants  ought  to 
have  a  third  scale— namely,  an  intermediate  ^scalo  for  cus- 
tomers who  use  current  for  light  and  power,  higher  than  the 
scale  charged  to  power  users  only,  and  lower  than  the  scale 
charged  to  light  users  only. 

In  approaching  the  con  .si  deration  of  the  matter  in  dispute, 
it  must  be  borne  in  mind  that  customers  affect  the  central 
supply  station  differently  according  to  the  different  circum- 
stances under  which  they  take  current.  The  purpose  for 
which  current  is  taken  is  immateriaj,  except  so  far  as  the 
station  is  affected  by  the  amount  taken  and  the  circumstances 
under  which  it  is  taken.  An  ideally  perfect  customer  would 
be  one  whose  maxinmm  demand  on  the  station  was  also  his 
minimum  and  whose  load  remained  constant  throughout  the 
whole  vear.  Speaking  generally,  it  is  agreed  that  customers 
for  power  have  a  better  load  factor  and  more  favourably 
affect  the  diversitv  factor  of  the  station  than  customers  for 
lifht  A  figm-e  of  25  per  cent,  was  accepted  as  a  general 
figure  of  load  factor  for  power  users.  The  geoeral  figure 
given  as  the  load  factor  of  light  users  was  12.5.  The  diversity 
factor  of  the  station  is.  speaking  generally,  more  favourably 
affected  bv  power  users  than  by  light  users.  It  is  essential  ■ 
to  bear  in  mind  the  effect  of  load  factor  and  diversity  factor 
on  the  working  of  an  electrical  undertaking  when  considering 
the  scale  of  charges.  It  appears  that  defendants'  charge  under 
scale  A.l  for  fighting  is  neariy  double  the  charge  under  B.l 
for  power.  Under  A.l,  if  the  unit  be  taken  at  od.  for  the 
purpose  of  calculating  the  cost  of  one  hour  s  supply  at  maxi- 
mum demand,  and  then  all  current  consumed  be  charged  at 
Id  per  unit,  the  annual  charge  per  kw.  of  maximum  demand 
will  be  £1  lis.  8d.,  as  against  the  fixed  charge  of  £'4  per  year 
per  KW  for  power,  and  the  charges  lor  current  will  be  Id. 
per  unit  for  fighting  and  hi  per  unit  for  power.  Lo  com- 
plaint is  made  of  these  charges  if  enforced  for  fight  only  or 
power  onlv,  as  the  case  may  be.  It  is  now  necessary  to 
consider  the  position  of  a  power  consumer  who  is  a  lowed  to 
use  for  lighting  20  per  cent,  of  the  energy  he  takes,  bir 
John  Snell.  the  electrical  engineer  called  by  the  p  amtifls 
agreed  that  in  so  far-  as  a  power  u.ser  consumed  for  lighting  20 
per  cent,  of  the  cureent  taken,  his  load  was  rendcn^d  worse 
than  if  he  used  all  current  taken  for  power  alone,  and  that,  as 
a  c.'ass  a  power  u.ser  although  consummg  20  per  cent  of  cur- 
rent for  light  had  a  better  load  factor,  a  better  diversity 
factor  and  was  a  better  customer  than  one  taking  only  cur- 
rent for  light,  and  he  concun-ed  in  the  view  that  the  average 
price  which  .should  be  paid  by  a  consumer  taking  current  for 
power,  and  using  part  of  it  for  fight,  should  be  higher  than 
was  paid  bv  a  customer  taking  current  for  power  only,  and 
lower  than  "was  paid  by  a  customer  taking  current  for  light 
onlv.  The  defendants  point  out  that  this  is  the  effect  of  their 
automatic  scale,  and  that  in  proportion  as  the  load  factor  of 
a  power  user  is  rendered  worse  by  his  taking  current  for 
fiaht  to  that  extent  will  he  pay  at  a  higher  rate  for  all 
enei^v  consumed,  as  the  wor^e  his  load  factor  the  higher 
the  rate  at  which  he  pays  for  current  taken.  The  table  put 
in  bv  Mr.-Merz  shows  how  this  works  out  m  thehypothetica 
instance  taken;  exactly  in  the  pro}»rtion  in  which  the  load 
factor  becomes  worse,  the  .smaller  is  the  relative  quantity  of 
current  over  which  the  fixed  charge  has  to  be  spread,  and 
accordingly  the  cost  iwr  unit  of  current  consumed  rises  m 
proporti.ni.  Down  to  this  point,  I  do  not  understand  that 
the  plaintiffs  di.spute  the  position.  But  they  contend  that 
this  result  is  arrived  at  without  considering  another  element, 
namelv  the  diversitv  factor;  and  they  urge  that  if  a  cus- 
tomer" takes  power  onlv  at  a  similar  load  factor  to  one  who 
uses  current  for  both  purposes,  they  will  both  be  charged  at 
the  same  rate  for  all  current  taken,  although,  by  reason  of 
the  latter  cus-tomer  adver.^ly  affecting  the  diversity  factor 
of  the  station,  he  will  be  a  worse  customer  than  the  one 
■with  the  same  load  factor  taking  for  power  only.  At  most, 
it  comes  to  this,  that  given  two  power  users  with  the  same 
load  factor,  one  onlv  using  current  for  lighting,  they  pay  at 
the  .same  rate,  and  thus,  it  is  .said,  lighting  is  given  at  a 
cheaper  rate  than  it  is  supplied  at  to  a  customer  taking  cur- 
rent for  lighting  only.    No  doubt  it  is.    In  my  opinion,  how- 
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over,  a  customer  who  takes  current  for  power  as  well  as 
li{,'liting,  being  a  more  beneficial  customer  to  the  undertaking, 
and  taking  at  least  lour  units  lor  power  for  every  unit  for 
lighting,  cannot  be  said  to  be  taking  a  supply  under  similar 
circumstances  to  one  who  takes  for  lightnig  only.  Indeed, 
the  appellants  conceded  in  argument  that  such  two  cus- 
tomers might  be  charged  a  different  rate.  What  seems  to  be 
the  plaintifls'  I'eal  grievance  is,  not  that  two  light  u.sers  are 
charged  a  ditl'erent  rate,  Ijut  that  two  power  users  are  charged 
at  the  .sime  rate  through  each  having  the  same  load  factor, 
although  one  uses  part  of  his  current  for  lighting.  Mr. 
Colefa.K  criticised  the  use  which  the  defendants'  counsel  made 
of  the  table,  and  the  way  they  dealt  with  it  in  argument.  He 
contended  that  the  table  takes  no  account  of  the  diversity 
factor,  but  merely  shows  that  every  power  user  pays  accord- 
ing to  his  load  factor,  neither  more  nor  less,  because  the 
ditference  of  load  factor  is  taken  into  account  in  the  method 
of  charging.  It  must  be  remembered,  however,  that  we  start 
with  this — that  u.s-ing  current  for  light  as  well  as  power 
leiulers  worse  the  load  factor.  If,  therefore,  two  power  users 
have  the  same  load  factor,  although  one  uses  cuircut  for 
light,  it  follows  that  without  u.sing  current  for  light  they 
would  have  had  ditl'erent  load  factors,  and,  as  such,  would 
have  btvn  charged  at  different  rates  if  worked  out  per  unit 
per  consumer;  it  is  only  by  rea.son  of  one  of  these  customei's 
al.'<o  taking  current  for  light,  and  so  adversely  affecting  the 
load  factor,  that  he  is  reduced  to  the  same  level  or  charge 
as  the  other  customer,  who  has  a  worse  load  factor  than  his 
own  for  power  only.  The  eft'ect  of  the  sliding  scale  is  that 
it  does  in  fact  introduce  and  adjust  a  thh'd  scale  for  power 
and  light  combined,  the  charge  being  higher  than  would  have 
been  the  charge  for  iK>wer  only,  and  lower  than  would  have 
been  the  charge  for  I'ght  only.  The  api^ellants  have,  in  my 
opinion,  failed  to  show  any  breach  by  the  defendants  of 
either  Section  19  or  '20  of  the  Act  of  ]S&2.  The  case  of  the 
.\ttorney-General  v.  the  Long  Eaton  Urban  District  Council 
is  clearly  distinguishable  from  the  present.  In  that  case, 
^vhere  jxjwer  and  light  were  both  taken,  the  charge  was  at  a 
lower  rate  than  when  power  only  was  taken,  although  the 
consumer  was  not  so  good  a  customer  to  the  station.  Again, 
■1  difference  w'as  made  when  partial  lighting  only  was  taken, 
■so  that  if  any  lighting  was  obtained  from  any  other  source 
the  liigher  rate  was  charged.  The  Long  Eaton  case  cannot 
govei-n  the  present  one.  In  my  opinion  the  appeal  fails,  and 
should  be  dismis.sed. 

Lords  Ju.stices  Wawington  and  Sci-utton  also  delivered  judg- 
ments di.smi.ssing  the  appeal,  which  was  accordingly  dismissed 
with  costs. 


KKXsrxGTON  &  Knightsbridge  Electric  Lighting  Co.,  Ltd., 
i\  The  Notting  Hiix  Electric  Co.,  Ltd. 

In  the  King's  Bench  Division,  on  Wedne.sday,  December  I9th, 
.Mr.  JusTiCB  McC.tUDiE  had  before  him  this  special  paper 
ca.se,  which  came  up  upon  the  consideration  of  an  arbitrator's 
award  adverse  to  the  Notting  Hill  Co.  uix)n  a  di.spute  be- 
tween the  two  companies  with  reference  to  the  use  of  elec- 
trical i»wer  from  a  joint  sthtion.  The  case  was  reported  m 
the  El.EtTnic.\r.  Keview  of  .lulv  '2(Jth,  1917,  and  the  arintrator's 
award  in  that  of  October  12th,  19J7. 

Mr.  Tomliu,  K.U..  and  Mr.  Bruce  Thomas  were  counsel 
for  the  Notting  Hill  Electric  Lighting  Co.,  and  Mr.  Vesey 
Knox,  K.C.,  and  Mr.  Manlott  represented  the  Kensington 
and   Knight.sbridge  Electric  Lighting  Co.,  Ltd. 

Mr.  To.viMN,  K.C.,  ni  oix^ning  the  case,  said  that  he  repre- 
.M'nted  the  Notting  Hill  Co.  ou  a  special  case  where  an  award 
had  been  made  by  Mr.  Swinburne.  The  case  arose  out  of  a 
difference  that  had  resiUted  between  the  two  companies  in 
reference  to  their  obligations  under  certain  agreements  whicli 
they  had  entered  into,  and  under  a  special  Act  of  Parliament 
in  regard  to  the  same  matter.  These  agreements  related  to 
tlie  erection  and  maintenance  of  a  joint  generating  .station, 
and  the  nature  of  the  i|uestion  in  dispute  between  them  was 
substantially  as  to  whether  or  not  the  Notting  Hill  Co.  in 
certiiin  circumstances  had  failed  to  take  from  the  joint  gene- 
rating station  the  amount  of  electrical  energy  which, .  by 
rea.son  of  their  obligations  under  the  agreement  and  the  Act, 
they  were  bound  to  take.  It  was  alleged  against  the  Notting 
Hill  Co.  that  they  ought  to  have  taken  more  current  than 
they  had  taken  from  the  joint  station,  but  his  cas<^  was  that 
one  of  the  purposes  for  whidi  it  was  alleged  they  ought  to 
have  taken  current,  and  for  which  they  had  not  taken  cur- 
rent, was  a  puri>f»se  that  was  outside  of  the  Act  altogether, 
and  for  which  it  would  never  have  been  possible  for  the 
generating  station  to  have  supplied  current  consistent  with 
the  provi.sions  of  the  .^ct.  Under  tlie  agreement  it  was  pro- 
vided that  the  output  of  1,8(KI.(K)(I  watts  might  be  used  by 
the  companies  a.s  they  .should  reipiire,  but  it  was  afterward.'i 
agreed  between  the  two  eonipani<'s  that  the  Kensington  Co. 
should  not  be  entitled  to  u.se  more  than  1  ,'2(kI,(KK»  watts 
without  the  consent  in  writing  of  the  Notting  Hill  Co.,  and 
the  Notting  Hill  Co.  should  not  be  entitled  to  Use  more  than 
•i'n),(X)0  watts  without  the  con.sent  in  writing  of  the  Kensing- 
ton Co.  If  the  joint  station  was  unable  to  supply  the  total 
output  required,  the  companies  could  take  the  available  out- 
put in  accordance  with  the  proportions  indicated,  or  in  such 
I'roportions  as  might  be  agreed  upon  from  time  to  time. 
I'nder  this  agreement,  the  Notting  Hill  Co.  had  taken  their 
maximum,  and  yet  they  had  been  fixed  with  damages  in  the 


arbitrator's  award  for  not  having  taken  more.  After  dealing 
in  detail  with  the  various  agreements  and  the  provisions  of 
the  Acts  conferring  the  powers  on  the  companies  incidental 
to  the  erection  of  the  joint  power  station  at  Hammersmith, 
Mr.  Tomlin  .said  his  ca.se  was  that  the  Act  authorised  the 
acquisition  of  land  and  the  construction  of  the  joint  station 
for  one  purpo.se  oidy — for  supplying  energy  w'ithin  the  areas 
of  supply  for  the  time  being  authorised,  and  nothing  outside 
of  those  areas  fell  within  the  scope  of  the  agreements,  arul 
any  agreement,  therefore,  for  the  use  of  electrical  energy  sup- 
lilied  by  the  joint  station  for  some  purposes  outside  of  that 
would  have  been  tdtra  vires.  Here  the  Notting  Hill  Co,  had 
had  damages  awarded  against  them  for  not  taking  from  the 
joint  station  energy  lor  a  district  that  was  outside  of  the 
statutory  area.  The  fact  was,  they  could  not  have  supplied 
that  district  from  the  joint  power  station  except  at  enormous 
commercial  loss,  as  it  involved  a  low-ten.sion  continuous  sup- 
ply, and  they  could  not,  and  would  not,  have  done  it. 

Mr.  Vesey  Knox,  K.C,  interfering,  said  that  the  arbitrator 
who  had  made  the  award  was  an  experienced  electrical 
engineer;  the  Notting  Hill  Co.  set  up  before  him  the  case 
that  they  could  not  po.sBibly  have  taken  this  supply  from 
the  joint  power  station,  and  the  arbitrator  found  against  the 
Notting  Hill  Co.  on  that  contention.  The  case  for  the  Ken- 
sington A:  Knightsbridge  Co.  was  that  the  supply  could  have 
been,  and  should  have  been,  given  from  the  joint  station. 

Mr.  ToMLiN  said  that  their  ca-se  on  this  was  that  the  supply 
could  only  have  been  taken  from  the  joint  power  station  at 
great  commercial  loss,  and  the  evidence  on  the  other  side  was 
also  to  the  same  effect.  They  \vould  luit  have  been  able  to 
supply  this  district  at  all  except  for  the  fact  that  they  were 
able  toi  make  arrangements  for  the  supply  from  another 
source.  An  arrangement  was  made  with  the  Metropolitan 
Co.  The  district  in  question  was  the  Ken.sal  New  Town 
locality,  and  the  arrangement  began  about  the  year  19U9. 
He  asked  the  Court  to  declare  that  the  arbitrator's  decision 
was  incorrect,  because  energy  could  not  be  taken  from  the 
joint  station  for  any  purpose  outside  of  the  area.  Counsel 
proceeded  to  deal  with  the  effect  of  the  Electric  Lighting  Act 
of  liX)9,  wliich,  he  suggested,  gave  a  licence  to  use  outside 
of  their  area  some  energy  for  particidar  i5urpo.ses.  This 
licence  was  to  supply  at  their  will  and  pleasure  to  particular 
places.  The  Kensal  New  Town  district  had  no  characteristics 
of  the  statutory  area. 

Mr.  Justice  McCakdie  :  So  that  one  of  the  chief  questions 
in  the  dispute  is  whether  premises  covered  by  this  licence 
under  the  Act  of  19U9  con.stitute  an  extension  of  the  original 
statutoi7  area? 

Mr.  ToMLiN  :  Ye.s — wliether  those  districts  come  within  the 
area-  of  supply  authorised  by  the  agreements  and  the  Acts. 

The  case  was  adjourned  till  Thursday,  Dec-ember  20th. 

At  the  clo.se  of  the  argump;ats  his  Ixn'dship  reserveil  his 
judgment  until  thi'   1018  sittings. 


The  OsiiAM-RoHEUTso.N  Lamp   Litigation. 

Mh.  Hunter-Okay  on  Decendier  2(lth,  in  the  Chancery  Divi- 
.sion,  before  Mr.  lu.stice  Eve,  moved  for  jvidgment  in  two 
cases  in  which  the  Osram-Robertson  Lamp  Works,  Ltd.,  were 
the  plaintiffs,  the  first  lulng  against  the  Serena  Supply  Co., 
and  the  second  against  the  Electric  Lamp  Supply  Co.  Mr. 
Hunter-Ciray,  in  reply  to  the  Judge,  said  that  the  circum- 
stances were  exactly  the  .same  as  in  a  case  in  wliich  his  Ijord- 
ship  had  previou.sly  given  judgment.  The  papers  were  all 
in  order,  and  it  was  a  consent  order  for  which  he  was  a.sking. 
His  LoHDSHir:   Then  take  your  orders. 


WAR  ITEMS. 


Export  Proliihitions. — .\  notice  of  v.-u-inus  additions  to  and 
alt^'rations  in  tlie  list  <jf  exjiorts  piohibited  appears  in  the 
London   (Juzctte   for  Deceuibor  18th. 

Exports  to  China. — .\<lditions  to  the  names  of  persons  and 
bodies  in  China  and  Siam  to  whom  exports  may  lie  consigned 
are  |iublislied   in  the   London  Oa;:ctli:  for   Dwember  18th. 

War   Loan. — Hifi   subscriptions  to  the  War  Loan  during; 

Mandu'ster's  great  "  Tank  Week  "  included  .i'2.'5,(HIO  from  the 
British  Westinghoii.s*^  Manufacturing  Co.,  Ltd.,  i'5,0(Hl  from 
the  Ceneral  EU'ctric  Co.,  Ltd.,  i2o,(KK)  from  Messrs.  Charles 
Macintosh  &  Co..  Ltd..  and  i'IO,(KXI  from  the  Chloride  Elec- 
trical Storage  Co.,  Ltd. 

Sale  of  Electric  HeatinfJ  Apparatus  Forbidden  in  Rome. — 

The  Tinim  correspondent  at  llmne  stales  that  ,'i  nrw  decree 
limits  the  use  of  elc>ctric  light,  jirohibits  the  u.s<'  of  electricity 
for  heating  Ix^tween  4  and  H)  p.m.,  and  forbids  the  further 
sale  of  electric  heating  apparatus.  (!as  is  already  shut  off  the 
greater  part  of  the  day.  and  will  shortly  be  cut  (jlf  altogether 
for  heating   purposes.     Wo<id  and  charcoal  are_  very   scarce. 

Tradinft  with  the  Enemy. — In  the  "  London  Gazette  "  for 
December  21st  tlie'v  app<'ar  further  lists  of  persons  and  bodies 
with  whom  trading  is  prohibited  in  the  following  countries: 
— Argentine.  Paraguay  and  rriiguay,  Bolivia.  Brazil,  Central 
America,  Chile,  Colombia.  Cuba,  Ecuador,  Creece,  Nether- 
lands. Netherlands  East  Indies,  Norway,  Peru,  Spain,  Sweden, 
and  Venezuela. 
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Coal  Shortage  in  Gerniuiiy. — The  "  Uaily  Cluonicle  " 
speriul  coiicspiiiHloiit  at  AiusUidiim  Siiys  that  the  (^as  ques- 
tion is  becoininj;  serious  all  over  the  Central  Empires.  Vienna 
has  introdueeil  a  >;asless  'M  hours  wivkly.  Berlin's  popula- 
tion has  Ix'en  warneil  to  exercise  the  utmost  et-onomy,  as 
only  very  small  supplies  of  eoal  are  hein^  obtained.  In 
Stettin  gas  may  only  be  u.sed  for  1'2  hours  roughly  out  of  "24, 
from  4.30  till  8  in  the  morning,  from  11  to  1,  and  4  to  11. 
I-eip/ig  fares  slightly  \vorsi>,  and  prospects  everywhere  aie 
dismal.  The  reduced  amount  of  ^as  interferes  seriously  with 
various  industries,  and  the  situation  will  become  worse 
shortly,  when  a  reduction  in  the  amount  of  electricity  u.sed  is 
introduced,  as  is  reiiort<'d  will  bo  the  cas«>. 

Economic  War. — In  the  course  of  a  discussion  on  war 
aims  in  tlu'  llou.se  of  Commons  last  week.  l^)rd  Robert  C<!cil 
said  (see  I'/iin-.f  Parliamentary  reiwrts,  December  AHh,  1917)  : 
— ■'  An  economic  offensive  was  quite  -as  important  as,  if  not 
more  imiiortant  than,  any  other  aim  that  we  had.  It  was 
perfectly  right  to  '  bomb  '  (H-rman  businesses.  The  pohcy 
of  the  ■  stiitutory  list,'  which  enabled  them  to  do  their  best 
to  put  out  of  business  German  linns  in  neutial  countries,  had 
Ixen  one  of  the  main  instruments  in  weakening  the  economic 
power  of  ("lormany,  and  in  making  her  look  anxiously  to  the. 
restoration  of  peace.  Neither  he  nor  any  other  member  of 
the  Government  advocated  an  economic  war  after  the  war. 
There  was  in  many  resjiects  a  world  shortage  of  raw  mate- 
rial, and  the  longer  the  war  la.sted  the  gri'ater  would  be  the 
shortage.  The  country  woubl  have  a  right  to  impeach  any 
Ministry  which  allowed  this  country  to  be  in  want  of  essential 
raw  mat<-^rials  because  they  were  being  sent  to  those  who  had 
been  our  enemies  in  this  war.  There  was  nothing  vindictive 
about  that.  It  was  a  statement  of  economic  fact  which  it 
was  right  to  present  to  the  world." 

Germany's  .4fter=war  Trade. — The  Central  Union  of  the 
Crt»rman  \Vhole.~ale  Trade  bas  is.sued  a  series  of  '20  es.«ays, 
urging  the  importance  of  preparation  for  the  transition  period 
following  the  conclu.sion  of  peace.  Imports,  it  is  pointed  out  in 
one  of  these,  will  involve  the  payment  of  large  sums  to  foreign 
countries.  The  wholesale  trade,  however,  can  make  use  of 
its  own  connections  to  obtain  credit  so  that  payments  will  be 
bett«r  regulated  and  uiore  widely  distributed.  At  the  same 
time  an  effort  should  be  made  to  exixirt.  as  far  as  ix)ssible, 
goods  of  a  high  value,  such  as  pota.sh  and  dyes,  whereby 
credits  may  be  obtained  abroad.  The  problem  would  be 
preatly  simplified  by  setting  aside  a  large  amount  of  gold  for 
the  use  of  the  importers,  if  that  ivui  be  done  without  injury 
to  the  German  economic  system.  Purchases  abroad  should  be 
made  through  syndicates,  consisting  of  representatives  of  both 
industry  and  the  wholesale  trade,  and  the  Government  should 
exercise  a  certain  control  over  prices.  So  the  Germans  pro- 
pose— but  the  .\llies  may  dispose  otherw-ise. — Fifiancicr. 

Exemption  .Applications. — At  the  Lanarkshire  Military 
Appeal  'rribunal.  the  head  electrician  at  the  Royal  Princess 
Theatre,  Glasgow.  B '2.  was  granted  exemption  until  the  end 
of  the  pantomime  season.  He  was  stated  to  be  the  only 
practical  electrician  on  the  .staff.  He  had  charge  of  the  net- 
work of  electrical  appliances  on  the  stage,  and  he  had  eight 
un.-ikilled  workers  under  him.  It  was  stat-ed  that  it  would  be 
a  .source  of  danger  to  the  public  if  he  were  taken.  He  is  not 
to  be  called  up  until  March  1st. 

The  Bispham-with-Norlireck  Frban  Di.sti'ict  Council  ap- 
pealed to  the  County  Api>eals  Tribunal,  at  Preston,  against 
the  decision  of  the  local  Tribunal,  which  refused  more  than 
two  months'  exemption  to  their  electrical  engineer,  on  the 
ground  that  it  was  unreasonable  to  expect  to  retain  two 
Class  A  men  for  the  work.  The  Chainnan  asked  if  it  was  not 
iwssible  for  the  Blackpool  Corporation  to  take  over  the  elec- 
trical supply  of  Bisphani  in  advance  of  the  date  agreed  upon 
for  the  amalgamation  of  the  two  areas.  The  reply  was  in  the 
negative.  The  County  Tribunal  therefore  granted  temporary 
i-onditional  exexnption  to  March  31st,  by  which  time  winter 
lighting  would  be  over,  and  amalgamation  would  have  taken 
place.  It  was  intimated  that  the  Council  would  then  want  a 
much  stronger  ca.se  to  gain   any  further  consideration. 

At  Skipton.  an  .\ddingham  electrician  and  engineer  had  his 
appeal  refused,  and  was  ordered  to  report  for  service  on  .Janu- 
ary 1st.  with  a  strong  recommendation  that  he  be  allocated  to 
the  .\ir  Service,  which  was  badly  in  need  of  such  men. 

Before  the  Essex  Api^esl  Court,  the  ITnion  Cable  Co.,  Ltd., 
of  Dagenham.  appealed  for  H.  Comley  ('20,  Class  A),  cable 
machine  help:  W.  H.  Rowe  {■ii.  Class  A),  cable  armouring 
machine  help:  C.  \V.  Dean  ('24.  Cla.ss  .\),  lead-press  help;  O. 
E.  Wheeler  (20.  Class  A),  cable  armouring  machine  help;  A. 
\V.  Tavlor  (24.  Class  A),  help  to  cable  vulcani.scr:  \V.  Matson 
(24.  Cla.ss  A),  lead-press  hand;  and  R.  Thorpe  (19.  Class  A), 
cable  machine  hand.  i[r.  Blackwood,  the  firm's  representa- 
tive, said  that  it  had  been  foimd  impossible  to  obtain  sub- 
stitutes. If  the  men  had  to  go.  the  work  would  have  to  stop. 
The  Military  Representative  pressed  for  Comley,  Matson, 
Tlioi-pe,  and  Taylor,  as  the  Dilution  Officer  was  of  opinion 
that  they  could  be  .spared.  Substitutes  had  been  offered,  but 
had  not  been  accepted.  Rowe,  Dean,  and  Wheeler  were  not 
pressed  for.  their  claims  having  been  accepted  by  the  Dilu- 
tion Ofificer.  Mr.  Blackwood  said  that  he  could  not  accept 
the  sub.stitutes  on  the  terras  under  which  they  were  offered. 
He  could  not  spare  any  of  the  men.  Mr.  HoUick  thought 
that  someone  who  understood  the  work  ought  to  decide 
vhether  or  not  it  was  necessary.    If  it  was  not  necessary,  all 


the  men  uuj.bt  to  be  in  the  .Vrmy,  and  if  it  was  nccea.sary 
older  men  who  wore  accustomed  to  the  work  might  be 
brought  out  of  the  Army  as  sub.stitutes.  Conditional  exemp- 
tion was  granted  in  each  case  until  ellicient  substitutes  were 
found,   when  the  cases  could  be  reviewed. 

Before  the  South  Yorkshire  .\ppeal  Court,  the  Military  Re- 
presentative appealed  against  exemption  held  by  Mr.  A.  B. 
Gott  (35,  Bl),  electrical  engineer,  and  tho  exemption  was 
cancelled. 

.Vt  the  Shondilch  Tribunal,  H.  .1.  .\linter  ('X.  single,  C  I), 
managing  dir<xtor  of  Stuart  (Woodworkeis),  Ltd.,  made  a, 
thinl  application  on  business  grounds.  It  was  stated  that 
they  were  now-  doing  a  large  business  in  electrical  goods, 
witii  an  ever-increasing  trade.  .\t  one  time  the.  business  was 
run  by  a  man  named  Haber,  and  some  time  baik  the  Tribunal 
agrix>d  that  as  he  was  an  .\  man  he  could  join  up,  and  this 
man  Mintor  coulil  carry  on.  This  he  had  done  very  success- 
fully, the  business  at  the  present  time  being  a  great  success. 
Captain  Weber  .said  the  arrangement  that  this  man  should 
stay  and  carry  on  was  a  legacy  from  a  very  reprehensible  piac- 
tice  of  theirs  of  some  time  back.  Nobody  dreamiMl  the  war 
was  going  to  last  st>  long,  and  they  allowed  these  things.  The 
Chairman  sjiid  they  had  been  orderi-cl  to  take  all  fresh  condi- 
tions into  con.siderafion.  and  there  were  clearly  fn'sh  circum- 
stances here.  The  Tribunal  decided  to  grant  one  month  only, 
final. 

At  the  Shoreditch  Tribunal,  on  Friday,  Messrs.  W'.  A.  and 
R.  .J.  Jacobs,  Ltd.,  electricians  and  electric  torch  manufac- 
turers, applied  that  the  condition  of  exemption  as  to  his 
doing  V.T.C.  drill  .should  be  waived  in  the  case  of  W.  .1. 
Bristow,  the  manager.  Pie  was  classed  C  3.  Owing  to  the 
heavy  pressure  of  imix)rtant  work,  he  was  unable  to  do  any 
drilling.  They  were  under  the  impression  that  he  was  not 
liable  in  view  of  the  low  medical  category.  The  Tribunal 
declined   to  take  anv  action  in  the  matter. 


CORRESPONDENCE. 


Letters  recewed  hy  us  after  5  p.m.  on  Tuesday  cannot  appear  until 
the  follmoinq  iceek.  Correspondents  should  forward  their  commnni- 
cations  at  the  earliest  possible  moment.  Ao  letter  can  he publislied 
unless  ice  hare  the  writer  s  name  and  address  in  our  /jossession. 


The  Production  of  Ductile  Tungsten. 

In  the  lecture  given  liy  Mr.  Sydney  .Tohnstone  at  the  London 
School  of  Economics  on  the  subject  of  the  Barer  Key  Metals,  as 
published  in  the  December  L'nd  issue  of  the  Duilij  TeUij ra ph ,  the 
following  statement  is  made  with  reference  to  tungsten  : — 

"  A  small  quantity  is  employed  for  the  production  of  filaments 
for  incandescent  electric  lamps.  The  manufactm-e  of  ductile 
tungsten  for  this  latter  purpose  was  not  carried  on  in  this  country 
before  the  war." 

Mr.  Johnstone  has  evidently  been  misinformed  on  this  point, 
because  the  British  Thomson-Houstou  Co.  were  supplying  their 
whole  requirements  of  ductile  tungsten  for  JIazda  lamp  filaments  j 
in  ItUi  by  manufacture  at  their  Rugby  works.  At  that  time,  and 
until  within  a  month  or  two  from  the  date  of  the  outbreak  of 
war-,  the  raw  material  used  was  tungsten  oxide  ;  but  the  company, 
foreseeing  a  possible  shortage  of  that  material,  at  the  outbreak  of 
the  war,  immediately  started  the  manufacture  of  the  metal  from 
the  raw  ore. 

This  ore,  which  is  of  British  origin,  has  always  been  available  in 
sufBcient  quantities  to  supply  the  needs  of  the  lamp  mdustry.  The 
metal  required  for  tungsten  lamp  filaments  must  be  of  an  ex- 
ceptional purity— far  higher  than  that  required  for  steel  alloys — 
so  that  the  method  of  refining  involved  a  considerable  amount  of 
research  and  development  work  before  it  could  be  put  into  regular 
operation  on  a  commercial  scale.  This  was  successfully  accom- 
plished, and  the  whole  process  of  refining  the  ore  and  producing 
ductile  tungsten  filaments  from  the  metal  obtained  has  now  been 
continuously  in  operation  since  the  middle  of  1915,  and  many 
millions  of  feet  of  wire  have  been  made. 

The  British  Thomson-Houston  Co.  not  only  takes  care  of  its  own 
requirements,  but  supplies  filament  for  lamps  made  by  a  number  of 
its  licensees.  It  has  sufficient  capacity  for  supplying  far  more 
than  the  requirements  of  the  lamp  industry  of  Great" Britain,  if 
needs  be. 

Trusting  that  you  may  Ix^  able  to  find  space  for  this  letter  in  au 
earlv  issue. 

The  British  Thomson-Houston  Co.,  ltd. 


T'tifrnt  iJr^tirtment.  y 

John  Ukay. 


London.  E.C.,  Decemher  VMh.  11)17 


Distinctive  Colours  for  Braided  Cables. 

I  have  often  wondered  why  the  colour  of  the  liniiding  of  electric 
cable  is  either  red  or  black.  After  years  of  experience,  I  think 
that  if  there  were  three  colours  of  braiding,  it  would  be  of  great 
service  to  "  three-phase  merchants.'' 

As  the  electrical  industry  moves  forward,  three-phase  plants  and 
installations  hold  preinier  place.  If  a  system  of  vising,  say,  red, 
black,  and  yellow  wire  was  followed,  it  would  be  an  advantage  in 
many  ways.    AU  wiring  of  macliines,  switchboards,  and  motor 
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circuits  would  be  easily  followed  out.  and  wiriujr  faults  would  be 
nearly  eliminated. 

In  the  case  of  star-delta  connected  machines  and  switchu-ear, 
three  colours  of  wire  would  indeed  prove  beneficial.  The  leads 
from  the  machine  would  consist  of  two  reds,  two  blacks,  and  two 
yellows.  The  mains  into  the  switchtrear  would  be  one  of  each 
colour.  In  the  connectiuK  up  of  meters  on  three-phase  work, 
three  colours  would  be  of  fri'cat  service.  In  house- *irinpr.  ■-tc, 
where  the"  loop-in  system  is  universal,  the  three  colours  would  be 
(ireatly  approved  of.  All  feeds  could  be  wired  with  red,  returns 
with  blacks,  and  switch  wires  yellow.  In  the  wirinpr  of  three- 
phase  automatic  controllers,  each  phase  would  have  its  own  colour 
throusrhout.  and  this  would  facilitate  the  tracing  out  of  what  is 
usually  a  maze  of  wiring.  We  all  know  the  benefit  of  the  various 
colourinprs  of  multicore  telejihone  cable  as  used  for.  say.  intercom- 
munication systems.  Without  wishing-  to  have  a  multitude  of 
colours.  I  do  think  that  if  another  colour  were  added  to  the  V.I.E. 
cables  it  would  indeed  be  useful.     The  colour  I  susrsest  is  yellow. 

I  trust  that  some  of  your  readers  will  state  their  valued  opinions 
on  this  matter. 

T.  D.  Spark. 

Newcastle.  Decemier  4t/i.  1917. 


BUSINESS  NOTES. 


Book     Notices. — Monuol    of    EhcirUal    Vndcrlakiihj:^, 

1917-l!U.-<.  ByE.Garcke.  Vol. XXI.  London:  Electrical  Press,  Ltd. 
Price  21s.  net. — The  Manual  shows  no  disposition  to  shrink  in  pro- 
portions. It  has  arrived  at  its  twenty-first  birthday,  and  is  putting 
on  flesh  still,  judging  from  its  bnlkiness.  The  only  change  that 
war  and  rationing  appear  to  have  produced  in  regard  to  its 
general  appearance  is  that  its  white  paper  has  become  grey,  but 
this  is  not  at  al)  a  drawback.  It  contains  statistical  and  general 
information  respecting  2.500  electrical  undertakings.  The  aggre- 
gate capital  issued  by  the  electrical  companies  registered  in  Great 
Britain  is  stated  at  £-17.5,400,320,  which  is  about  .€.5.000,000  less 
chan  for  the  year  11116-17.  the  reduction  being  due  mainly  to  the 
exclusion  of  companies  which  are  not  entirely  electrical  or  British, 
and  to  the  redemption  of  debenture  capital.  There  is  a  section 
dealing  with  electrical  undertakings  in  the  Colonies.  The  events 
of  the  year  are  reviewed,  financial  results  of  electric  light  and 
traction  undertakings  are  summarised  comparatively,  there  are  .50 
maps,  a  directory  of  officials  containing  about  20,000  addresses, 
and  all  the  usual  interesting  features.  The  work  has  made  its 
appearance  later  than  usual,  but  it  is  stated  that  advantage  has 
been  taken  of  the  additional  period  to  insert  various  accounts  and 
particulars  of  a  later  date  than  in  previous  years. 

/'//(  Intirniitioiiiil  Mircantilr  lliii rii intil  Vtiir _Uml;,^'M^.  Edited 
by  .-V.  M.  Pooley.  B.A.  London  :  Syren  aiul  Shipping.  Ltd.  Price 
Tis.  net. — This  interesting  and  useful  annual,  with  the  sub-title  : 
"The  Decimal  Book,"  first  issued  last  year,  has  been  improved  in 
many  respects :  the  commercial  information  has  been  widely  exten- 
ded, and  the  convenient  conversion  and  exchange  tables  have  been 
expanded.  Additions  have  been  made  to  the  tables  for  converting 
metric  and  British  measures  to  other  systems,  and  an  explanatory 
article  on  the  decimal  system,  by  Mr,  Harry  Allcock,  has  been 
inserted.      The   ground  covered  by  the  contents  is  extremely  wide 

and  varied,  and  the  arrangement  is  very  convenient  for  reference. 

Anyone    engaged  in  international    trade   should    find    the    book 

invaluable. 

We  have  received  from  the  National  Electric  Light  Association. 

U.S. .v..  bound  copies  of  the  Papers  and  Rsports  of  the  Fortieth 

Convention,  held  in  New  York  City,  M.ay  !)th-10th,  1917,  including 

the    following    sections  : — Technical  and   Hy<lro-Electric  Section, 

Commercial     Section.     Electric     Vehicle     Section,     General     and 

Executive  Accounting  Section. 

"  Notes  on  Screw  Gauges."     By  tlie  Staff  of  the  Gauge  Testing 

Department  of  the  National   Physical   Laboratory.     Teddington  : 

W.  K.  Parrott.     Price  2s.  Gd. 

"Technologic    Paper    of    the   Bureau   of   Standards."     No.  98. 

Effects  of  Heat  on  Celluloid  and  Similar  Materials.     Washington  : 

Government  Printing  Office.     Price  5  cents. 

"  Science  Abstracts.    A  and  B."  Vol. XX.  Partll.  NoveraberSOth, 

1917.     London  :  E.  A:  F,  N,  S|X)n,     Price  Is,  (id,  each  net, 

"  First  Report  to  the  Council  of  the  North-East  Coast  Institution 

of  Engineers  and  Shipbuilders  on  Certain   Methods  of  Producing 

Vacuum,".   Xewcaatle-on-Tyne  :  The  Institution,     Price  Is,  (id, 
'Tramways   and   Light    Railways  Association    Jnur/in/."    The 

December  nnnibiT  contains  a  list  of  members  and  their  addresses. 

Trade  Announcement. — "With  a  view  to  centralising  tlieir 

business  in  London  the  Stanton  Ironworks  Co..  Ltd.,  have  opened  an 
office  at  Maxwell  House.  Aruudel  .Street,  Strand,  W.C.  2.  and  matters 
rdating  to  their  Cial  and  cast  iron  foundry  business  will  be  dealt 
with  there.  Telegraphic  a<ldre.s8  :  "Cobbles  Eastrand  London." 
Telephone  number  :  "Central  (J.SOH. '  Mr.  Arnold  Longden.  who  hag 
represented  the  compjiny  for  some  years  on  the  London  (,'oal 
Exchange,  will,  dnring  the  period  of  the  war.  supervise  the 
foundry  section  of  the  business  in  addition  to  the  coal  business. 
Thi>  Foundry  Agency  arrangement  between  the  company  and 
Messrs.  lii'ck  A:  Co.,  Ltd.,  has  l»L'n  terminated. 

Tramcar  Tires. — .\cfordiiii;  to  the  Jniunal  of  the  Tram- 
ways and  Light  Railways  .Association,  the  makers  of  tires  for  tram- 
cars  have  announcetl  that,  in  (ymseipienoe  nf  increa,sea  in  the  cost  of 
labour,  fuel.  Ace.  the  price  of  steel  tires  for  tramcura  for  the  first 
quarter  of  1918  will  lie  advanced  .5og.  per  ton. 


Lists.— WiosTERN  Elkctric  Ci)..  Ltd..  Xortli  Woolwioh. 

Lcmdon,  E.  ll'i. — Postcard  executed  in  colour,  showing  the  Western 
Electric  '' Quead  "  electric  fires  iis  cosy  comforts  for  the  children. 
Packets  of  the  cards  for  correspondence  purposes  will  be  furnished 
to  the  tiadc  on  application. 

Liquidation.  —  W.   C.   TACicbEV   *    Co.,    i/ri). —  This 

company  is  winding  up  voluntarily.  ■  Li(iuidator,  Mr.  W.  Peet. 
1,  High  Street,  Croydon.  Meeting  of  creditors  January  2nd,  at 
27,  Queen  Victoria  Street,  E,C.  4.  Particulars  to  be  sent  to  Mr.  Peet 
by  December  lilst. 

N.\TiONAr,  PnoviNCiAL  EIjECTricity  ConpoKATioN,.  Ltd. — 
Winding  up  voluntarily.  Mr.  S.  Gillatt,  Balfour  House,  Finsbury 
Pavement.  E.C..  Liciuidator, 

Proposed  Industrial  Bank. — A    lepoit  Ims  been  i-ssued 

by  the  Committee  on  E.anking  of  the  British  Empire  Producers' 
Organisation  recommending  a  scheme  for  a  proposed  Imperial  Bank 
of  Industry.  ♦ 

The  general  motive  of  the  scheme  is  to  afford  readier  financial 
support  on  sound  principles  throughout  the  United  Kingdom  and 
the  Overseas  Dominions  and  Colonies  for  pi'oducers  and  manu- 
facturers, and,  amongst  other  results,  it  is  intended  that  there  shall 
thus  be.  in  any  event,  no  opening  for  German  financial  intrigue  in 
obtaining  control  of  any  group  of  industry. 

The  available  capital  is  to  be  i^rovided  in  the  shjipe  of  deben- 
tures and  deposits  with  State  guarantee.  Further  capital  will  also 
be  accumulated  by  the  funding  of  profits,  as  apart  from  a  small 
bonus  to  debenture-holders  and  depositors,  all  surplus  will  remain 
iu  the  bank.  Provision  is  made  for  government  by  beards  of 
trustees,  on  which  both  employers  and  employed  would  be  repre- 
sented, A  guarantee  and  capital  of  ,50  millions  sterling  is  proposed, 
£2,5,000,000  guaranteed  by  the  United  Kingdom,  £0,0011,000  each  by 
Canada  and  Australia,  .£2,0t)ll,000  each  by  New  Zealand  and  South 
Africa,  and  £1,0110.000  each  by  Xewfoimdland  and  eight  Depend- 
encies and  Possessions.     The  objects  are  stated  thus  : — 

Tu  strengthen  :ind  to  extand  producing  and  nianiif.actnring  industries  already 
established  in  the  Empire. 

To  assist  in  the  foundation  and  development  of  new  industries  therein. 

To  assist  by  credit  facilities  in  the  sale  of  their  products. 

To  assist  them  in  procuring  materials,  machinery,  and  facilities  from  other 
parts  of  the  Empire. 

To  assist  in  the  acquisition  within  the  Empire  by  its  citizens  of  control  and 
utilisation  of  its  own  products.  ■ 

The  foregoing  to  appl^  only  to  companies,  firms,  and  individuals  of  British 
origin,  whose  registration  is  within  the  British  Empii-e. 

The  methods  by  which  the  bank  would  carry  out  its  objects  are  : — 

Making  advances  by  way  of  cash  cril^dits  against  snch  security  or  guarantee  as 
the  tnistoes  shall  deem  sufficient. 

Accepting  drafts  made  .against  shipments  or  deliveries  of  industrial  products 
or  of  materials. 

Buying  and  selling  bills  of  exchange  against  cpllaterni  security. 

Issuing  letters  of  credit.  ,  • 

DiscouTUtng  krade  bills. 

Purchase  of  secured  time  imyment  accounts  or  by  advances  upon  the  same. 

To  assist  and  co-operate  with  other  linancial  institutions  in  underwriting  the 
share  and  debenture  issues  of  present  or  future  industrial  undertakings. 

To  collect  and  collate  information  likely  to  be  useful  to  its  customers. 

Sterling  Workers. — On  Friday  nigiit  and  Saturday,  at 
mass  meetings  of  the  night  and  day  workers,  who  assembled  in 
the  canteen  and  new  rest  room,  the  man.aging  director  of  the 
Sterling  Telephone  and  Electric  Co..  Ltd..  Mr,  Guy  Burney,  who 
was  accompanied  by  Mr,  E.  Cholerton  Cworks  manager)  and  Mr, 
A,  W,  .lanes  (assistant  works  manager),  gave  an  address  of  encourage- 
ment and  congratulation. 

Mr.  Len  Evans,  the  honorary  secretary  of  the  Rifle  Section  of 
the  Sterling  Athletic  ami  Social  Club,  has  been  the  recipient  of  a 
Christmas  gift  from  the  members  of  the  section. 

During  the  past' few  weeks  the  employes  of  the  Sterling  Works,  by 
volunta^-y  collections  for  deserving  objects,  have  subscribed  over  ,£200. 

The  members  of  the  Sterling  Ladies'  Football  Section  (A.A.S.C), 
who  have  gone  through  the  first  half  of  the  season  tmtjefeated, 
made  a  Christmas  gift  to  A.  Coach. 


LIGHTING  AN^POWER  NOTES. 

Batli. — The  Electric  Lighting  Comraittee  reports  that 
an  offer  has  been  received  for  the  purchase  of  the  Diesel  engine 
plant,  but  before  making  any  recommendation  the  Committee  has 
instructed  the  engineer  to  inciuire  if  it  is  jiossible  to  obtain  the 
plant  he  woidd  rcqtiire  to  replace  the  Diesel  engine,  if  sold,  in 
readiness  for  next  winter's  load.— y>«^A  lli'rnlil. 

Belfast. —  liAf.orR  DirFTcm.TV.— On  the  21st  inst., 
about  100  men  in  the  Corporation's  electrical  department  went  on 
strike  for  what  is  now  known  a.s  the  "Hills'  bonus."  The  strike 
caused  some  disorganisation  in  the  lighting  and  tramway  systems, 
for  when  the  electrical  oinployi's  decided  to  "  down  tools."  the  coal 
carters  at  once  stnu;k  in  sympathy.  The  lighting  sind  the  tram- 
ways are  carrying  on  fairly  uuiler  the  circumstances.  The  elec- 
trical department  is  in  cimimimication  with  the  Ministry  of 
Munitions  on  the  sutiject. 

According  to  Monday's  y'/w/dxtheilispute  was  settled  on  Saturday. 

PjjAN'r  EXTKNSION. — On  the  advice  of  .Sir  .lolin  .Snell,  it  has 
been  decided  to  scrap  a  turbo-generator  at  the  )K)w^r  station,  which 
has  given  considerable  trouble.  Fortunately,  a  big  turbo-generator 
is.  with  the  approval  of  the  Minister  of  Munitions,  to  be  released 
for  the  serrice  of  the  Corporation.  Its  cost  will  be  about  £30,000, 
and  with  erection  and  supplementary  plant,  ,V:c„  the  total  cost  will 
be  alx)ut  £ri0,0(iil.  The  Electrical,  Committee  is  anxious  to  have 
I  lie  new  |)ower  station  al  tl)e  harbour  erected  as  soon  as  possible  ; 
as  an  alternative,  it  may  be  erected  at  the  end  of  the  Queen's  Road 
on  a  site  originally  intended  for  a  gas  works. 
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Canada. — Tho  Imiicrial  Trivle  CorrcsiKimleiit  at  Ton.iud 

(Ml-.  I".  \V.  Field)  repDits  that  tho  Ontiirio  IIvdni-Hleutric  Powei- 
t'ominission  h.is  mnv  in  haiiil  pivparaliims  lor  the  establishini'ul 
of  its  exti'iisivc  electric  {feneratiiiK' plant  at  Chippewa  Creek,  near 
Xiajrara  Falls.  Ontario. 

Tlie  Commission  is  at  present  only  enfrajreil  in  transmittinsr 
electric  power  from  pr<nhicin>.>-  companies  at  Nia^rara  Falls  to 
customers  throuyhont  the  Province,  who  take  the  current  anil  ■ 
ilistrihute  it.  Willi  the  establishmi'nt  of  tho  "■eneratin^'  i>lant  the 
Commission  will  he  in  a  position  both  to  jjrenerate  and  (listrilnite 
power. 

It  is  first  proposed  to  construct  a  canal  between  Chippewa  Creek 
ard  l,>neenston,  Ontario,  at  an  estimated  cost  of  y.i.OUO.OdO,  after 
which  the  power  house  will  be  built  and  the  jilant  installed.  In 
view  of  the  scarcity  of  labour  and  other  considerations,  the  Com- 
mission has  decided  not  to  employ  contractors,  but  will  ijurchase 
the  eiiui]>inent  necessary  to  carry  on  the  work,  and  will  undertake 
the  construction  of  the  plant  as  a  public  enterprise.  The  estimated 
cost  of  the  equipment  is  Sl.dMO.OOO. — Himnl  of  Traile  Joiininl. 

Dublin. — NVaoks. — At  a  special  mectino;  of  tlie  Corpora- 
tion it  was  a^Teed  that  the  Electricity  Committee  should  adjust  on 
a  satisfactory  basis  the  application  for  increaged  wajres  by  tlie 
technical  staff  of  the  electricity  dejiartment.  The  Klectricity 
Committee  has  decided  to  yive  the  members  of  the  cngrineeriny 
staffs  the  awards  irrantcd  by  the  Committee  on  Production. 

East  Ham. — Prick  IxniEAaE. — The  Electricity  Com- 
mittee recommends  increased  cliarjres  as  follows  :— Current  supplied 
to  "reneral  consumers  (including:  public  lightinor),  an  additional 
IHJ  per  cent,  upon  pre-war  prices,  makins'  a  total  insrease  of  XV, 
per  cent. :  current  supplied  to  tramway  undertakinj;',  an  additional 
10  percent,  upon  pre-war  charyes.  making  a  total  increase  of  20 
per  cent. 

Haslingden. — Bilk  Slpi>i,y.  — The  Council   lias  given 

notice  to  the  (Corporations  of  Accringjton  and  Rawtenstall  to 
terminate  the  afrreement  for  the  supply  of  electricity  in  bulk  from 
December  31st.  1918. 

Huddersfield.  —  Phice     LxcifEASE.  — The    T.C.     has 

amended  a  minute  of  the  Electricity  Committee,  so  that  the  pre- 
war charjres  for  electrical  power  .and  lijrhting-  should  be  increased 
to  an  amount  to  be  decided  from  the  date  of  the  December  readinjrs 
of  the  meters. 

Kidderminster. — Proposed  Power   Station. — At    the 

last  meetinji  of  the  T.C.  the  deputy  town  clerk  laid  before  the 
members  details  of  a  scheme  for  erectin>jr  a  larjre  electrical  power 
station  on  the  banks  of  the  Severn,  at  Stourport.  A  Bill,  entitled 
the  Worcestershire.  Shropshire  and  .Staffordshire  Electrical  Power 
Power  Bill  is  beintf  promoted,  and  Mr.  .J.  A.  Lycett.  the  manatrinfr 
director  of  the  company,  in  a  letter  informed  the  Council  that  the 
station,  when  erected  at  Stourport,  would  be  the  largest  power 
station  in  Eno:land.  A  member  (Mr.  Thursfield)  said  it  was 
important  that  the  pro.irress  of  the  Bill  should  be  watched  before 
Parli.iment.  Ultimately  the  letter  was  referred  to  the  General 
Purposes  Committee. 

Liverpool. — Dock   Lir.HTixn. — The  Mersey  Docks   and 

Harbour  Board  has  under  consideration  a  scheme  for  the  electrical 
illumination  of  the  dock  estate. 

Luton. — PI..AXT  E.XTEXStox. — The  T.C.  is  to  consider  a 

report  from  the  electrical  engineer  upon  the  urgent  need  for 
extending  the  electricity  station  buildings,  and  providing  .additional 
plant  to  meet  the  increasing  and  prospective  demand  for  electricity. 

Manchester. — Wage,s. — As  a  result  of  the  arbitration 
proceedings,  the  Corporation  employes  in  the  gas,  electricity,  water, 
and  tramways  departments  will  receive  increases  of  from  12s.  ,to 
1()S.  per  week  as  from  January  1st  next. 

RawtenstalL — Price  Increase. — The  T.C.  has  revised 

imblic  lighting  charges  as  from  January  1st— viz.,  a  standing 
charge  of  .-C.')  per  annum  per  KW.  installed,  plus  secondary  charges 
of  2d.  to  Jd.  per  unit,  the  latter  for  all  above  r)0,000  units.  Private 
lighting  rates  are  also  to  be  .advanced  2,")  per  cent. 

Scarborougli. — Price  Increase. — The  Electric  Supply 
Co.  anift>unces  that  after  the  present  meter  readings  the  price  of 
electricity  for  lighting  will  be  7d.  per  unit,  for  power  24d.  per 
unit,  and  for  heating  and  cooking  Ijd.  j)er  unit. 

Southend-on-Sea. — Pi.ant    Extension. — The    I^.G.B. 

has  informetl  the  Council  of  its  willingness  to  grant,  when  circum- 
s  ances  permit,  the  Council's  request  for  sanction  to  borrow 
£l.'i..-r2ii  for  the  provision  of  additional  generating  plant  after 
the  war. 

Stratford-on-Avon. — Price  Increase.  — The  General 
Purpo.ses  Committee  has  recommended  by  nine  votes  to  four  that 
the  Electricity  Co.  be  .allowed  to  increase  the  price  of  current  from 
(id.  to  (i-id.  per  unit  for  the  period  of  the  war  and  a  year  after,  and 
this  has  been  ratified  bv  the  T,C. 

Swansea. — At  a  recent  meeting  of  the  T.C,  Alderman 

Martin  moved  for  a  reconsideration  of  the  report  of  the  Electricity 
Committee  in  regard  to  the  proposed  supply  to  the  Harbour  Trust, 
on  the  ground  that  the  proposed  terms  would  not  be  remunerative  ; 
this  was  denied  in  committee.  Colonel  Sinclair  (cliairman')  and  the 
borough  treasurer  both  urging  the  advant.oge  of  securing  the  lai-ge 
consumers.  The  amendment  was  rejected  by  a  large  majority,  and 
the  report  adopted. 


Whitehaven.— I'uiiE  I.\(keask.— The  T.C.  lias  added  a 
war  charge  of  20  per  cent,  in  the  price  of  current  for  lightinf;  and 
power,  from  .Tannary  1st  next. 


TRAMWAY  AND  RAILWAY  NOTES. 


Blackpool. — Thakkic  l^'icuitES. — The  Coriioration  tram- 
way receipts  continue  to  show  remarkal)le  increiises.  From  A])ril  1  st 
to  December  lUththe  receipts  were  £'.):17S2,  which  is  £12.711)  more 
than  last  year,  and  oonsi<lerably  higher  than  in  any  previous  year. 
During  the  past  month  the  receipts  ijier  car-mile  were  :id.  more 
than  last  year. 

Continental.— Spain. — Application  has  been  made  to  the 

Ministerio  d<'  Fomento  for  a  concession  to  construct  an  electric 
tramway  between  Mataro  and  .\rgentona. 

East    Ham. — Fare    Revision. — it  is  proposed    in  tlie 

New  Vear  to  abolish  return  fares ^ni  certain  routes,  and  the  West 
Ham  ('ouncil  is  to  be  approached  with  a  view  to  abolishing  return 
fares  on  through-running  routes. 

Halifax. — Waces. — The  tramway  eniiiloycs  have  made 
application  for  a  further  increase  of  wages.  The  present  rale  is 
15s.  per  week,  with  bonus,  above  the  pre-war  rate  ;  if  the  applica- 
tion is  granted  the  increase  will  amount  to  .£1  per  week  above  the 
pre-war  wages. 

Huddersfield. — It  was  re.solved  by  the  T.<'..  last  week, 

that  sailors  and  soldiers  should  not  in  future  be  allowed  to  ride 
free  on  the  cars  between  12  noon  and  2  p.m.  and  'i  and  (l.iiO  p.m. 
On  the  suggestion  of  the  transport  authorities  the  Committee 
would  allow  every  facility  for  the  carrying  of  tradesmen's  parcels 
on  the  cars. 

Hull, — "Women  Drivers. — The  Tramways  Committee 
has  decided  to  appoint  a  number  of  suitable  women  as  drivers  for 
the  period  of  the  war,  in  view  of  the  lack  of  efficient  men  drivers. 

Lancashire,— A  conference  of  a  numlier  of  Lancashire 

tramway  authorities  was  held  at  Manchester  Last  week,  but  the 
men's  representatives  intimated  that  they  would  not  accept  tho 
proposal  of  a  modified  service  on  Christmas  Day,  and  they  declined 
to  submit  any  counter  proposals. 

Lancashire  and  Cheshire  War  AVaoes. — Over  20  Lancashirft 
.and  Cheshire  authorities  are  concerned  in  the  award  justrmade  by 
the  Committee  of  Production,  on  the  application  of  the  National 
Union  of  General  Workers,  for  a  further  advance  in  wages, 
bringing  them  up  to  2lls.  a  week  over  jire-war  wages.  Previously 
a  war  bonus  of  'Js.  w.as  being  paid,  and  the  offer  to  raise  this  to  1 2s. 
was  declined.  The  Committee  has  now  granted  an  award  of  7s.  per 
week,  making  the  pay  IGs.  a  week,  to  commence  in  January. 

Leeds. — A  Committee  has  lieen  appointed  to  consider  the 

question  of  the  alteration  of  stopping  places  and  diversion  of 
traffic  on  the  several  routes,  so  that  the  traffic  m.ay  be  more 
expeditiously  got  away  from  the  centre  of  the  city.  The  question 
is  to  be  brought  before  the  Ministry  of  Munitions  at  an  early  date. 

London. — L.C.C. — Tramway  Traffic  Congestion. — At 

the  last  meeting  of  the  Council  the  chairman  of  the  Highways 
Committee  said  the  congestion  was  due  to  shortage  of  material  for 
'  repairs  and  shortage  of  motormen.  Wherever  possiljle,  motormen 
wol^S  not  taken  for  the  Army  unless  substitutes  were  provided,  but 
there  was  no  prospect  of  getting  men  back  from  the  Front.  As  to 
the  difficulty  at  the  V'ictoria  terminus,  the  Committee  had  asked 
the  Ministry  of  Munitions  to  help  it  in  the  laying  of  loop  lines, 
but,  owing  to  the  objections  of  the  Commissioner  of  Police,  it  was 
not  considered  advisable  to  carry  out  the  scheme. 

Women  Drivers. — The  Commissioner  of  Police  is  in  communi- 
cation with  the  War  Office,  Ministries  of  Munitions,  Labour  and 
National  Service,  on  the  subject  of  the  issue  of  licenses  to  women 
to  act  as  drivers  of  tramway-cars  in  the  metropolitan  district, 

Rawtenstall. — Fare  Revision. — The  T.C.  is  to  approach 

the  B.  of  T.  with  a  view  to  a  general  increase  in  tramway  fares. 

Snowstorm    in    the    West    Riding.- On    Sunday    and 

Monday  the  Huddersfield  and  H.alifax  cars  only  reached  West 
Vale  with  the  greatest  difficulty,  whilst  at  Keighley  the  railless 
traction  service  to  Oakworth  had  to  be  suspended  entirely  on 
Monday. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


New  Zealand. — According  to  the  report  of  the  New 
Zealand  Post  and  Telegraph  Department  for  the  year  1!)1(>-17, 
there  was  a  steady  extension  of  telegraphic  and  telephonic  facilities 
in  that  period.  Forty  new  offices  were  opened,  bringing  the  total 
number  up  to  2,409  on  March  31st  last.  Ten  new  telephone  ex- 
changes were  opened,  and  two  closed.     The  telephone  exchange 
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system  iacludes  3,89"  miles  of  line  and  142,4ti9  miles  of  wire.  The 
workins  of  the  wireless  stations  continued  to  be  satisfactory.  Im- 
proved methods  of  detectinof  signals  by  means  of  the  ultraudion 
were  introduced  at  Awanui,  Wellington,  and  at  Auckland  ;  appa- 
ratus for  other  stations  has  been  procured,  and  will  shortly  be 
Ijroutrhl  into  use.  The  sigpnals  of  stations  using^damped  and  undamped 
waves  invariably  come  in  of  readable  streng-th  from  American, 
.Asiatic,  and  European  stations.  The  use  of  the  detecting;  apparatus 
with  a  particular  combination  of  the  receiving-  circuits  has  demon- 
strated that  dayliyht  signals  from  stations  using  the  ordinary 
wave-lengths  can  be  rendered  plain]}'  audible,  which,  by  the 
ordinary  methods  and  the  use  of  the  crystal  detector,  could  not  be 
heard. — Fhuiiiriii!  Times. 

Holland. — The  firm  of  Sieniens-Schiiekert  has  just 
entered  into  a  iKlUi,.500  contract  with  the  Netherlands  Government 
for  the  installation  of  a  wireless  telegraph  service  between  Holland 
an<l  the  Dutch  East  Indies. 

Poulsen   Wireless   System. —  The   Italian   Government 

has  taken  over  Valdemar  Ponlsen's  Wireless  patent.  The  owners  of 
the  Italian  patent  are  a  group  of  English  financiers. 


FORTHCOMING     EVENTS. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Argentina. — February  23rd,  1918.    Rosario  Municipality. 

Establishment  of    telephone  service  within  the  municipal  radius. 
Conditions  on  application. 

Bolton. — January  15th.  Electricity  Committee.  One 
7,,^0ii-K\v.  turbo-alternator  with  condensing  plant.  See  "Official 
Xotices  "  December  7th. 

Keighley. — January  9th.  Electricity  Department.  In- 
duced draught  plant.   See  "  Official  Notices  "  December  21st. 

Manchester.  —  .January  IGth.  Electricity  Committee. 
Rotary  converter  or  motor  converter  plant.  See  "Official  Notices  " 
to-day. 

Tipperary. — January  11th.  New  battery  for  the  Union 
electric  lighting  plant.     See  "Official  Notices  "  December  2l3t. 


CLOSED. 


-List  of   new   contracts  placed 


Government  Contracts.- 

Novcniber,  1917  :  — 

Wak  OKriCf:. 

Electric  cables.— General  Electric  Co.,  Ltd. 

Chassis,  petrol  and  electric— Tilling-Stevens,  Ltd. 

Dynamos.— Filectric  Construction  Co.,  Ltd. 

Generating  sets. — Austin  Motor  Co.,  Ltd. :  W.  H.  Dorman  &  Co.,  Ltd. ; 
Electric  Construction  Co.,  Ltd.;  Smarts-  Brown. 

Rubber  and  insulating  tape.^^ncoats  Vale  Rubber  Co.,  Ltd. ;  Hooper's 
Telegraph  and  India-Rubber  Works,  Ltd.  ;  India-Rubber,  Gutta- 
percha and  Telegraph  Works  Co.,  Ltd. ;  Johnson  &  Phillips,  Ltd. ; 
C.  Macintosh  &  Co.,  Ltd. 

Iron  wire.  -Lancashire  Wire  Co.,  Ltd.;  Rvlands  Bros.,  Ltd.;  Whitecross 
Co.,  Ltd. 

Works  services  electric  lighting.- Edniundson's  Electricity  Corporation, 
Ltd.;  Norris,  Henley  &  Gardner,  Ltd. 

India  Office, 
Dynamos.— J.  Stone  Si  Co.,  Ltd. 

H.M.  Officf.  of  Works. 
Engineering  services  electric  light  and  po<ver  wiring,  Avonmouth  and  Barry 
Docks  Grain  Stores,   T.  Clarke  ..t  Co.,   Ltd. ;    Cardifl    Grain  Stores    r 
electric  light  and  power  supply,  Lund  Bros.  *  Co. ;  New  County  HaU, 
Food  Ministry,  electric  wiring,  V.  C.  Middleton. 

Post  Office. 

Telephone  apparatus.— Automatic  Telephone   Manufacturing    Co.,   Ltd. ; 

British  L.  M.  Ericsson  ManutacturingCo.  Ltd. ;  Peel-Conner  Telephone 

Works,  Lui. ;    Sterling  Telephone  and   Electric  Co.,    Ltd.;   Western 

Electric  Co.,  Ltd. 
Testing  apparatus. -Siemens  Bros.  H  Co.,  Ltd.  ;  Western  Electric  Co.,  Ltd. 
Submarine  cable.— Siemens  Bros.  &  Co.,  Ltd. 
Telegraph  cable.— Crnigpark   Electric  Co.,  Ltd.;    Hackbridge  Cable  Co., 

Ltd.;    W.    T.    Henley's  Telegraph   Works  Co.,   Ltd.;   Inrtia-Rnbbev, 

Guttapercha,  and  Telegraph  Works  Co.,  Ltd. ;  .Johnson  &  Phillips, 

Ltd. ;  New  Gutta-Percha  Co.,  Ltd. 
Telephone  cable.— Connolly  Bros.,  Hd. 
Dry  cells.- Siemens  Bros.  4  Co.,  Ltd. 
LeclanchA  cells.— Sieniens'Bros.  &  Co.,  Ltd. 
Te-Iephone  cords.— Siemens  Bros.  A  Co.,  Ltd. 
Telegraphic  ironwork.— Bullers,  Ltd. 
Telephone  mouthpieces.— Siemens  Bros.  &  Co.,  Ltd. 
Insulator  spindles.— Bullers,  Ltd.;  Guest,  Keen  4  Nettlelolds,  Ltd. 
Cable  suspenders.   -T.  H.  Ilangen,  Son  A  Co. 
Telephones.— Western  F;ieclric  Co.,  Ltd. 
Telephon.-  terminals.- Parker,  Winder  4  Achurch,  Ltd. 
Bronze  wire.— T.   Bolton  &  Sons,   Ltd.;    British    Insulated   and   Helsby 

Cables;  Shroiwhire  Iron  Co.,  Ltd.;  F.  Smith  &  Co.  (incorporated  in 

the:  London  Electric  Wire  Co.  and  Smiths.  Ltd.). 
Enamelled  and  llame-prrjof  wire.— C.  Macintosh  4  Co.,  Ltd. 
Galvanised   iron   wire.— Dorman,  Long  ,t  Co.,  Ltd.;  Johnson  4  Phillips, 

Ltd.;  Rylands  Bros.,  Ltd.;  Whitecross  Co.,  Ltd. 

London. — Poplar. — The  entry  headed  "  Stepney  "  in  our 

last  issue    re<iuires  correction.      For   .Slepney    read  Poplar.       The 
a'ninm;  iif  Messrs.  Bruce  Peebles's  tender  was  £3,850,  not  £3,580. 


Junior  Institution  ol  Engineers.— Friday,  December  28th.  At  8  p.m.  At  89, 
Victoria  Street,  S.W.  1.  Paper  on  "  Water  Circulation  in  Boilers,"  by  Mr. 
H.  Josling. 

Friday,  .lanuary  4th.    At  8  p.m.      At  89,  Victoria  Street,  S.W.      Paper 
on  "Some  Aspects  of  Lubrication,"  by  Mr.  H.  E.  Cosgreave. 

Royal  Institution  of  Great  Britain.— Saturday,  December  29th.  At  8  p.m 
At  Alliemarlc  Street.  Piccadilly,  W.  1.  Christmas  Lectures,  "  Our  Useful 
Servants:  Magnetism  and  Electricity";  "Electricity  and  Electric 
Currents"  (111.  Tuesday,  January  1st,  "The  Electric  Current  as  a 
Heater  and  Chemist"  (III).  Thursday,  January  8rd,  "Electricity  as 
an  Illuminator  and  Doctor"  (IV).  Saturday,  January  6th,  "Electric 
Dynamos,  Motors,  Transformers  and  Railways"  (V),  by  Prof.  J.  A. 
Fleming,  P.R.S. 


ELECTRICITY     SUPPLY     ORGANISATION. 


For  some  time  past  the  future  of  electricity  supply  in 
Britain  has  been  the  piece  de  resistance  of  British  electrical 
journalism,  and  naturally  so,  for  apart  from  the  broader 
aspects  of  the  matter,  it  must  be  recognised  that  any  great 
extension  of  supply  facilities  will,  with  a  moderate  amount 
of  business  organisation,  result  in  unparalleled  prosperity  to 
by  far  the  most  important  section  of  the  electrical  industry. 
As  regards  the  actual  steps  taken  to  secure  this  future,  the 
past  year  or  two  has  been  marked  by  conference  and 
negotiation,  by  a  hopeful  measure  of  co-ojieration,  and  not 
least  by  the  realisation  on  the  part  of  the  Government  of 
the  invaluable  character  of  ^the  services  which  an 
adequate  supply  of  electricity  can  render  in  promoting  the 
prosperity  of  the  nation. 

It  is  at  least  certain  that  the  various  committees  which 
have  taken  this  matter  in  hand  will  amongst  them  evolve  a 
scheme  or  schemes  for  the  production  and  distribution  of 
electricity  on  more  advantageous  terms  and  on  a  much  more 
extensive  scale  than  has  been  possible  in  the  past — more 
one  cannot  say  at  present. 

So  much  for  the  technical  aspect  of  the  matter,  the 
importance  of  which  will  be  granted.  But  what  of  the 
other  side — the  equally  important  question  of  providing 
the  indispensable  market  for  the  commodity  which  we  hope 
to  see  in  universal  use  ?   ^ 

Can  we  claim  to  have  made  the  slightest  effort  to  secure 
the  greatly  extended  outlet  for  the  vastly  increased  amount 
of  energy  which  should  be  available  if  our  schemes  mature, 
and  on  which,  in  fact,  the  maturing  of  such  schemes  abso- 
lutely depends  ?  We  think  not  ;  we  are  in  effect  pre- 
paring to  hurry  up  production,  while  lea\ing  sales  to  take 
care  of  themselves — an  inconsistent  procedure  which  will 
not  commend  itself  to  the  commercial  mind  for  one  moment. 
The  future  of  electricity  supply  absolutely  depends  on  the 
commercial  stability  of  the  great  undertakings  which  may 
arise  from  our  present  efforts  ;  business  in  hand  and  busi- 
ness in  prospect  are  essential  to  satisfactory  tiiiance  ;  the 
business  end  of  electricity  supply,  especially  the  potential 
deinand  for  electricity,  is  the  foundatidn  (Ui  which  all  our 
schemes  for  the  future  depend.  Yet  we  cannot  point  to  any 
concerted  action  whatever  by  the  supply  industry  of  Great 
Britain,  with  a  view  to  securing  its  position  in  this  respect. 
The  electricity  supply  situation  at  the  nmiiientappeifl's  to  be 
as  follows  : — 


Production  of  Electricity  on 

A  Large  Scale. 
W'c  have  tlie  Hoard  of  Trade  Elec- 
trical Siipidy  Committee  ;  the  Inter- 
connection Committees  of  Lancashire 
and  Cheshire,  Yorkshire,  West  of 
Scotland,  Soutli  Wales,  West  of  Knjr- 
land,  .North-East  Coast,  Devon  and 
Connvall,  \c.,  and  the  Provincial 
Electric  Supply  Committee,  backed 
by  the  I.E.E.,  the  Municipal  Elec- 
trical Association,  and  the  Associated 
Power  Companies,  workinjj  for  the 
unification  and  co-ordination  of  sup- 
ply by  interconnection,  bulk  supply, 
and  the  utilisation  of  available  waste 
heat  sources,  ^1  the  end  that  an  obiin- 
tlanl  niipphj  of  electricity  shall  he 
arailahle  for  nil  clauses  of  consumer 
in  the  Inited  Kingdom. 


Sale  ok  Elkctricitv 
ON  A  Lakgk  Soalk. 
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Lut  us  iiuiko  no  mistake  :  if  the  sclienies  at  presoiit  iiikIii 
consitleratidii  arc  ever  realised,  the  electric,  supply  industry 
of  Britain  will  become  the  f/inr/csl  iiu/i/x/iidl  uri/d/ilsntid/i  in 
the  coiinlrij.  A  i;reat  and  oipmised  business  will  have  to 
be  developed  from  the  initial  stafjes  represented  by  some 
hundreds  of  sii|>i>ly  undertakinj^fs,  which  are  isolated  units 
as  rcLjards  their  commercial  manaijement,  and  h; 
effective  orjjanisation  for  the 
obviously  indispensable  to 
project. 

Lookinir  round   at  om 
remrds  : — 


i\e  no 
co-operative  ell'orl  which  is 
the    success     of     tlic     \\w^jy\- 


potential  business,  we' may  say  as 


r.iilhtimj. — .\t  the  present  time  a  jrcneroiis  cstiiuale  of  elec- 
tricity consumers  is  2}  to  H  per  cent,  of  the  population  supplied  : 
the  comparable  figures  tor  jras  consumers  are  '2'<  to  2'.>  per  cent.,  so 
that  there  are,  rou^'hly.  ten  times  iis  many  consumiM'S  of  <;as.  .\s 
we  know  that  the  majority  of  the  latter  are  litrhtinjr  consmners,  it 
follows  that  we  have  only  touched  the  frinjje  of  the  jiussilile  elec- 
tric lijrhtin^  business  of  domestic  e))nsumers. 

Coii/thii/  ii/hI  llfntiiiii.  -  Pioneering  efforts  have  been  fairly 
successful,  especially  with  larfje  installations,  a  recent  eslimati^ 
placinjr  the  latter  at  about  IdU  installations,  of  22,U00  KW.  ; 
domestic  eleetiiu  coukin;r,  satisfactory,  though  in  its  initial  stages. 
.awaits  co-ordinated  effort  and  organised  manufacturing  and  sales- 
manship ;  domestic  electric  heating  has  progressed  with  the  rise  in 
fuel  values,  but  is  only  in  the  initial  stage,  while  domestic  water 
heating  as  a  popular  proposition  is  strictly  a  jiroblem  of  the 
future. 

Domestic  Paiivr. — Practically  untouched  :  a  very  small  motor, 
which  is  not  a  toy,  and  yet  sells  at  a  reasonable  price,  is  badly 
needed. 

[Generally,  it  may  be  said  that  the  domestic  consumer  has  been 
practically  unexploited.  Take  an  actual  example  :  A  consumer 
who  used  400  units  i)er  annum  for  lighting,  increiused  his  consump- 
tion to  7,000  units  a  year,  with  electric  cooking  and  heating,  and 
thermal-storage  water  heating  added,  doubling  his  load  factor  and 
paying  an  average  of  'id.  per  unit,  the  rates  being — 1..  ."id.  ;  c.  and 
h..'ld.  ;  t.s..  O'M. 

The  war  has  emphasised  the  importance  of  "  domestic  engin- 
eering" as  a  means  of  avoiding  labour  strain  in  the  household. 
Due  to  the  lack  of  initiative  of  the  supply  industry,  the  enormous 
advantages  of  electricity  for  light,  power,  and  heating  are  not 
realised  by  the  general  public,  while  the  architectural  profession, 
on  which  much  depends,  has  made  no  special  study  of  the  influence 
of  electrical  methods  on  domestic  economy.] 

Factor)/  Dririiii/. — This  is  the  most  progressive  branch  of  elec- 
tricity supply,  but  still  offers  immense  scope  for  development,  if  Dr. 
Crowley's  statement  that  only  one-half  of  1  per  cent,  of  the  power 
required  by  our  textile  factories  is  purchased  from  supply  under- 
takings is  any  indication.  , 

Mr.  Robertson,  at  the  Last  I.M.E..\.  Conference,  assumed  th.at 
18  million  H.p.  were  employed  in  factories  at  the  present  time,  and 
Mr.  Selvey  showed  that  if  only  half  this  were  supplied  electrically 
under  average  conditions,  some  S,."iOU  million  units  per  annum 
would  be  required,  which  contrasts  with  the  present  output  of  all 
statutory  undertakings,  for  all  purpo.ses.  of  2,000  million  units  per 
annum.  The  result  of  intensive  development  of  considerable 
areas,  with  concentrated  and  scattered  coal,  iron,  and  steel  industries, 
can  be  judged  from  the  work  of  the  X.E.  Coast  power  companies. 
As  regards  individual  cities,  we  have  a  recent  estimate  from  Leeds 
that  nearly  4(1  per  cent,  of  the  power  used  in  the  city  is  supplied 
electrically  ;  in  Bury,  a  textile  centre,  Mr,  Watson  estimated  that 
20  per  cent,  of  the  power  used  was  electrical. 

In  IflOli,  a  canvass  of  f.actory  power  users  in  the  County  of  London 
.showed  a  total  of  208,800  H.P..  or  1.5(i.000  KW.  ;  in  Itll.S,  Mr. 
Frank  Bailey  slated  that  the  electrical  power  connections  in  that 
area  amounted  to  18.5.000  KW,.  or  8tl  per  cent,  of  the  foregoing 
amount. 

Power  estimates  mn?t.  however,  be  treated  with  reserve ; 
industrial  power  requirements  a;e  constantly  growing,  and 
factories  show  a  tendency  to  move  outside  town  areas, 

I  lid  II  at  rial  Hciitiiif/.—ln  its  initial  stages  :  it  w,is  estimated  that 
90, electric  steel  furnaces  were  in  use  in  January,  IiU7,  as  against 
7  in  1910.  [It  is  stated  that  the  electric  furnace  load  at  .51  steel 
mills  in  the  U.S.A.  accounts  for  800  million  units  per  annum.] 
Industrial  low-temperature  heating  for  baking,  drying,  annealing, 
tempering,  melting,  4;c.,  also  for  electric  welding,  brazing,  &c., 
offers  great  possibilities  for  development,  and  is  little  appreciatetl 
as  yet  in  this  country. 

Elect riicliemicid  ll'i//7/.  —  An  establishe<l  industry  on  a  small 
scale  ;  modern  views  on  the  development  of  the  carbide,  nitrate 
and  other  chemical  industries  will,  if  they  materialise,  lead  to  an, 
unpri  cedented  expansion  of  electricity  supply  for  such  i)urpose3  in 
the  f  I  lure  if  the  price  of  energy  can  be  brought  low  enough. 

Elecri-  Trumwoy  Traction.  —  Offers  little  scope  for  develop- 
ment, under  present  legislative  conditions. 

Electrii-  Iliiilirai/  'I'ractinn. — One  of  the  most  important  fields  of 
future  electrical  development  ;  partial  suburban  electrification  at 
London,  Manchester.  Liverpool,  and  Newcastle  ;  no  main  line 
electrification  yet  undertaken. 

Electric  Veliic'e  Traction. — In  its  initial  stage.  About  1;000 
vehicles  in  use.  or  on  order,  as  against  l.oO  in  1914. 

Offers  enormous  opportunity  for  development  ;  progress  due  to 
organised  effort  of  Electric  Vehicle  Committee  ot  Great  Brita'n, 
but  its  advantages  still  unrealised  by  the  carrying  public. 


Whili'  We  have  only  roughly  surveyed  tlie  position,  it  is 
possible  to  deduce  from  it  the  fact  that  liuffe  opportunities 
exist  for  future  Imsiness  in  elei'tricit.y  sa])ply  ;  much  of  this 
business  is,  no  cloubt,  a  le<;ai'y  of  the  liiiiixi'z  fain'  conditions 
exist injj  in  the  electrii'al  industry  io  the  past,  and  the  latter 
would,  as  a  whole,  have  b(.'eii  incom|iarably  better  off  to-day 
hiid  initiatixe,  enterprise,  and  patriotic  support  for  its 
objects  been  more  conspicuous  features  of  its  policy. 

We  siiall  never  realise  tiie  profjressive  future  which  has 
been  sketched  out  for  us  unless  our  electricity  suppliers 
a)  andon  the  haphazard  individual  methods  of  tlie  past, 
and  adopt  some  connnon-sense  proposal  for  establishing  a 
community  of  iiUerests,  to  develop  their  general  Imsiness 
jiolicy  and  popldarise  their  dealings  with  the  public. 

The  sale  of  electricity  dejieiuls  on  the  appreciation  <if  the 
|iublic,  ami  the  supply  industry  must  realise  that  the  latter 
is  virtually  in  partnerslii|i  with  it,  and  demands  to  be  taken 
into  its  confidence  sutticiently  to  uopreciate  what  it  is  doing 
and  why  it  is  doing  it. 

Now,  while  the  private  interests  of  the  various  elements 
composing  the  electricity  supply  industry  in  this  country  may 
not  be  reconcilalile  to  any  extent — and  the  petty  jealousy  of 
adjacent  municipal  authorities  is  ipiite  as  serious  an  obstacde 
to  harmony  as  the  rivalry  of  municipal  and  company  in- 
terests— yet  the  business  interests  of  all  concerned,  as 
regards  their  dealings  with  the  pulilic,  present  a  sufficient 
similarity  to  justify  the  formation  of  a  suitable  organisation 
to  give  coniniou  e.xpression  to  these  common  aims  at 
least. 

Whether  this  organisation  is  on  the  lines  of  the  British 
Commercial  (ias  .\ssociation,  or  of  the  American  Society  for 
Electrical  Development,  or  is  a  British  counterpart  of  the 
more  ambitions  American  National  Electric  Light  Associa- 
tion, is  immaterial  at  the  moment,  so  long  as  an  association 
is  fonued  which  is  representative  of  the  supply  industry 
as  a  whole,  for  the  purpose  of  directing  and  supporting  the 
efforts  of  our  undertakings  to  develop  electricity  supply 
with  a  view  to  the  benefit  of  all. 

We  have  in  our  midst  several  associations  coimected  with 
electricity  supply.  If  the  strongest  of  these — for  someone 
must  make  the  first  move — were  to  invite  the  others  to  join 
it  in  a  preliminary  discussion  of  the  subject,  this  would 
serve,  if  no  other  purpose,  at  least  to  enlighten  us  on  the 
peculiar  conditions,  which  we  have  evidently  overlooked, 
but  which  presumably  e.xist,  to  prevent  a  great  industry — - 
the  members  of  which  have  one  common  object  in  view — 
from  adopting  methods  which  every  comprehensive  industry 
finds  it  es.sential  to  adopt,  and  which,  in  fact,  American 
central-station  interests  adopted  many  years  ago  in  their 
dealings  with  the  public. 

It  may  lie  that  there  are  still  many  in  the  industry  witli 
a  limited  outlook,  many  who  do  not  realise  that  from  little 
private  plants,  supplying  a  favoured  few,  our  undertakings 
are  growing  into  public  utility  corporations  with  responsi- 
bilitiesof  a  national  characterand  Government  interest  behind 
them,  whose  business  is  not  otdy  the  sale  of  energy  but 
also  to  serve  the  public  in  all  matters  appertaining  to  elec- 
tricity supply.  To  all  such  we  a]jpeal  to  take  the  broad 
view  :  it  is  tlie  turn  of  the  big  town  to-day.  but  it  may  be 
the  turn  of  the  small  one  to-morrow,  if  it  otfcrs  the  facilities 
and  enterprise  which  are  attractive  to  new  industries. 
Above  all,  we  would  urge  those  engineers  who  fa\'our  the 
mole  in  their  methods  of  dealing  with  the  public  to 
remember  a  certain  old  American  saying  that : 

He  who  whispers  down  a  well 
About  the  goods  he  has  to  sell.    •■ 

Won't  reap  the  gleaming,  golden  dollars 
Like  him  who  climbs  a  tree  and  hollers. 


Electric    Postal    Vans    in    Switzerland. — The    Postal 

Authorities  of  Zurich  have  lately  put  in  service  a  couple  of 
electric  motor  vans,  built  by  Messrs.  A.  Tribelhorn,  of  Feldbach, 
who  are  described  as  the  ouly  manufacturers  of  this  type  of  auto- 
mobile in  Switzerland,  Similar  vehicles  are  also  said  to  be  in  hand 
for  the  Postal  Service  in  Geneva, 

Electricity  and    the    Growth    of   Crops.— According  to 

the  report  of  the  Development  Commissioners  for  the  year  ending 
March  31st  last,  among  the  giants  made  was  one  of  £1,330  to  the 
Imperial  College  of  Science  and  Technology  for  an  investiga- 
tion into  the  effect  of  electrical  discharge  on  the  growth  of  crops. 
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As  it  is  necessary  tn  offeet.  every  possible  economy  in 
pupor  consumption,  the  Index  to  Vol.  81  of  the  BiiRC- 
TRK'AT,  RKVIE^v,  wliicli  will  1)0  printed  in  the  conrse  of  a  few 
weeks,  will  be  sujiplicd  only  to  those  who,  throucjh  the  post, 
specially  apply  for  it.  To  such  it  will  be  supplied  for  3d. 
])nst  fi'ee.  Any  reader  or  advertiser  at  Home  or  Abroad 
who  requires  a  copy  for  biudinu',  or  for  other  purposes,  is 
asked  to  make  appHcation  therefor  jironiptly  tn  :  The 
Publisher.  ELEr'i'urcAL  Rkview,  4.  laKlfjjatc  Hill.  London, 
E.C.  4. 


NOTES. 


Educational. — BinrMixfiHAM  University. — At  the  annual 

ilisftributioii  of  certificates  at  Warwick  School,  !^ir  Oliver  Lodjre,  in 
coiifrrivtulatin^''  the  successful  boys,  said  he  was  much  impressed 
l)y,  the  almost  luxurious  provision  in  the  school  for  the  teaching-  of 
chemistry  and  pliysics.  Ho  hoped  tliis  development  in  scientific 
instruction  would,  araonjj;  other  thinirs,  lilossom  in  the  a]iplication 
of  science  to  agriculture,  for  the  teachins'  of  which  there  would 
shortly  be  a  ch.air  at  Birminfrham  I'niversity.  The  one  thing  that 
had  been  neg'Iected  in  this  country  was  the  scientific  and  thorough 
cultivation  of  the  land,  with  the  aid  of  which  the  country  misrht 
nearly  feed  itself.  He  hoped  Mr.  Fisher's  Education  Bill  would  be 
passed  without  too  much  delay,  and  that  Mr.  Fisher  would  deal 
with  the  Universities,  because  education  needed  to  be  reconstructed 
from  top  to  bottom. 

The  A. E.G. — Apart  from  the  political  remarks  on  the, s;eneral 

situation  which  Herr  Walter  Rathenau  ni.ade.  at  the  requestof  certain 
shareholders,  at  the  recent  general  meeting  of  the  A. E.G.,  very 
little  information  of  external  intere.^t  is  reported  in  the  German 
newspapers  .as  having  been  laid  before  the  assembly.  As  in  former 
years,  a  small  minority  condemned  the  accumulation  of  such  large 
disclosed  and  undisclosed  reserve  funds,  it  being  urged  that  a  higher 
dividend  than  12{,  per  cent,  should  be  paid,  seeing  that  at  the 
present  quotations  the  shares  only  yield  about  .'>  per  cent.  The 
question  of  the  disposal  of  the  large  interests  held  in  the  Electro 
Works  wasexplained  by  the  chairman  at  sonu'  length,  and  the  impres- 
sion to  be  formed  from  his  observations,  is  that  if  the  company  has 
iiitide  some  financial  sacrifice  in  tt'ansferring  the  undertaking  to 
the  Government,  the  directors  are  glad  to  be  I'elieved  of  what  had 
become  a  burden  under  the  effects  of  the  war.  A  third  matter 
i'eferred  to  was  raised  by  a  representative  of  the  staff,  who  advo- 
cated the  grant  of  an  increased  w.ar  bonus  to  the  em])loy6s,  but  the 
chairman  ruled  that  the  subject  could  not  he  discussed  in  general 
meeting,  as  it  wa^  one  for  the  managers  and  the  Committees  or 
the  Conciliation  Boards.  The  political  part  of  the  chairman's 
speech  closeil  with  the  remark  that  "  our  foreign  business  lies  in 
strong  hands  in  which  we  trust."  Such  an  observation  was 
undoubtedly  true  all  over  the  world  prior  to  the  outbreak  of  war. 
It  is.  we  believe,  none  the  less  true  now  in  so  far  as  neutral 
contitries  are  concerned,  particularly  in  South  America,  owing  to 
the  formation  of  native  companies,  the  German  interests  in  which 
it  will  be  ditHcult  for  transmarine  States  to  eradicate,  if  they  are 
fully  disposed  to  take  this  step  in  those  cases  where  South 
American  countries  have  recently  joined  the  Allies  or  discontinued 
dijilomatic  relations  with  Germany. 

Magneto  Flash    Lamps. — Rcferrin5;f  to  our  article  on 

this  subject,  pulilishod  on  October  2<>th,  Mr.  F.  Westmoreland,  from 
wlio-e  article  in  the  MnilH  Kinihicrr  anil  Elect ririnH  we  obtained 
the  illustrations  of  an  actual  example,  points  out  th.at  the  drawings 
were  luaJe  and  supplied  to  him  liy  !Mr.  Thos.  Hindle,  of  Jlan- 
chester.  the  owner  of  the  lamp.  We  understand  that  Lhc  queition 
of  manufacturing  sucli  lamps  in  this  country  is  under  con- 
sideration. 

The  Effect  of   Heat  on  Celluloid. — A  new  publication 

.of  the  I'.S.  Bureau  of  Standards  tlechnologic  Paper  Xo.  i18). 
entitled  "  Effects  of  Heat  on  Cellnloid  and  Similar  Materials,'' 
contains  a  study  of  the  behaviour  of  celluloid,  and  of  pyroxylin 
plastics  in  general,  when  heatwl  to  different  temperatures,  com- 
mencing in  the  neighbourhood  of  KlO"  C.  Above  this  temperature 
the  heat  of  ilecompasition  may  raise  the  temperature  of  the  ma.ss 
to  the  ignition  ix)int.  At  170°  I '.  decomposition  takes  place  with 
explosive  violence.  Pyroxylin  plastics <:.an  l)e  ignited  by  momentary 
contact  with  btKlies  having  a  tem))erature  of  lUii^C.  anil  upwiirds. 
The  rale  of  combustion  is  live  to  ten  times  th.at  of  poi)lar.  i)ine.  or 
paper  under  the  same  conditions.  The  vajKiura  evolved  during  the 
decomposition  of  pyroxylin  plastics  are  poisonous  and  extremely 
combustible,  and  may  be  ignited  by  the  heat  of  decomposition.  A 
copy  of  the  paper  may  lie  obtained  by  those  interested  by  addressing 
a  request  to  the  Bure.au. 

Tracing    Linen    for    Bandages.  —  Understandin,£f  tliat 

tracing  linen  U9cd  for  plans  is  u.^eful  for  bandiipes  for  wounded 
soldiers.  Westminster  City  Conncil  hiis  authorised  the  engineer  to 
go  through  the  old  plans  and  dispatch  to  the  hospitals  any  old 
tracin^r  linen  of  no  further  use  ni  ollicial  records. 

Many  of  onr  readers  are.probably  in  possession  of  large  qnantitiea 
aid  tracings  which  could  thus  be  usefully  turned  to  accouut. 


Volunteer    Notes. — County    of    London  Volunteer 

En(11.\ekks,(,Fikli)  CojiPANiEs). — Headquarters,  Baldertou  Street, 
Oxford  Street,  W.  1.  _ 

Orders  (or  the  week  {■ndiiig  .I.inuary  5tli,  1!)1H,  by  Lieut. -Colonel  C.  B. 
Clay,  V.D.,  coramanding:— 

Ofcer  for  the  H'erA-.— Lieut.  C.  E.  Camphell. 

Wirf  fnr  Dul II. —Liicnt.  W.  .T.  A.  VViitkiiis. 

Monday,  Decomlicr  :llst,  Wn.— No.  ;)  Company,  6.30— .S.Sfl.  Recruits'  drill, 
6..'iO-«..S().    Signalling  Sectimi.  6.30— H  .30. 

Tuesday,  Januarv  1st,  lyis. — Lecture  on  "Demolitions,"  fl.MO,  tiy  Capt. 
Fleuiing.     Physical' drill,  7.30. 

Wednesday,"  January  2nd. —  No.  1  Company  drill,  knotting,  and  lashing, 
6.30-.S.IHI.     Recruits'  drill,  6.30. 

Thursday,  .January  3rd.— No.  2  Company  drill,  knotting,  and  lashing,  6.30— 
8.30.  Uecruits'  drill,  6.30.  Signalling  Section,  6.30— «.3(l.  Ambulance  Section, 
6.30— H. 30.    Medical  examination  of  recruits,  6.30—8.30. 

Friday,  January  4lh.— Mn.sketry,  5.30— S. 

Hatm-day,  January  5th.— Entrenchments,  &c,,  2.45 — 1.45.  Recruits'  drill, 
2.45—1.45. 

Sunday,  January  6th. — Commandant's  parade  at  Waterloo  Station  iopposite 
No.  10  Platform),  8.4.T  a.m.,  for  work  at  Eslier.  Uniform,  haversacks,  und 
water  bottles  and  mugs.    Mid-day  rations  to  be  carried. 

Note. — All  drills  and    parades  will   be '  at  Headquarters   unless  otherwise 
stated.    Recruits  will  attend  for  engineering  instruction  with  the  companies. 
(By  order)  Maoleod  Yeassley,  Capt.  and  Adjutant. 

Communication  with  Aircraft. — Tt  is  rciiorted  that  the 

French  Army  has  i-ecently  introduced  a  novel  form  of  miniature 
searchlight,  operated  by  electricity  and  equipjied  with  a  telescope. 
When  in  use  tlie  searchlight  is  held  in  the  hands  of  the  o])erator.' 
so  as  to  bring  the  telescope  into  sighting  position.  The  seaichlight 
is  aimed  at  the  aircraft  with  which  communication  is  to  l)e 
est.al>lishcd  and  maintained,  and  the  operator  then  sends  tl>e 
messages  by  means  of  a  tapping  key  on  the  side,  causing  long  and 
short  flashes  of  light  to  spell  out  the  words  Or  numerals  in  the 
telegraph  code  used.  By  means  of  the  telescope  the  operator  is 
able  to  see  the  distant  flashes  of  the  answering  searchlight,  and  in 
this  manner  two-way  communication  is  maintained  as  long  as 
desired.  The  new  signalling  equipment  is  light  in  weight,  con- 
sisting of  but  the  searchlight  and  battery,  and  therefore  readily 
portable. — Aircraft. 

A   Hut    for    Signal    Service     Officer    Cadets.  —  The 

Administration  Officer  at  the  Headquarters  of  the  Signal  Service 
Officer-Cadet  Company,  R.E.,  Lieut.  F.  S.  Paterson,  R.E.  (late  of 
Messrs.  Johnson  &  Phillips")  informs  us  th.at  the  present  establish- 
ment includes  Canadians.  Austr.alians.  South  Africans,  and  men 
from  other  parts  of  the  world,  "as  well  as  from  the  British  iniblic 
schools.  During  his  course  the  Officer-Cadet  has  to  become  techni- 
cally efficient,  besides  underg'oing  a  strenuous  training,  and  there 
is  an  urgent  need  for  accommodation  to  enable  the  Cadets  to 
study  during  the  evenings  and  the  week  ends,  as  the  technical 
knowledge  of  modern  methods  and  apparatus  for  commimication 
that  they  must  acquire  is  very  extensive  and  detailed.  Lieut. 
Paterson,  therefore,  .appeals  for  a  hut  for,  say,  100  Cadets,  with  a 
suitable  equipment  for  the  jiurpose  described  above.  The  Signal 
Service  Officer-Cadet  Company  is  closely  associated  with  the  elec- 
trical industry,  and  its  members  are  worthy  of  the  strongest  sup- 
port. Wc  earnestly  commend  the  matter  to  the  not'ce  of  our 
readers,  especially  those  engaged  in  the  instrument  and  cable- 
making  trades,  to  whose  sympathies  the  project  should  appeal. 
Lieut.  Paterson's  address  is  Cadet  Company,  R.E.,  Haynes  Park, 
Bedford. 

Institution   and    Lecture   Notes.^Royal  Institution. — 

The  official  list  of  lecture  arrangements  up  to  Easter.  llll,'<.  has 
been  issued,  and  contains  announcements  of  the  following 
events : — 

At  5.30  p.m. 
Friday,  January  18th.— "  Studies  on  Liquid    Films,"  by   Prof.  Sir  James 

Dewar,  F.R.S. 
Friday,  Januiiry  25th. — "  The  Motion  of  Electrons  in  Gases,"  by  Prof.  J.  8. 

Towusen.l.'F.R.S.  '. 

Friday,  February  Sth.— "  Science  and  Ethics."  by  Principal  E.  H.  Griflitbs, 

plu.s. 

Friday,  March  8th.— "  Vibrations  :  Mechanical,  Musical,  and  Electrical," 

by  PiDf.  E.  H.  Barton,  F.R.S. 
Friday.  Mareh22nd. — ''Radiation  from  System  of  Klecti'ons,"  by  Prof.  Sir 

-J.  .T.  'rhomson,  Pres.  R.S. 

At  3  p.m. 
■I'ncsdays,  Pchttiary  2011)  a-i*  March  nth.— "  The  National  Ph.vsical  Labo 

ratory :    (1)    A  National    Fjaliuratory    of    Industriiil    Uesearcb ;    (2)    A 

Natiomil  PVoving  House  and  Standardising  r.aboratory,"  by  Sir  K.  T. 

Ulazcbrook,  F.U.S. 
Saturdays,  Jannai'\-  liUh  and  *26th. — "  The  Chemical  Action  of  Light,"  by 

Prof.  W.  J.  Pope.  F.R.S. 
Saturdays,  February  16th,  23rd,  March  2nd,  Dth.  I6th,  23rd.—"  Problems  in 

Atomic  Structure,"  by  Prof.  Sir  J.  J.  Tluuuson,  Pres.  R.S. 

The  first  of  theserieaof  six  Christmas  .Tuvenile  Lectures  on  "Our 
Useful  Servants  :  Ma{rn(^tisin  and  Electricity,"  was  delivered  by 
Prof.  .1.  \.  Fleming.  F.R.S. .  yesterday  afternoon. 

Institution  of  Blectrical  Engineers.— A  meeting  of  the  Nkw- 
CAsTi.K-rfiiN-Tv.si':  Locai,  fSKcrroN  was  held  on  l)ec;emlK'r  isth, 
the  chaiin)au,  Mr.  .'V.  II.  Marshall,  i>residing.  A  rece]ition  was 
hehl  by  the  President  of  the  Institution,  .Mr.  C.  H.  Wordingham, 
who  WHS  supporti^d  by  Mr.  Marshall,  and,  snlweiiuently,  the 
President  addressed  the  gathering.  After  having  thanked  the 
members  for  their  very  cordial  reception,  he  said  he  felt  that  it 
was  desirable  that  tlii'  JiOcal  •Sections  should  be  (ioguisaut  of  what 
was  going  on  in  I,ondon.  There  was  a  persistent  tendency  on  the 
part  of  a  section  of  the  electrical  Press  to  belittle  the  Institution, 
which  he  did  not  think  was  <:onducive  to  its  best  interests,  hut  was 
rather  mischievous.  Constructive  criticism  was  ag(xxl  thing,  and 
there  was  nothing  he  liked  letter  than  honest  criticism,  but  when 
they  saw  the  Council  of  the  Institution  always  attacke<l.  and  it 
seemed  that  it  could  not  do  right,  there  grew  up  a  feeling  which 
spread  like  n  canker,  and  the  meinlwrs  felt  that  the  Council  was  no 
good.  Tiie  influence  of  that  section  of  the  Press  was  not  beneficial, 
but  undoubtedly  mischievous.  If  the  Institution  were  to  progress, 
they  must  have  loyal  support.    They  had  seen  various  organisa- 
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tioiis  tro  ahoiul,  and  he  thouKlit  tlio  reason  for  it  was  to  be  found  in 
their  extremely  puahful  policy.  That  Institution  could  not  afford 
to  sit  down  and  wait  for  souiethin;;  happc^ninjf,  but  must  t'o  ahead. 
At  the  present  time,  if  they  wanteii  to  deal  with  any  question  they 
were  not  able  to  eomraand  the  whole  of  the  sections  of  the  industry  ; 
he  did  not  know  why,  but  tliey  could  not.  It  wsis.  therefore, 
necessary  to  jret  them  toiiether.  He  felt  it  wiu-s  ecsential  to  carry 
all  sections  of  tlie  industry  in  anylhiu^'  they  had  to  do.  In  adoptin^f 
sucli  a  pushful  policy  they  uiust-»take  risks,  but  nothin"-  wa-s  more 
deaileiiint,'  than  the  teeling  that  they  must  not  attempt  so  ami  so 
because  "it  mifjht  fail"  ;  or  liecause  "years  ajfO  they  had  tried  it, 
and  it  had  failed,"  or  because  some  iiuostioiied  its  wisdom  — 
they  must  take  some  risks.  The  lirst  step,  he  thoiiR'ht.  to  a 
wider  intiuence,  and  a  lielter  position,  was  to  ul)taiu  a  Cliarter, 
He  referred  to  that  in  his  inaugural  attdress,  and  lie  found  he  had 
the  Council  with  him.  If  tliey  could,  they  would  jro  in  for  a 
Hoyal  Charter.  Referring'  to  some  of  the  activities  of  the  Insti- 
tution, and  speakiny  of  research  \\ork,  the  I'reaident  said  the 
(luestion  of  insulatinjf  materials  had  Ijeen  liefore  them  even 
before  the  war.  a'nd  the  lout  break  had  greatly  emphasised  the 
need  of  research  upon  this  iiuestion.  .\  .Toint  Committee  had  been 
formed  of  three  nu'mliers  of  the  B.E.A.M,.\.  and  three  of  their 
members,  and  their  harmonious  efforts  were  makinj;  steady  pro- 
gress. The  i-elations  between  their  Research  Coramitteo  and  that 
of  the  B.E.A.M.A.  were  wholly  cordial.  He  had  sujrtjested  the 
appointment  of  a  research  organiser,  a  man  of  scientific  training, 
with  engineering  experience,  whose  function  would  be,  not  to 
interfere  with  anything  that  was  existing,  but  to  act  as  a  go-between, 
to  co-ordinate  the  work,  and  to  give  some  impetus  to  it.  It  was 
impossible  for  the  chairman  of  the  Committee,  or  for  the  permanent 
otHcials,  to  give  the  time  that  was  needed.  The  research  organiser 
would  see  that  the  research  workers  had  the  facilities  they  re- 
quired, and  the  materials  they  required,  in  proper  form  and  carefully 
prepared.  There  had  also  been  a  good  deal  of  hard  work  done  with 
regard  to  standardisation.  This  included  high-pressure  switchgear, 
and  he  thought  it  would  be  most  unfortunate  if  British  stauilai'ds 
were  not  fully  borne  in  mind.  The  purely  British  Switchgear  pro- 
duced in  that  neighbourhood  had  set  liefore  it  a  maximum  ideal  of 
switchgear.  The  margin  of  safety  was  greater  than  in  general 
practice,  but  either  that  margin  of  safety  was  necessary  or  not, 
and  in  that  connection  a  great  deal  of  research  work  was  required. 
.  He  thought  it  would  be  an  excellent  idea  if  there  could  be  set  up 
in  that  district  an  .\dvisory  Committee  able  to  undertake  research 
work  into  switchgear,  with  a  view  to  advising  the  Committee  on 
this  matter.  The  President  concluded  with  a  reference  to  the 
desirability  of  the  establishment  of  a  Proving  House,  which  would 
only  givj  its  hall-mark  to  gear  produced  liy  British  makers,  and 
which  would  show  that  that  t,vpe  of  article  had  conformed  to  the 
standards  laid  down  by  the  Standards  Committee.  The  President 
was  cordiallv  thanked  for  hts  address,  on  the  motion  of  Mr.  11.  W. 
Clothier. 

Association  of  Mining  [Electrical  Engineers  (West  of  Scotland 
Branch),— On  Saturday,  January  12th,  Mr.  ,1,  H.  C.  Brooking  will 
read  a  paper  on  "Cable  Complaints,"  There  will  be  a  display  of 
cable  joint-boxes  and  a  demonstration  of  repairing  of  cab-tire 
trailing  cable. 

Appointments  Vacant. — Shift  eng-ineer,  for  the  Lanca- 
shire Electric  Power  Co,  (£17  per  month)  ;  Head  of  the  Electrical 
Engineering  Department  of  the  Loughborough  Technical  Institute 
(£220  +  £!W  war  bonus);  mains  assistant,  for  the  Borough  of 
Dover  Electricity  Department  :  district  electrical  engineer,  for  the 
War  Department,  South  Irish  District :  teacher  for  the  training  of 
disabled  solditrs  in  electrical  work  (  t-l)  for  the  Middlesex  Educa- 
tion Committee.     See  our  advertising  pages  to-day. 

A  Novel  Use  for  a  Motor-Car  Electric  Ligliting  Set. — 

The  testers  at  the  Fiat  Motor  Works  in  Turin,  Italy,  have  dis- 
covered a  new  use  for  the  electric  lighting  sets  on  motor-cars, 
which  will  doubtless  be  of  interest,  and  serve  as  an  example,  to  car 
owners  in  this  country.  These  men  are  called  upon  to  test  cars  in 
extremes  of  weather  and  temperature,  and  as  motor  chassis  under 
test  cannot  be  fitted  with  wind-screens,  the  problem  of  keeping 
warm  while  driving  on  Alpine  roads  is  one  of  no  small  order.  The 
Fiat  testers  are  now,  consequently,  being  supplied  with  electrically- 
heated  gloves,  the  necessary  current  being  drawn  from  the  electric 
lighting  equipment  ou  the  car.  The  gloves  have  resistance  wires 
set  in  the  back,  between  two  layers  of  thin  sheet  asbestos  ;  con- 
nection is  made  to  the  electric  light  terminals  at  the  most 
convenient  points,  and  the  fine  flexible  wires  are  attached  to  the 
wrist  of  the  gloves  by  means  of  press-on  buttons.  The  wires  are 
of  sufficient  length  not  to  interfere  in  any  way  with  driving,  and 
thS  current  passing  through  the  resistance  is  said  to  keep  the 
-hiMxds  at  a  warm  temperature  even  on  the  coldest  day.  When  it 
•  is  necessary  for  the  di'iver  to  leave  the  steering  wheel  of  the  car, 
the  wires  can  be  instantly  disconnected  from  the  gloves  merely  by 
a  pull  ou  the  press-button  connections.  A  similar  method  of 
obtaining  warmth  has  been  adopted  by  military  aviators,  whose 
clothing  is  now  electrically  heated  on  much  the  same  plan. 

The   Functions  of  a   Borougli   Electrical   Engineer. — 

As  we  go  to  press  we  have  received  the  following  letter  ; — 

'  Jly  attention  has  been  called  to  a  letter   in  your  last  issue 

purporting   to   be   signed   by    Mr,    H.   Brand,    and    headed    '  The 

Functions  of  a  Borough  Electrical  Engineer.' 

■■  In  fairness  to  the  borough  electrical  engineer,  the  public  should 

know  the  true  facts,  which  ai-e  as  follows  : — 

"My  company  had   an  inflated  claim  made   agaiiist  it  by  Mr. 

Brand,  who,  when  he  could  not  get  his  exorbitant  demand  satisfied, 

ssued  a  summons  in  the  East  Gravesend  Countv  Court 


"The  matter,  on  Ijehalf  of  the  company,  wius  placed  in  the  hands 
of  Mr.  George  Clinch,  solicitor,  who  advised  a  quite  reasonable 
amount  being  jiiiid  into  Court,  and  that  a  subpoma  should  be  issued 
for  the  attendance  of  Mr,  .'^Iclnnes  as  an  exjiert.  This  wa.s  done, 
and  Mr.  -Mclnnes  was  served,  and  therefore  wiis  liound,  under  a 
very  heavy  penalty,  to  attend.     He  had  no  option. 

"The  judgment  shows  very  clearly  what  the  Judge  thought  of 
.Mr.  Brand's  claim. 

"  AUTIIUK  Gbeen, 

"  Manaijer  and  Serretanj,  Orunil    'J'limfrr  itf 

Varieties  {(I'mifxciid').  /,lti. 

'■  tirnve-send,  /hcewlirr  2U/i,  11)17." 

[We  are  plea,sed  to  publish  this  letter,  whii-li  gives  an  entirely 
different  aspect  to  Mr.  .Mclnnes's  connection  with  the  ciuse.  We  may 
add  that,  according  to  our  present  information,  far  from  knowing 
''absolutely  nothing  of  the  case,"  Mr,  Mclnnes  was  consulteil  by 
the  theatre  company  as  to  the  working  of  certain  electrical 
apparatus,  and  advised  the  company  as  to  the  repairs  that  were 
necessary,  before  the  work  was  entrusted  to  Mr.  Brand  :  he  was, 
therefore,  fully  conversant  with  all  the  circumstances  and  in  a 
proper  position  to  give  professional  evidence  as  to  the  facts. — 
Eds.  ELi;r.  Rkv.  ) 

Explosion  at  Krupp's  Power  Station. — Press  disjjutches 

from  Holland  state  that  an  explosion  which  occurred  at  the 
electric  power  station  at  Krupp's.  at  Essen,  seriously  damaged  the 
building,  .also  tluit  the  works  were  sot  on  tire. 


OUR    PERSONAL    COLUMN. 

The  Editors  iririte  electrical  engineers,  ivliether  connected  until  the 
technical  or  the  connnercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  moreinents. 


Central  Station  and  Tramway  Officials. — At  a  iiuctinir 

of  the  Birmingham  Electric  Supply  Committee  on  December  1 9th. 
Mr.  Erxest  John  Jennixcs,  the  secretary  of  the  St.  Marylebone 
electric  supply  undertaking,  was  selected  to  be  recommended  to  the 
City  Council  at  their  meeting  on  January  Sth  for  appointment  as 
secretary  of  the  electric  supply  department,  in  succession  to  Mr. 
Howard  Foulds,  who  leaves  at  the  end  of  the  year  to  take  up  his 
new  ])Osition  in  Loudon.  There  were  2fi6  applicants  for  the  post, 
and  three  candidates  were  interviewed  by  the  Committee.  Mr. 
Jennings,  who  is  f  li  years  of  age.  has  held  his  present  position  at 
Marylebone  for  18  years.  Previously  he  was  in  the-employ  of  the 
St.  P.ancras  electricity  undertaking.  At  the  same  meeting  the  Lord 
Ma.yor  presented  to  Mr.  Foulds  a  copy  of  the  following  reso- 
lution, engrossed  on  vellum,  and  signed  by  the  Lord  Mayor  and 
the  chairman  of  the  Committee  : — 

Resolved  unanimously,  that  the  Electric  Supply  Committee  of  Birmingham 
receive  with  great  regret  the  resignation  of  Mr.  Howard  Foulds  as  secretary  of 
the  electric  supply  department,  and  desire  to  place  on  record  their  high  appre- 
ciation of  the  energy,  ability,  and  tact  with  which  he  has  successfully  per- 
formed the  duties  of  that  office  since  his  appointment,  which  has  covered  a 
period  of  over  seven  years.  This  period  has  witnessed  an  exceptional  develop- 
ment in  the  operations  of  the  electric  supply  undeitaking,  tirst,  owing  to  the 
extension  of  the  city  and  the  absorption  of  the  Aston  Manor  and  Handsworth 
electric  supply  undertakings,  as  well  as  carrying  the  operations  of  the  depart- 
ment into  a  large  portion  of  the  areas  of  Yardley  and  King's  Norton ;  and, 
secondly,  owing  to  the  exceptional  demand  for  electrical  energy  xvhich  has 
arisen  during  tlie  progress  of  the  i>resent  war.  The  work  that  has  fallen  upon 
the  shoulders  of  Mr,  Foulds  hii£  been  heavy  and  responsible,  and  the  Com- 
mittee are  pleased  to  recognise  that  he  has  fulfilled  the  demands  made  upon 
him  to  their  comi)lete  satisfaction :  they  iconsider  that  the  department  ha.s 
gained  in  efficiency  by  his  efforts,  and  he  will  leave  behind  him  a  record  of 
work  which  will  be  remembered  and  appreciated  by  the  Committee  and  his 
colleagues,  and  they  assure  him  that  he  enters  upon  his  new  appointment  with 
their  best  wishes  for  his  future  prosperity. 

Ilford  U.D.C.  has  confirmed  the  engagement  of  Mr.  W.  Green- 
wood as  temporary  third  engineer  in  charge,  at  £150  per  annum 
and  war  bonus. 

The  Heston  and  Isleworth  E.C.  recommends  that  the  salary  of 
Mr.  E.  W.  James,  power  station  engineer,  be  increased  to  £2.5o 
l)er  annum,  rising  by  annual  increments  of  ii'ib  to  C'iM  :  and  that 
JIr.  T.  W.  Gander,  mains  foreman,  be  granted  an  increment  of 
jlil2  10s.  per  annum,  with  subsequent  increases  of  £12  per  annum 
to  a  maximum  of  .t;2li0. 

Mk.  Rudolph  Thomson,  shift  engineer  at  the  power  station  of 
the  Lancashire  Electric  Power  Co.,  has  been  appointed  charge  shift 
engineer  at  the  L.C.t.'.  generating  station  at  Greenwich,  at  it;250 
per  annum,  rising  to  iiSOO  per  annum. 

Barnes  LT.D.C.  has  increased  the  salary  of  the  assistant  electrical 
engineer  to  £300  a  year,  plus  a  war  bonus  of  7.J  per,  cent,  per 
annum 

Mr.  .1.  Renshaw,  of  the  Bury  Corporation  electricity  works,  has 
been  appointed  chief  assistant  at  the  Fleetwood  electricity  works. 

It  is  announced  in  the  Fiminciul  Sews  that  Mk.  F.  Dudley 
Docker,  C.B.,  of  the  Metrojiolitan  Carriage,  Wagon,  and  Finance 
Co.  Board,  has  joined  the  directorate  of  the  British  Westinghouse  Elec- 
tric and  Manufacturing  Co.,  following  the  financial  interest  taken  bv 
the  Metropolitan  Co,  in  the  British  Westinghouse  Co..  whose 
American-held  shares  the  first-named  company  lately  acquired. 

Mr.  J.  W.  Darling  has  resigned  his  position  with  Messrs.  Jonas 
Brook  i:  Bros.,  Meltham  Mills,  and  has  joined  the  staff  of  Messrs. 
John  Baker  i:  Co.  (Rotherham).  Ltd..  at  Kilnburst  Ste- 1  Works,  as 
electrical  engineer 
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General. — The  Times  announces  the  '  engagement  of 
Lieut. -CoLONEi,  Arthur  Fawcus.  M.C  second  son  of  the  late 
Mr.  James  Fawcus,  to  Miss  Alexandra  James,  of  West  Dean, 
Chichester. 

Mr.  C.  J.  Hunt,  chief  enu-ineer  to  Messrs.  Bruce  Peebles  &  Co., 
Ltd.,  was  married  on  22nd  inst.  to  Miss  Marion  V.  Lambert,  of 
Edinburgh.  Mr.  Hnnt  was  presented  with  a  case  of  cutlery  by  the 
officials  and  staff. 

Roll  of  Honour.— Hi Ki,E.MAN  H.  .\i,i,i.;x,    nth   K.ll.K.. 

served  his  apjirenticeship  in  the  composing-  department  of  the 
F/i.hXTUir.vi.  Kkview.  in  which  h«  \v,as  employed  eoniiiimu.'ily  fur 
a'  n  It  l(i  years.  He  fell  in  action  on  Septeinlier  2(ith,  l:i|7.  a^red  2:1 
y  MN  He  was  an  :irdent  supporter  of  the  iB,  P.  J  Hoy  Scout  movement, 
hcinfr  manly  in  tr.iii  en'.a  in  founlir};-  the  4  I'st  rfoi  t  i  London 
C  1  .1,0  I's  Oivn) 'liojp.  an  1  thtir  nrst  hcoul  master.  He;  was  of  a 
(,ueL  a'ld  nnassumintr  disposition,  and  his  loss  is  much  retfretted 
liy  all  who  knew  him.  In  a  letter  to  his  relatives  an  officer  of  his 
unit  comments  on  his  biavery  an  1  on  his  popularity  amongst  his 
comrades. 

Acii.\(i-CAPT.\rN  and  Ad.iutant  V.  C.  Ru.isell  (Suffolk  Regi- 
ment), younger  son  of  Mr.  Stuart  A.  Russell,  works' manager  of 
the  ludia-Ruhber  Co..  Silvertown,  has  been  awarded  the  Military 
Cross.  Early  this  year,  Captain  Russell  (then  Second  Lieut.)  was 
wounded  for  the  second  time.  He  had  then  been  twice  mentioned 
in  dispatches.  Private  A.  E.  Haffenden  (Lancashire  Regiment), 
formerly  in  the  general  office  of  the  same  company,  was  killed  in 
action  on  October  22nd.  Private  E.  T.  S.  M()rris  (London 
Regiment),  of  the  same  department,  has  been  g.issed. 

Lieut.  W.  H.  Gouldstoxb,  R.F.C,  who  has  been  mentioned  in 
dispatches  by  Sir  Douglas  Haig,  was  up  to  his  enlistment  in  the 
Navy,  early  in  I  111.".,  on  the  staff  of  the  electrical  engineer  at  West 
Ham.  He  served  in  the  Dardanelles,  and  in  August,  llUli,  was 
transferred  to  the  R.F.C.  He  was  recently  wounded,  and  is  in 
hospital  at  Eaton  Square.  W. 

Sapper  Donald  Tee,  R.E.,  who  was  on  the  staff  of  the 
Chichester  electric  light  works,  has  been  killed  whilst  engaged 
under  heavy  fire  repairing  a  communicvtion  wire. 

CoRPORAi.  H.  P.  Arnold.  R.E.,  who  was  in  the  turbine  works 
of  the  B.T.H.  Co.  at  Rugby,  has  fallen  in  action. 

Private  Frank  Cornall.  King's  Liverpool  Regiment,  who  has 
been  wounded  in  action,  was  employed  at  Blackpool  electricity 
works. 

Flight  Skrgt.  T.  Harold  Ames,  R.F.C.  has  been  gazetted 
Second  Lieutenant.  Enlisting  early  in  IHl."),  he  has  seen  active 
service  in  most  of  the  air  raids  on  the  South -East  Coast  as  gunner 
observer,  being  wounded  during  one.  He  was  apprenticed  to  ,AIr. 
Tkomas  Barton,  electrical  engineer,  Blackburn. 


CITY  NOTES. 


Mr.  V.  \V.  YoRKE,  in  addressing  tLe 
Vera  Cruz         annual    lueotinj;,    jel'erreJ    to    the    difficul- 

Klcclric  Light,  tics  that  had  arisen  in  preparing  the 
Power,  and         acioniits.        Die     two     years    which    they 

Traction  Co..  c(jven'd  had  been  the  most  difficult  in  the 
Ltd.  eotripany's   liistory.     The  net  icsults  shiiwed 

a  loss  of  only  £702.  During  the  <'ntire 
piTiod  tile  exchange  value  of  the  Mexican  papei-  currency 
continui'd  to  depreciate,  hut  negotiations  with  the  State 
authorities  for  increasing  the  tariffs  ami  the  tramway  fares 
compen.sited  to  some  extent  for  exchange  losses.  DiU'ing  the 
year  ipilj  the  net  earnings  were  .some  .lil-J  .")(KI  higher  thin 
m  \9\5.  It  had  not  Iwen  possible  t<>  make  ;iny  provision  for 
depreciation  of  plant  ami  machinery  except  for  the  operation 
111  the  first  mortgage  (lelieritiue  sinking  fund.  'Jhere  was  a 
^ubstantial  figure  to  the  credit  of  depreciation  ami  general 
loserve  -lecount  wliich  had  not  been  drawn  on  in  any  way. 
The  company  continued  to  receive  its  power  from  the  hydro- 
electric plant  of  the  Piiebia  Tramway.  Light  \-  l'ow<v  Co., 
and  except  for  intervals  of  short  duration,  when  that  com- 
pany's transnii.ssion  line  had  been  out  of  .service  on  account 
of  the  activity  of  rebels  in  the  district,  the  .siiiiply  had  been 
lontiniious.  In  101-5  out  of  (>',  millions  KW. -hours  consumed 
only  .lil.lKKl  Wen-  generated  by  their  own  plant,  and  in  l!)l(i 
(jut  of  practically  the  .sirne  con.'.innption  tiM'ir  own  plant 
generKt<>(l  ll-i.fMHi.  Tlie  steam  turbine  plant,  which  was  in- 
stiilled  tem[Hirarilv  pending  the  cninpletion  of  the  J'uebia 
{'o.'s  traiismisKitin  line,  had  been  (lispo.sed  of  on  .satisfactory 
terni.s.  The  company's  pro|Vity  luid  been  maintained  in  good 
condition,  and  many  improvements  had  been  made  in  the 
tramway  tracks.  New  car  barns,  offices,  and  shops  were  in 
the  cours«^  of  conhtrnction.  and  many  new  ornamental  |)o,-ts 
for  street  lighting  had  been  installed.  Altbouuli  the  condi- 
tions of  the  country  were  by  no  means  .settled,  the  outlook 
for  th"  rutTent  year  was  extremely  satisfactory.  AW  M'cti<ins 
of  the  company's  bnsinrss  showed  improved  results  as  com- 
pared «:th  anv  year  prior  to  the  revolutionary  distiirbatiies. 
For  the  month  of  September  this  yeir.  as  compared  with 
S»ptenibpr.  191 S.  the  total  KW.-hrmrs  Hrlivo':"d  had  incren.-^o.! 
•■"t  ner  cent.  The  number  of  consumers  of- light  had  increased 
110  per  cent.,  and  th?re  ■was  an  increase  in  H.P.  (in  motorsy 
connected    of  v2    per  cent-     In    the   tramways   eection   the 


number  of  passengers  carried  had  increased  7(1  per  cent,  to 
upwards  of  half  a  million  pa.ssengers  per  month.  The  total 
gross  revenue  in  Mexico  showed  an  increa.se  of  94  ixr  cent., 
and  although  expenses  were  necess;irily  higher  on  account 
of  increased  wages,  additional  taxation,  &c.,  the  net  earnings 
showed  a  satisfactory  increase  of  (35  per  cent.  He  was  not 
without  hope  that  when  thu  accounts  for  this  year  wore  cont- 
)iU-lc-d  it  might  be  ])o.s.sib]c  to  recommend  a  resumption  of 
dividends  on  the  ordinary  shares.  There  were  now  very  few 
<nterpii.'-es  in  Mexico  which  iiad  not  been  conijn'lled,  through 
no  fault  of  their  own,  to  defaults  on  their  obligations  during 
recent  years,  while  this  company  h:id  not  only  met  the  iii- 
tiic.-t  ;iiid  sinking  fund  on  its  debentures  out  of  pl■(lllt^  as  if 
bid  fallen  due,  but  might  now,  unless  the  unexpected  liap- 
pi'iiccl,    leturii   f;j  a   dividenil-iiaying  basis. 

\    reorganisation    scheme    is    under    dis- 

Hichardsons,       c  nssion.      A  circular   has   been    distiilmted 

Westgartn         among   the  shareholders   by  the   man.igma 

and  Co.,  Ltd.  director  (Mr.  D.  B.  Moilson),  in  which 
he  rephes  to  what  he  describes  as  "  un- 
fair and  misleading  "  statements  uiiide  in  another  circular 
which  had  been  issued  by  a  stix'kbroker  and  a  shipowner  of 
We.st  Hartlepool.  In  the  courw  of  his  .stat<Miient  Mr.  Mori- 
son  refers  to  tho  Contraflo  patents  as  follows: — "The  Con- 
traflo  ]>atents  were  olfered  in  the  first  in.stanc<'  t-i  the  com- 
pany, but  in  view  of  the  great  .s[>eculative  cost  of  developing 
world  patents  and  the  .special  exjx'rt  .staff  involved,  the  Board 
decided  not  to  exercise  their  option,  but  to  retain  their  pre- 
ferential manufacturing  lights.  The  inventions  wi-'/c  then 
developed  by  Mr.  Morison  and  a  few  friends,  and  sub.se- 
quently  the  Contraflo  Co.  was  formed.  Upwards  of  £.50,(10(1 
liave  been  spent  to  date  in  proving  the  inventions  and  deve- 
loping the  business,  no  part  of  which  has  been  cf)ntribut<'d 
by  Richardsons,  'Westgarth  &  Co.  The  business  is  now  of  such 
imgortan.'e  that  an  agreement  for  the  joint  manufacture  of 
lertain  Contraflo  .apparatus  has  ju.st  been  entered  into  be- 
tween Vickers  and  Richardsons,  We.stgarth  &  Co.  which. 
a.sserts  Mr.  Mori.son,  is  calculated  to  largely  l)enefit  both  com- 
panies." 

According  to  the  Financial  Titiics.  the  reconstruction 
scheme  was  rejected  at  a  meeting  of  preference  and  ordinary 
shareholders  on  Friday  last,  and  a  committee  of  .shareholders 
is  t-i)  confer  with  the  directors  with  a  view  to  fornjulating  a 
scheme   that   would  be  generally   acceptable. 

Tlie  scheme  proposed  the  reduction  of  the  capital  to  £7J7,oOfl 
by  reducing  the  value  of  the  preference  shares  to  lis.,  and 
that  of  the  ordinary  to  7s. 

.\t  the  annual  meeting,  held  on  Decern 

India^Rubher,      be;-    '20tli,    Major    Lhonard    D.\rwix,    who 
Gutta=Percha      fucsidrd,    said    that   the    net   prohts,   after 

and  Telejjraph      jiioviding  for  doubtful  debts  and  war  con- 
Works  Co.,        tiiigeiicies  reserve,   amounted    to  £10"2.14!.l. 
Ltd.  which  had  enabled  them  to  restore  another 

£•50,00(1  to  the  reserve  fund,  which  now- 
stood  at  £4-50,000,  the  figure  at  wliich  it  stoofl  before  the 
first  witlidrawal  in  19U.  It  was  satisfactory  to  have  en- 
tirely retrieved  the  kwses  made  in  1911  and  191  1.  Regarding 
the~  £30,(K10  for  an  otilicers'  and  employes'  stall  fund,  the 
qiiestioti  of  in.stituting  such  a  fund  had  been  under  the  con- 
sideration of  the  board  for  some  time,  and  it  had  also  been 
in  the  minds  of  some  of  the  shareholders.  'Iheie  was  no 
doubt  tint  after  the  war  the  lU'cessity  and  usefulness  of  sucii 
a  fund  would  become  even  more  apparent  and  pressing,  as' 
doulitless  there  would  he  many  cas<'s  arising  as  the  result  of 
the  war  which  they -were  sure  the  .shareholders  would  wi.sli 
them  to  treat  as  generously  iis  possilili-.  To  act  thus  would 
be  impcis.sible  unless  such  a  fund  were  now  established. 
Hitherto  the  company  had  done  nothing  to  provide  such  a 
fund  lor  its  employes,  and  considering  the  time  the  firm  had 
been  ill  <'xi.stence.  and  the  position  which  it  lield,  tlu'y  con- 
side.-ed  it  most  desirable  that  tliis  omission  should  be  rectified 
now  that  the  o|iportimily  had  arisen.  It  was  true  that  two 
of  the  past' directors,  Mr.  Roiiert  Cray  and  Mr.  .1.  Y. 
Buchaniin.  ha<l  endowed  a  stall'  fund,  \\liicli  now  ainoimte<l 
to  over  £9.000,  but  such  a  sum  did  not  go  far  in  the  case  of 
a.  firm  which  employed  over  4,(K)0  hands.  Of  course,  the 
existK'iice  of  this  proposed  fund  would  not  constitute  a  claim 
for  every  employe,  as  sUcli,  to  the  proce<>ds  of  the  fund.  The 
directors,  or  the  trn.stees  whom  they  appoint<'d  to  administer 
th"  funds,  had  entire  di.scn-tion  in  its  adiiiini>tiatioii,  for  it 
would  only  l>e  possible  for  a  body  thus  constiLiiti'd  to(ibtain 
.■ill  the  information  neces.sary  to  ensure  a  wise  distriliiition 
of  beiielits.  The  record  of  the  year  had  been  one  of  plentiful 
(iovernment  orders,  and  an  equally  plentiful  supply  of  ob- 
stacles in  the  way  of  getting  material  and  labour  to  execute 
tlieio.  fill'  terrible  explositiu  .-it  Silvi>rtowii  at  the  beginning 
111  thr  year  fortunately  did  little  personal  injury  to  their 
hands  beyonil  a  slight  amount  of  damage  from  broken  glass. 
iVc.  causing  some  inteniiption  to  work.  They  had  made  a 
claim  against  tin-  ( ;civernment  in  res|ie(-t  to  this  damage,  and 
they  lulled  that  it  would  shrrttly  be  licpiidated.  They  heard 
last  year  of  the  loss  of  their  remaining  cable-ship,  the  Darin. 
lie  st-ated  then  that  the  question  of  replacing  her  was  engag 
inc  the  attention  of  the  board.  To  build  a  shil>  at  the  pre 
■  ■.  «ent  time,-  when  there  were  so  niariv  claims  on  the  yardfi  fo  ■ 
tonnage,  was'of  (ourse,  out  of  the  question.  They  might. 
no  doubt,  be  able  to  purchase  a  ship  of  a  kind  not  likely  t-. 
be  of   much   sei-vice   for  gepenil  freights,  but   which  would 
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adequately  fulfil  their  present  requirements.  Unfortunately, 
iK«\ever.  if  thoy  did  so  they  would  he.  left  with  a  very  costly 
ship  ou  their  hands  for  their  fuCure  work  iu  peace  time.  The 
foreij,'!!  branches  on  the  whole  liad  done  well,  and  I'ersan 
hiiil  made  a  yn'^d  profit,  in  spiU'  (if  the  many  ditliculties  in 
reijard  to  labour  and  material,  which  were  s|K'cially  acute  in 
France.  .\U  the  company's  available  cash  had  bwn  invested 
in  War  Ixxm  and  War  Honds,  both  of  which  were  accepted 
\|n  paymeiit  of  Excess  I'rotits  Duty.  They  had  lately  been 
in  correspondence  with  the  Inland  Revenue  with  repird  to 
this  duty  on,  the  profits  on  the  year  ended  September  itOth, 
I'.llii,  and  had  accepted  their  as.scssment.  As  lonj;  as  the  war 
lasted  they  hoped  to  hav<'  plenty  of  (loverninent  work,  but 
uhi'ii  Peace  was  deelari'd  an  anxious  p<>riod  would  be  in  store 
ior-  all  those  firms  who  had  lost  much  of  their  usual  trade 
throuj,'h  the  m.'ikin^;  of  munitions.  They  had  set  aside  a 
certain  amount  for  thosi-  troublous  days,  but  if,  as  iniflht  well 
hai)pen,  it  should  prove  insufficient,  they  must  hol>e  that  the 
(iovernnient  would  come  to  the  a.ssi.stance.  of  thein.selves  and 
other  firms  who  had  been  put  to  di.sadvanta^'e  by  the  )x>r- 
formame  of  national  work.  The  extra  profits  from  war  work 
would  assuredly  have  been  sutlicient  to  se<'  them  through  all 
their  future  difficulties  if  they  were  not  nearly  all  to  he  taken 
from  them.  He  could  not  fini.sh  without  afiain  calling  the 
attention  of  the  shareholders  to  the  excellent  work  done 
under  most  trying  circumstances  by  their  much  depleted 
stalf.  They  had  done  their  utmost  te)  meet  tin?  increased 
demand  on  their  energy,  and  they  had  dune  this  largely  out 
of  a  spirit  of  patriotism. 

Mr    C.   Jermvn  Foim    pre.sided,   on  De- 
r.dison  Swan      ceinlier  19th,  at   the  annual  meeting.     He 
Electric  Co.,        said    that    the   new    capital,    consisting    of 
Ltd.  i'KXI.rtXI   preference  shares,    was   issued  in 

.Tune  last,  shortly  before  the  date  of  the 
balance  sheet.  Ixians  now  .stood  at  i44,(KXI,  again.st  £'27,(300 
at  tije  date  of  the  previous  balance  sheet.  The  reserve  ac- 
count now  stood  at  i'40,000,  against  £15,000  in  the  previous 
balance  sheet,  bj-inging  it  almost-  up  to  the  same  figure  at 
which  it  stood  four  years  ago,  when  tlie  whole  of  the  fund 
was  applied  in  reduction  of  various  a.ssets  then  standing  on 
the  credit  side  of  the  balance  sheet.  They  had  expended 
±'3.102  on  new  buildings,  mainly  in  re.spect  of  additions  to 
the  lamp  works,  making  them  more  efficient  and  capable  of 
a  considerably  increased  output,  and  they  would  possibly 
have  to  make  a  further  con-siderable  outlay  on  this  part  of 
the  works.  The  item  of  "  plant  and  machinery  "  had  also 
increased  by  £7, .50(1  for  the  same  reason.  Stocks  bad  risen 
to  the  extent  of  £315,0(XI,  which  was  mainly  due  to  the  en- 
hanced cost  of  raw  inaterials,  coupled  with  the  increased  price 
of  labour  upon  that  iXH'tion  of  this  item  which  consisted  of 
work  in  progress.  Sundry  debtors  stood  at  .£1'23,0(K),  an  in- 
crease of  nearly  £'20,(X)(J,  a  large  percentage  of  the  total  sum 
owing  to  them  being  in  respect  of  Government  contracts. 
With  regard  to  the  profit  and  loss  account,  at  the  first 
glance  the  results  of  the  trading  for  the  year  might  seem 
to  be  unsatisfactory,  but  during  the  past  year  the  company 
liad  carried  on  its  operations  under  probably  the  most  dis- 
advantageous circumstances  which  it  could  possibly  have  to 
face.  It  had  been  pointed  out  at  every  annual  meeting  at 
which  he  had  presided,  that  the  need  of  additional  working 
capital  was  very  seriou.sly  prejudicing  the  company's  position, 
rendering  it  unable  to  take  full  advantage  of  any  increa.sed 
trading  which  it  might  obtain,  and-  for  the  la.st  few  years 
the  position  had  become  stefldily  worse  in  this  respect.  Dur- 
ing the  year  under  review  it  arrived  at  its  climax,  therefore 
the  earnings  disclosed  could  not  be  a  surprise  to  them.  That 
]>ortion  of  the  new  money  brought  in  by  the  preference  share 
i.ssue.  of  whii-h  up  to  the  date  of  the  balance  sheet  they  had 
received  about  £()(I.0(K1,  was  not  at  their  di.sposal  until  prac- 
tically a  few  days  before  the  clo.se  of  the  financial  year,  as 
the  allotment  of  the  shares  did  not  take  place  until  June  1st, 
and  tlie  balance  sheet  carried  them  to  the  :-iOth  of  that  month. 
I'nder  the.se  circumstances,  of  course,  they  received  no  prac- 
tical benefit  from  this  money  in  the  period;  the  only  way  it 
really  benefited  them  was  that  they  were  able  to  clear  off 
a  very  large  amount  of  their  outstanding  indebtedness  for 
goods  supplied.  Arc,  otherwise  the  item  of  sundry  cVditors 
would  stand  at  a  very  much  higher  figure.  This  shortness 
of  working  i-apital  had  also  affected  them  in  two  other  ways; 
finst,  they  had  been  unable  to  take  full  advantage  of  dis 
counts  on  goods  purchased,  which  they  might  otherwise  have 
done  had  they  been  able  to  pay  promptly  for  them,  and  he 
estimat<^d  that  the  losses  under  this  head  amounted  to  some- 
where about  £.S,(KX);  and  secondly,  they  had  not  been  able, 
for  the  sjune  reason,  to  purcha,se  ihese  goods  as  advan- 
tageou.sly  as  they  luicht  have  done  had  they  had  the  ready 
money  to  do  so.  Then  the  profits  which  would,  under 
normal  conditions,  have  been  earned  at  the  branches  abroad, 
had  been  seriously  afl'ected  by  reason  of  the  fact  that  it  had 
been  impos.sible  to  obtain  .shipping  freights  in  order  to  keep 
these  branches  fully  supplied  with  stock,  and.  whilst  the 
current  expenses  abroad  had  increased,  as  everything  had 
increased  (a  world-wide  complaint),  they  had  not  been  able 
to  sell  a  correspondTnply  inciva.'^d  amount  of  goods,  and,  un 
fortunatelv.  he  did  not  think  that  this  condition Hf  affairs 
could  pr^ssibly  be  remedied  .so  lone  as  the  present  diftieultv  of 
fhippmg  goods  continued.  He  told  them  last  year  that  they  had 
inci-pased  their  operations  in  the  Colonies,  and  that  they  were 
building  up  a  good  business  there,  but  since  then  the  ques 


tion  of  shipping  freights  had  become  far  more  difficult  than 
one  could  have  fore.seen      The  profit  derived  from  the  manu- 
facture  of  electric  lamps  had   also  suffered,   jiartly   from    tlie 
ri.se  in  the  C(»it  of  labour  and  materials,  and  partly  from   thv 
fact   that  a  very  large  number  of  their  old  and  skilled   hand:, 
had  left  the  works  to  take  up  the  manufacture  of  munitions, 
and  they  had  been  forced  to  fill  their  positions  with  unskilled 
hands,   whom   they  had  had  to  train.     This  difiiciilty  had  for 
the  moment  btx'ii  practically  overcome,  and  the  sale  of  laiiij)s 
for  the  past  six  months  had   largely   increa.sed.     Thi'  price  of 
the  lamp  was  only  rai.sed  in  May  last,  a  month  or  two  befoie 
the    accounts  ckk-^eil,    whereas    during    the   whole   [K-riod    tli  • 
costs   of  manufacture    had    increa.sed   by   about  HI)    jhu'  celii.. 
for  the  reiisons   before   .'^tat<'d.     (lenerally  spi^aking,  they   h:id 
been   manufacturing  all  classes  of  their   products  under  ver> 
difficult  conditions.     They   quoted  prices  ba.sed   upon  curr<-iii 
rates  of  labour  and  raw  materials,  adding  such  a   [K^rcentage 
as  they  were  able  to  against  the  conting<'ncy  of  higher  prices 
for  labour  and   raw  materials  which  might  come   into   force 
before  the  contract  was  completed,  but  the  constant  demands 
of  labour  for  increased  wages  and   the  incessant  rise  in  the 
price  of  raw  materials  made  it  practically  impossible  to  pro- 
vide for  all  these  contingencies  when  contracts  were  entered 
into,  and   the  profits   had    suffered  accordingly.     In    spite  of 
the  additional  capital  brought  into  the  business  by  the  pre- 
ference issue,  the  cash  position  was  far  from   being  comfort- 
able.   Owing  to  war  conditions  and  the  heavy  rise  in  all  raw 
materials,   a   large   amount  of   capital   was  required  to  run  a 
business  of  this  character,   and,   as  their  turnover  had  mate- 
rially increased  iu  recent  months,  they  had  to  conserve  their 
cash    resources   in   every  direction.     The  question  of   a    small 
dividend  payment  on   the  ordinary  shares  was  the  subject  of 
a    good    deal    of    di.scu.s.sion,    and    the    board    naturally    were 
anxious  to  recommend  one  directly  they  could  see  their  wa\' 
to    do   so.      Some  might   cnn.sider   that,   instead    of    carrying 
forward  £13.'26B,  Ihey  should  apply  a  portion  of  this  in   the 
payment  of  a  small  dividend  utxin  the  "  A  "  shares,  but  they 
must   bear   in    mind  that  they   still   owed  the  bankers  about 
£35,(XX).   and  it   was  incumbent  u{X)n  them  to  reduce  this  as 
far    as  possible.     Then    they    had    over  £1.0()0   to    pay    away 
shortly   for   munitions   levy.      On  January  1st  there  was   the 
interest   uixm    the    first    debenture   stock   to    be    met.   which 
amounted  to  about   £7,7(X1,    and  on  February  l.st  there   was 
the   dividend   upon  the  new   preference  shares,  ali.sorbing  be- 
tween   £-2,000   and   £3,000.     A    dividend  of  only  '2  per   cent, 
upon   the   "  A  ''  shares  would  ab.sorb   £7,6(X),    and   therefore, 
under  these  circumstances,   they  had  to  go  very  closely  into 
the  cash  position.     They  had  suffered  heavily  during  the  last 
few   years  from    the    shortage  of  cash   working  capital,    and 
now  that  they  were  getting  into  a  better  position  it  behoved 
them   to  be   very  careful  that  they  did   not   run  short  again. 
For  all  the.se  rea.sons  they  felt  that,  as  regarded  an  immediate 
dividend,  they  must  go  a  little  slow,  and  they  did  not  there- 
fore see  their  way  to  recommend  it  at  the  present  juncture. 
He  trusted  they  would  not  consider  that  his  was  too  gloomy 
a  view  of  the  position,   but  they  must  reahse  that  all   these 
facts,   coupled    with    the  great   shortage   of   working    capital 
which  they  had   to  face,   made  it  impracticable  for  them  to 
show    better    results.       However,    the   new   money   had   un- 
doubtedly improved   the  position  and  earning   capacity,   and, 
with  the  very  considerable   increase  in    the   output  of   lamps 
which   they  had  now   achieved,    should  make  it   possible   for 
them,  in   the  absence  of  unforeseen   circumstances,   to  make 
!i  better  showing  for  the  current  year.    Practically  the  whole 
of   the   engineering    side  of    the   works  had   been,   and    was 
still,    occupied   with    Government   work.     They    had    experi- 
enced a  lo.ss  of  profit  of  approximately  £2,500  in  consequence 
of  having  received  no  dividend  in   the  past  year  on  the  hold- 
ing of  deferred   shares  in   .\ltrincham   Electric   Supply.     This 
concern  suffered  during  the  pa.st  year  from  the  operations  of 
the  Daylight  Saving  Bill,  and  from  geneial  economies  in  use 
of  current  for  domestic  lighting- purposes,  and  the  high  price 
of  coal.     He  was  glad   to   say,    however,   that  this   had  now- 
been  to  a  great  extent   counter-balanced   by   some   important 
contracts  entered   into  for   the  supply  of   current    for   power 
purposes,  and  he  was  looking   forward  to  far  more  satisfac- 
tory results  for  the  current  year.     In  regard  to  the  question 
of  the   splitting  of   the  existing   .£5   shares,  which  was  fully 
.set  out  in    the  .scheme  placed    before   them    relating  to    the 
creation  of  the  preference   shares,    an    extraordinary    general 
meeting   would   be    held    immediately    following   the    meeting 
to  sanction   the  cancellation  of   the  remaining  liability   of  £2 
upon  .some  of  the  partly-paid  £5  shares,  and  .should  they  pass 
the  re.solutions  an    application    would  be  made   to  the  Court 
at   the  earliest   possible   moment   to  obtain   an  order  to  con- 
firm the  reduction  of  capital,  and  at  the  same  time  the  shares 
would  be  .split  into   the  denomination   of   £1  each. 

Mr.  E.  B.  BliLiCE  Cl.\I!K.  in  seconding  the  motion,  said 
that  with  regard  to  the  jMunitions  Ivpvy  of  £7,293.  the  boar,! 
con.sidered  it  wa,s  not  too  strong  a  term  to  say  it  was  an 
almost  unjustifiable  levy.  The  levy  was  ba.sed  on  pre-war 
profits,  and  as  thev  knew,  unfortunat<dy  for  the  coinpany. 
for  a  few  years  before  the  war  they  were  in  low  water,  and 
made  verv  small  profits,  and  in  one  year  they  actually  made 
a  loss.  The  company  voluntarilv  placed  its  resources  at  the 
sevvicp  of  the  (iovpinment.  which  must  interfere  to  some 
extent  with  its  ordinary  busin'^ss  and  they  considered  the 
levy  was  an  exaction.  Thev  had  to  remember  they  wei-e 
engaged  in  an  industry   which    was  of  great  service   to  the 
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country ;  whereas  companies  sellirif;  fripperies  were  niakint,' 
large,  pi'olits,  and  were  not  called  on  to  pay  so  inireh  in  view 
of  tljo  prolits  they  were  niakinj!  before  the  war. 

An    extraordinary    meeting   fall<)wed,   and    the   resolutioH 
dealing  with   the  rearrangement  of  capital  was  carried. 


Spanish  &  General  Wireless  Trust. — .\eei«iilini;  lo  llw 
Montiiiij  I'o.tl.  Mr.  Godfrey  l.--aaes  invsided  at  the  amiual 
general  meeting  held  last  A\eek.  He  said  that  the  Spani.sh 
business,  in  which  they  were  very  Jargely  interested,  was 
developing  very  satisfactorily,  and  a.  very  substantial  inerea.se 
would  be  made  to  tinnr  producing  powers  in  the  early  future. 
There  was  every  reason  to  contemplate  that  the  next  twelve 
months  would  produce  a  very  satisfactory  balance  sheet.  In 
that  case,  there  was  reason  to  believe  that  it  might  be.  thought 
wi.se  in  Spain  to  declare  a  dividend.  If  this  wei'o  done  their 
Company — the  Sp-mi.'ih  and  (leneral — umst  benelit-very  sidi- 
stantially.  The  po.ssibilities  of  business  during  the  past  year 
had  been  practically  nil  in  consequence  of  th«  conditions 
which  had  prevailed.  They  did,  however,  continue  some 
negotiations  in  Russia,  where  they  considered  a  very  sub- 
stantial business  would  be  done  after  the  war,  but  in  conse- 
(pience  of  recent  events  the  figures  which  related  to  their 
intcM'ost  in  this  bu.siness  .stood  in  the  balance  sheet  as  "  debtors 
and  debit  balances."  That  particular  business  had  not  been 
formallv  compl<>ted.  and  he  dare  not,  at  the  pi-e.sent  moment, 
express  any  opinion  as  to  when  it  would  be  cnnipleted.  or  as 
to  W'hat  would  happen  in  Russia.. 

Costa  Rica  Electric  Light  &  Traction  Co.,   Ltd.— 1  or  the 

year  ended  June  30th,  1917,  the  net  earnings  in  Ckista  Rica, 
after  charging  all  expenses  incurred,  amount  to  i'14,381,  a 
decrease  of  f4.S:jO  on  the  year.  The  net  delitit  is  £3,8-27. 
This  unfavourable  re.sult  is  ehietly  due  to  the  serious  depre- 
ciation of  the  Costa  Rica  currency,  the  "  Colon  "  only  repre- 
senting at  present  half  its  nominal  gold  value! 

As  all  supplies  ,h.^ve  to  be  paid  for  in  gold,  the  rise  in  the  rate  of  exch.Tngo 
has  automatically  increased  the  expenses.  The  greatly  enhanced  cost  ol  all 
stores,  caused  by  the  war,  has  also  contributed  to  the  decreased  profits  of  the 
undertaking.  In  spite  of  the  general  depression  in  Costa  Rica  resulting  from 
the  stoppage  of  exports  and  dislocation  of  trade,  the  volume  of  the  com- 
pany's business  has  been  maintained  to  an  imexpected  degree,  and,  but  for 
the  rate  of  exchange,  uould,  even  in  the  past  year,  have  yielded  a  surplus 
alter  providing  for  all  expenses.  The  power  plant  at  El  I5razil  has  worked 
well  throughout  the  year.  During  the  year  the  gold  premium  has  averaged 
200  per  cent.,  as  against  140  per  cent,  for  the  previous  year. 

Blackpool,  St.  Anne's  &  Lythain  Tramways  Co.,  Ltd.— 

The  annual  meeting  was  held  at  Blackpi:M)l  last  week,  Mr,  Geo. 
Xictilson  |iresidiiig.  The  iliieetors  reported  that  necessary  re- 
pairs woulil  be  carried  out  when  labour  and  materials  were 
available,  and  provisitin  had  been  made  on  this  account.  The 
traffic  receipts  wore  .£59,0'28,  less  £10,066  p.tid  to  the  Black- 
pool Corporation,  making  the  net  amount.  ±'42.96'2,  and  other 
receipts  brought  the  total  to  £44,421.  .\fter  the  -payment  of 
expenses,  there  was  a  credit  balance  of  .-£11,287.  The  direc- 
tors recommend  a  tlistribution  of  the  full  year's  interest  of 
5  per  cent,  on  the  tlebenture  stock.  The  renewals  account 
amounts  to  £10,727.  In  congratulating  the  shareholders  upon 
the  suceessful  year's  working,  the  chairnian  mentioned  that 
practically  all  their  available  .staff  had  jo'ined  the  Army,  and 
the  cars  were  now  entirely   conducted   by  women. 

Mr.  C.  H.  MooiiR  seconded  the  motion,  whicli  was  can-ied. 

Sub.secpiently  a  re«)lution  w-as  passtxi  authorising  the  direc- 
tors to  establish  an  officers'  and  employes'  staff  fund. 

W.  &  T.  Avery,  Ltd. — Inliriin  dividvnd  on  Iho  ordinary 
shares  of  .i  per  cent.,  less  tax. 

Marconi  International  Marine  Communication   Co.,  Ltd. 

— Interim  dividend  of  .5  per  cent.,  eijual  to  fs.  per  share,  less 
iiuoiiie-tax. 


STOCKS     AND     SHARES. 


FfllD.AV    EVKXI.NG. 

The  StiK-k  Exchange  brok<!  up  for  its  Christmas  holidays  with 
considerable  strength  in  all  the  markets.  A  buying  movement 
i-tartwl  in  Consols,  spread  to  Home  Railway  Stocks,  and  made 
its  influence  felt  in  practically  every  depaitment  of  the  House. 
No  particular  rea.son  developed  for  this  change,  but  this  did 
not  make  it  in  the  least  welcome,  and  the  disappointing 
feature  was  the  difficulty  to  get  stock  with  which  to  supply 
tlic  suddenly  persistent  buyers. 

The  1T<.;,,^  Eailway  market  has  assumed  a  much  brighter 
louipl.  xion  as  a  couseguence  of  quite  a  small  demand  for  the 
leading  i-*.-^ues.  Apjiarently,  a  few  inve.stors  have  noticed  that 
Home  Railways  return  tempting  yields  at  the  present  time, 
lenir'ting  ennufh,  that  is  to  say,  to  discount  some  of  the 
labour  pos-ybilities  which  may  materialise  after  the  war.  Im- 
Droveiiient  had  not  spread  to  ti\e  Undergrounds  up  to  the 
lime  of  the  House  (^i^|>.>r,sin!:  for  the  Christmas  holidavs,  but 
that  It  will  do,  so  early  in  the  New  Year  is  tolerahlv  certain, 
l)r(_)\ide<l  strencth  is  maint.-iined  aintmg.st  the  .steam" stocks. 

Home  electricity  shares  .show  no  cjianges  at  all  throughout 
the.  list,  but  there  has  been  some  inquiry. far  the  manufac- 
tunng  ootnpaniee,  and  the  only  dnlnees  in  the  'gronp  is  shown 


by  Briti.'ah  .Vlumiuium  ordinary,  which  went  back  to  32s.,  at 
which  price  a  retui-n  on  the  money  comes  to  just  over  61  iier 
cent.  The  Iron  and  Steel  divisions  have  started  to  rally,  and 
an  appreciable  recovery  set  in  amongst  rubber  .shares,  assisted 
Ijy  a.  rise  in  the  price  of  the  material  to  half-a-crown  per  lb. 

Mexican  Ijight  &  Power  common  shares  have  been  marked 
down  to  .5  points  at  17^,  and  the  severe  slump  in  other  Mexi- 
lan  issues,  to  which  we  iiiatlo  detailed  reference  last  week, 
has  not  been  counteractetl  by  any  recovery,  notwithstanding 
the  fact  that  Mexican  stocks  anil  .shares  as  a  whole  are  a 
slightly  better  market,  or,  as  it  might  be  more  correct  to  say, 
a.  slightly  less  weak  one.  Bjitish  Columbia  4i  per  cent. 
Debenture  has  fallen  2  points,  and  Brazil  Tractions  weakened 
til  -I-)!,  'i'he  ,-\nglo-Argentine  Tramways  stocks  are  dull  on 
llie  anuouncenient  that  the  dij-eetors  have  decided  to  postpone 
the,  payment  of  a  dividend  on  the  First  Preference,  and  the 
piice  of  these  shares  has  again  fallen  au  eighth  to  2k. 

Globe  Ordinary  are  better  in  the  telegraph  department, 
w  here  other  stocks  maintain  their  pri(;es  well,  although  Great 
Northerns  lost  the  £1  which  they  put  on  last  week,  the  price 
reacting  to  36.  Marconis  have  come  into  demand  again,  due 
principally  to  the  declaration  of  an  interim  dividend  of  5  per 
cent,  on  Marconi  Marines.  Tliis  hail  the  elVect  of  strengthen- 
ing the  price  of  the  last  named  to  52s..  while  Amen'cans  rose 
to  24s..  and  Canadians  to  lis.  The  telephone  market  through- 
out is  firm., 

Ha\ing  regard  to  the  shoi-tage  of  time  and  paper,  the 
brevity  of  the  market  report  may  possibly  be  excu.^ed  this 
\\-eek.  Which  same  brevity  makes  no  difl'erence  to  the  cor- 
diality of  the  wish,  to  those  w-lio  have  the  patience  to  read 
these  notes,  that  they  may  enjoy  a  Peaceful  and  Prosperous 
New  Yeaj'. 


SHARE    LIST    OF.  ELECTRICAL    COMPANIES. 

HoMB  Blbotrioit-7  Ooufanibs. 

Dividend  Priop 

.— ^ ^  Dec    21,   Kiee  or  faU 

1915.  1916,  1!I17,        this  week. 
Brompton  Ordinary       ....      10         9  8^  — 
Chftring  Cross  Ordinary          ..       B         6  4  — 

do.       do.        do.     ii  Pref,,       4i       4i  B3  — 

Chelsea        4  B  ii  — 

City  of  London     ......       8  8  ISJ  — 

do.       do.    6  per  cent.  Frel.       6  6  10^  — 

County  of  London           ....        T  7  11  — 

do.         6  per  cent,  Frel.       6  6  Wi  — 

Kensington  Ordinary     ....       7  fi  63  — 

London  Electric 8  Nil  1  — 

do.        do.  6  per  cent.  Pret.       6  4  BJ  — 

Metropolitan         8  H  8*  — 

do.           4J  per  cent.  Pref.       4i  H  83  — 

St.  James'  and  Pall  Mall          ..88  7  — 

South  London       6  6  3  — 

South  Metropolitan  Pro*.        ..       7  7  81/6  — 

Westminster  Ordinary  ....       7         7  f;  — 

TlILBa&APBS  AND  TSLIPHOI^BB. 

Anglo-Am.  Tel.  Pref 6         6  03'  — 

do.             Def 88/6       li  333  — 

Chile  Telephone 8         8  7,'„  — 

Cuba  Sub.  Ord 6         7  9J  — 

Eastern  Extension          ....        8         8  15     ,  — 

Eastern  Tel.  Ord.            ..        ..        8         8  ISnj  — 

Globe  Tel.  and  T.  Ord 7         7  18j  +i 

do.               Pret.           ..6  6  injxd  — 

Great  Northern  Tel.       ..        ..      Sa  24  3(1  —1 

Indo-Enropean 18  13  624  — 

Marconi       10  16  8,b  — 

Oriental  Telephone  Ord,         ..      10  10  8  — 

United  R.  Plate  Tel -8         8  Bf.^  — 

West  India  and  Pan 8d.  6d.  1.^,  — 

V/ostern  Telegraph        ....       7         8  15 j  — 

HoHB  Bails, 

Central  London,  Ord,  Assented        4         4  RM  — 

Metropolitan         1         1  -21}  — 

do.         District       ..         ..      Nil  Nil  ie«  — 

Underground  Electric  Ordinary     Nil  Nil  IQ  — 

do.              do.     "A"     ..     Nil  Nil  6;  — 

do,              dOi     Income         6  4  81  — 

FOBKIOR  TbahBi  Ao, 
Dividend 

1916.  1916 

Adelaide  Sup.  6  per  cent.  Pret.        6  6  4J  — 

AnglO'Arg.  Trams,  First  Prcl.          6h  H  29  —I, 

do.               and  Pref.  ..       ej  —  3$  - 

do.               6  Deb.      ..6  6  etij  - 

Brazil  Tractions 4  4  4f^ 

Bombay  Electric  Pref 6  6  99  — 

British  Columbia  Eloc.  Riy.  Ptce.    6  8  itK 

do.            do.           Preferred  Nil  Nil  SO"  — 

do.             do.           Deferred  Nil  Nil  98  — 

do.            do.           Deb.          ii       ii  6i>  —3 

Mexico  Trams  6  per  cent.  Bonds     Nil  Nil  B2li  — 

do.            e  per  cent.  Bonds     Nil  Nil  81J 

Mexican  Light  Common         ..        Nil  Nil  17A  — ;, 

do.             Prol Nil  Nil  29  - 

do.            Ist  Bond!       ..        Nil  Nil  3'Ji  — 

MAHtFAcrtraiNa  Oompaiiiis 

Babocck  A  Wilcox         ..        ..       I.'i  16  3,;  — 

British  Aluminium  Ord.          ..         7  10  l\'j  —  ,V 

Britiflh  Insulated  Ord 174  20  R  — 

Brilibh  W'^stinghouse  Prol.     ..         7$  7J  2),;  — 

OaUenders 30  30  Ht  — 

do.       6  Pref s  r!  it,  — 

Oastner-Kellner 29  20  B',><1  — 

Edison  Swan,  fully  paid          . .        —  —  %  — 

do.        do.  4  pur  cent.  Dob.         4  4  7.'*) 

Electric  Construction  ..        ,.       7i  7^  1 

Uen.  Elec.  Pref 6  6  lul 

do.        Ord 10  10  19 

Henley 96  3«  ICt 

do.      4i  Pref 44  4i  4 

IndiaP.nbbcr       10  10  14! 

Tolegrapb.OoD •  '30  30  i\\ 

*  Dfvidsndi  paid  free  ofilnoome-tax 
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ELECTRICAL     COOKING     AS     APPLIED  t  TO 
LARGE     KITCHENS. 


By  W.  .\.  GILLOTT.  A.M.I.E.R 


{Ahuiract  0/  paper  read   before  the  INSTITUTION  ok  Electricai. 
Enoinekks.) 

{I'oJieluded  from   page  fiOd,') 
Tho  followinc  schedules  contain  particulars  of  some  (.f   tlw 
installations  equipped   in   Newcastle,  and  Rive   sufficient  evi- 
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\Val(*r   l'rn» :    Two  qs    in    smoke  room.     12  kw. 
CaW-aii-Iait  :   Ditto.      S  kw. 

Kfig  PonchiTs  :   Ponrht-rs  (or  12  nml   six   «•(;(;«.     3.7  kw. 
Wnrminj*  Cabinet  :  Ont-  ns   in   sninki-  room.     '^  kw. 
ToKiI  loailiuR  of   whole  equipment,  247.fi   KW. 

Installation    "B":    CoNNixTKn  August.    19ir>, 
Class— Staff  Fkf.ding. 

Kiichen. 

KoniiEin^  Oven  :  One  cablntttype,  loaded  to  15  kw.  with  two  wtts  o* 
climrnts  on  each  side   rnd    back,  with   fi-hcot    icgulation.     L^>  kw. 

Ovi-n  R.Tngt'  :  One  trcbl<-  ovm  range  with  two  ovens  londed  to  fi  kw. 
wiih  li-hi'.-it  regtilntion,  anti  one  pastry  oven  of  2-deck  type.  loaded  to  4  KW. 
K.mg.-  filled  with  two  12-in.,  two  10*in..  two  8-in.,  and  one  B-in.  hot-plati^, 
ill)    wiih  li-heat  regulation.     24.9    KW. 

Vfget;ible  .Steamer  :  One  <k.uble  (.teaming  oven,  each  oven  containing  fi\r 
galvanised  iron  trays,  f.ieh  cap;ible  of  holding  28  lb.  of  potatoes  (or  f^quiva- 
leni),  w.iter-fed  automatically  by  ball-valve  cistern.  Each  oven  Ti  KW.,  i-hent 
regulation.      10  KW. 

Water  and  Cofl-e  Urns:  Thrw  lO-gallon  water  urns,  each  .'•  kw.,  S-hrat 
regulation.      One  10-gallon  coffee    urn.      IH  KW. 

Stork    Pot<t  and  Soup    Boiler  :    Four   10-gallon  pans,  each  3   KW., 
laiion.     12   KW. 

Fish    Range:    Four   fish    fryers,    two    3    KW.    oach,    two    2    Kw. 
regulation.     Fixed  on    p!ani!»he<I    table,     10   KW. 

drills:   One  2-tier   grill,  e.ich  5    Kw..  2-heat    regulation.      10  KW. 

Hot  Cupbo-vd  :  One,  with  three  can.ing  wells.  Cupboard  3.5  KW.,  and  lo|> 
2.,"i    KW.,  ^-heal    regulation,     fi  kw. 

Water    Urn:   One  quick-boiling    urn    of  1-gallon    eapacity.    3-heai    regulation 

2     KW. 

Kgg    Po.ichers  ;    Two  with    throe    insets,   each   with    a   copncity    of   two    egg^ 

;j  KW. 

Ser-oer^  1. 

Hot  Cupboard:  One  Tilted  with  twi  cirving  w.IIs.  cupboard  2.r»  icw.,  (op 
1..S  KW..  3-heat   regulation.     4   KW. 


3-hcat  regu- 
cnch,   S-hc*n 


Hot    Cupboard:    Ditto       4   kw. 


Servery  ^. 


Hot  Cupbo.trd  :    On>:   with    three  carving   welU   and    two  «aurc  pots,  .-upbonr«< 
3,.'">    KW*.,   top  2..'i  KW..    3-heat    regulation,     fi    kw. 

Servery    \. 

Hot  Cupbonrd  :    Ditto.     6  kw. 

Total   loading   of  kitchen    equipment,    130.9  kw. 


ScjJe     of    fee£ 


Fig.  5.— Pl.\n  of  Electrical  Apparatus  in  Main  Kitchen  at 
Installation  "A." 


denoe    that    satisfactory   results    are    being  achieved    on   this 
class  of  work. 

Every  establishment  has  its  own  special  conditions,  and 
■each  has  to  be  dealt  with  accordingly;  for  instance,  at  in- 
stallation "A."  the  menu  is  of  a  very  varied  nature,  but 
at  installations  "B"  and  "C"  the  menu  is  only  slightly 
varied  to  suit  the  different  classe.s  of  persons  catered  for.  If 
we  take  the  ca.se  of  a  workhouse  or  an  asylum,  where  large 
quantities  of  one  cla.'^s  of  food  are  required,  larger  pieces  of 
apparatus  would  be  installed,  and  owing  to  the  less  variety  in 
the  menu,  a  smaller  number  of  pieces  of  apparatus  would  be 
supplied. 

Installation  "  A  "  (see  Figs.  1,  2,  5,  and  7  to  9)  :  Connected 
September,  1916.    Class— Restaur.\nt. 

Main  Kitchen. 

Ilaker's  Oven  :  One  piece;  two  decks,  heated  by  crown  and  sole  elements, 
split    into  12  sections,    3-heat    control   on    each    section.      LI    kw. 

Double  Oven  Range  :  Two  ovens  under  one  hot-plate,  3-he;it  control.  Hob- 
plate  fitted  with  two  10-in.  and  two  8-in.  boiling  rings,  each  with  S-heat 
control.      17.5  kw. 

Double   Oven    Range:    Ditto.      17.5    KW. 

Hot  Cupboards  :  Two,  with   3-he3t   control.     12  kw. 

Fish    Range :  Six  oval    fryers,   3  KW.,  with  3-heat  regulation,    18   kw. 

Continental  Type  Steamers  :  One  range  of  four  pans,  3  kw.  each,  with 
3-heat    regulation.     12  KW. 

Grills  and  Toasters:  Two  combination  grills  and  toasters  fitted  in  tiers, 
each  4  kw.     16  kw. 

Egg  Poacher:  One  poacher  with  si.x  insets  to  take  12  eggs,  2.2  kw..  S-heat 
regulation.     2^    KW. 

Egg  I'oacher  :    Ditto,   for  i.ix  eggs,  1.5  kw.     1.5  kw. 


Cafe   Servery. 


Top    fiit^i 

'.4     KW. 


Hot    Cupboard  :    One    loaded    to  3    kw.    with    3-heat    regulation, 
with    four  8-in.    hot-plates,    each   1.1    kw.,   with    3-hent    regulation. 

Grill   and  Toaster  :  One,   as   in  main    kitchen.     8  kw. 

Water  Urns  :  Two  10-gallon  urns,  each  6  kw,  with  7-he.Tt  regulation,  fed 
with   water  at   1.50  deg.  F.     12  KW. 

Caf^-au-Iait  :  One  3-jar  suite,  each  jar  of  five  pints  cap.icity,  3  kw.  wiih 
3-heat   regulation.     3    kw. 

Egg  Poachers  :  As   in  main  kitchen.     3.7  kw. 

Smoke-room  Servery. 

Hot  Cupboard  :  One  fitted  with  two  Contin  'ntal  type  steamers  uis  in  main 
kitchen),  two  8-in.  hot-plntes  and  warmed  top.  Cupboard  loaded  lo  3  kw.  ; 
tap  to  1.5  kw.;  steamers  to  2  KW,  each,  and  hot-plates  to  1.1  kw.  each,  all 
with   3-heat  regulation.     10.7  kw. 

Hot  Cupboard  :  One  fitt<'<I  with  three  c.nrving  wells  and  overhead  gear,  and 
one  Bain  Marie.  Cupboard  loaded  to  3  kw.,  carving  wells  2  KW..  and  Bain 
Marie  1.5  kw.,   all    with  3-heat    regulation.     6.5  KW. 

Grill  and  Toaster  :  Two,   as    in  main  kitchen.     16  KW, 

Water  Urn  :  Two.   as   in  c.nf^  servery.     12   kw. 

Caf^-au-lait  :   One  as  in  caf6  servery.     3  kw. 

Warming  Cabinet  :  One  in  two  tiers,  arranged  with  top  heat  ft>r  keeping 
savouries   hot.     Each  unit  loaded   to   1,5  kw.,   3-heat  regulation.     3  kw. 

Fish  Fryers  :  Two,  similar  to  main  kitchen,  loaded  to  2  kw.  with  3-heat 
regulation.     4    KW. 

Egg   Poachers  :   Poachers   for   12  and    six    eggs.     3,7  KW 

Dining-Toom^  Servery. 

Hot  Cupboard  :  One  as  in   smoke  room.     10.7  KW. 

Hot  Cupboard  •   One    with    carving  wells,    as   in  smoke    room.     6.-5   KW, 
Toaster  :    One    fitted    with    hot    cupboard    oven ;    heat    unit    split    in    half    and 
arranged    for  2-heat   regulation.     4  Kw. 
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Pig.  6. — Plan  of  Canteen  Kitchen  Lay-out  Dbsignbb 
BY  THE  Author. 

The  following  are  installed  in  the  same  building,  but  in  n» 
way  run  in  conjunction  with  the  larger  kitchen  :  — 

Double  Oven  :  One  double  oven  range,  each  oven  3  KW.  Over  ovens  hob- 
plate  containing  three  8-in.  .Tnd  one  6-in.  hot-plate,  and  one  grill,  all  {exccp* 
grill)    with    3-heat   regulation.      13.2    KW. 

Water   Urn  :   One  4-gallon  urn.    3  KW.,    3-hi;at    regulation.     3    KW. 

Special  Warming  Suite  ;  One  hot  cupboard  with  one  15-galIoii  urn.  one 
grill,  and  two  8-in.  hot-plates;  cupboard  4  kw..  urn  8  KW.,  grill  4  kw..  .-inii 
hot-plates  1.1    kw.    each.      .All   (except  grill)   with    3-heat    regulation.      18.2  kw. 

Total   loading  of  large  and    small  kitchen  equipments,  165.3   liW. 

Installation   "  C  "  :   Connected  .June,  1914. 
Class— Staff  Feeding. 

One  double  oven  range,  23  KW.  One  4-gallon  boiling  pan,  3  kw. 
4-gallon  water  urn,  3  KW.  One  grill.  4  KW.  One  hot  cupboard,  3-i  kw. 
carving   table,  4  KW. 

Total   loading  of   whole   outSt,  40.5  KW. 


On. 
On.- 
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Installation  "D":    CoNNECTii:!)  March,  1915. 
Class— Staff  Feeding. 

One  double  oven  range,  13.3  K\v.  One  12-gaUon  boiling  pan,  fi  KW. 
pudding  steamer,  2  KW.  One  grill.  4  Kw.  One  oval  fish  fryer,  2  Kw. 
4'gallon   urn.  3  KW.     One  Ijot  cupboard,  2.5,  KW. 

Total   loading  of  whole  equipment,  32.8  KW. 

The  following  table  .shows  the  details  of  consumption, 
of  maintenance,  &c.,  on  the  installations  referred  to  :  — 


Maintenance  Analysis  of  Installations 
"C,"   and   "D." 
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licmarlxs. — "  k."     In  addition  to  the  figures  of  meals,  there 
lA  a  weekly  average  of  6CX)  Bnvrils  and  hot  drinks.     The  list 


Fig.  7. — Dining  Room  Serveuy.  Installation  "  A." 

of  the  quantity  of  food  cooked  is  a 
weekly  average.  From  testa  taken,  the 
consumption  of  energy  per  person 
served,  including  staff,  is  0.'29  unit  per 
meal. 

"  B."  The  Ust  of  the  quantity  of  food 
aK)ked  ami  consumed  on  an  average  day 
gives  a  gtx)d  indication  of  the  nature  of 
the  work  performed.  There  are,  how- 
ever, .several  items  carried  out  by  the 
apparatus  which  do  not  come  under  the 
heading  of  c(K)king  for  the  stalT.  The 
estimat<'d  consumption  of  electricity  per 
person   is  (I..")  unit   per  meal. 

"  C."  No  list  of  fooil  cofikcd  has  been 
obtaineil  from  this  inst:ill:itiiiii,  but  the 
consumption  of  eiectiicity  per  person  per 
meal  is  0.41   unit. 

"D."  In  addition  to  the  number  of 
ine.ils  piovided,  there  is  a  weekly  aver- 
age of  If!  Bovrils  and  hot  milks,  ami 
T)')  lb.  of  bread  baked  and  nine  suppers 
There  are  also  iKcasions  when  large 
quantities  of  food  an-  cooked  and  con 
fiumed  at  other  places,  a  list  of  which 
is  given.  The  consumption  of  electricitv 
per  jXTSon  catered  for  is  0.51  unit.  The 
lofit  of  maintenance  on  this  installation 
is  high  because  during  the  last  ]>< 
months  the  apparatus  has  lieen  catering 
for  100  per  cent,  more  i)eople.  than  origi- 
nally intcmled. 

In  conjunction  with  these  figures,  one 
must    als<»    consider    the   advantages    of 

electrical  CfK.king  from  the  economy  of  labom  .iiel  lonil.  sim- 
plicity of  .>iM'ration,  the  le.ss  fire  risk,  the  saving  on  utensils, 
cleanlincKs,  .•md  thi^  less  floor  space  n^qiiired  as  compareil  with 
coal.  gas.  or  steam. 

The  details  of  o|XM-ation  of  the  snpplementarv  plant  at 
installation  ■■  B  "  are  not  included  in  this  analvsi.s",  or  in  the 
chart  showing  the  nature  of  the  load,  as  fhev  .Vre  used  mostly 
for   warming   up   food. 

Fn  the  analysis,  all  elements,  fee.  that  have  been  supplied 
free  untler  guaraiit<"e  have  been  included  at  their  ordinary 
tfoRts;  workmen's  train  fares  have  hctn  omitti^il  in  order  to 
make  a  true  comparison  with  those  ir>^i;ill,i(l,,ii-  ,l,,c,i  ir.  the 
workshop. 


Average  quantity  of  food  cooked  and  consumed  at  installa- 
tion  "  A  "  per  week  : —  • 

1.362   lb.  of  roast   meat,    140   birds  (average   weight   3  lb.  each),  282   grills, 
300   lb.  of  sausages,  35   gals,   of   soup,   2.162    portions  of  fish.   140   lb.   of  York- 
shire   pudding,    2,940   lb.   of   potatoes,    ID5    pecks    of    peas,   63   cabbages,   84    lb. 
of    turnips,    56    lb.    of  carrots,  56  lb.   of    milk   pudding   (in   dry    sl;ite),    854  por- 
tions   of    ham    and     eggs    on    toast,    1,1.50    cups    ol 
coffee,  i"I5  gals,   of    water   boiled   from    150  deg.  F., 
1,265    portions    of    hot    sweets,    112    lb.    of   scones. 
42    lb.   of   pastry. 

Average  quantity  of  food  cooked  arid 
consumed  at  installation  "  B  "  per 
day  :  — 

79^  lb.  of  roast  beef,  34  lb.  of  haricot  mutton, 
10  gals,  of  potato  soup,  21  lb.  ol  peas  boiled. 
10  lb.  of  beans  boiled.  li2  lb.  of  potatoes,  i  gal. 
of  vegetable  stock,  6  gals,  milk  pudding,  1  gal.  o( 
hot  milk,  2  hams  boiled  (28  lb.),  80  eggs  fried  and 
poached,  I  side  of  bacon  (grilled  and  fried),  100 
gals,  of  water  boiled  from  cold,  22  lb.  of  chops 
grilled.  67  slices  of  toast,  10  gals,  of  coffee,  2  lb. 
■    of    Quaker    oats. 

Average  monthly  list  of  food  prepared 
on  the  apparatus  at  installation  "  D " 
and  consumed  at  other  places  : — 

2!8  lb.  of  boi;ed  beef,  98  lb.  of  roast  beef,  77  lb. 

of  boiled  ham,    230  lb.    of  bread,  50   gals,   of  water 

boiled   from   cold,  50  teas,  21  lb.   of   beetroot,  16  lb. 
of  cake. 

A  comparison  of  the  initial  costs  of 
■nstallations  "  A  "  and  "  B  "  with  elec- 
trical apparatus,  gas  apparatus,  and  a 
mixture  of  coal,  gas,  and  steam  appa^ 
ratus,   is    given    in    the  following    table 


Fig.  S. — S.MoKK  Uoo.M  iSi;itvi;iiv,  I.ssTAi.i.Ario.N   "A,' 


(the    cost   of   connecting    up   the 
supply  is  in  each  cafse  included)  :- 


apparatus    to    the  source  of 


Installation. 

Etectriolty. 

Gas. 

Coal,  gas  an.) 
steam. 

"A" 
"B" 
"C  ■ 
"D 

£       8.      d. 
1,1  Ifi   19     0 
"xiK     1;     0 
KIS   12     0 
111    12     15 

£        «. 
1,11)9     0 

j.-^s    0 

98  10 
104     8 

d. 
0 
0 
0 
0 

£          B.      .i. 

1,275     0     0 

63<>     0     0 

In   the  case  of  gas  apparatus,  the  warming 
portable   fish   fryers  in  installation  "  A  "  have 


cabinets  anrf 
been  omitted. 
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as  it  was  impossible  to  olitain  pric 
however,  if  tlioy  lOiiM  In'  sii|i|ili 
oii.sc  of  the  i-oal,  fja.s.  anil  s(<-ani  a] 
tion,  oven  loastitifj,  pastry  liaU 
carried  out  hy  coal  or  (oke  (wit 
in  the  serveries,  which  would  he 
boanls  and  etoaniiMs  by  steam, 
apparatus  would  be  heat-c^^  by  na 
On  installation  "  B,"  uiKler  coa 
i^oal  or  coke  would  be  used  for 
grilling,  i^as  for  the  cabiiu't  roas 


ns  for  then).  It  is  doubtful, 
'il  lor  j,'as  heating;.  In  the 
paratus  at  the  .same  installa- 
m^;,  and  Rrillinv!  \vo\dd  be 
1  the  exception  of  the  srills 
done  by  (,'as) ;  the  hot  cup- 
and    the   remainder  of    the 

.  (,'as,  and  st<\Tm  apparatus, 
the  treble  oven  nuiRe  and 
ter  and  fish  fryers,  and  tb-- 


postponed  until  he  has  mastered  the  subject.  The  best  way 
of  buyint>  his  experience — and  it  can  only  be  bought — i.s  to 
erect  a.  trial  installadon  where  he  can  closely  watch  its  be- 
haviour; by  .so  doing  he  is  (letting  his  infonnation  first  hand, 
from  which  ho  can  lay  his  plans  for  future  developments  If 
(hu.sc  engineers  who  have  not  yet  attempted  the  largo  ciKiking 
business  will  look  around  their  districts,  tliey  will  be  sur- 
prised to  see  the  enormous  amnunt  of  revenue  that  awaits 
ihern  from  large  stalT-feeding  establishments,  cafes,  restau- 
rants. ,tc..  wbidi   will   fully  justify   tin-  lirst  trial   installation. 


Fig.  ;i. — Cafe  Servekv.  Install.vtion  "'A." 

remainder  of   the   apparatus  would  be  heated   by  steam. 

The  author  is  indebted  to  the  Falkirk  Iron  Co.,  Ltd.,  for 
supplying  the  prices  of  the  apparatus  for  coal,  gas,  and  steam. 

The  difference  in  the  initial  cost  is  not  so  much  with  an 
installation  of  coal,  gas,  and  steam,  as  with  gas  alone,  but  it 
would  be  impo.ssible  to  use  gas  apparatus  only  on  installation 
"  A,"  for  instance,  owing  to  the  restricted  space.  The  first 
cost  is  not  the  only  cost  to  be  considered,  and  should  never 
be  looked  upon  as  the  predommant  factor. 

When  the  w-orking  comparisons  are  considered,  electricity 
has  the  advantage  in  almost  every  detail,  the  following  being 
a  few  of  the  essential  items  which  in  the  majority  of  cases 
when  carefully  gone  into  offer  sufficient  advantages  to  out- 
weigh any  difference  in  capital  cost: — 

1.  Cleanliness  and  absence  of  fumes 

2.  Constant  heating  value,  also  the  facility  of  reducing  the 
heat  to  a  definite  degree,  which  is  impossible  with  either  coal, 
gas,  or  steam. 

3.  Re|duced  labour  costs  as  compared  with  coal  or  steam. 

4^.  Less  floor  space  required,  owing  to  the  fact  that  elec- 
trical apparatus  can  be  installed  in  almost  any  po.sition,  and 
in  some  cases  mounted  on  tables  or  one  above  the  other.  Less 
floor  space  means  less  rent. 

•5.  Economy  in  food,  owing  to  less  .shrinkage  of  meat  and 
less  waste  of  food. 

fi.  Saving  on   the  renewal  of  kitchen  utensils. 

There  are  many  other  incidental  advantages,  but  the  above 
are  in  theni.selves  sufficient  to  justify  the  installation  of  elec- 
trical apparatus. 

Pig.  f)  shows  the  lay-out  of  a  canteen  kitchen  designed  and 
in  course  of  constmction  by  the  author.  It  will  be  observed 
that  arrangements  liave  been  made  to  carry  out  efficiently 
the  preparation  of  food  for  cooking  by  the  use  of  auxiliary 
plant — meat  and  vegetable  choppers,  potato  peelers,  itc.  The 
kitchen  is  situated  between  the  dining  rooms,  the  plant  being 
designed  to  supply  the  cooked  food  for  l.-W)  persons  at  one 
sitting.  Special  attention  has  been  given  to  ensure  quick 
service,  and  the.  washing-up  arranccrnents  are  such  that 
plates.  iVc,  are  cleaned  with  a  minimum  of  handling.  The 
total  load  connected  is  approximately  3o0  KW. 

The  charts  reproduced  in  fig.  10  show  the  nature  of  the  loads 
on  the  respective  installations,  the  lower  chart  being  a  .sum- 
mation of  the  other  four. 

These  charts  of  supply  should  be  of  special  interest  to 
centra!  station  engineers,  as  they  indiciite  how  similar  in.stal- 
lations  will  affect  the  load  on  their  stations  and  networks. 
They  also  form  a  guide  as  to  what  one  may  expect  in  the 
future  when  the  maioriti"  of  large  kitchens  are  run  by  elec- 
tricity. In  the  author's  opinion  this  is  only  a  question  of 
time. 

It  i.s,  of  cour.oe.  a.ssumed  that  the  eentral-stntion  enaineer. 
or  the  sales  engineer,  has  a  thorough  Icnowledcrc  of  cooking 
apparatus  and  their  performances  before  he  .starts  his  cam- 
paign: if  not.  either  the  services  of  an  exnert  must  be 
secured,  or  any  attempt  to  increase  the  cooking  load  must  be 


Dl.SCU.SSION    .AT    LkBDS. 

The  paper  was  discu.ssed  by  the  YonK.siimK  Local  Section 
iin  Deivmbcr  18th.  Mr.  ('iiULort  reiterated  his  remarks  in 
London  a.s  to  the  necessity  of  co-opeiation  between  the 
c<ntral-station  authorities  and  manufacturers,  and  the  forma- 
tion of  an  advisory  connnittec,  sub.sidi.sed  by  both  parties,  to 
prepare  campaigns,  conduct  deuionstraiions,  and  draw  up 
schemes   for  submission    to  clients   under  expert   guidance. 

iVIr.  ,r.  Shki'HKIUi,  opening  the  di.sctis.sion,  said  that,  speak 
ing  merely  as  an  engineer,  and  one  who  did  not  know  much 
about  kitchens,  he  thought  that,  whil.st  electricity  was  emi- 
nently suitable  for  cooking  o|x^rations  in  small  kitchens,  some 
of  the  applications  which  had  been  illustrated  as  having  been 
made  in  Ijirge.  kitchens  were  not  so  suitable  for  electrical 
operations  as  for  steam.  He  did  not  think  that  the  heating 
of  very  large  hot-i)Iates  or  cupboards,  or  the  boiling  of  large 
quantities  of  water,  or  the  raaking  of  large  stews  could  be 
(lone  as  economically  by  electricity  as  by  steani.  Whilst  this 
was  not  of  consi^quence  in  the  small  kitchen,  it  was  of  con- 
.siderable    moment   in    the   large   kitchen. 

Mr.  T.  Roi^ES  said  the  illustrations  indicated  that  wonderful 
strides  had  been  made  in  electrical  cooking  during  the  last 
few  years.  He  agreed  that  it  was  very  nece.ssary  that  there 
should  be  co-operation  between  the  supply  companies  and  the 
manufacturers,    and    thought    that    the    municipal    engineer 
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Fig.  10.— Load  Curves,  .at  240  volts. 

should  also  be  included.  An  important  difficulty  to  get  oyer 
still  was  that  of  overcoming  the  objection  that  electrical 
apparatus  cost  so  much  more  than  the  other  apparatus  for 
cooking  purix)ses.  He  thought  that  the  author  was  quite 
right  in  saying  that  the  services  should  be  run  in  duphcate, 
wnth  a  separate  switch  and  fuse  for  each  piece  of  apparatus. 
Domeatic  cooking  had  suffered  very  much  in  the  past  from  the 
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fact  that  a  whole  range  had  only  one  fuse.  He  thought  that 
the  difference  between  tin  installation  for  a  restaurant  an! 
that  tor  a  statV-leeding  establishment,  which  the  author  had 
<Mupha.sised,  was  important,  and  that  it  was  very  necessary 
that  the  actual  reqiiuements  should  be  ascertained  very  pre- 
cisely before  the  nistallation  was  put  down.  It  would  be 
extremely  int<>resting  if  tliey  could  get  to  know  how  the  load 
curve  of  cooking  affected  the  general  load  curve. 

Mr.  W.  M.  Selvey  said  he  thought  this  question  of  the 
cooking  load  might  turn  out  to  be  one  of  the  most  important 
matters  that  the  supply  engineer  had  to  consider.  Ihc  im 
portant  thing  for  the  engineer  was  to  know  whether  the  cook- 
ing load  would  dovetail  in  with  the  rest  of  the  load  or  whether 
it  would  be  overlapping  and  merely  intensifying  the  peak 
load. 

Mr.  C.  E.  Au,sor  spoke  of  the  importance  of  a  suflBciency 
of  hot-cupboard  space  in  the  restaurant  installation.  He 
asked  for  the  author's  opinion  on  the  thermometer  in  the  use 
of  ovens,  the  question  of  indicating  lamps,  the  matter  of  pin- 
contacts,  and  the  degree  of  pressure  which  was  advisable. 

Mr.   H.   W.  Walker  said   he  thought   that,   in  cooking  in 
stallations.    hardly    enough   attention   had    been    paid   to  the 
matter  of  ventilation.     He  Lad  failed  to  satisfy  himself  as  to 
the  amount  of  economy  achieved  by  eJectricaJ  cooking  in    e- 
gard  to  the  shrinkage  in  meat. 

Mr.  W.  B.  WooDHOUSE  said  he  had  not  the  slightest  doubt 
that,  owing  to  the  diversified  apparatus  now  in  operation, 
electric  cooking  was  a  sound  commercial  proposition,  ani 
compared  very  favourably  with  gas  or  steam.  Steam  heating 
might  be  very  good  if  there  was  a  steady  use  of  it,  but  the 
load  curves  shown  indicated  that  the  cooking  demand  was 
very  far  from  constant,  and  for  the  greater  part  of  the  day 
there  would  be  a  heavy  loss  in  the  steam.  The  tendency  now. 
he  thought,  was  for  the  lighting  load  in  electricity  supply 
to  become  relatively  unimportant.  There  were  cases  in  which 
the  lighting  load  was  less  than  5  per  cent,  of  the  total. 

Mr.  GiLLOTT,  in  reply,  said  he  thought  Mr.  Woodhouse  had 
answered  the  point  in  regard  to  steam.  A  good  deal  depended 
on  whether  or  not  steam  was  there  already  for  another  pur- 
pose. Undoubtedly  the  electrical  was  the  cheaper  form  of 
apparatus  for  large  kitchens  in  regard  to  maintenance  costs. 
The  running  casts  of  gas  were  higher  than  those  of  electricity. 
An  important  matter  in  putting  in  an  installation  was  to 
know  with  as  much  exactness  as  possible  what  it  was  re 
quired  for.  If  in  such  matters  engineers  could  not  secure 
the  services  of  an  expert  they  should  be  guided  by  the  chef. 
In  regard  to  the  relationship  of  the  cooking-load  curve  to  the 
general-load  curve,  they  found,  in  Newcastle  that  the  cooking 
load  came  on  just  when  it  was  wanted,  and  it  served  to  fill 
the  gaps.  The  cooking  load  was  going  to  be  a  very  big  thing, 
and  those  engineers  who  did  not  look  after  it  were  going  to 
lose  money  materially.  Wiring  troubles  were  getting  much 
less  than  they  used  to  be,  but  they  were  not  yet  down  quite 
as  low  as  he  would  like  them  to  be.  He  did  not  approve  of 
the  use  of  thermometers,  but  got  better  results  by  teachinc 
people  how  to  use  the  apparatus.  He  mentioned  an  important 
case  in  which  the  instruction  of  a  lady  demonstrator  had  the 
effect  of  reducing  the  electricity  conSUmption  by  33  per  cent. 
He  thought  that  the  best  indicating  lamp  was  an  ordinary 
8-C.P.  lamp.  Pin  contacts  he  had  discarded  five  years  ago  for 
reasons  which  he  described.  As  to  voltage,  he  thought  the 
best  results  were  got  from  a  low  voltage.  In  regard  to  venti- 
lation, if  there  was  too  much  of  it  the  advantage  of  low 
shrinkage  of  meat  food  was  liable  to  be  lost.  He  had  carried 
out  test-8  showing  as  low  a  shrinkage  in  meat  as  5  per  cent  . 
but  he  did  not  claim  better  than  l.*)  or  20  per  cent,  in  speiik- 
ing  to  customers.  In  the  most  conclusive  way,  by  tests  of 
which  he  gave  full  detail.s,  it  had  been  proved  that  the  shrink 
age  in  weight  of  meat  was  less  in  the  ca.se  of  electrical  cook- 
ing than  in  that  of  any  other  prwess,  and  that  the  yield  of 
fat— which  was  .so  valuable  nowadays  that  in  one  notahje 
case  on  record  the  yield  of  the  sjile  of  it  more  than  paid  the 
008t  of  the  electricity  used^was  larger  by  the  use  of  ele.:- 
tricity  in  cooking  than  by  any  other  process. 
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